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Westinghouse Rail Systems, part of Invensys Rail, was presented 
with a prestigious Partnership Award from Network Rail at an 
industry event hosted by comedian Jimmy Carr.  The awards, 
presented for the first time this year during July, have been 
developed by Network Rail to recognise and reward excellence 
and best practice. 

In partnership with Morgan Est and Colas Rail, Westinghouse 
won the Team Contribution Award, recognising the outstanding 
partnership work that successfully delivered the highly complex 
and challenging Edinburgh Waverley Station project. 

Over the course of 11 stages and a series of major 
commissionings, the project team delivered full signalling and 
control for the remodelled Edinburgh Waverley Station, as well 
as the design and installation of a new Integrated Electronic 
Control Centre.   

Westinghouse’s Managing Director, Alistair McPhee said: 
“We are absolutely delighted to have won this award - in the 
face of very stiff competition.  It not only recognises the 
achievements of the whole project team at Edinburgh Waverley, 
but is also a great endorsement of the tangible benefits that can 
be achieved through effective collaborative working”.   

“On a project of this scale, one of the major challenges is the 
management of the interfaces between the main 
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contractors.  It’s a reflection of the success of this working 
relationship that each stage of the project was delivered to 
specification, on time and to budget.  As a result of the success 
at Edinburgh Waverley, we’ve based our delivery model for 
schemes elsewhere on this approach.” 

Summarising the success of the event, Network Rail’s Chief 
executive, Iain Coucher said: “Selecting the winners was tough 
and all our short-listed entrants should feel proud to have made 
it through such an impressive pool of entries. Our finalists have 
made a real difference to Network Rail and the millions of 
people who travel by rail every day.  Congratulations to 
everyone.”  

Alistair McWhirter of Westinghouse receiving the award from Sir Ian McAllister  
with (from left to right) Jimmy Carr, Mark Wild and Geoff Waite (Both from 
Westinghouse), Craig Edwards (from Morgan Est.), Andrew Hutton and Paul Brown 
(Both from Colas Rail). 

 

Front Cover:   Farnborough, Hampshire, United Kingdom.  The picture was taken at the end of February 2009 on the London to Southampton Main Line.   
It shows the existing signals at the Down end of Platform 2.  Signals YW6 and YW8 will subsequently be replaced with Signals BE107 (Down Slow) and 
BE359 (Down Fast) on the replacement structure behind the existing one during the Basingstoke Stage 3 Commissioning at the end of 2009/beginning  
of 2010.  This picture is dedicated to Mr David Slater, for his many years of hard work and dedication within S&T Engineering in this part of the country.    
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The interpretation of engineering standards appears to be an ever increasing issue 
within the S&T industry.  The amount of hours spent by infrastructure controllers and 
contractors in order to interpret and agree packages of work and to resolve individual 
and sometimes additional requirements appears to be getting worse.  So what is the 
problem and what is the solution?  Why are engineers not agreeing how to undertake 
items of work first time?  Is it lack of experience of actually undertaking the particular 
work activity, lack of communication and understanding between the infrastructure 
controller and the contractor or just simply not enough time with the particular 
engineers and managers spent together as a team?  Whatever the case, as an industry 
we need to solve and improve the situation, as it is costing every company involved 
time and money.  Money that we could all well afford not to waste!  Your thoughts and 
comments are invited in order to find the ideal solution. 

Since you last heard from us here at the NEWS in July, we are pleased to report that 
we have been overwhelmed with support regarding pictures of the Madrid Convention 
from all around the world.  We received so many pictures, that we decided to move the 
Convention report to our October issue, in order to have sufficient time to review all the 
pictures and items we have received.  If you do have any pictures that you wish to have 
included, you still have time to send then in to us.  But please be quick! 

As we shall be achieving the 150th issue of the NEWS very shortly, we thought it 
was time to repeat our usual request for articles, pictures and features to include in this 
forthcoming special edition of the magazine, particularly items relevant to this milestone.   

You are once more reminded that the Minor Railways Section will be holding their 
first technical meeting and visit to Devon in the UK on the 26/27 September 2009.  Your 
support and attendance would be appreciated and all the relevant contact details and 
information are contained within for your review.  

The IRSE NEWS Team 
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METRO SIGNALLING IN INDIA 

SUMMARY 
This Paper is a case study of Metro signalling system in 
India and its development.  Metro railway signalling was 
introduced in India through the Calcutta metro in 1984 
but latest technology in metro railway signalling has 
been introduced through the Delhi Metro Rail 
Corporation (DMRC).  It probes into the reasons why 
DMRC has gone for ERTMS (European Rail Traffic 
Management System) level 2 signalling & train control 
system.  It details the features of DMRC signalling & train 
control System and enumerates the challenges faced by 
Delhi Metro in implementation of these systems and 
lessons learnt there from.  It also gives a gist of the 
signalling requirements of various upcoming Metros in 
India.  In this paper we shall also discuss the important 
issues and future challenges like interoperability in view 
of the fast changing transport scenario in India. 

ABOUT THE AUTHOR 
Shiv Mohan studied Bachelor of Technology 
in Electronics & Instrumentation Engineer-
ing from Bundelkhand University India.   

In 2004, he joined Delhi Metro Rail 
Corporation Limited, India as Assistant 
Signalling & Telecommunication Manager.  
He worked with Atkins, Sharjah as Senior 
Signalling Design Engineer.  Presently he is 
working with Serco Dubai Metro as 
Automatic Train Control Manager.    

INTRODUCTION 
An efficient transport system is one of the 
prime factors helping in the economic 
growth of any country.  The rapid world-
wide expansion in the requirement of urban 
transport systems in the last few years has 
led to the planning and development of 
mass rapid transit system in India.  Success 
of such systems lie in the ability to provide 
frequent, fast, safe and comfortable 
journeys to a large number of regular 
travellers and tourists.   

The phenomenal advancements in the 
fields of electronic and software systems 
have enabled metro signalling to develop 
intelligent train protection, operation and 
railway control systems and Signalling plays 
a major role in their ability to achieve these 
aims.  DMRC has taken care to introduce all 
the modern trends in Metro rail signalling, 
and accordingly has gone ahead with 
modern Radio based ATP system, which is 
the first one of its kind in India. 

DELHI METRO -  
NEED and FEASIBILITY 
Delhi became the capital of India in 1912.  
In those days, it was a clean, beautiful city 
where everyone loved to live.  Over the 
years, the city has undergone a sea 
change.  Made initially to cater to a 
population of 70 000, the total urban 
population of Delhi is now around 14 m. 

As a city grows in size, the number of 
motor vehicles and consequently the 
number of vehicular trips on road systems 
go up, leading to severe congestion on 
the roads.  This necessitates a pragmatic 
policy shift to discourage private modes 
and encourage public transport, once the 
level of traffic along any travel corridor in 
one direction exceeds 20 000 persons per 
hour.  A comprehensive study about 
growing need of mass transport brought 
out the need of the Delhi Metro.  A rail 
based metro has a high carrying capacity 
and is non-polluting.  It uses about one-
fifth of the energy per passenger-km 
compared to road based system.  
Moreover, it is fast, reliable, safe and 
comfortable to commuters.   

The MRTS system planned for Delhi 
consists of both underground and surface 
corridors covering a total route of 330 km.  
Phase-I consists of three lines totalling 
65.1 km, of which 15.5 km is underground 
and the balance mostly elevated.  Work 
was started on 1 Oct 1998.  Phase I was 
completed in Dec.2005 and its extension 
to Indraprashtha completed in October 
2006.  The Phase- I Corridors are shown in 
Table 1.  Figure 1 shows the Proposed 
Metro Map after Phase IV in 2021.     

Delhi Metro Rail will generate 
substantial benefits in its first phase by 
siphoning off 1.5 million commuter trips 
per day from the roads of Delhi.  This will 
translate into 1650 less buses on Delhi 
roads, increase in average speed of buses 
from 10.5 km/h to 14 km/h, a saving of  
2 million man-hours per day, saving of fuel 
cost of approx. GB Pounds 55 million per 
annum, reduction in pollution levels by 30% 
and reduction in road accidents by 30%.  (1) 

This shows an economic rate of return of 
23.8%. 

Metro Signalling Revolution in India 
By Shiv Mohan, BTech, AMIRSE, MIET, MIEEE, Serco Dubai Metro 

DESIGN APPROACH FOR 
SIGNALLING SYSTEM IN 
METRO RAILWAYS 
The basic principles governing the design 
approach for the signalling system of 
Metro and Rail corridors are: 

1. Safety is paramount; 

 Emphasis on reliability, 
maintainability and life cycle cost; 

 Headway required to meet traffic 
demand; 

 Integration with all other subsystems; 

 Modular construction; 

 Staged commissioning. 
 
The design incorporates protection 
features for minimising interference from 
the traction power supply system and the 
traction propulsion system.   

 
The factors affecting choice of Signal 

System for Main & Metro Line are shown 
in Table 2 opposite. 

 

TYPE OF SIGNALLING 
SYSTEM FOR DELHI 
METRO 
In a Metro System, headway is smaller and 
hence automation plays very important 
role.  Keeping this in view the following 
system is provided: 

1. For the Rail corridor (elevated 
section), for a headway of 
180 seconds, ATP with cab signalling 
is provided instead of conventional 
line side signalling; 

2. For the Metro corridor (underground 
section), for headway of 120 seconds, 
cab signalling and Automatic Train 
Operation (ATO) is provided; 

3. Design headways are 120 and 
90 seconds for Rail and Metro 
Corridor to cater for Contingencies 
and abnormal situations. 
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Continuous Automatic Train Control (CATC System) 

System for MRTS includes the following three sub-systems: 
1. Automatic Train Protection (ATP); 
2. Automatic Train Operation (ATO); 
3. Automatic Train Supervision (ATS). 

Automatic Train Protection (ATP) 

This sub-system, which is concerned with fundamental safety of 
train operation, performs the following functions: 

1. Detect the exact position of train continuously; 
2. Transfer the information from track to train about the 

position of the train ahead; 
3. Measure the speed of the train; 

4. Display target speed and target distance at man machine 
interface; 

5. Calculate and display maximum permissible speed 
depending upon target speed/distance, train 
characteristics and terrain; 

6. Cause brake application if the train speed exceeds the safe 
speed; 

7. Detect “roll back” of the train and cause brake application 
in such a contingency; 

8. Ensure that the train deceleration rate used for braking is 
reached within specified time of service brake application, 
otherwise application of emergency brake takes place. 

Automatic Train Operation (ATO)  

This sub-system includes the following functions. 
1. Speed regulation; 
2. Accurate station stops; 
3. Execution of signal stops; 
4. Operate within parameters set by ATS; 
5. Automatic restart from signal stops; 
6. Indication to train operator/motorman to open/close doors. 

Automatic Train Supervision (ATS) 

This computer-based sub-system overall controls from the 
Operations Control Centre (OCC) and include the following 
functions. 

1. Train dispatching; 
2. Adjustment of station dwell time; 
3. Provision of output to platform indicators and/or other 

passenger/management information media; 
4. Commands to station interlocking; 
5. Computation of train schedules; 
6. Monitoring of train position and progress; 
7. Display of train service status to train controller; 
8. Logging and compilation of records; 
9. Execution of instructions received from train controller; 
10.Interface with other sub systems such as train radio. 

Operations Control Centre (OCC)  

The OCC is the nerve centre for train operations and is situated 
at Shastri Park.  It houses relevant controller consoles, track 
diagram panels/VDUs and required communication and 
maintenance facilities beside facilities of other departments.   

Facilities to cater for interim train operation and also as a 
backup with limited functionality are provided at BCC of Shastri 
Park.  The physical locations of various trains are indicated to 
the controllers of OCC on Panel/VDU/Projector based displays 
which are used for getting an overview of train location in entire 
MRTS. 

Redundancy  

All-important subsystems are duplicated to ensure that a normal 
failure does not cause stoppage of train services.  These include 
computers/microprocessors/power supply backups etc. 

Having outlined the metro signalling system in DMRC, now 
we will briefly discuss some of features of different Signalling & 
train control system.   

 

Table 1:  Delhi MRTS Phase-I 

Figure 1:  Proposed Metro Map after Phase IV in 2021.  

MAIN LINE METRO LINE 

Average Speed  40-75  km/h Average Speed 30-33 km/h, Max. up to 80 km/h 

Headway in Minutes Headway in Seconds 

Typical Inter Station Distance: 
10-15 km 

Typical Inter Station Distance:  0.8 –1.2 km 

Rolling Stock of different 
types with typical Braking 
distance –1.2 km 

Rolling Stock of one type  with typical Braking 
distance-  250 –300 m 

Complex Yard layouts Simple Yard Layout 

Response time/Operation 
Time of route/Signal 
Clearance – Typical 30 secs. 

Response time of Operator Time Signal 
Clearance –    Typical  5 Seconds 

Stoppage Time at Stations –  
5 Minutes 

Stoppage Time at Stations – 20-30 Seconds 

Distance between Two Trains 
– One Block Section 1.5 km 

Distance between Two Trains – 500 m to 1.2 km 

Table 2:  Factors affecting choice of Signal System for Main & Metro Line 

Lines Sections Length (Km) 
No. of 

Stations 

Line 1 (elevated) Shahdara – Tri-nagar – Rithala 22.4 18 

Line 2 
(underground) Vishwa Vidyalaya - Central Secretariat 11 10 

Line 3 

(UG/elevated) 

(i)   Dwarka – Barakhamba Road 

(ii)  Dwarka – Dwarka Subcity 

(iii) Barakhamba Road – Indrapastha 

22.4 

6.5 

2.8 

22 

6 

3 

Total 65.1 59 
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METRO SIGNALLING IN INDIA 
ALSTOM SIGNALLING & TRAIN CONTROL SYSTEM 
FOR LINE 1 & 2 

The equipment on line 1 & 2 and their Functions are given in table 3. 
Figure 2 shows the configuration of signalling & train control system. 

ATC Trackside subsystem 

The ATP system has categorized into two sub-equipments (i.e. 
trackside and trainborne).  ATC trackside equipment consists of 
ATC trackside cubicle, TWC rack and beacons.  ATC trainborne 
equipment consists of ATP trainborne cubicle, 1 odometer, 
antenna and 2 pickup coils per cab.  Redundancy is available 
between front/rear cubicles. 

ASCV subsystem (SMARTLOCK) 

ASCV system has safety integrity level SIL 4, using the Alstom 
Smartlock Computer based Interlocking.  Hardware/Software 
modules are independent from application logic.  Primary safety is 
independent from the Hardware platform.  Redundancy is 
provided by hot standby for improved availability.  ASCV takes 
field data from the signalling & station equipment and transmits it 
on an ATC net to other Interlockings and a Local ATS network.  
The Local ATS is connected to centralised ATS in OCC via 
communication Network. 

Track/Train interfaces 

The track to train interface is given by the SDTC subsystem (Train 
detection, Track integrity detection, Track to Train Communication), 
Beacons (Moving Train Initialisation Beacon, Steady Train Initialisation 
Beacon, Relocalisation Beacon) and Down Link Module (train to track 
message, maintenance info and alarms). 

ATO system 

The main functions of ATO system are as follows: 
1. Automatic control of train running from station to station, 

while remaining within safety envelope calculated by ATP; 
2. Automatic opening of train doors at the stations; 
3. Execute programmed stops and control, in conjunction with 

the ATS/ATP equipment.   

SIEMENS SIGNALLING & TRAIN CONTROL 
SYSTEM FOR LINE 3 

Siemens signalling system and its functions are given in Table 4. 

SICAS ECC & SIMIS PC 

The SIMIS PC system comprises four PCs (in addition a loading 
computer with control unit) and a fail-safe voter on the SIMIS 
ECC.  Together with base software, this forms a fail-safe and 
redundant PC system.  The fail safe voter is part of each SIMIS 
ECC, which is all connected to the SIMIS PCs via bus systems.  
At the same time, the SIMIS ECCs form the hardware interface 
to the peripherals. 

LZB700M (ATP System) 

 In the Siemens System, Train Stopping in a station is 
automatically controlled by Train Interface Computer (TIC).  
Loops are used here in place of Beacons (line-1 & -2).  Two 
onboard ATP cubicles are provided per Cab, compared with 
one per cab in the ALSTOM system.  In the Siemens system 
ATP provides two types of brakes control: Full service Brake 
and Emergency Brake.  ATO mode is not provided in LZB700M.  
Figure 3 shows Siemens ATP system. 

ATS System (VICOS OC501 & 100) 

The ATS system directs operations to provide scheduled 
service under normal conditions and the best possible service 
under adverse conditions.  The ATS system is divided in a 
central and a local part.  Both parts are independent and 
redundant OC501 systems.  A VDU is provided for off-line 
operation if neither the central or local ATS are available.  The 
VDU is part of the standard VICOS OC100 family.  In all stations 
with points or crossings a VDU is available.  

Subsystem Function 

Local ATS subsystem Regulation of  traffic 

ATC Trackside subsystem Trackside information for Train Control 

ASCV Sub System Safety management of the track 

Track/Train interfaces Communication 

ATC Trainborne subsystem Trainboard  Control of the train 

Maintenance terminals Diagnostic and maintenance tools 

Table 3:   Alstom Signalling Subsystem and their Functions 

Subsystem Function 

VICOS OC 501(ATS) Regulation of Traffic 

LZB700M(ATP) Continuous Automatic Train Control 

SICAS ECC & SIMIS PC(CBI) Interlocking 

FTGS Track Vacancy Detection 

VICOS OC 100 Operation control 

Table 4: Siemens Signalling System and their Functions 

Figure 3:   Siemens Automatic Train Protection System on Line 3  

Figure 2:   
Alstom Signalling 
System Configuration 
on Line 1 & 2 
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BOMBARDIER SIGNALLING SYSTEM  
FOR LINES 5 & 6  

Line-5 & Line-6 will be commissioned in Phase II in 2010.   
Line-5 (Mundaka to New Ashok Nagar) will be 16 km in length 
with 16 stations and one train Depot.  Line-6 (Central 
Secretariat to Badarpur) will be 19.5 km in length with 14 
stations and one train Depot. 

EBI Lock 950(CBI) 

Bombardier is using EBI Lock 950 interlocking system.  It is a 
fully electronic interlocking system.  The interlocking system is 
equipped with one online and other standby computer.  This 
EBI Lock 950 is designed with SIL-4 level. 

Automatic Train Protection (ATP) 

Bombardier use CITYFLO 350 solution for ATP transmission 
and ATO precision stopping system.  These work on the basic 
principle of “distance to go” supervision and fail safety, rather 
than speed code supervision.   

Advantages compared to a speed code system are as 
follows:   

1. CITYFLO 350 onboard always brakes the train as late as 
possible, yet guarantees that it stays within safe speed 
profile and stops just before reaching the point of hindrance; 

2. Smooth deceleration achieved. 

Track Circuit 

Bombardier is providing AFTC style T121 M (for Main line) & 
T121 (for Depot): 

1. T121 M gives sharp track circuit boundaries i.e. no dead 
zones & minimum overlap of train detection at separation 
joints; 

2. Individual track circuit may be between 50 m to 350 m in 
length with their associated Transmitter & Receiver up to 
2 km distant in centralised equipment room. 

The introduction to three different signalling systems has 
resulted in reduced cost, diversity and exposure to different 
new signalling Technology.  This also has given healthy 
competition, Research and Development opportunity and a 
wider signalling market.     

IMPLEMENTATION CHALLENGES & 
LESSONS LEARNT IN PHASE I  
Implementation of phase I of DMRC was the biggest challenge 
due to following reasons: 

1. Delhi Metro Project is the biggest urban intervention since 
Independence; 

2. Expected completion cost was GB Pounds 1321 million for 
the 3 lines.  The Cost of new technologies was a huge 
investment for India.  The total amount was not available in 
India; 

3. Selection of technologies suitable for Indian conditions and 
to provide services of world class standards within estimated 
cost; 

4. Obtaining approval of Government for changes in technical 
parameters; 

5. The expertise and technology was not available in the 
country; 

6. Compression of completion period from 10 to 7 years.  This 
resulted into again compressed time schedule for testing 
and commissioning for signalling system;   

7. Each day’s delay in the project costs DMRC GB Pounds 287 500 
(GB Pounds 175 000 by way of escalation and  
GB Pounds 112 500 by loss of revenue); 

8. Planning for the proper working and traffic control in the 
most congested areas; 

9. Legal cover needed for construction and operation was not 
in position; 

10. The sensitivities of the city to be respected at the time of 
construction; 

11. Religious and Archaeological structures, large number of 
utilities. 

DMRC has met above challenges by having unique project 
management strategy.  Following are the features of that strategy 
which will work as lessons for future metros: 

1. DMRC engaged a consortium of 5 international consultants 
to assist in planning and execution of the work; 

2. Delegation of Powers.  i.e. officers are encouraged to take 
decision on the spot; 

3. Time bound review of technical specifications / technologies, 
to be of world class metro; 

4. A new approach to tendering system and contract 
management.  i.e.  Tenders are decided fast – sometimes in 
days – so that no lobbying is possible, no contractor or 
supplier allowed engaging agents as middleman, advance 
payment etc.; 

5. Nurturing a unique work culture; 
6. Training and motivation of employees; 
7. Good Public education/relations; 
8. Identification of critical and important issues; 
9. Seeking intervention of higher authorities of the 

Governments for timely resolution; 
10. Comprehensive testing and commissioning programme; 
11. Close Monitoring at all stages of work; 
12. Enthusiastic staff from trainees to experienced professionals 

with diverse railway backgrounds; 
13. Participation in the design development stage provided staff 
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METRO SIGNALLING IN INDIA 
excellent opportunity to better understand the system and ensure 
that necessary knowledge is acquired for the post project 
maintenance support; 

14. Treating success of contractors as success of project; 
15. Contractors/employee advised each other about anything which 

can affect the time or cost.    
Due to its unique Strategies DMRC is one of the few systems in the world 
besides that of Hong Kong, which is making operational profits.  
Countries like Pakistan, Bangladesh, Indonesia, Sri Lanka, Syria and 
Ireland have also shown interest in understanding our technology and 
techniques. 

METROS IN OTHER INDIAN CITIES 
After seeing success of the Delhi Metro, several state governments have 
given approval for the MRTS system.  Details of other Metros Planned in 
India are as follows: 

Bangalore Metro 

DMRC has prepared the Detailed Project Report for Bangalore Metro.  
The Signalling & Train Control system will be mostly identical to Delhi 
Metro Rail.  750 V d.c. third rail will be used as traction power.  Max 
speed will be 80 km/h.  Number of stations will be 35.  Total travel time 
will be 35 minutes (end to end).  The track gauge will be standard gauge. 

Mumbai Metro 

Mumbai Metro will operate using Automatic Train Operation (Full Line), 
Automatic Train Protection and Automatic Train Supervision.   The 
Operational Control Centre will be located at D. N. Nagar.  There are 
twelve stations.  25 kV 50 Hz overhead will be used for traction power.  
Trains will be electric multiple units (EMU).  16 trains are planned to be 
used for revenue service in line.  Design Headway will be 120 seconds.  
The signalling system functionality shall be provided using Audio 

 

Table 5:  Planned Metros in other Indian cities 

 Name of City Line km Cost 

1 Bangalore Line 1 Mysore Road – Baiyyappanhalli 

Line 2 Yeshwantpur – Jaya Nagar 

18.1 km 

14.9 km 

GBP 718 m 

2 Hyderabad Line 1 Miyapur – Chaitanya Puri 

Line 2 Secunderabad – Falaknuma 

Line 3 Tarnaka – Hi tech City 

25.57 km 

12.48 km 

21 km 

GBP 798 m 

3 Ahmedabad Metro System 

Line 1 Aksardham – APMC Vasana 

Line 2 Ahmedabad – Thaltej 

  

Regional Rail System 

Line 1 Barjedi – Ahmedabad Kalol 

Line 2 Ahmedabad - Naroda 

 

32.65 km 

10.90 km 

  

  

44.85 km 

9.85 km 

GBP 536 m 

  

  

  

GBP 166 m 

4 Mumbai Line 1 Versova – Andheri – Ghatkopar 

Line 2 Colaba – Bandra – Charkop 

Line 3 Bandra – Kurla – Mankhurd 

11.07 km 

38.24 km 

11.07 km 

GBP 215 m 

GBP 1127 m 

GBP 228 m 

5 Kochi Line 1 Alwaye – Petta 25.25 km GBP 245 m 

6 Chennai Line 1 Airport – Thiruvottiyur  Road 

Line 2 Ponnamallai Road – Harbur 

31.5 km 

13.5 km 

Feasibility  
report 
submitted 

7 Kolkata New Das Nagar- Salt Lake City Sec.  V 18.65 km GBP 525 m 

Bangalore 

Hyderabad 

Chennai 

Mumbai 
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13. Differences in mindset required in comparison to a 
conventional Indian Railway working.   

CONCLUSION 
Today, Delhi Metro is not just a dream.  It is a reality and it 
takes an extra ordinary vision to change the future.  Delhi 
Metro railway is the trendsetter for all upcoming Metros in 
the country which will have state of art technology.  
Whatever DMRC has achieved will form a milestone for 
future Metros.  Primary concern is to use a proven 
technology and ensure that signal and telecommunication 
functions are integrated in MRTS as a whole.   

The Metro signalling Market in India has expanded 
from 3.4 km in 1984 (Calcutta Metro) to over 200 km today 
and is forecast to expand to at least 500 km by 2010.  
Existing networks are expanding to meet deadlines such as 
the 2010 commonwealth Games, and other main cities of 
each states in India are receiving priority in approval of 
their Metro plans.   

Delhi Metro has set an example for intelligent use of 
indigenous modern Metro signalling Technology.  Features 
like Driverless train operation, moving block are still waiting 
for implementation in India.  It has also given an impetus 
for future growth of signalling market in India, promoting 
signalling companies to start their ventures in various 
activities and Self Dependency in Metro Signalling 
Technology.   

In real terms DMRC has ignited a revolution for Metro 
railway signalling in India. 
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frequency Track Circuit (AFTC) or communication based Train 
Control (CBTC) technology. 

FUTURE CHALLENGES FOR METRO 
SIGNALLING IN INDIA 
Some future challenges which are very alarming for Metro 
Signalling in India are as given below:   

1. In Phase IV DMRC wants (subject to change) to interconnect 
all the corridors, Interoperability between different signalling 
system & different onboard equipments will be a challenge. 

2. Interoperability between main Line railway network and 
Metro network.   

3. With the increasing population, performance of signalling 
system in terms of capacity and in terms of traffic 
management will be a challenge. 

4. Development of UGTMS (a metro version of  ERTMS) 
5. Concerns among policy makers about the lack of safety 

standardization as the Metro Systems expand exponentially.  
How mature metros in the wider world react to emergencies 
is also a challenge. 

6. Insufficient number of Suppliers of Metro Railway signalling 
system in India. 

7. The systems are all microprocessor based.   
The incompatibility of old operating systems with new 
available work station hardware is a major challenge with 
growing technology, if costs are to be contained at a 
reasonable level.     

8. Transfer of technology and self-dependence in Metro 
signalling System. 

9. Research and Development Facilities about Modern 
Signalling System in India.   

10. Lack of Metro Signalling Skilled People and Experts.   
11. Terrorism and the threat of terrorist attacks will be a major 

concern for Metros.   
12. To keep staff interested in new technology and their 

knowledge up to date. 
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GRADUATE ENGINEERS  

WORKING THE ISSUE 
The two groups of graduates, “North” 
and “South”, worked independently to 
develop their own solutions including 
identifying materials, products, power 
sources, control systems, etc. whilst fitting 
it into their placements within the 
Network Rail training scheme.  The task 
required the teams to share out the work 
and play to their personal strengths, with 
much of the collaboration being by email 
or occasional meetings. 

Apart from a presentation of concept 
to senior engineers in the autumn of 2008, 
the teams were left to manage themselves 
and use their professional skills to 
challenge every preconception and 
current practice.  Needless to say, the 
sponsoring managers were eager when 
they arrived at Romford maintenance 
depot to see the “proof of concept” 
signals for the first time. 

NORTH TEAM 
The North team’s innovations included a 
new style of base, utilisation of lightweight 
materials, reducing the power 
requirements of the signal head, a 
renewable energy source and control of 
the signal via a “Fail-Safe” packet-
switched GSM Data Link. 

The expense of excavating 
conventional bases with the need to 

search for buried services led the team to 
a design, based on a gabion box, which 
could be placed on any levelled area.  
Additionally, the design could be cut into 
an embankment or cutting side and 
provide support for the formation.  Easily 
transported to site and assembled before 
filling with stone or ballast, the base (when 
filled with about 450kg of material) is 
stable enough to support the signal or the 
controlling location. 

The North team’s post is formed from 
standard sections of FRP (fibre reinforced 
plastic) resin bonded to form a lightweight 
(30 kg) post which incorporates a 
mounting arrangement at the base and 
capitol that is backwardly compatible with 
conventional posts. 

The team utilised a Dorman head 
which they modified to reduce the power 
consumption (by removing the need for 
current proving) and altered to run at  
24 V d.c.   

The internal optical lamp proving 
circuitry was retained to provide the 
control centre with a positive indication 
that the lamp is in correspondence with 
the requested state.  The head was then 
re-packaged in an ABS housing assembled 
in one of the graduate’s garages, and the 
new housing still allows the signal to be 
orientated in the same manner as the 
original housing, with the added 
advantage of being half the size and one 
tenth of the weight.   

Graduate Engineers rise to the challenge 
By John Alexander, C.Eng, FIRSE, MIET  
Senior Signal Principles Engineer, Network Rail 

THE CHALLENGE 
The task was to consider the core operational, safety, performance and maintenance 
requirements of an isolated distant signal and its associated AWS equipment and to 
propose a solution which: 

• Minimised the cabling between the control point and the signal; 
• Minimised ground penetration for the signal structure; 
• Provided for bi-directional running; 
• Minimised the requirements for maintenance; 
• Enabled installation without requiring rail-borne plant or similar lifting equipment 

(ideally by two people); 
• Could be expanded for use in the Modular Signalling Project (preferably being 

“fit and forget”). 

In June 2008, two groups of Network Rail’s signalling graduate engineers were set a 
challenge to boldly go where other engineers feared to tread and develop a new signal. The North team’s post  
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As the post does not incorporate a ladder, sighting 
is performed from the base of the post, with beam 
alignment being judged using a small laser integral to 
the signal back board. 

The team had an engineer with experience of  
off-grid power systems and was able to specify a  
cost-effective renewable solution using a combination 
of wind and solar power – this eliminates the need for 
power cables.  The whole design is modular and they 
also allowed for the use of a local power supply or the 
conventional 650 V.  With the use of two gel batteries 
to provide storage, their system is capable of running 
both the signal and the AWS for seven days without any 
charging. 

     Their control system was based on an industrial 
logic controller which controls the aspect, the AWS and 
also collects data on voltages, currents being drawn, 
charging rates, etc.  This is linked to the control centre 
via a primary switching server operating over a packet 
switched IP network.  The last leg of this system 
operating over a Circuit-Switched GSM bearer 
compatible with GSM-R.  If the authentication 
information in a vital data packed looks suspicious or 
the packet is too old or out of sequence the packet is 
discarded.  If a valid packet is not received for five 
seconds, the signal reverts to its most restrictive aspect 
and/or the control centre will loose detection. 

In addition to the vital data, non-vital condition 
monitoring data is returned to a central database.  This 
data can then be used to generate warnings and alarms 
to predict and diagnose failures.  Asset trending data 
can also be viewed graphically on any web-enabled 
device.  Accurately time-stamped, uniquely addressed 
messages pass back and forth between signal and 
interlocking once per second, conveying vital command 
and detection data. 

SOUTH TEAM 
Whilst the North team concentrated 
on a mix and match design which 
resembles a conventional signal, the 
South team looked for a simple 
structure which could position the 
signal aspect at the right position.  
Their proposal is a tripod structure 
constructed from a doped polymer 
with similar properties to steel. 

The tripod can be carried flat 
to site before the legs are 
opened out and the base unit, 
comprised of lightweight flat 
panels, is assembled.  Once 
levelled and in position, the base 
is filled with rock or ballast to 
provide stability. 

In a similar way to the North 
team, they also based their head on 
a Dorman module although they 
decided to dispense with the hood 
(to minimise the need for cleaning) 
and having similarly reduced the 
power consumption, they included 
their control system within the head.  
The control, for the concept signal, 
was by the use of text messaging to 
control a relay; however they 
proposed that a system similar to 
the North team would be used for 
the control of production units. 

Whilst the team considered the 
use of renewable energy, productive 
discussions with another engineer within Network Rail led them to a 
hydrogen fuel cell.  Powered from ultra-pure methanol, this high 
efficiency source would be able to power the signal for a year and a 
quarter off 56 litres of the fuel.  With a battery to provide the normal 
load, the fuel cell cuts in as required to replenish the charge and, of 
course, it could be combined with a solar cell. 

Their proposals for the control and powering of the AWS were a 
similar fuel cell and radio based control system housed at the AWS 
position. 

The North team’s Control Cabinet  

The South team’s Tripod  

The South team’s Fuel Cell  
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GRADUATE ENGINEERS  

SO WAS IT WORTH IT? 
From Network Rail’s point of view, it was 
worthwhile since it has pushed the 
boundaries and opened up opportunities 
for significant efficiencies.  Not only have 
we thought about new materials, 
technologies and challenging the current 
preconceptions, we actually have working 
examples of what the potential benefits 
could be. 

The challenge now is to work with the 
supply industry to identify which elements 
of the designs can be incorporated into 
solutions for re-signalling secondary 
routes and other projects.  The lack of 
ladders on the North team solution may 
enable signals to be placed between lines 
and avoid the need for gantries.  One 
maintenance engineer is already eyeing 
up the North team post as a replacement 
for badly corroded metal posts with the 
advantage that all the mountings are the 
same. 

From the graduates’ point of view, 
they have learned to work as a team 
including research, finance, planning, 
constructional skills and having to 
demonstrate that their proposals are fit for 
purpose and safe.  It has helped them to 
gain relevant evidence for their UKSPEC 
competencies which should assist them in 
becoming Chartered Engineers. 

 

Quotes from team members 

“How can we do it better?  This was the key question that saw us achieve 
the project goals of low cost installation and maintenance.  To be able to 
tackle this challenge we were given the freedom to start with a blank canvas, 
allowing us to discard the rules of old, was an incredible opportunity.  Our 
modular distant signal requires zero ground penetration for the foundation 
and no line-side cables.  It also utilises established RCM technology that 
Network Rail are keen drive forward.” -  Priyank Patel 

Quotes from team members 

“This project has given us a great 
opportunity, I hope it has shown 
what we as graduates can actually 
bring to the industry; and who 
knows, our ideas might actually make 
a difference somewhere.  From a 
Professional Development point of 
view it has been excellent, we have 
been allowed to work completely 
autonomously, managing our own 
time and budget and as a result I 
have acquired a great deal of quality 
evidence that will help no-end 
towards me gaining professional 
registration.” - Mark Beeson 

 



PERSONALITY PROFILE 
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It took the best part of 70 years for 
Council to come to the conclusion that the 
Institution’s President did not necessarily 
have to be British born.  We have not 
quite achieved international status in that 
respect but with the arrival of Frans 
Heinjen, we can now boast of seven 
Presidents whose origins are other than 
the UK.  

Frans is our second Dutch President 
coming only two years after Wim 
Coenraad with the consequence that 
Holland is now only one point behind 
France in our European Champion’s 
League.  Germany and Switzerland trail 
with equal points and goal difference. 

He was born in Leiden on the day 
before Christmas in 1947.  Birthday and 
Christmas coming so close can have its 
drawbacks as tight fisted relations and 
friends will try to fob you off with one 
present to cover both events.  However, 
the early arrival in his life of a clockwork 
driven train set provided a partial solution 
to the dilemma – a section of straight 
track for his birthday leaving Santa to drop 
the curved section down the chimney. 

Apart from the clockwork train, Frans’ 
family has been railway free.  There is a 
tenuous link with transport through a 
grandfather who was a sea going chef.  
His mother’s forebears were farmers.  
Frans’ father was a financial man having 
his own business in Leiden.  He thought 
that Frans and his brother Aadrian would 
eventually come into the business 
enabling him to enjoy an early retirement 
but father had to reluctantly accept that 
there is no accounting for tastes.  Both 
lads finished up in the railway signal 
engineering industry. 

The two boys and their sister were 
brought up in Leiden going to primary 
and secondary schools in the town.  
Railways might not have been in the family 
but Frans was infected at an early age, as 
were so many Presidents before him, with 
this incurable disease.  At the age of ten 
he discovered that, for a trifling sum of 
money, he could buy a platform ticket and 
wander Leiden station for the rest of the 
day watching the trains go by. 

Holland’s railways had suffered 
dreadfully during the war but, by this time, 
restoration of the network was complete 
with modern electric and diesel 
locomotives hauling the trains.  There 
would be the intensive suburban train 
services and the long distance expresses 
heading for fascinating and, to a young 
boy, exotic destinations throughout 
Europe. 

It was not all railways.  Electronics 
proved irresistible and he constructed a 
wide range of electronic devices, many of 
which worked first time.  

He joined the Scout movement as a 
Cub, maturing to be a Scout and finishing 
as a Rover.  An appropriate line of 
progress considering his subsequent 
career. His skills with electronics found a 
place in Scouting when he designed and 
constructed a radio transmitter for the 
1966 Jamboree.  

Military service was still obligatory for 
men in those days and Frans was 
conscripted into the Dutch army for two 
years.  Ask him for his memories of his 
time serving Queen and Country and you 
will receive the very brusque response of 
“waste of time”!  Stores management was 
neither interesting nor challenging apart 
from the brief period when a beer tent 
came under his control.  

Personality Profile  -  Frans Heijnen 
By Robin Nelson 

Now came the time to consider a 
career.  He had come right through school 
with no clear idea but indecision could last 
no longer.  University, yes, but doing 
what?  Parental chatter to go for 
something financial was swamped with 
white noise and negative feedback and off 
he went to Delft University to study 
electrical and electronics engineering, 
graduating with a Masters in transmission 
of information. 

Whilst he was at Delft, he married a 
Spanish lady and, immediately after 
graduation, the happy couple set off for 
Madrid where they set up home.  We 
were disappointed at the Convention in 
Madrid as we fully expected Frans to team 
up with the Spanish dancers who provided 
after dinner entertainment.  Dressed as a 
matador complete with a red rose 
clenched between the teeth and hands 
high above the head as he rotated around 
a Spanish beauty would have brought the 
house down. 

Spain was where Frans commenced his 
railway industry career, a career that was 
to have so many twists and turns over the 
next forty years.  Today’s generation do 
not expect to work for just the one 
company and will probably find nothing 
remarkable in his succession of employers 
but way back then, most people tended 
to retire from the company where they 
first started. 

Frans’ first employer was Abingoa - a 
licensee of GRS for signal engineering in 
Spain where he remained for ten years, a 
remarkable period of stability considering 
what was to follow.  You would need to sit 
down with him for an hour or so to hear 
the full story.  His subsequent wanderings 
took him to Bosch, famous for the 
manufacture of tooling and components 
for cars.  Then it was signal engineering 
research with NS in Holland for a short 
period before returning to Spain.  Now it 
does get confusing with spells working for 
a succession of companies that included 
Siemens, ENA Telecommunications and 
TISSA which is the engineering branch of 
RENFE.  There he was involved with 
quality engineering, installation and safety 
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cases for the AVE line between Madrid 
and Seville. 

Suddenly, his personal high speed 
career journey hit the buffers and he 
found himself jobless.  Spanish politicians 
can be as devious as their compatriots 
elsewhere in the world and they did not 
like the message that Frans was giving 
them.  Undamaged by this collision, he 
took the opportunity to study for an MBA 
at the Institute d’Impresse.  That under his 
belt, he once again returned to Holland 
this time to the NS engineering office 
which later morphed into Holland Rail 
Consult and then became Movaris which it 
probably still is.  It was a busy time 
covering project management, technical 
direction and the formative years of 
ERTMS. 

Nevertheless, eight years in the same 
country was beginning to take its toll on 
him and when Invensys suggested he 
might like to be their Vice President 
Technology – a nice American touch – at 
Chippenham, he was off like a shot.  
Another country and another language to 
master.  He was already as fluent in 
Spanish as in his native Dutch and now 
came an opportunity to fine tune his 
English. 

Frans has always been interested in the 
personnel side of management and opted 
to leave the technical side of Invensys to 
be Vice President Industrial Relations for 
the company. More acronyms came into 

his life as the post had international 
dimensions with considerable involvement 
in UNISIG. 

Finally retirement came in 2007 though 
it has been retirement in name only. You 
will not be surprised to hear that he took 
the opportunity on retiring to try another 
country and another language.  Home is 
now in Aachen and his German is 
progressing very satisfactorily indeed.  
Actually, it is rumoured that he has retired 
underground.  He is “green” with a 
determination to have a carbon footprint 
of small dimensions.  There’s a turf roof, 
geothermal heating but, surprisingly 
considering his Dutch origins, no windmill.  
The front door and the sails require to be 
interlocked to operate a signal indicating 
when it is safe to enter or leave the house. 
It should be the next project.  

Consultancy and charitable work has 
filled or rather, overfilled his life ever 
since.  Accountancy, which clearly has lain 
dormant within him for forty or more 
years, has emerged with retirement.  He is 
involved in the management of a charity in 
Leiden that provides a residence for the 
elderly.  Railways have not been rejected 
as Frans is the treasurer of the Friends of 
the National Railway Museum in Utrecht.  
With Aachen being so near to Brussels, he 
has been able to continue with his 
professional involvement in the industry.  
An over 60s rail pass means that his travel 
costs are negligible, a feature not normally 
associated with those employed in Brussels. 

Electronics continue to be a 
fascination.  He possesses a remarkable 
collection of computers going right back 
to pre-historic times – pre-historic in the 
micro processor terms. And they all work! 

In retirement, he’s hoping to find the 
time to explore the world of Buddhism. 
He’s been to Tibet and, perhaps could be 
in a position to advise a future President 
of somewhere novel for a Convention.  
The traditional photo of the point machine 
opportunity would be enhanced if our 
members were struggling with oxygen 
masks and cylinders.  

His second wife, Alphonsine who is 
from Holland, has a strong interest in 
education and they have together been 
sponsors for the creation of a special 
school. 

There are grandchildren to consider 
but, unfortunately, neither live near.  Both 

his son and daughter are married and live 
in Madrid and that is where he has to go 
to see his grandson.  Alphonsine’s 
grandchild is in Bognor Regis which is 
probably more difficult to reach than 
Madrid. 

Every President has his own unique 
features but it is strange how often there 
is commonality.  Our long serving 
unofficial recruitment manager, Jim 
Waller, was responsible for persuading 
Frans to join the Institution way back in his 
Abengoa days.  The journey to Fellow 
status was rapid being achieved 
coincidentally with attendance at our first 
“ Aspect” conference in 1984.  After that, 
he progressed through the ranks serving 
on the usual range of committees. 

He accepts the fact that railway 
professional involvement will inevitably 
diminish with time but he has already 
started his alternative life of doing 
something for society.  This will become 
obvious in his programme of not so 
technical papers.  It’s time the members 
have the human side of the industry 
brought to their attention.  There’s as 
much scope for discussion there as in 
matters of an engineering nature. 

So will there be third Dutch president 
in the near future?  No reason why not, as 
the Dutch section of the IRSE has 120 
members.  There has to be potential 
within that number. 
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Cable thieves in the UK are costing the 
railway £millions each year.  In 2008/09 
Network Rail recorded 747 incidents of 
cable theft which caused around 380 000 
delay minutes and cost £7.8m in 
compensation costs alone.  

One of the major issues with the thefts 
is that, once the cable is taken away from 
site, it is virtually impossible to prove that 
it was stolen from the railway.  Now 
Network Rail has approved a new type of 
cable to be used - one that is harder to 
cut in the first place and - if it is stolen - is 
much easier to trace, which was 
announced in late April 2009.  

Richard Lungmuss, route director for 
the London North Eastern route of 
Network Rail, explains: “We wanted to 
find a way to make the cable traceable if 
stolen.  Existing power cable is hard to 
identify particularly if stripped or burnt 
back to the copper cores. This makes it 
difficult for the British Transport Police 
(BTP) to arrest and prosecute people.”  

“We’ve made the new cable easily 
identifiable by giving it a distinctive colour 
unique to Network Rail.  The outer sheath 
is embossed with our company name and 
the engineers’ line reference to show 
where it’s been installed.  We've also 
added a tracer thread which means the 
cable can be identified as ours even if it is 
stripped back to the copper cores”.  

About the new cable:  

 the inner and outer sheaths are flame 
retardant; 

 a corrugated steel sheath protects 
against fire and water;  

 the cable is easily identifiable to the 
BTP and scrap dealers;  

 the cost increase of the cable is 
minimal despite the new features. 

Making Life Difficult for 
the Cable Thieves 

Traceable cable to 
help defeat the 
cable thieves 

Ansaldo STS has received several letters 
of award from Scomi Rail Bhd to deliver 
the signalling and control package for the 
Mumbai Monorail, the city’s first ever 
monorail system.  Scomi Rail Bhd is a 
wholly owned subsidiary of Scomi 
Engineering Bhd which, in consortium with 
Larsen & Toubro Ltd., has been awarded 
the project to design, develop, construct, 
commission and maintain Mumbai’s first 
monorail system.  

The monorail will provide significant 
improvements for the thousands of 
commuters who travel along the 19 km of 
heavily congested corridors of Maharaj 
Chowk to Wadala Depot and Wadala 
Depot to Mahul each day. 

Ansaldo STS will design, supply and 
commission the train control and 
signalling system for the two corridors.  
There will be 18 stations along the line 
and a central connecting depot facility 
which will be used for operation control 
and train maintenance.  

The system being supplied includes 
Automatic Train Protection (ATP), 
specialised on-board and wayside 
technology that significantly enhances the 
safety of passengers. 

This important contract win signals the 
company’s entry into India’s rapidly 
expanding mass transit market.  Ansaldo 
STS successfully delivered and installed 
the signalling system for Malaysia’s first 
monorail – the KL Monorail in 2003, and 
has a significant share of the signalling 
and control market in Malaysia’s and 
India’s railway sectors.  

Mumbai Monorail win 

Signalling Solutions Ltd has received 
approval from Network Rail’s 
Infrastructure System Review Panel for the 
Smartlock 400T installation at Three 
Bridges, controlling the Horsham area, to 
become a permanent asset.  This was the 
final stage in the approval process 
following the successful completion of the 
pilot on the Horsham scheme and 
concludes three years of development and 
verification by ALSTOM and Signalling 
Solutions and represents a significant 
investment in the future of railway 
signalling.  

The introduction of Smartlock 400T 
represents the first phase of replacing the 
SSI interlocking system, and further 
introductions will lead to a new generation 
of trackside control.  Smartlock 400T gives 
many enhanced functions when compared 
to 2 MHz SSI, including up to eight times 
capability of controlled infrastructure, a 
greatly reduced footprint and equivalent 
processing time.  

Smartlock 400T will be installed in 
forthcoming schemes, including Norwich 
to Ely, East Kent, and Hartlebury to 
Stourbridge. 

Smartlock Approved 

Ansaldo STS, through its subsidiary 
Ansaldo STS USA, has received a contract 
in August from The Port Authority Trans-
Hudson Corporation (PATH), 
headquartered in New York, to supply a 
Train Control Centre system.  The contract 
value is 24.7 million USD. 

Ansaldo STS is centralizing the PATH 
communication network into one, fully 
integrated system, which includes: 
 Centralised Traffic Control (CTC); 

$25 Million Contract won in the USA 

 Supervisory Control and Data 
Acquisition (SCADA); 

 Closed Circuit Televisions (CCTV); 

 Integrated voice communications. 
The CTC system is based on Ansaldo 

STS USA’s Hermes™ platform, an office 
control solution that features advanced 
routing algorithms, integration with 
security systems, passenger information 
systems, voice telecommunication and 
enterprise management systems. 

INDUSTRY NEWS 
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Bombardier Transportation announced in June that it has 
completed the Neihu Line, an extension of the existing 
Muzha Line, in Taipei, Taiwan.  This unique, large-scale 
project involved the design and supply of the 15 km Neihu 
Line and fleet of 202 vehicles, as well as the simultaneous 
retrofit of the Muzha Line.  Ultimately, the new and existing 
vehicles, operating as married pairs, will run compatibly on 
both lines. 

The official ceremony to mark the inauguration of the 
Neihu Line was hosted by Mayor Hao of Taipei City.  
Representing Bombardier Transportation, Mick Franzetta, 
Systems Division's Vice President, said: "The new Neihu Line 
extension is an essential component of the Department of 
Rapid Transit Systems' plan to ensure sustainable and 
effective transportation for the residents of Taipei City and 
the surrounding area.  We are very proud of our contribution 
and are confident that the Neihu Line will provide a safe and 
reliable service to meet the growing demands of urbanization 
in the region." 

Under contract to Kung Sung Engineering Corporation 
(KSECO), the prime contractor, Bombardier Transportation 
was responsible for the design and supply of all of the 
electrical and mechanical (E&M) systems for the 12-station 
Neihu Line, as well as the trackwork conceptual design.  The 
E&M supply included BOMBARDIER CITYFLO 650 automatic 
train control (ATC) technology, power supply and 
communications systems, platform screen doors, equipment 
for the new operations control centre (OCC) and workshop, 
and 202 rubber-tired vehicles. 

The scope of work on the Muzha Line involved replacing 
the existing train control with Bombardier's CITYFLO 650 
ATC, retrofitting the communications system in the existing 
twelve stations, and equipping a new OCC. 

For the overall E&M project, Bombardier provided 
project management, systems engineering and integration, 
test and commissioning, and training for the operations staff 
of Taipei Rapid Transit Corporation (TRTC).  Tangeng 
Advanced Vehicle, a local Taiwanese company, performed 
the final assembly of 114 of the 202 vehicles in Taiwan. 

The complete 25-km system provides passengers with 
quick and easy connections to various commercial and 
residential areas, as well as entertainment facilities such as 
the famed Taipei Zoo and the new Convention Complex at 
Nangang Business Park. 

The radio-based CITYFLO 650 automatic train control has 
been successfully deployed on complex transit systems such 
as Line 6 of the Metro de Madrid in Spain and on the 
BOMBARDIER INNOVIA automated people mover at Dallas/
Fort Worth International Airport, USA 

Automated Transit System opens in 
Taiwan 

A new state-of-the-art integrated rail control centre is now live in 
the United Kingdom, bringing the new £16.5m South Wales 
signalling and control building a step closer to successful 
completion.  The move into the new eco-friendly building in Cardiff 
has brought Network Rail and Arriva Train Wales under one roof in a 
purpose-built control room. 

The new centre is designed to enable operational control, fleet 
management and passenger information to work as one unit.  These 
multiple functions will share real-time information from a common 
source and further integrate their decision-making procedures, so 
that the operation of the railway is more efficient.  At the heart of 
this move is the will to bring improved services to passengers, who 
will benefit significantly from more timely information and a more 
reliable service. 

Network Rail has invested £3.8m to set up the new control 
room, which also includes a major incident room for disaster 
recovery, to help manage the hundreds of rail incidents a day.  Mark 
Langman, Area General Manager for Network Rail in Wales, said: 
“Nearly 20m journeys are made in South Wales every year and this 
is the new ‘nerve-centre’ that will help make them possible.  The 
new resources we have now will help us build on the strengths of 
well-established processes between both companies to help us 
manage incidents more effectively.  The improved set-up will not 
only give passengers more relevant information about their 
journeys, they will encourage cohesion among the industry to make 
the best possible decisions and deliver the best to passengers." 

Arriva Trains Wales Operations and Safety Director, Peter 
Leppard, said: “The new South Wales control centre is an excellent 
example of partnership working between Arriva Trains Wales and 
Network Rail.  The purpose-built modern facility will build on the 
efficiencies we have achieved in service delivery over the past four 
years.”  

The South Wales signalling and control building will be 
completed by early 2010, after the £150m upgrade of the signalling 
in Newport is completed. 

The building is one of the greenest railway facilities in Wales 
with eco-friendly designs including:  

 Solar panels on its roof to heat water;  

 Rainwater harvesting from external drainage to provide water for 
flushing toilets;  

 Solar reflective glass to reduce solar heat gain and reduce the 
need for air-conditioning. 

Signalling Control Centre moves to 
Greener Pastures 
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Ansaldo STS will design, build and put into service an automatic 
metro system for the Princess Noura Bint Abdulrahman women’s 
university in Riyadh, Saudi Arabia. 

The automatic metro will be the first for the university which 
is the largest university campus in the world.  This latest metro 
contract win gives the company a foothold in the Saudi Arabian 
market, one of the most active in the rail and metro transport 
sectors. 

Ansaldo STS has formed a temporary consortium with 
AnsaldoBreda to deliver the project which is worth 
approximately AU$260 million to Ansaldo STS. 

The company has been awarded similar contracts from the 
automatic metro systems sector including Brescia, Line 5 in 
Milan, Line C in Rome, Thessaloniki in Greece, the Circular Line 
in Taipei and the award winning Copenhagen metro system. 

Metro Success in Saudi Arabia 

Variable Message Signs Limited (VMSL) announced in August 
that it has been awarded a Framework Supply Contract by 
Network Rail for the provision of LED Signal Heads. 

The Agreement is effective for three years with an optional 
extension for a further two years.  The scope covers the supply 
of fully approved LED Colour Light Signals (1 - 4 aspects) and 
LED Banner Repeater Signals (2 & 3 aspects) for use on the 
Network Rail controlled infrastructure.  The supply of other LED 
signals types currently completing development could later be 
included in the Agreement. 

     A delighted Anthony Isaacs, 
Business Manager for VMSL’s 
rail division stated: “Our effort 
over the last few years in 
interpreting Network Rail’s 
needs with LED signalling has 
resulted in this massively 
important Agreement.  
We are confident that bringing 
our extensive LED experience 
and technical innovation into 
the rail sector will contribute 
to providing a safe, 
dependable and cost-effective 
railway and we eagerly look 
forward to a long and mutually 
satisfying relationship with 
Network Rail”. 

Bill Hamilton, Managing Director for the Company added, 
“Over a number of years VMSL has established itself as a leader 
of messaging signs and systems in the road sector and it is our 
intention to repeat this success becoming a significant supplier 
of signal products in the rail sector. This Agreement with 
Network Rail marks a substantial step towards our goal”. 

LED Signal Supply Contract 

� Fully approved to Network Rail

RT/E/S/10062 - without restrictions

� Unique internal visor and angled external

polycarbonate lens ensure no phantom

effects without external hood

� Long range: 800m 3˚ narrow-angle beam;

Medium range: 400m 16˚ wide-angle beam,

achieved from same product

� Internally adjusted wide-angle prismatic

viewing sector for close range visibility

� Lightweight, robust modular construction,

corrosion resistant protected to IP65

� Interchangeable with BR-SE81 filament

lamp signals

� Low maintenance. Inspect and wash

once annually

� Mechanically and electrically keyed

aspects prevent incorrect installation

� Light intensity constant without

adjustment over voltage range 78-131vAC

� Non-urgent and Urgent alarm reporting

� Quick repair; <2 minute aspect exchange

� No-maintenance Line Replaceable Unit 

� Easily retrofitable 

� Backwards compatible

with existing signals 

� Low power; 27 watts

(white), 32 watts (green) 

� Phantom immunity

without external hood

� Only 70mm thick 

� Weighs only 15 Kg

so easily hand-carried 

RELIABLE&

APPROVED
LED BANNER

REPEATER SIGNAL

Call 0191 423 7070

SIGNALLING THE FUTURE

UNIVERSAL LED

COLOUR LIGHT SIGNAL

� “Upside-down”

mounting

without

modification 

� “Plug & Play”

speedy connect/

disconnect

email: railorders@vmslimited.co.uk

www.vmslimited.co.uk
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MILTON KEYNES 

In the early hours of the 29 December 
2008 Signalling Solutions Ltd successfully 
commissioned the Milton Keynes Re-
signalling Project the culmination of over 
two and a half years of intensive work by 
the company. 

The company was initially approached 
in March 2006 to carry out GRIP 3 
‘optioneering’ after the originally 
developed scheme plans were no longer 
deemed compatible with the operational 
requirements.  Meetings were held with 
Network Rail and the representatives of 
the Train Operating Companies (TOCS) in 
which a single option was developed. 

SCHEME DEVELOPMENT 
Figure 1 illustrates the layout of Milton 
Keynes Station and surrounding area prior 
to the re-signalling.  The construction and 
layout of the station dates back to the 
early 1970s when it was built to service 
the ‘New Town’ of Milton Keynes (created 
from several smaller towns and villages in 
1967).  Central funding was secured for 
this work from the Office of the Deputy 
Prime minister: This new rail link is 
designed to provide an effective transport 
link to the capital, to service the large 
increase in the population due to 
extensive house building programmes 
planned in the town. 

Figure 2 shows the new layout of 
Milton Keynes Station with the following 
key changes made: 

 The existing Down Fast line slewed 
out north of Dembigh Hall to a new 
Down Fast line on land acquired by 
Network Rail with a new platform 6 at 
the station.  The new line has a high-
speed turnout (75 mph – 123 km/h) 
which leads to the old Down Fast now 
renamed the MK Reversible Fast with 
as the name suggests bi-directional 
signalling.  The introduction of this 
arrangement allows for increased 
traffic flow with stopping services 
routed to the MK Reversible Fast and 
not impeding non-stop services which 
continue on the Down Fast; 

 The terminal line on platform 1 to be 
converted to a through line and 
become the Up Slow with the existing 
Up Slow being renamed the MK 
Reversible Slow;  

 Creation of a Bay Platform for services 
to Bedford; 

 Extensive new S&C North and South 
of the station to facilitate movements 
between the increased number of 
platforms. 

Developing scheme plans to ‘Approval In 
Principle’ (AIP) can often be a demanding 
process.  The decision to bring the TOCS 
in at an early stage of development paid 
off.  Agreeing the layout required at an 

Milton Keynes Re-Signalling Project 

By Mark Palmer B.Eng, C.Eng, MIRSE, MIET 

early stage effectively removed later 
potential obstacles.  Signal sighting for 
the most part did not throw up any 
significant issues although Milton Keynes 
required some minor rethinks in order to 
get the optimal result. One interesting 
issue that did arise was the decision of the 
committee to allow a signal to release 
when its one and only theatre indication 
was visible rather than readable.  The 
rationale being that while the driver might 
not be able to read it there was no room 
for doubt as to what the signal indication 
could be. 

There were two instances within the 
station where the decision was taken to 
use ‘Green Banners’, due to lack of 
visibility.  Green banners for those 
unfamiliar with the term, work in a similar 
manner to conventional banner repeaters 
except that the off indication is green 
when the signal it is repeating is green. 
The reason for this is purely one of 
efficiency; a driver knowing he has a green 
aspect will ‘put the foot down’ that bit 
earlier than if he was unsure of what 
aspect he was about to see.  In the 21st 
century no chance to keep the headway is 
missed. 

Robust train control was provided.  
This resulted in the use of ‘Double Red’ 
signals.  Interestingly, due to the 
complexity within the station area, one 
signal (on the south of the station) enjoys 
the dubious honour of being both an 
‘inner’ and ‘outer’ double red.  Clever use 
of robust controls and TPWS meant that 
all SPADs would stop in the safe overrun 
distance.  Given the high reliability of 
TPWS the chances of a SPAD resulting in a 
collision should be minimal. 

EQUIPMENT TYPES 
EMPLOYED 
The existing layout at Milton Keynes was 
controlled from Bletchley PSB.  The new 
layout is controlled from Rugby SCC. The 
signalling system is a GE Transportation 
MCS with three ALSTOM 2MHz Solid 
State Interlockings.  The first interlocking 
controls the south of the station.  This 
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incorporates the approach signals to 
various junctions and the interface to the 
remaining control area of Bletchley PSB.  
The second and largest interlocking 
covers the central station area.  The third 
and smallest interlocking covers the 
approach signals to the north of the 
station, as well as the long auto sections 
and the interface with Wolverton Sidings. 

Dorman LED signals are the chosen 
line side signals.  Train detection is via 
AzLM axle counters and point actuation is 
via in-bearer clamp locks.  Although the 
power of in-bearer clamp locks is not 
necessary for all of the S&C that has been 
renewed, the use of one type of point 
machine was stipulated early on, to avoid 
a ‘mix and match’ of several point 
machines in the area.  The hollow bearers 
provided by the in-bearer clamp locks also 
proved to be significant.  Under Track 
Crossings (UTXs) are the preferred choice 
of Network Rail for cable crossings, but in 
reality gaining the possessions needed to 
construct these UTXs on the West Coast 
Mainline at Milton Keynes is demanding, 
and the hollow bearers provide an 
acceptable plan B. 

Lockout devices are increasingly 
stipulated by Network Rail and the Milton 
Keynes Project is no exception.  Although 
Network Rail knew they wanted this 
facility they were not so confident on the 
method of operation of the lockouts.  
Indeed, the name alone changing several 
times SLOD (Signaller’s Lockout Device), 
PLOD (Patrolman’s Lockout Device), 
FLOD (Footman’s Lockout Device) before 
LOD(K) (Lockout Device (Key)) was settled 
upon.  Despite the name changes and 
settling on precise principles of operation 
the basic concept of the ‘Lockout’ did not 
change:  

By cooperative arrangement with the 
signaller an authorised individual who is 
lineside can lock out a section of track and 
prevent any routes being set into it 
allowing completely safe working. 

STAGEWORKS 
With scheme plan approval being 
achieved in May 2007 the project entered 
the detailed design and implementation 
phase.  With extensive new P-Way and 
only a four day main commissioning the 
need for extensive stageworks was 
obvious.  Most stageworks involved the 

 Lockout diagram with duplicate 
lockouts for ‘LOD Bank’ 
situated at Milton Keynes 
station. 

 TK3235 Milton Keynes 
Stations ‘home’ signal on the 
newly constructed Down 
Fast.  

 ‘A’ end of TK283 points - a 
crossover south of the 
station allowing for 
movements between the  
MK Reversible Slow and the 
Down Slow (fitted with new 
in-bearer clamp locks). 

1 

2 

3 
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MILTON KEYNES 
introduction of new S&C.  This was then 
padlocked out of use until the main 
commissioning with the most important 
design changes being to the bonding.  Six 
months prior to the commissioning was a 
welcome point, at this time it was no 
longer a requirement to cut detection into 
track circuits reducing design, installation 
and testing work.  

Stageworks however were not only 
about points.  During Easter and August 
bank holiday stageworks, fringe signals at 
Wolverton and Bletchley were 
commissioned and these were temporarily 
controlled from the existing interlockings 
until the final commissioning.  

The most ambitious stagework was the 
decommissioning of the whole of platform 
5 (the existing Down Fast).  Control of the 
new equipment on the new Down Fast 
(now platform 6) was transferred to the 
existing interlocking, thus allowing work 
to proceed on what is now the MK 
Reversible Fast  

By December the stageworking 
strategy had achieved the objective of 
installing infrastructure and so reducing 
the volume of work required during the 
main commissioning. 

 

FRINGEWORKS (1) 
HANSLOPE 
The project had two fringes. The first of 
these fringes was with the Hanslope SSI 
also controlled by Rugby SCC.  Normally a 
fringe between two SSIs within the same 
signal box would be a simple matter of 
connection via the internal data link (IDL).  
Any SSI signal box is limited to 64 
interlockings as an absolute maximum and 
to avoid this limitation within Rugby SCC, 
its designers gave it two control centre 
identities effectively making it two signal 
boxes in one. . The demarcation is in the 
auto section between Wolverton and 
Hanslope SSIs, requiring the use of 
interface relays between adjacent 
locations. 

FRINGEWORKS (2) 
BLETCHLEY 
The fringe with the existing Bletchley PSB 
was more challenging.  Bletchley PSB is an 
SGE geographical interlocking with a 
conventional separate control desk and 
indication panel dating from the mid 
1960s.  Milton Keynes Station and 
associated layout as stated earlier was an 
addition to the previous scheme and this 
reflects in the interlocking where the 
stations signals are found on a separate 
ring with their own common control set. 
Normally as part of such a design this 
equipment would be recovered however 
due to wire degradation in the relay room 
and the expectation that the box will be 
fully decommissioned in the near future 
this equipment was disconnected from 
still operational equipment, powered 
down and left in situ.  The fringe itself 
between the geographical equipment and 
the SSI was done (unsurprisingly) via a 
series of interface relays located at the 
boundary between Rugby and Bletchley 
control area.  The interface relays carried 
out a number of functions including: 

Passing of lookback controls from the 
Bletchley area to Rugby for 
comprehensive approach locking 
purposes.  This could have involved a 
number of new circuits however some 
years earlier, (and subsequent to the 
original commissioning), some look back 
circuits were developed within Bletchley 
and it can be said that these were 
produced at a time when signal engineers 
were less tied to standards than they are 
today.  With some modifications these 
circuits were reutilised; 

Tollerton Controls; 
Controls for flashing yellows.  A 

peculiarity of the scheme allowed for the 
junction signal to be within one of Rugby’s 
SSIs whilst it’s associated flashing yellow 
and double yellow circuits were within 
Bletchley.  This caused considerable 
difficulty particularly in satisfying correct 
operation in instances when a flashing unit 
fails, and the system resorts to a more 
restrictive mode.  Just for good measure, 
the single flashing yellow also acted as an 
outer junction protecting signal (OJP) in a 
double red sequence.  Normally such a 
signal should be controlled however the 
complexities of adding a new entrance set 

and modifying the panel were such that 
the signal was allowed to remain an auto. 

The existing separate control and 
indication at Bletchley also required 
modification to reflect the loss of 
infrastructure under its control.  The poor 
state of the wiring within the panels 
ensured that only minimal works could be 
carried out.  These were limited for the 
most part to pushing indications back into 
the panel and some high quality ‘patches’.  
A large part of the redundant area was 
thankfully on a separate panel which was 
covered over with a white board for 
signaller’s notes etc.  The speed with 
which this new note board quickly filled up 
was testament to the signaller’s ability to 
use all available space given to him. 

FINAL COMMISSIONING 
The final commissioning commenced on 
the 24 December at 23:00 hours as 
numerous engineers descended on Milton 
Keynes station foregoing the usual 
pleasures of Christmas.  Over the next 52 
hours the existing 40 year old system was 
replaced with the new signalling system.  
The project was signed back into use in 
the early hours of the 29 December, to 
the great relief of all involved 

AND NEXT? 
Now that Milton Keynes station 
enhancements have been completed, 
focus has turned to the remainder of 
Bletchley signalbox.  This still controls 
West Coast main lines though Bletchley 
station, flyover lines and numerous 
sidings.  Work has commenced on scheme 
development with an AIP submission 
targeted for December this year.  After 
that design and implementation will begin 
with a current target date of December 
2012 for the commissioning.  Currently a 
four SSI solution is proposed, however an 
ALSTOM Smartlock solution is being 
considered as an alternative.  In the 
future, the existing three Milton Keynes 
SSIs could also be replaced by this same 
Smartlock interlocking.  This vast and 
complex area which was once controlled 
by a large geographical interlocking can 
then be controlled by one electronic 
cubicle - truly 21st century signalling? 

 

 



INTERESTING INFRASTRUCTURE 
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At the west end of Nottingham station in 
the United Kingdom, five original 
searchlight signals continue in use.  One, 
fitted on a bracket structure and with a 
circular backboard can be found on 
platform 1 whilst the other four, applying 
to platform 4, the Up Middle, Down 
Middle and platform 3 lines reside on a 
gantry spanning these tracks.  None of 
these four are fitted with backboards 
whilst the platform 4 signal is lower than 
the other three, the supporting cage 
being let through the platform canopy.   

Controlled from Trent power box the 
signals have been in use since 1969.  The 
form of the gantry structure, with its 
height and separate cage coming down 
for each signal, suggests the design had 
future electrification in mind.  Nearly 40 
years on no such electrification has taken 
place and Trent box is now earmarked for 
abolition. 

Nottingham Searchlight Signals 
By J.D. Francis 

CURIOSITY CORNER 

Here is  a bit more Interesting 
Infrastructure for you to mull over. 
 
The picture is from your editor’s 
camera (he does love his 
curiosities). 
 
Where is it, where was it used and 
what for? 
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IRSE MATTERS 

The Wing Award, 2009 
The "Wing Award for Safety" was introduced in 1994 to commemorate the life and work of the late Peter Wing, a Fellow of the 
Institution of Railway Signal Engineers and an employee of British Rail, who during his 31-year career made a major contribution to the 
cause of line-side safety.  Peter spent much of his working life dedicated to the safety of his colleagues.  It was his care and concern 
that became the driving force behind the national campaign in 1992/3 that was entitled “Dead Serious About Safety” and which had 
such a major impact in reducing the numbers of line side fatalities in subsequent years and was the first campaign in the railway to 
make use of hard-hitting and realistic safety videos.  The IRSE administers the award scheme on behalf of Members of the Railway 
Group, the Railway Supply Industry and the ORR/HMRI, who amongst others supported the formation of the Award.  

Since its introduction, there have been many worthy recipients representing activity “from boardroom to ballast.” 
The award takes the form of a certificate and a cheque for £500 to be devoted to personal development and is made to an 

individual who has made an outstanding personal contribution to railway line-side track safety.  For example, by coming forward with a 
novel idea for improving safety at the line-side, is a long-term champion of improving track safety standards or has made a significant 
contribution to the awareness of track safety in his business.  

The winner this year was Mark Wild, the General Manager Core Markets, Westinghouse Rail Systems Ltd. in recognition of his 
passion about driving safety through the Westinghouse business.  During the last four years Mark has become recognised inside and 
outside the company as a true safety Champion introducing a number of safety initiatives.  Mark’s approach and drive for 
improvements is always authentic and can be summed in a comment he made last year which reflects his belief and passion for safety; 
" Westinghouse is on a safety journey and we only have 18 inches to go,” (the 18 inches being the distance between the head and the 
heart).”  

Mark was presented with his award by Lord Andrew Adonis, the UK’s Secretary of State for Transport, at the Railway Innovations 
Award ceremony hosted by the magazine Modern Railways and the Railway Forum at the Landmark Hotel (the former BRB HQ 
building), Marylebone, London on 26 June 2009. 

Editors Note:-  Previous winners of the Wing Award have been: 

Colin Porter 

 

 

 

1995      R Dickinson  BR 
1996      W Hill   Amec 
1997      I Keys   LUL 
1998      R Hickman  Centrac 
1999      A Ross   LUL 
2000      A Franklin  GTRM 
2001      P Graham  Railtrack 

2002     A Swann       Safety Consultant 
2003     A Nelson   Railway Safety 
2004     B West   Amey Rail 
2005     P Broad   Network Rail 
2006     C Wheeler  Railstaff 
2007     C Bickerstaffe   4x3 
2008     S Cassidy  Network Rail 

Lord Andrew Adonis, Secretary of State for Transport, 
the Wing Award winner Mark Wild, and Colin Porter. 
 

Photo:  Tony Miles 
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Network Rail Apprenticeship Schemes 
Network Rail arranged a “passing-out” presentation for their 2008 intake 
of engineering apprentices at HMS Collingwood, Gosport on Friday 12 
June 2009.  Network Rail take on about 200 engineering apprentices 
every year for the track, electrification & plant, signalling and 
telecommunications engineering disciplines.  After a fist year spent at 
HMS Sultan in Gosport where the apprentices receive a primarily 
common course in basic engineering principles and practices, they are 
sent for completion of their remaining two years to maintenance and 
construction depots throughout the UK for the particular discipline in 
which they are specialising.  They do some short periods of training back 
at Sultan during this remaining two years.  

At the presentation this year, all first year apprentices were presented 
with their certificates of completion by Peter Henderson, the 
Infrastructure Director of Network Rail.  There were additional 
presentations made both to first year apprentices, but also to 
apprentices who had completed their full three years. 

In 2008, the Institution started an award for the Network Rail/IRSE 
S&T Apprentice of the year, and the winner this year was Kyle Poppy, a 
signalling apprentice from Nuneaton who had just completed his three 
years.  The trophy, which is not retained by the individual, consists of a 
working model of a 4-aspect colour light signal made and donated by 
the Unipart Service Centre at York, but Kyle did get a commemorative 
certificate to keep, a cheque for £100 together with a year’s free 
membership of the Institution.  The presentation of the award was made 
by Colin Porter, the Chief Executive, on behalf of the President. 

After the award ceremony, Network Rail sponsored a field gun 
competition held on the parade ground at Collingwood in which teams 
of young people from Network Rail, the Royal Navy, the Royal Air Force, 
the Army and the Prince’s Trust as well as other educational 
establishments competed against each other for the fastest time to 
complete the course.  Whilst not quite on the scale of the Royal 
Tournament field gun display I remember from my youth, those 
competing show considerable teamwork skills to get through what is still 
regarded as a risky and challenging exercise. 

Colin Porter, Chief Executive 

 

This year’s winner of the Network Rail/IRSE S&T 
Apprentice of the year, Kyle Poppy, with Colin Porter and 

Peter Henderson, none of whom was required to 
participate in the field-gun competition 

Frank Hewlett Bequest 
The Institution has recently received a substantial bequest of some £250 000 from the 
Estate of one of our members, Frank Hewlett, who died on 24 September 2008, aged 84.  
Frank was an Associate of the Institution, elected to membership in April 1979.  He was a 
retired telecommunications engineer who spent his career, with the GPO (General Post 
Office) at their Dollis Hill research laboratory.  He lived in London, and was a regular 
attendee at the London technical meetings and seminars, and he also attended some of 
the technical visits.  He was a fastidious attendee at the Annual General Meetings and 
could be relied on to ask fair, but searching questions on the state of both the Institution’s 
finances and its membership statistics. 

Although in his eighties, he maintained a very keen interest in technological 
developments, being very enthused about the possibilities of GPS before most people 
had ever heard of it.  He followed the technical developments in signalling closely and 
could never be accused of living in the past.  He was also a keen railway modeller, unknown to most of those who came across 
him at IRSE activities, and the Vice-Chairman of the Model Electronic Railway Group.  He had also held a private pilots licence it 
appears.  He had a number of other activities that kept him busy after the death of his wife, Doris, including being the treasurer 
of several organisations, thus partly explaining his interest in our own finances. 

Frank asked that the bequest be used to further the advancement and practice of signalling and to support younger 
members of the Institution.  Council will be considering how best to use this very generous bequest later this year.  

Colin Porter, Chief Executive 

Photo:  The Model Electronic Railway Group  
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Yellow Book can help you control losses: 
with the focus on preventing people 
getting hurt; but including the benefits in 
controlling financial losses, and to 
demonstrate how the Yellow Book can 
help you discharge legal 
obligations.  Following on after lunch 
there were two more sessions: Accidents - 
what can we learn about safety from them; 
Past paper questions workshop.  All 
students gave positive feedback on the 
teaching/lectures provided, and partook 
in an active debate, leaving them 
invigorated to get the books out and 
delve on in, whilst keeping in touch with 
one another over the online forum 
www.irseexam.co.uk. 

The session itself was held at Network 
Rail’s Training Centre in Watford, with 
access to the facilities provided by the 
ever helpful Dave Smith and his team, and 
the sessions themselves were planned and 
led by Paul Cheeseman – Global Technical 
Director of Lloyd’s Register Rail, with 
Douglas Young from the YM (Network 
Rail) coordinating the event and providing 
support on the day.  Many thanks to all 
who made this event happen. 

On Monday 30 March, the IRSE Younger 
Members held their first exam preparation 
training day for prospective students of 
the exam.  This was to be the first of three 
YM events intended to assist students 
studying for the IRSE Exams this year, and 
it focussed upon the compulsory Module 1 
– Safety of Railway Signalling and 
Communications.  This workshop was 
intended to give the student an 
understanding of some of the elementary 
safety engineering principles that will be 
required to be able to pass the exam, and 
also gave students an opportunity to work 
on certain past paper questions, and to 
discuss their answers with the lecturer and 
their peers.  The other great merit of this 
event was that it introduced students of 
the exam to one another at an early stage 
in the exam year, and encouraged the 
development of thriving local study 
groups in railway towns, and also global 
exam related discussions via the online 
forum www.irseexam.co.uk. 

Sessions included: What is the Yellow 
Book?  Summarise the Yellow Book 
guidance and explain how it fits with what 
you already know; Demonstrate how the 

1.  Balvin Pearce and Milo Lloyd         2.  Paul Cheeseman         3.  Peter Paradza, Andy Lockyear and Stuart Coomer 

YOUNGER MEMBERS  

1 

2 

3 

8th October 2009 

Meet and greet younger IRSE members, Amersfoort.  Check in 
Hotel Amersfoort, Speech of welcome by IRSE Dutch Section 
followed by social gathering with the other young members  

9th October 2009 

After a brief introduction to the Dutch operating principles, the 
delegation will be given a guided tour around the training school 
in Amersfoort where all Dutch operational systems will be 
displayed and explained.  After lunch the delegation will travel 
by train to Amsterdam’s signalling control centre, where 
members will be given a presentation of the signalling floor with 
a great view of Amsterdam Central station.  Thereafter the 
delegation will be visiting the SMC (Maintenance Control 
Centre) and the training facility of Bombardier.  The formal part 
of this day will end with a dinner in Amsterdam and a train ride 
back to Amersfoort. 

10th October 2009 

After everyone has checked out of the hotel in Amersfoort the 
delegation will take the train to Apeldoorn for an old-fashioned 
steam train ride that will include an explanation of the steam train 
itself.  Afterwards everyone will enjoy a lunch in Apeldoorn as a 
closure of the Technical Visit 2009. 

The full itinerary and technical content is still to be confirmed 
and further information will be provided once finalised.  Travel 
and accommodation are not included in the technical visit 
package. 

To match the quantity of visitors with the activities we are 
planning for these two days we would like to know how many 
people we can expect.  Making contact below will allow you to 
‘register interest’.  It is not a commitment to attend.  

To register your interest, please contact: Institution of Railway 
Signal Engineers Dutch Section, Cederlaan 12, 1722 ZM Zuid-
Scharwoude, The Netherlands (or send an e-mail to 
secretaris@irse.nl) 

Mrs. K. (Kirsten) Luiten-Loeff, BSc AMIRSE 
Younger Members IRSE Dutch Section 

PROPOSED INTERNATIONAL TECHNICAL VISIT, DUTCH SECTION 
Friday/Saturday 9/10 October 2009 

“Short technical visits to installations in the Netherlands and other European countries provide further opportunities to see modern 
techniques in practice, embracing main line railways, metros and light rapid transit systems.” 

A technical visit to Amersfoort, Apeldoorn and Amsterdam organised by the IRSE Dutch Section will be held on 9-10 October 2009.   
The proposed programme (subject to change) is: 
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Autumn Technical Meeting & Visit to Devon 
Saturday/Sunday 27/28 September 2009 

The first technical meeting and visit of the Minor Railways Section will be to the Paignton & Dartmouth Steam Railway and the 
South Devon Railway, to be held on the dates as specified.  The proposed programme (subject to change) is as follows: 

Saturday 27 September 2009 

We will meet at Paignton Queens Street Station 
at 10:40.  There are no car parking facilities at 
the station.  Following on from an introduction 
and safety briefing reception, there will be a 
presentation regarding the signalling and 
telecommunications equipment used upon the 
railway.  The group will then be split into two, in 
order to travel to and view Britannia Crossing 
and Goodrington by special train.  A buffet lunch 
will take place upon the train after when the two 
groups will swop over to see the other site.  
There will be a later opportunity to travel by 
service train to visit Churston if there is a 
demand. 

For the alternative program, there will be the 
chance to go on the River Trip for both adults 
and children.  Tickets will be issued on the day at 
the introduction reception.  The relevant bus 
leaves Paignton Bus station at 11:00, 5-10 
minutes’ walk from Queens Street Station.  Full 
details of the boat trip will be included with the 
tickets once we are advised regarding the total 
numbers interested.  The Boat trip is bus to 
Totnes, 12:00 boat from Totnes, 15:30 train back 
to Paignton.  The first day of the visit to 
Paignton will end at approximately 16:10.   

There will be an opportunity of an evening 
meal together subject to individuals making it 
known that they are interested in attending.  

MINOR RAILWAYS SECTION  

Wanted – IRSE Membership Contact Officers 
There are many parts of the world where the IRSE does not have a local Section.  In these areas it is often difficult for potential new 
members to find out about the Institution, and, more particularly, find someone who can help them with membership application 
forms – either understanding and completing them or alternatively finding people who can act as Proposers. 

We wish to resurrect the idea of having Membership Contact Officers for a number of countries.  These would be members of 
the Institution, ideally either Member or Fellow, who would be willing to have their name, and also if possible their contact details, 
i.e. email address and telephone number, published on our website so that potential members could contact them either directly or 
through the London office. 

We do not envisage that this would be an onerous task, but you would need to have some understanding of the membership 
structure, i.e. Fellow, Member, Associate Member, Student, Associate and Accredited Technician.  Full details are on the website in 
any case. 

The countries we are particularly looking to cover are Austria, Belgium, Brazil, China, Denmark, Ireland, Finland, France, Greece, 
Hungary, Indonesia, Italy, Japan, Malaysia, Norway, Pakistan, Portugal, Saudi Arabia, South Korea, Spain, Sweden, Switzerland, Tai-
wan, Thailand, UAE.  In addition, we have a very small number of members in Eastern Europe, Poland, Czech Republic, etc. and so 
any help to cover that area would be appreciated.  

If you are willing to be a Contact Officer, please would you email me at colin.porter@irse.org, and I will add your name to the 
list and send you some relevant information to help you in the role. 

Colin Porter,  Chief Executive 

Sunday 28 September 2009 

We will meet at Buckfastleigh (for people with cars) for 09:15 (for a 09:30 train 
departure).  It will be 10:00 at Totnes for those using public transport.  
Following on from an introduction and safety briefing reception, there will be a 
presentation regarding the signalling and telecommunications equipment used 
upon the railway.  The group will then be split into two, in order to travel to and 
view Ashburton Junction, Staverton and Bishops Bridge by special train and the 
Buckfastleigh station site.  A buffet lunch will take place back at Buckfastleigh 
after when the two groups will swop over to see the other sites. 

For the alternative program, there will be the chance to go to the Rare 
Breeds Farm and view the Visitor attractions at Buckfastleigh for both adults 
and children.  Tickets will be issued on the day at the introduction reception.  
The second day of the visit to Buckfastleigh will end approximately 15:30. 

 
 
The full itinerary and technical content is still to be confirmed and further 

information will be provided prior to the event.  Travel and accommodation are 
not included in the technical meeting and visit package.  The cost to attend the 
event is £30 per adult and £15 per child.  There is a discount for families 
attending upon application.  To match the quantity of visitors with the activities 
we are planning for these two days, we would like to know how many people 
we can expect and on what days.  Contacting as below will allow you to 
‘register interest’.  It is not a commitment to attend.  

Please note that the Institution and administrations whose sites are visited 
on technical visits cannot accept any responsibility for injury, damage or other 
difficulty which may arise.  Participants are therefore advised to ensure that 
their own insurance covers all appropriate eventualities.  

To register your interest or to book for this event, please e-mail 
minor.railway.sig@btinternet.com. 

Ian James Allison, Chairman, Minor Railways Section 
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196 members and Visitors attended the technical Conference 
and Special general meeting held in Melbourne on the 17 and 
18 July 2009.  The meeting venue was “Rydges-on-Bell”, a 
conference hotel to the north of Melbourne Central Business 
District.  The meeting and convention was led by the Austral-
asian Chairman John Aitken and supported by the country Vice-
president Peter Symons.  The theme of the meeting was 
communications and signalling in the state of Victoria.  The local 
committee had arranged a series of papers and presentations 
during the Friday and some technical visits on the Saturday.  The 
local organising committee, as one would expect, were all 
Victorian based, and were; Brian Luber, Siemens; Cassandra 
Gash, United Group Infrastructure; David Rogers, Aurecon-
group; Gary Pallister, O’Donnell Griffin;  Glen Miller, Depart-
ment of Transport; John Cilia, Vialis Australia; Nick Thompson, 
Westinghouse Rail Systems Australia; Richard Bell, Richard Bell 
and Associates; Robert Baird, Rail Networks Consulting; Steve 
Boshier, Westinghouse Rail Systems Australia and Vince Arigo, 
Theiss Contractors. 

The programme started at 08:30 with Registration and 
coffee before The Chairman’s opening remarks and introduc-
tions.  John Aitkin then introduced Chris McKeowan, General 
Manager Safety Systems, Office of The Victorian Rail Regulator, 
Public Transport Safety, Victoria.  Mr McKeowan then gave the 
Key Note Address to the convention where he outlined his role 
in the Rail Regulator’s Office.  He explained that he was an 
engineer and thus was able to give an engineer’s perspective on 
safety within the department.  He also gave an insight into the 
role of safety management systems and how they achieved 
safety outcomes and developed a safety culture.  A systems 
approach was important and needed to focus on interfaces.  The 
biggest problem in Public Safety Victoria was the interface 
between road and rail at grade crossings which would only be 
reduced with an increase in public education and awareness of 
the risks.  He also expanded his address with more detail on a 
systems approach to safety investigations including hazard 
identification and fault trees.  He saw Signalling as all about 
managing risk.   The Chairman then gave a vote of thanks to the 
Key Note Speaker and presented him with a small IRSE badge 
as a memento. 

There then followed a Special General Meeting held to 
formalise the rules of the Australasian Section.  There apparently 
had been some confusion in past minutes as to which version of 
the Rules was in force and a Special General Meeting was 
needed to formally vote on the particular version of the rules.  
The vote was taken and a majority of the members present 
voted to accept the version of the rules dated 23 March 2007.  
This vote then ended the Special General Meeting.  

The Chairman then introduced Andrew Watson, Programme 
Manager – Control Centres from Westinghouse Rail Systems, 
Australia and asked him to give his paper “Train Movement and 
Interlocking Simulation for the Melbourne Suburban Rail 
Network”.  Andrew then told the meeting how a safe and 
efficient operation of a modern railway depended on many 

Technical Conference and Special General Meeting, Melbourne, Victoria 

“Communications and Signalling” 

AUSTRALASIAN SECTION  

factors.  The Infrastructure in particular must be built from quality 
components that are correctly configured and deployed; the 
operations staff must be well trained and competent; the operat-
ing pattern (timetable) must be appropriate and achievable and 
the entire system must be able to detect, analyse and respond to 
changing conditions quickly, effectively and safely.  In all these 
aspects simulation can and does play a vital role.  The paper 
examined simulator concepts and some of the advancements that 
were being made in the context of Melbourne Suburban Rail 
Network and some of the future directions of simulation capabili-
ties and technology. 

Morning tea and inspection of exhibits then followed before 
Colin Taylor, Sales and Business Development Manager, Siemens 
gave a paper entitled “GSM-R, What is it and where does it 
come from?”  Colin explained that GSM-R is the European 
standard for Rail Communications and is rapidly becoming the 
base standard for global rail communications.  GSM-R communi-
cation systems were being implemented in many European, 
Middle Eastern and Pacific countries.  The paper reviewed the 
history of the system and the underpinning standards that were 
created.  Colin also examined the major sub-systems and how 
they integrated to provide a digital communication system for the 
rail industry and reviewed some of the functionality that added 
the “R” to GSM. 

This was followed by a presentation by Stuart Mclean, from 
United Group Infrastructure on “Insights into Project Delivery 
Innovation as applied to the MetWest Alliance Project”.  This 
was a paper that explained how the MetWest Alliance was set up 
as a partnership between the Victorian Department of Transport, 
the Theiss United Group, Connex Melbourne and V/Line Passen-
ger Organisation.  The Alliance was created to carry out the 
upgrade of track, signalling and station infrastructure at No.1 
Yard, Southern Cross Station (formerly Spencer Street), Mel-
bourne.  The Alliance had managed to deliver the whole project 
on time, within budget (even though the schedule was com-
pressed) and with minimal disruption to train services.  The work 
had taken place in a high risk environment at one of Melbourne’s 
busiest rail yards.  The presentation also provided an overview of 
how the Alliance worked; the challenges faced and how innova-
tive solutions were carried out, creating a successful project. 

Lunch was then taken with more opportunity to view and 
discuss exhibits with the sponsors. 

The afternoon session then got underway with Jim Warwick 
from VicTrack, the Victorian State Infrastructure owner, giving a 
paper entitled “Active Pedestrian Crossing Controls and 
Technology”.  Vic told the meeting how the Victorian Railway 
Crossing Safety Steering Committee (VRCSSC) through the 
Railway Crossing Technical Group (RCTG) had been trialling a 
number of new technologies to improve the safety at pedestrian 
crossings, and the paper provided a summary of where VicTrack 
had reached in these trials.  Jim went on to explain what tech-
nologies had been or were to be trialled, and how incidents at 
pedestrian crossings had been reviewed as well as research into 
other technologies used by other rail networks both within 
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Australasia and other countries.  As part of the trials a before and 
after human factors study was performed that ensured that the 
safety risk had reduced and that equipment was effective. 

The second presentation of the afternoon was “Ensuring 
Reliability of Track Circuit Operation” by Brent Graham, Project 
Director, Coffey Rail, Melbourne.  This technical paper discussed 
how a formal approach could be utilised for testing of track 
circuits to provide a high level of confidence that they will operate 
reliably over a wide range of conditions.  Brent went onto explain 
how a formal structured testing strategy, in contrast to “ad-hoc” 
checking would not only show whether or not the track circuit was 
operating correctly but it could also indicate the degree by which 
the test has passed or failed.  This enabled the results obtained 
from limited testing to be extrapolated over a wider range of 
conditions than would be possible from basic track circuit testing.  
The paper also discussed the relationship between safety and 
reliability and posed the question “Is Fail-Safe always the best 
solution for railway applications?”  As can be imagined this raised 
a considerable discussion between the author and the audience. 

Afternoon tea was then taken, with further time to inspect the 
exhibits before the last session got underway with a paper on 
“Australian Standards for the Railway Industry” by Alan Gard-
ner, Manager Infrastructure and Engineering, Rail Industry Safety 
and Standards Board and Brett Hughes, Director Policy, Austral-
asian Railway Association.  The authors started by explaining that 
The Rail Industry and Standards Board (RISSB) is a wholly owned 
by the Australasian Railway Association (ARA) and that the primary 
function of the ARA is to harmonise the Australian Rail Industry.  
One of the most significant activities of the RISSB is to publish 
Australian Standards for the Australian Rail Industry.  They then 
went on explain the evolution of standards from the state based 
rail systems through to the present environment.  The paper then 
used the issue of interoperability for train communications systems 
as an example of how the industry identified an issue at the 
strategic level and how RISSB then developed a standard that was 
eventually issued for publication. 

The final paper presented to the meeting was “Radio Link 
for use in Computer Based Interlocking-Microlok” given by 
Somasundaram Nellai and Anthony Stephen Lusty both from 
Ansaldo STS Australia.  The Authors explained how the 
introduction of Computer Based Interlockings (CBIs) to the 
railway network had led to the requirement for vital serial data 
communication between distributed CBIs.  This had tradition-
ally been via a serial data link carried via closed/hardware 
communication systems (e.g. copper or fibre optic) which 
often involved significant installation costs.  The Ansaldo STS 
developed Microlok Vital Link over Radio (MVR) provided an 
efficient and cost effective solution.  The paper then went onto 
explain in detail the system concept, the development proc-
ess, the challenges with independent safety validation and the 
successful implementation of the new MVR systems on rail 
networks. 

The Technical Meeting then ended with closing remarks by 
the Chairman and a big Thank You to all the sponsors followed 
by a vote of thanks to all the Presenters and Authors by 
Robert Baird, one of the members of the Victorian IRSE 
Organising Committee. 

The evening continued with a Conference Dinner in the 
Rydges-Bell City Ballroom where there was much conviviality 
and the chance to catch up with old friends and colleagues.   

Day two of the Technical Conference was taken up with 
technical visits to Olex cables, Tottenham followed by an 
inspection of Yarra Trams Tram Control Centre and IT Facili-
ties.  Lunch was taken at The Albion Hotel in Port Melbourne 
before the members dispersed via coach to Southern Cross 
Railway Station and Melbourne Airport. 

Tony Howker 

1. General View of the Audience  
2. The front cover of the Convention Papers 
3. Chairman John Aitkin with Chris McKeowan 

(Keynote Speaker) in background 
4. Stuart McLean, Signalling Design manager for 

United Group Infrastructure giving the start of 
his paper on Delivery Innovations as applied to 
the MetWest Alliance Project.    
       He started his paper delivery as an airline 
captain telling the meeting that they were in for 
a rough ride but turbulence would decrease the 
more the project continued! 

Photos:  Stuart McLean  
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Moving On 

Following a full time career in railway 
signal engineering spanning some 40+ 
years, I have recently retired from HM 
Railway Inspectorate after 9.5 years 
dealing with UK level crossing matters. 

I would like to put on record my 
gratitude to all those colleagues and 
friends throughout the UK railway industry 
who have given me support throughout a 
very enjoyable career.  In particular and in 
no order who all deserve a special 
mention: 

- Andrew Harvey of the HM Railway 
Inspectorate; 

- John Jenkins; 

- Melvyn Nash (Retired); 

- David Jones;  

- John Barnett (formerly Northern Ireland 
Railways); 

- Bob Wyatt (formerly Halcrow Transmark);   
(John and Bob gave me tremendous 
support whilst I undertook my MSc) 

- David Cornell (Retired), formerly BR (SR); 

- Ray Blakey (Retired) formerly London 
Underground.  
Thank you all and best wishes, 

John Tilly,  
MSc (Eng), FIRSE, FPWI, FCILT 

www.senalizacion.biz  

IRSE NEWS 

Having seen two issues of IRSE NEWS in the new style I must say I rather like it.  Very clean and less cluttered.  Logos and styles are 
always very subjective but I think it’s a reasonable compromise. 

I do have some concerns about the crispness of some of the diagrams; they look over compressed and fuzzy.  Some of the minor 
level headings in the body text look a bit jagged/low resolution too.  Keep up the good work.  

Charles Page, Business Development Director, Invensys Rail Group 

As most of you will have noticed, and despite our best efforts to test things pre-production, we have had a few gremlins with the print 
quality in the new format.  My apologies to those of you who have had difficulty with some of the diagrams and text.     

I hope you continue to enjoy the excellent articles and feedback.  Don’t hesitate to write to us. 
Stuart Angill, Production Manager 

Curiosity Corner Issue 146 

I was interested by the rural scene 
depicted in the photo provided by Linda 
Mogford.  On the basis of the loco 
number 41308 stated, it would need to 
have been taken sometime before 
February 1965 when this loco was 
withdrawn from its final shed of Ashford.  
Prior to that it was allocated to Exmouth 
Junction, for a period from February 1960.  
If the working shown was on the Western 
Region, then the 'last steam train to run' 
was around mid-1966.  Indeed, scheduled 
steam services ran up to the end of the 
summer 1965 timetable and until 7th 
March 1966 on the Somerset & Dorset, 
which came under Western Region 
jurisdiction.  Templecombe shed had a 
number of Ivatt class 2 tanks, so the loco 
number needs to be verified.  The use of 
the white target disc as headcode 
suggests a Southern Region (or S&D) 
connection, so, if on the Western Region, 
the working must have originated in 
Southern territory. 

The railway formation seems to have 
been constructed originally for double track, 
but with a second road never laid.  The 
distant signal looks to be of Western origin. 

The coach is either one of the six 
Hawksworth 52ft inspection saloons of Lot 
1701 built to diagram Q13 in 1948 (80969 
is currently restored and in service on the 
Severn Valley Railway) or one of the sister 
batch which included 80972 (in service as 
'The Shrewsbury Saloon' on SVR).  The 
swing-out steps are clearly visible 
(retracted) at the mid-point of the coach.  
These modern inspection saloons found 
use all over the BR network -indeed 80969 
was last based at Cowlairs! 

I'm sorry that I am unable to any 
positive light on the working in the photo, 
but hopefully other members may have 
better knowledge. 

Alan Baines 

Double Cut or Half Cut? 

I was delighted to see John Alexander's 
technical paper "Double cut or half 
cut?" (July/August 2009 pages 15-17) 
because IRSE NEWS seems a good forum 
to air technical ideas.  I have one 
comment: on page 17 he said that the 
worst case outcome of failing to detect 
that points are in the wrong position is 
derailment; surely it is a collision between 
trains? 

David Billin 
 

The article "Double Cut or Half Cut?" by 
John Alexander in the July/August issue of 
the IRSE NEWS brought back memories of 
my time with British Rail.  

As a young Signal Engineer on 
Southern Region I was tasked with 
producing departmental instructions, my 
opinion then (and it has not changed) was 
that an instruction is more likely to be 
applied and applied correctly if the 
reasoning behind the instruction are 
included. 

The first draft instructions I produced 
using this philosophy, were rejected by 
the Chief Signal Engineer with the 
comment “my staff do as they are told, I 
do not tell them and they do not need to 
know why”.  

This attitude was not confined to 
within BR as in my first discussion with the 
Her Majesty’s Railway Inspectorate (HMRI) 
a request for feedback regarding the 
implementation of new Safety at Work 
Regulations was met with the comment 
“Mr Wyeth, you interpret the regulations 
as you see fit, if I disagree I will prosecute”. 

I am pleased to say that the industry 
and the HMRI did change.  

The former attitude is one of the reasons 
why we have lost, or find it difficult to find 
the reasons behind many standards. 

Malcolm Wyeth 

An Apology 

The IRSE NEWS wishes to apologies to 
the Directors of TICS Ltd for the factually 
inaccurate information contained in the 
article written by Robin Nelson within the 
June issue.  TICS Ltd contracted and 
successfully delivered signalling testing 
works at Wrawby in December 2007.  The 
company was never in contract for work at 
Shields Junction and did not in any way 
contribute to the difficulties highlighted in 
the article. 

Ian James Allison 
Editor, IRSE NEWS 
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 Concerned  

We are all told that IRSE licensing is a: 
“A Competence certification scheme which seeks to provide assurance about the 

competence of individuals to carry out technical safety-critical or safety-related work on 
signalling and railway telecommunications equipment and systems.  It provides a cross 
industry accepted benchmark of competence for personnel carrying out a range of 
activities from maintenance through design, installation, testing, project engineering 
and senior technical management”. 

Why do we all bother with this?  The cost of becoming an assessing agency, licensing 
staff, training assessors, providing time to update logbooks and fulfilling all the IRSE 
audit requirements costs £10 000’s every year for my company which is directly on the 
overhead and so raises our charge out rates for jobs. 

An advocate for licensing may say that the ability to demonstrate competence of 
staff would be a boon to winning work and it would be worth the investment. 

This would be true if the people awarding the work actually took notice of the 
licences that company’s individuals have achieved, rather than award contracts to 
companies who have lower cost rates because they do not have the overhead of 
becoming an assessing agency or even bother licensing staff as they believe that they 
“demonstrate competence through experience”.  Despite this approach being in direct 
contravention of the clients own standards (11060). 

Should the IRSE not be advertising to the industry in general and Network Rail in 
particular that the IRSE competence regime and Network Rail’s own standards ask for 
this demonstration of competence and then seek ways to be able to audit this?  Should 
the IRSE not be trumpeting from the highest points that companies awarding work that 
will be undertaken by unlicensed individuals could lead to H&S and CDM regulation 
infringements?  Should the IRSE not be doing this as a payback to the companies who 
have invested in their people and taken on what may seem to be an “unnecessary” 
expense? 

If cost is king nowadays when contracts are awarded by Network Rail then the IRSE 
licensing will fall by the wayside as companies seek to reduce their overheads by 
removing the costs to attain a bit of paper that no one takes notice of. 

A Concerned Member of the Institution 

New Level Crossing for Frinton 

The importance of the Frinton Gates to 
the local inhabitants was much greater 
than suggested in the July/August IRSE 
NEWS article.  Status has always 
depended on living "Inside the 
Gates" (superior) or "Outside the 
Gates" (inferior).  The gates appear on the 
town coat of arms.  If an offer had been 
made to convert the gates to remote 
power operation and keep them, the 
proud and prosperous Frintonians would 
not have hesitated to finance the 
operation.  They are now much distressed. 

 J.R.Batts 

Trailing through Motorised Points 

The problems recently raised by letter and a discussion paper in the Newsletter have to some extent been resolved in the industrial 
railway scene by the installations used at the Scunthorpe and Teesside steelworks.  In 1990 at Scunthorpe, a turnout actuation system 
was introduced as part of a scheme to adopt single-manning and radio control of locomotives, when the need for the manual 
operation of hand-points was eliminated from all of the principal routes. 

Point actuation here is based on a drive rod system which uses a ‘fish-tail' lock to hold the closed blade in position.  The 
mechanism incorporates an escapement which allows the open blade to remain free until the point is actuated, when it becomes 
locked with the drive rod as it moves further across.  The initial freedom of the 'loose' blade is used to detect the approach of a 
converging movement when the points are set for the other route.  As the first axle starts to force the blade over, this is sensed 
electrically, and the signal starts up the point drive (an electro-hydraulic actuation).  Obviously the potential for avoiding damage 
depends on the speed of the approaching train, but in the steelworks, this is mostly below 10 mph. 

No doubt questions on how these principles could apply to main line practice would raise many eyebrows.  Established lock 
mechanisms would no doubt have to be retained.  Could a related track circuit, axle-counter, or treadle detect the approach of a 
fouling movement?  Do most run-throughs occur at quite low speed?  And such detection would need to be over-ridden if the points 
in question formed part of a signalled route.  The debate will be quite wide-ranging; maybe these notes make a start. 

In recent times, the original point actuators have been improved, such that a 'black box' recorder detects and stores information 
on any malfunctions.  The position-light signals (installed for the facing direction only) are now of a LED pattern to improve life and 
reliability; they comprise three lights to show two vertically when the route is straight ahead, or two horizontally for a left or right hand 
movement.  If only the 'corner' light shows, the points are faulty.  Additionally, the point actuator control box is fitted with a red/green 
indicator light on the top; green shows the system is operable, whilst red indicates there is a fault.  When the red shows, movements 
in both the trailing and facing directions are prohibited. 

John J. Foreman 
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Facing Point Locks 

In his interesting letter in Issue 147, 
M.E.Tunley raises the question of how we 
in the UK acquired the requirement for 
facing point locks.  Many authors attribute 
this to the accident at Wigan on the Lon-
don & North Western Railway on August 
2, 1873, when a northbound passenger 
train split in two, part continuing on the 
main line and another part on the loop 
line, with much accompanying injury and 
destruction.  However, the influence of 
this accident is much less direct than Mr 
Tunley suggests, and the accident report 
did not make the list of recommendations 
mentioned. 

The accident was investigated for the 
Board of Trade by Capt. Tyler, acting with 
W.W. Ravenhall as legal assessor.  Tyler 
had difficulty in establishing a clear pri-
mary cause for the derailment, and it is 
worth noting first what he ruled out: the 
signalman did not move the facing points 
between the main and loop lines, and the 
absence of corresponding marks on the 
switch blades showed that the train’s 
wheels had not forced the switches open.  
Although he did not name it as a main 
cause, Tyler was very critical of the trailing 
point geometry immediately in the rear of 
the facing points for the loop line, where, 
as was common practice at the time, the 
stock rail was joggled to form a recess in 
which the switch blades could sit when 
adjacent to that stock rail.  This would 
have given the wheels of the train a jolt to 
the west as they approached the switches 
of the loop facing points.  The train itself 
was quite heterogeneous, with some dif-
ference in buffer heights, which possibly 
contributed to the accident.  Tyler criti-
cises the speed of the train (about 40 mph 
– 65 km/h) and the contradiction between 
a rule encouraging drivers to be cautious 
at junctions and the requirement for 
speed caused by the competition be-
tween the East and West Coast routes. 

The accident report did not recom-
mend facing point locks.  Tyler did, how-
ever, note that what later became known 
as locking bars, preventing the moving of 
the points while there is a train running 
over them, appeared to give greater 
safety, but only if the permanent way and 
the speeds of the trains were fit for pur-
pose.  The mention here was of the bars 

which were prevented from lifting if a train 
were above them, not of lock bolts: at the 
time the two were not closely associated. 

Despite the absence of any recom-
mendation of specific devices in Tyler’s 
report, the Board of Trade changed its 
Requirements for new railways in February 
1874.  From March 1874 the sentence 
“The facing points should be provided 
with apparatus which will ensure the 
points being in their proper positions be-
fore the signals are lowered, and which 
will prevent the signalman from shifting 
the points while a train is passing over 
them.” was included.  It is not clear that 
“apparatus which will ensure the points 
being in their proper positions” necessar-
ily meant bolts rather than detection.  
However, later issues of the Requirements 
make it clear they wanted bolts, bars and 
detection; the 1898 Requirements specify 
that:  “Facing points are to be avoided as 
far as possible … In order to ensure that 
the points are in their proper position 
before the signals are lowered, and to 
prevent a signalman from shifting them 
while a train is passing over them, all fac-
ing points must be fitted with facing-point 
locks and locking bars, and with means for 
detecting any failure in the connexions 
between the signal cabin and the points.
… “.  By this stage the demand was ex-
plicit that facing points have two ordinary 
stretchers with a third for the lock bolt, 
leaving no room for alternative designs 
(although exceptions must have been 
made for wide-to-gauge trap points). 

Notice that the Board of Trade quite 
deliberately specified what it wanted to 
protect without enforcing much detail 
about how that was to be achieved.  This 
fits with the Board’s wish to leave the re-
sponsibility, as well as the freedom to 
innovate, with the railways, and was put 
most succinctly by Col. Yolland’s view 
twenty years earlier that it was not his 
place to propose but to approve. 

The 1921 revision of the Requirements 
was notable in that the Board of Trade 
consulted with the companies first 
through the Railway Clearing House (and 
in that the Requirements had become 
much longer!).  This version also required 
FPLs on trailing points regularly traversed 
in the facing direction by passenger 

movements and required facing points on 
freight lines used exclusively for running 
movements to be equipped in the same 
way as those on passenger lines.  In prac-
tice FPLs on some trailing points were 
often, but not universally, provided at 
many locations where passenger vehicles 
were shunted from one train to another, 
although such movements were generally 
at low speed. 

So how influential was the Wigan acci-
dent, given that Tyler was in no doubt that 
the points there had been in the correct 
position and had not been shifted by the 
signalman?  Two people directly involved, 
George Findlay, the LNWR’s General 
Manager, and G.P. Neele, its Operating 
Superintendent, both cite the accident as 
causing the introduction of FPLs.  Perhaps 
more influential was a court case arising 
from the accident in which the trustees of 
the children of one of those killed success-
fully sued the LNWR for damages, citing 
the railway’s lack of provision of such de-
vices as point locks and bars. 

This leaves us in the odd position of 
having a rigid specification of the means 
of holding facing points, with the disad-
vantages Mr Tunley mentions, when there 
never was significant evidence that it re-
duced accidents.  On the other hand, de-
railments at facing points have been all 
but eliminated for more than a century, 
during which the speed of trains has risen 
to several times that of the one at Wigan.  
The combination of detection and route 
holding devices preceded this reduction in 
derailments, so they cannot, collectively, 
be dismissed as ineffective.  The improve-
ments in the understanding of train dy-
namics and the design of points may in-
deed mean that FPLs are now redundant, 
but this would be difficult to prove with-
out carrying out experiments that are ethi-
cally unthinkable.  There is, however, 
surely evidence from continental Europe 
of the level of safety attainable using ar-
rangements of securing facing points 
other than those standard in the UK, some 
of which reduce the difficulties when the 
points are run through. 

David Stirling 
Associate 
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Major Peter Olver, OBE 
The funeral of the former Inspecting Officer of Railways Major 
Peter Olver was on 5 August. 

In the traditional way, he joined the Railway Inspectorate after 
service in the Royal Engineers and continued to be referred to by 
his military rank.  As heritage railways mushroomed across Britain 
he began increasingly to specialize in monitoring and managing 
safety in this sector.  Following his retirement from H.M.R.I., 
Peter Olver was made a Vice-President of the Talyllyn Railway in 
1993.  His approach was always firm, but reasonable.  When he 
had inspected the Nant Gwernol Extension barely a week before 
it’s carefully planned and widely publicised formal opening by 
Wynford Vaughan Thomas on 22 May 1976 its state left much to 
be desired.  He said that he could not pass the line as it was but 
allowed trains for the opening weekend on the basis that it 
closed for the following week to put right the various defects. 

Although previous inspectors had seen no need for the 
Talyllyn to adopt continuous brakes, when he approached 
retirement he suggested that his likely successors, with a 
background in Health and Safety rather than military railways, 
might insist on their fitting in an unrealistic timescale, and hence 
that they should agree with him a programme to equip their 
trains over a reasonable period.  He was also heavily involved 
with BR's level crossing modernisation lifting barrier programme 
and worked closely with Tom Craig. 

Major Olver joined the IRSE as a Fellow in January 1971 and 
subsequently resigned in July 2001. 

Bertram Charles DiMarco   1914-2009 
On leaving school, Bertram signed-up for a five year 
apprenticeship with Westinghouse Brake and Signal Company, 
following which he was employed in the company's Signal 
Contracts Engineering office at Kings Cross.  With the threat of 
war looming, in 1937 Bertram joined the Territorial Army.  When 
war was declared in 1939 he joined the Royal Engineers and took 
part in the D-day landings.  After the war he retired from the 
Army with the rank of Captain. 

Post war he resumed his signalling career with Westinghouse 
in the Contracts Office.  In the early nineteen fifties he was 
appointed Resident Engineer for the company's Cowlairs 
(Glasgow) route relay interlocking colour light signalling project 
for British Railways Scottish region.  This was one of the first 
schemes to use the new (large) plug-in relays. 

After Cowlairs he was Resident Engineer for BR's Southern 
Region's West London scheme at Barnes.  Later he was appointed 
Resident Engineer for BR's Midland Region major London St 
Pancras resignalling scheme - now with 'miniature' plug-in relays. 

Bertram returned again to the Kings Cross Headquarters to 
take over management of the Sales Office, leading to his 
promotion to the post of Commercial Director. 

Westinghouse closed the Kings Cross 0ffice in 1972, 
relocating most of its activities to its Chippenham, Wiltshire 
factory complex.  Bertram, together with many of his London 
colleagues made the move. As Commercial Director, he travelled 
extensively overseas, notably to Chile and Hong Kong.  In Hong 
Kong he successfully negotiated the contract for the first stage of 
the Hong Kong Mass Transit Railway Corporation's fully 
automated commuter railway system, paving the way for further 
Westinghouse successes in Hong Kong and throughout the Far East. 

Bertram retired from Westinghouse in 1970.  During his long 
career he had witnessed the development of railway signalling 
from mechanical levers to computer interlockings, automatic train 
control and protection, ever larger control areas and advanced 
telecommunications systems. 

Bertram married Joyce in 1940.  They had a son Michael and 
daughter Margaret.  Joyce died in 1980.  In 1987 Bertram married 
Jane who survives him.  His daughter Margaret died in 1991. 

With the move of Westinghouse to Chippenham, Bertram 
made his home in the village of Batheaston, where he and Jane 
became active supporters of the local community and parish church. 

Jane and Bertram travelled widely in Europe, indulging their 
interests in art and architecture.  Four granddaughters and two 
great granddaughters helped to ease Bertram into the 21st 
century and played a significant part in his mellowing. 

Bertram was a man of impeccable integrity, earning the 
respect and loyalty of all who knew him.  He held strong views 
and enjoyed vigorous debate.  He was sound in judgement and 
straightforward in his dealings with others - always a gentleman. 

Tim Howard 

Allison joins Colas 

Ian Allison has recently joined Colas Rail Ltd as the General 
Manager, Signalling & Telecommunications (S&T), at their 
Wimbledon Office in London.  Ian has worked within the railway 
industry for over 22 years, having originally started with the Area 
S&T Engineers of British Rail at Leicester in the UK.   

He has worked in many locations around the UK within S&T 
and infrastructure management and has also undertaken some 
work overseas.  Ian was previously working for Track Safe 
Telecom Ltd in South Wales as their Infrastructure Projects 
Director.  He is a Council Member of the Institution of Railway 
Signal Engineers and is the editor of their in-house magazine, 
IRSE NEWS. 

Ian said "I am looking forward to the challenges faced by the 
signalling and telecommunications team within the Colas Rail 
Projects Division, in order to find safe and cost effective solutions 
for our current and future clients”. 

Greenwood to drive rail business growth 

Safety management engineering company Praxis has appointed 
a new business manager for its rail division.  Ken Greenwood has 
over 20 years experience in the transport industry and will help 
develop Praxis' existing rail business. 

Praxis provides safety management engineering to the rail 
industry, including software, training, certification and consultancy.  
It operates in both the UK and Netherlands across the whole rail 
sector, but is particularly strong in the signalling market.  

ON THE MOVE …. 

Geoff Whitehouse 
Geoff Whitehouse died suddenly at the age of 82 on 18 August 
2009.  He was for many years the Senior Resident Engineer for 
SGE and then GEC-GS.  Notable schemes on which he was 
involved included the Toronto Transit subway, Rugby, Saltley and 
much of the company work in Scotland.  Geoff was competent, 
calm and always a gentleman. 

Jim Waller 



The SSR upgrade, it’s an automatic choice.
tfl.gov.uk/jobs
London’s Tube network is being transformed. One of the most 
exciting and challenging aspects will be the introduction of 
Automatic Train Control technology. It’s set to be one of the 
largest and most complex programmes of signalling works 
we’ve undertaken. 

LEAD ENGINEER
c£62k  
In this strategic role, you’ll provide technical leadership across 
all phases of a particular project’s lifecycle, from the assessment 
and development of project scope through to commissioning 
and handover. A Chartered Engineer, with significant senior level 
experience on major rail projects, you’ll have what it takes to 
manage a team of around ten signalling engineers and influence 
a £30-£50m capital budget. TfL8993.

SIGNALLING ENGINEER 
c£60k  
You’ll take the lead on scope and quality for assigned work packages, 
working with project management, project engineering and contracted 

design teams as the client engineer for the project. Chartered Engineer 
status is essential, preferably you will also have written and published 
signalling designs – both overground and underground. TfL8994.

SIGNALLING INTERFACE ENGINEER
c£35k  
Here is a rare and exciting development role that will give you 
the opportunity to train as a signalling/ATC specialist and gain 
the skills needed to be successful in a project environment. 
A background in signalling isn’t required, although we do ask 
that you have some railway engineering experience. TfL8995.

Whichever role you join us in we can promise huge scope for career 
development, plus a benefits package that ranks with the very best. 

To apply please visit tfl.gov.uk/jobs quoting the relevant reference 
number. 

Closing date: 26th September 2009.

We want to be as diverse as the city we represent and welcome 
applications from everyone regardless of age, gender, ethnicity, 
sexual orientation, faith or disability.

Transport for London

Moving people  
on every continent
40 million passengers a year - and that’s just one of our projects

www.ansaldo-sts.com

Ansaldo STS is a market leader in rail transportation. We provide 
value-for-money, efficient, reliable, safe and sustainable  
transportation solutions to move people and resources to their 
destinations.

Our activities in the Pacific Region, South East Asia, and Central 
and Southern Africa are supported by a committed, specialised 
workforce of more than 1,300 employees in offices in Australia, 
India, Malaysia, Hong Kong, Botswana and South Africa.

We are seeking suitably qualified Signal Engineers, Senior Signal 
Engineers, Signal - Project Engineers, Principal Signal Engineers 
and Design Managers to join our team in Brisbane, Melbourne, 
Newcastle and Sydney.

If you have experience across the rail design and project  
environment submit your interest today at http://jobs.ansaldo-sts.
com.au./ansaldo.html

Signalling Design Opportunities 


