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NEWS VIEW 215

I would like to welcome Andrew Emmerson to the editorial team, who has now 
taken over from Tony Rowbotham as Deputy Editor.  Whilst the Institution and I have 
known Andrew for a period of time, details regarding his background can be found 
within this publication.  I do hope that Tony will continue to assist the editorial team, 
but at a more relaxing pace than his previous experiences.  Please also direct your 
communications to Andrew and not Tony for the foreseeable future!  Details are 
provided to the left of this page.
I am pleased to report that there will be some changes taking place with the editorial 

team going forward.  I shall expand on this within the next edition of this magazine.  
Rest assured that the changes will enhance both this publication and the Institution 
itself!
If you have tried to contact me recently, please do not be alarmed if I have not 

responded back to you in a prompt manner.  Whilst I work full time within the UK 
signalling and telecommunications industry, I have had some non-IRSE issues to deal 
with.  If I have not responded to your communication, please feel free to resend it or 
ring me direct to discuss your item.
Our stocks of articles are running low once again and we appeal to the membership 

and worldwide industry to support this publication in the near future.  As always, the 
editorial team look forward to receiving your feedback and comments, as well as your 
articles.  
Please remember that language is no barrier to our team. We can usually translate 

most languages.  There is just one thing though.  When you send an article for 
potential publication, please do not embed your pictures within it.  Please send all 
your photographs as individual JPEG, TIFF or RAW files separate to your article. 
These files will typically be larger than 2MB in size if they are to be at a high enough 
resolution for print. Please can you also provide figures and diagrams in their ‘native’ 
format, usually Powerpoint, Visio or Adobe Illustrator. The document itself should  be 
in a Word file format.  Please also remember captions for your pictures.  The editorial 
team does not know every IRSE member individually at the moment! Look out for the 
article on our production process in this issue to see why we ask for the information in 
that format.
Thank you for your understanding and continued support.

The Editor

Banedanmark Resignalling with ETCS, Morten Søndergaard 2
Internation Convention 2015, Yvette Griggs and Cassandra Gash 7
The Convention: An Insider’s View, Tony Howker 14
Train Detection for the 21st Century, David Weedon 19
International Technical Committe Article: Understanding SIL, 
Rod Muttram and Clive Kessell

22

Industry News 25
Feedback 27
IRSE Matters 21

IRSE Merit Award 28

Swiss Section 28

Younger Members Section 31

Creating IRSE NEWS 32

Introducing the New Deputy Editor Back Cover

New Deputy Editor

Front Cover: The Siemens E40 AG-V1 No.3840 is an electric 
locomotive built by Siemens Mobility for use in Queensland, 
Australia and is seen here in Callemondah yard, near  
Rockhampton during the IRSE International Convention Visit on 
Thursday 4 June.  Photo: Ian James Allison.

IN THIS ISSUE        Page

IRSE NEWSISSUE 215 OCTOBER 2015

01332 343 585
enquiries@signet-solutions.com

www.signet-solutions.com

Signet Solutions Ltd....

Small, but global...
Philadelphia · Toronto · Brisbane · Perth · Beijing · Hong Kong · Paris · Genoa · Hyderabad · Lucknow · Bangalore · Kolkata 
· Thurles · Dublin · Waterford · Roscrea · Limerick · Kuala Lumpur · St. Petersburg · Sochi · Riyadh · Singapore · Madrid · 

Zaragoza · Throughout the UK

Why choose us?
We deliver our key expertise to work with you, for you. We work to develop the resources you need for your business. We don’t 
provide ‘just training’, we provide tailored training and development that rail engineers all over the world need now! Our standard 
courses are well suited to standard needs whether it’s moving up a grade or meeting a new piece of equipment. If your needs 
aren’t standard, they won’t be met by a standard solution! 

We aim to provide consistency of output by practitioners who understand the industry. We strive to achieve excellent client 
relationships and exceed the expectation of the industry all over the world.



IRSE NEWS |  ISSUE 215  |  OCTOBER 20152

OCTOBER TECHNICAL PAPER

Banedanmark Resignalling with ETCS
By Morten Søndergaard
Programme Director, Banedanmark

Paper read in London on 6 October 2015

INTRODUCTION
Replacement of all signalling on the entire Banedanmark1 
national railway network with the European Rail Traffic 
Management System (ERTMS) by the end of 2021, and of all 
signalling on the Copenhagen S-Bane urban network with 
Communications-Based Train Control (CBTC) by 2018:  that 
is the objective of the Danish Signalling Programme decided 
by the Danish parliament in 2009. The decision to fund a total 
replacement programme was made by a broad political majority. 
It was an historic decision. Total renewal of all signalling on a 
national rail network in a single programme has never been 
attempted on this scale before in Europe. Denmark will be 
the first country to carry out a countrywide implementation of 
ERTMS Level 2, the newest European common signalling 
standard.

The programme represents a major change in technology, 
intended to maximise the possibilities and benefits of resignalling 
the Danish railway network. It is unique in its approach of 
focusing on economies of scale and creating a competitive 
market situation to ensure optimum price and quality. Securing 
competition, economy of scale and industrial roll out may be a 
normal market situation in many other sectors but is unusual in 
the signalling business.

BACKGROUND — WHY DENMARK HAS CHOSEN 
TO UNDERTAKE THIS PROJECT
The Danish railway infrastructure consists of 2,493 km of railway 
lines, of which 2,323 km are conventional lines. The reason for 
implementing the Signalling Programme is that equipment has 
now aged to a point where the majority of the present systems 
are past their technical service life. This has led to increasing 
technical difficulties, such as problems with the supply chain 
for spare parts, and extensive system replacements as well as 
a general decline in performance, affecting the quality of train 
services in Denmark almost daily. Half of all delays on the Danish 
network within the responsibility of the infrastructure owner are 
due to signalling failures.

THE BEST AND THE MOST ECONOMICAL 
SOLUTION
The strategy envisages an investment of €2.5 billion. It will 
replace all signalling equipment with a full ERTMS Level 2, 
baseline 3 implementation on the Fjernbane (main network) 
including all onboard and trackside equipment, and a full 
CBTC system on the S-Bane.  The Fjernbane consists of all the 
Banedanmark railway lines countrywide, regardless of the traffic 
density;  the S-Bane is the urban railway for Greater Copenhagen, 
a closed network of 170 km of double track. The project will 
include all interlocking equipment, all point machines and all 
level crossings. It will implement countrywide coverage of traffic 
management systems, and roll out a full GSM-R data system. 
Banedanmark is responsible for overall interface management, 
stakeholder management, project management; final safety 
approvals; integrated design, testing and implementation; 
training of staff and all drivers; and a series of changes to its 
internal organisational processes.

Total replacement means that all existing equipment is to be 
replaced—regardless of age or level of technology. Comparative 
studies of different strategies showed that this is simply the best 
and most economical solution, giving the best performance at 
the lowest investment.

CUSTOMER BENEFITS
Across the network, passengers can expect better punctuality, 
increased line speed with higher capacity on selected lines, and 
shorter journey times on some routes. All main and regional lines 
in Denmark will be equipped with ERTMS Level 2.

Banedanmark expects a reduction in signalling-related delays 
of 80% on main and regional lines and 50% on the Copenhagen 
S-Bane as a result of the Signalling Programme. Countrywide 
there will be a higher and more uniform level of safety. Future 
maintenance will be more economical, and the system will 
provide an unprecedented foundation for better centralised 
traffic control, energy optimisation, and on-time passenger 
information.

ECONOMY OF SCALE AND PROCUREMENT 
STRATEGY
Generally, signalling in the railway industry is expensive 
compared to similar systems in other industries. There are a 
number of historical, structural and organisational reasons for 
this. Banedanmark has set a goal of obtaining more signalling for 
less cost as part of the total replacement strategy. This goal had a 
vital influence on the development of the procurement strategy.

One of the main strategic factors in the Signalling Programme 
was clear from the beginning: obtaining economy of scale. This 
meant:

• buying components in greater quantities;
• aiming for standardised solutions where possible and 

mature company system standards; 
• rolling out similar equipment and solutions on all lines 

(requiring less interface coordination, less system 
integration and fewer safety approvals);

• creating a standardised approach during implementation, 
taking the learning curve into consideration.

Another important factor in the strategy has been to obtain true 
competition without compromising quality or functionality. This 
has been the main vision behind the decision to divide the total 
replacement programme into five main contracts, as follows:

• Two contracts on main and regional lines (East and West). 
Thales / Balfour Beatty Rail won the contract for the lines 
in West Denmark, while Alstom won the eastern part of the 
network. These contracts were signed in January 2012;

• One contract for onboard equipment for main-line and 
regional rolling stock. Alstom won the contract which was 
signed in March 2012;

• One contract on the S-Bane for CBTC including all rolling 
stock was signed with Siemens in August 2010;

• One contract concerning the complete country wide roll-
out of GSM-R voice and data including fitting all trains with 
GSM-R radios.

1. Banedanmark, also known as Rail Net Denmark,  is the state-owned 
enterprise responsible for maintenance and traffic control of most of the 
Danish railway network.
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These five contracts are performance type contracts, where the 

suppliers deliver their company specific technical solutions to 
a functional requirements specification, together with technical 
operation and maintenance for 25 years governed by a set of 
Key Performance Indicators. Performance type contracts are 
considered a means of securing the best life cycle cost, by 
efficient delivery of the new system as well as a cheaper and 
more efficient maintenance regime.

Finally a key factor has been a strong focus on dialogue based 
tendering and equal treatment of all bidders. The contracts 
are based on strong supplier involvement with detailed and 
structured dialogues before, during and after the tendering. 
The aim was to adapt Banedanmark requirements to what the 
industry could offer, to pursue and eliminate solutions and 
methods which were cost drivers and to discuss the division and 
cost of risks.

In principle the roll-out will be implemented first on the main 
lines, then on regional lines and finally on low density lines (see 
Figure 1).

ROLL-OUT PLANS
The general plan is to offer one entire contract for resignalling 
of a major area of the country, but starting with an Early 
Deployment Line where the supplier demonstrates a system in 
operation. The approval of this is a condition for that supplier to 
deploy on the remaining sections.

The overall roll-out strategy is to implement Early Deployment 
Lines for extensive tests and approval. When the systems have 
shown acceptable operational and safety results this will then be 
followed by a swift roll-out over the rest of the national network.

The Early Deployment scheme includes the first lines to be 
fitted and tested, to build up experience for both the suppliers 
and Banedanmark, to mature ERTMS baseline 3 and to prove the 
commercial operation of the new signalling systems. These lines 
will be fitted with the new systems in parallel with the old, and 
extensively tested before entering supervised full operation.

After reliability growth and type approval on the Early 
Deployment Lines, the installation process can move on. A long 
design and test period has been chosen for all of the signalling 
infrastructure contracts, because the following roll-out is relatively 
aggressive and does not make any allowance for delays due to 
teething issues.

THE PROJECTS
The countrywide signalling replacement is organised as one 
programme within Banedanmark with direct reference to top 
management, because it has a substantial impact on many 
of Banedanmark’s existing activities. Within the programme 
organisation it is structured in practice into a number of 
projects, tendering out a number of delivery contracts. These 
are integrated by Banedanmark at programme level (with the 
exception of the development of operational rules, which will be 
done as an in-house project by Banedanmark). 

The programme consists of the following ten projects:

• Fjernbane network, split into two projects: East and West;
• Fjernbane Onboard Equipment project (ERTMS and STM);
• S-Bane including Onboard;
• GSM-R radio and data system;
• Civil Works (Traffic Control Centres and Technical Object 

Buildings);
• SPOR20 (that is, development of new operational rules, see 

below);

• Extension of the transmission network and other minor 
deliveries;

• Training of all train drivers and control staff of the operators;
• Enterprise Service Bus (the software which handles in the 

interfaces between the train management system and other 
railway systems).

THE FJERNBANE
Basically the Fjernbane, Banedanmark’s entire rail infrastructure 
except for the Copenhagen S-Bane, is split into the East Project 
and the West Project, covering approximately 1,200 km and 
800 km respectively. The scope includes replacement of all 
infrastructure signalling equipment, including train detection, 
point machines, lineside signals, interlockings, train control, and 
traffic management.

The Fjernbane project is also responsible for all adaptations 
to existing Banedanmark systems caused by the new Fjernbane 
signalling system. The contract includes maintenance services for 
25 years.

ONBOARD
The Onboard project is responsible for the implementation of 
the Onboard part of the signalling system on the Fjernbane.  
In March 2012 Alstom won the contract to deliver onboard 
equipment to approximately 26 railway operators in Denmark, 
and to install its Atlas ERTMS onboard equipment on up to 
789 trains. This new ERTMS onboard train control equipment will 
be fitted on all vehicles operating on the Fjernbane—passenger 
train sets, locomotives and relevant contractor and maintenance 
vehicles. The onboard equipment is fully funded for existing 
Danish passenger rolling stock operating on public contracts.

The project is responsible for ensuring that the new train 
control system fulfils the requirements of the ERTMS standard 
for European Train Control System (ETCS) onboard equipment. 
This means achieving an ERTMS conformity declaration. The 
onboard project coordinates the contact with all train operating 
companies and contractors who will implement the new system 
on their vehicles.

S-BANE
In August 2011 Banedanmark placed the contract for the new 
signalling system of the S-Bane with Siemens. Siemens is to 
equip 170 km of Copenhagen double track S-Bane for CBTC with 
an automatic radio-based train control system, and fit 135 S-Bane 
trains with the CBTC onboard equipment.

The contract is for the supply and installation of the fully 
automatic Siemens Trainguard train control system, Sicas-type 
electronic interlocking and point machines. The equipment 
also includes a new operations control centre, and a Wi-Fi 
radio transmission network along the network as the primary 
communication channel between train and infrastructure. The 
first of six construction phases equipped with the new signalling 
system is scheduled to go into commercial operation by the end 
of 2015. The contract also includes maintenance services for 
25 years.

The S-Bane is to be equipped initially for Semi-Automated Train 
Operation (STO), enabling the trains to run with dynamically 
optimised headway, also known as ‘floating block’. Train 
operation will thus be automated to a great extent. This will 
shorten the service interval between trains in the inner-city area 
from the present 120 seconds to 90 seconds. The contract also 
includes the possibility of conversion to driverless operation at a 
later date.
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GSM-R VOICE AND DATA INFRASTRUCTURE
Denmark is one of the last European countries to change from a 
national proprietary system to the ERTMS standard GSM-R. 

Implementation is in two phases. Firstly, a voice network and 
implementation of voice GSM-R radios in all trains was finished 
in 2014 (Figure 2). Secondly, an upgrade of the network to cater 
for a countrywide GSM-R network as the communication carrier 
for the ERTMS Level 2 roll out is to be finished by 2017. It has 
furthermore been decided to base the Danish ERTMS Level 
2 roll-out on a GPRS (General Packet Radio Service) solution, 
to overcome radio capacity problems in bigger nodes such as 
stations and very densely trafficked areas. Hence Banedanmark 
is driving this development with other ERTMS users in Europe, to 
ensure this eventually becomes a part of the ERTMS standard.

SPOR20
SPOR20 stands for Signalling Programme Operational Rules 
2020. It develops a complete new set of operational rules 
suited to the new signalling technology, which will replace all 
existing operational rules on Banedanmark’s network. The new 
technology brings new possibilities that will result in a number of 
improvements compared to the existing set of rules.

• The new rule set will have only about 60% of the number of 
specific rules as the existing one, which means simpler and 
safer rules and reduced training times;

• Shunting moves will no longer be a separate set of 
signalling principles, but will be included as normal train 
movements, which saves investment in separate shunting 
signalling.

TRAFFIC CONTROL CENTRES (TCC)
The Signalling Programme includes new buildings needed for 
the new Traffic Management Systems on both the Fjernbane 
and the S-Bane, since the programme implies a centralisation 
of traffic management. This means that a total of fourteen local 
control centres and signal boxes  will be reduced to two control 
centre buildings with three control rooms in total, one covering 
the Western part of Denmark and one covering the Eastern part, 
(Figure 3) together with a separate S-Bane control room.

The central control room buildings will have a great influence on 
the working environment of many of Banedanmark’s employees. 
First of all they will be buildings of modern and intelligent design 
and will house not only the control rooms but also the workplaces 
for relevant support functions, training facilities, a number 

of auxiliary facilities such as meeting rooms and a number 
of technical equipment rooms. Ensuring high architectural 
standards, a high level of security and future-orientated levels 
of sustainability for the new TCC buildings are among the main 
targets of the Civil Works project.

JOINT TEST LAB
The Joint Test Lab is a testing laboratory where suppliers must 
test their systems against each other and against existing systems 
to ensure that the systems communicate satisfactorily. The vast 
majority of interaction problems are thus expected to be found 
and corrected before installation on the Early Deployment lines.

ORGANISATIONAL IMPLEMENTATION
Complete renewal of the signalling systems will bring major 
changes to a number of the organisational units in Banedanmark. 
These will vary in form and impact, but will include changes in 
technical skills, competences, working processes, cooperation, 
and organisational structures, as well as changes in physical 
environment and location.

Realisation of the expected benefits from renewal of the 
signalling system depends heavily on successful achievement 
and anchoring of the changes in the organisational units in 
Banedanmark. Accordingly, the Organisational Implementation 
is realised through a number of distinct projects and activities, 
as well as general coordination and involvement of employees, 
facilitated by a dedicated team within the Signalling Programme. 
The team has been established with the objective of ensuring a 
smooth transition of the organisation in order to bring the new 
signalling system into operation beneficially.

The planning, development and roll out of the signalling system 
is mainly a technical and implementation-related challenge. 
The Organisational Implementation on the other hand is 
characterised by other disciplines within the fields of changes to 
existing staff knowledge, work processes, data structures, and 
habits etc., requiring enhanced leadership, communication and 
organisational development.

LESSONS LEARNED
The combined strategy of obtaining economy of scale, true 
competition and a negotiated tender procedure has led to a 
20% cost reduction in the total cost of the project. The Signalling 
Programme has obtained some of the most attractive prices on 
the market.

Figure 3 - The building housing TCC East.

Figure 2 - GSM-R is being installed throughout the network.  
Photo: Siemens.
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The system integration task between the projects is one of the 
most challenging activities for the Signalling Programme.

The impact of a full signalling replacement on the basic 
organisation is substantial and needs to be implemented as the 
existing system is in full operation, which makes it a major task for 
the existing organisation.

Finalisation of ERTMS baseline 3 is only progressing slowly, 
making it difficult to implement the system based on a stable 
baseline.

A very structured clarification process in the procurement phase 
(nearly two years) yielded very high outcome and a much better 
understanding of the risks involved.

Pursuing risk split and cost drivers between suppliers and client 
meant cheaper prices. Some risks are better (and more cheaply) 
managed by the client. 

A broad foundation in Parliament and full funding by 
Government ensuring the project’s future are important factors 
for keen competition.

Total replacement of the signalling system is a major change for 
Infrastructure Managers and the business in general.

The signalling industry is technically skilled, but it is somewhat 
immature in total replacement concepts in a ‘brownfield’ 
situation.

COLLABORATION TO ACHIEVE THE GREATER 
WIN
From the start of the programme, Banedanmark management 
has placed a key emphasis on a collaborative and risk 
sharing approach. The fundamental belief is that, due to the 
programme’s complexity, success can only be achieved if a 
collaborative approach is adopted alongside the more classic 
project and commercial management governance.

During the requirements specification and procurement period 
this philosophy was exercised through intensive consultation with 
suppliers and stakeholders, and with a focus on minimising risk 
and cost for both client and suppliers.

After the contract signing, a joint supplier and client 
collaboration process has been exercised with workshops at 
executive, programme and project management levels, as well as 
joint workshops with all project participants.

A formal but not legal collaboration agreement has been signed 
between the client and the major suppliers. The collaboration 
agreement defines the framework for the collaboration and 
covers subjects such as common objectives, common values, 
decision-making styles, conflict resolution, and an on-going 
assessment of the collaboration.

STATUS AS AT AUGUST 2015
As of August 2015, the Signalling Programme has reached 
a mature state with all the vital contracts signed and the ten 
underlying projects within the Signalling Programme progressing. 
Status so far is as follows:

• Combined testing of the trackside and the onboard units 
is being done in the Signalling Programme’s Joint Test 
Lab, which fulfils the requirements of the Danish National 
Standards Authority;

• The Onboard project will initiate pilot installations (first of 
class) in 2015;

• The two Traffic Control Centres, in Copenhagen and 
Fredericia, will be completed during summer 2015;

• Training Pilots, to test the training setup for drivers and 
signallers, have both been conducted. NSA acceptance of 
Training Specifications for safety-critical staff rules has been 
achieved, and the next step (Autumn 2015) is final approval 
of the training for safety-critical rules.

The S-Bane project sees Communications-Based Train Control provided throughout the suburban network. Photo: Siemens.
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With contributions from Hewlett-Fisher Bursary Winners: Yik Chong, Ron Lam, Antony Ssuuna, Barry O’Donnell, 
Gordon Luk, Qian Zheng and Christopher Oxford.

Photos by Yvette Griggs, Cassandra Gash and Les Brearley. 

DAY 0
The first of our official events was the long awaited burgers 
and lawn bowls event at the Boo.  We had a smorgasbord of 
countries represented – Finland, India, United Kingdom, Hong 
Kong, Malaysia, China, United Arab Emirates, New Zealand, and, 
of course, Australia.

Aside from our international Younger Member guests, who 
were predominantly Hewlett-Fisher Bursary winners, we were 
also joined by former and current IRSE presidents, Claire Porter, 
Colin Porter and Andrew Simmons.  After a warm-up drink at the 
bar, we sat down at a long table adjacent to the bowling green 
and helped ourselves to a delicious lunch of burgers and chips.  
Robbie Bragg and Laura Slee were co-organisers of the event, 
but Robbie, as a more experienced barefoot bowler, took charge 
and gave us all some introductory pointers.  Then it was time 
to bowl!  We broke into our teams and bowled for a little over 
an hour.  Robbie Bragg and Andrew Simmons’ team both had 
talented line-ups but it was Andrew’s team that took the lead.

Robbie and Laura led most of the Younger Members in the 
general direction of the Newstead Brewery, passing through the 
monument to historical industry and overpriced coffee that is the 
Gasworks.

The Newstead Brewery was very obviously a brewery, nestled in 
between light industrial sites, with iconic vats within the drinking/
dining/brewing area.  After some relaxing beverages, the YMs 
partook in a ferry ride around the Kangaroo Point cliffs, using the 
sponsored Translink GoCards, and back into the Central Business 
District for the evening reception.

“The Reception was held in the Brisbane city council 
from 5.30pm onwards.  I visited the museum in the 
same building prior to the reception and updated my 
knowledge on the development history of Brisbane.”

Yik Chong
We were welcomed to Australia, Queensland and specifically 

the convention by Peter McGregor, the IRSE Australasian Section 
Chair; Councillor Juiland Simmonds, Chairman of the Brisbane 
City Council Finance, Economic Development and Administration 
Committee.  

Chairman of the Organising Committee, Les Brearley, also went 
through the finer logistical points of the itinerary, specifically 
highlighting the need for safety boots, which could be obtained 
from Australasian committee member, Paul Huth’s impromptu 
safety boot store.

There was an impressive (and, to some, daunting) number of 
people gathered in the room for the welcome reception.

“I remember desperately scanning the room for a familiar 
face to which the only one was Glenn Miller. I knew Glenn 
would be busy and I was therefore extremely nervous. 
Thoughts such as “What will people ask me?” “Will I 
be forced to network?” and “What sort of questions 
should I be asking?” were across my mind and I felt that 
maybe it was a mistake for me to attend the International 
Convention.

YMS Chair, Cassandra Gash, and Hewlett-Fisher Bursary Winner, 
Boris Gabai, enjoying the bowls with semaphore signal insignia.

IRSE Australasian Section Chair, Peter McGregor, welcomes 
members and guests to Brisbane.

The IRSE International Convention, Australia 2015
Edited by IRSE Australasia Younger Members’ Section Committee:

Yvette Griggs
Chief of Communications

Cassandra Gash
Chair
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“I am thankful for that day, as a lot of the young engineers 
actually introduced themselves to me. I believe I met a 
lot of good engineers that day, but more importantly they 
seemed like good people.”

Ron Lam

DAY 1 
“The first day started off with the technical presentations. 
The president kicked off by emphasizing the importance 
of technology and encouraged members to embrace and 
accept those changes.”

Yik Chong

“The Morning Sessions presented an opportunity to 
understand the individuals within the IRSE and also learn 
from fellow engineering companions about Australian 
signalling and maintenance through the various 
presentations.”

Anthony Ssuuna

The keynote speaker was Neil Scales OBE, Director General 
of the Department of Transport and Main Roads, Queensland.  
Neil has a strong rail background and was able to tell us of his 
experiences with the introduction of the GoCard system in South 
East Queensland, the operation of Merseyside Rail (his former 
charge), and his belief in ETCS Level 2.  He also appealed to us 
as a profession to continue on our path to innovation to enable 
us to achieve more in the public transport sector, which he 
appears to be quite passionate about.

“Next up was a talk on the overview of the railway in 
Queensland where the different types of safe working 
were introduced. The key challenge facing Queensland 
railway is that there are a lot of different kinds of signalling 
technology used in a vast geographical area, while 
handling only a small amount of patronage. This results in 
difficulty to achieve economy of scale”.

Yik Chong

Aurizon’s representative, Yvette Griggs, started with a safety 
share and then provided an overview of Aurizon’s low traffic 
solution, Direct Traffic Control, which uses computer generated 
authority codes, communicated via radio and entered into 
onboard and centralised computers, to authorise train 
movements without requiring traditional lineside signals.

“After the tea break, there was an introduction to ATP 
projects around Australia and New Zealand. The key 
challenges facing implementation of ATP in Queensland 
is the protection of freight in the suburban area and 
protection of passenger services outside suburban area. 
Also, the issue of cluttered equipment on board needs to 
be considered.

“The last couple of talks were an introduction to two 
recent projects, the Moreton Bay link and the Gold Coast 
light rail project. The Moreton Bay Link project is funded 
by three tiers of government, thereby creating the need 
to consult and interface with three different clients. The 
Gold Coast light rail project is a focus project for the 
2018 Commonwealth Games; hence completion on time 
and budget remains the key objective. The government 
needs to make the next decision on the extension of light 
rail, as the Gold Coast light rail received a lot of positive 
feedback.

“In the afternoon, we commenced the first of a few site 
visits of the convention. First up was the Mayne Control 
Centre.”

Yik Chong

The Mayne Control Centre is the location from which 
Queensland Rail’s suburban trains are controlled.  The building 
also houses a number of centralised relay-based and processor-
based interlockings for the Brisbane Suburban Area.

“The part of the visit that a bit of a favourite was when we 
got to see the control centre. The Control Centre had an 
overview screen and control desks. Each signaller had a 
train graph that they update manually with the actual train 
running. The overview screen had a good picture of the 
location of trains and information on on-time running. A 
train was deemed late three minutes and 59 seconds after 
the schedule time.

“The fun part of the trip was to test the driving simulator, 
which gave a good insight into the controls of the driver 
and how the AWS activated when the driver doesn’t 
follow the signalling rules.”

Barry O’Donnell

Delegates enjoy the welcome reception at Brisbane City Hall. One of Queensland Rail’s Desktop Train Simulators.
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“The Bowen Hills station training facility was really 
interesting, as it allowed us the chance to set some routes 
and control the movement of trains, as though we were 
signallers in the control centre. We also had a go with the 
train simulator, which they use to train the train drivers. I 
found this very interesting and thought that it was a great 
way to end the day.”

Christopher Oxford

“After having a go on the driver’s simulator, we were given 
an appreciation on how much the driver needs to work on 
in real situation under pressure. The key take-away is to 
design the onboard system say, for ATP in such a way to 
minimise distraction from drivers, and to ease, facilitate 
and enable drivers to carry out their driving duty without 
difficulties.”

Yik Chong 
We were guided across the tracks to the Control Centre and 

rolling stock depot, to see the passenger maintenance facilities 
for the Brisbane suburban area and selected long distance 
passenger trains.  One of the more fascinating revelations was 
the amount of additional ballast (weight ballast, not rock ballast) 
that is dragged along under the tilt train, to minimise the train 
rocking and to keep the passengers comfortable and happy.

“In the first lot of technical visits we were shown 
maintenance facilities following presentations, enabling us 
to appreciate how our Australian counterparts have learnt 
from and implemented quick train servicing times through 
state-of-the-art facilities, thus reducing the times trains are 
out of service.”

Anthony Ssuuna

Queensland Rail will be getting a brand new extension to their 
Control Centre, which will incorporate maintainers as well as 
controllers in one double-storey room, with a mezzanine viewing 
platform.  This has been planned since the beginning; the 
existing control centre has one wall that is only made of sheet 
metal (instead of brick) because it was always intended that there 
would be an expansion.  It certainly looks amazing in simulation!

In the evening, the Younger Members’ Society hosted an 
informal dinner at The Charming Squire, a James Squire 

craft brewery.  This establishment was selected to showcase 
Australia because James Squire was a convict brewer, who stole 
ingredients to make beer and was sentenced to 150 lashes 
(the name of his signature Pale Ale).  An embodiment of the 
Australian larrikin spirit!  We were really impressed with the 
turnout of young and young-at-heart members.

Day 2
“We started the day by meeting at Roma Street Station 
to catch the bus Springfield station. Springfield station is 
based on a newly completed line.  It had nice big platform 
that was straight with enough width to feel spacious with 
lots of covered area on the platform, making it a great 
all-weather platform.  It also had a decent-sized car park 
plus some integration with bus services and drop off 
zone to the station.  The new line also had provision for a 
station in the future, where additional signals were added 
in where the new station was planned. I liked this forward 
thinking.

“Then, we went to see the rolling stock maintenance 
facility at Wulkuraka where the newly procured New 
Generation rolling stock will be maintained. The modern 
rolling stock facilities demonstrate an attention to detail, 
keeping people safe by working smartly, with the ability 
to separate the overhead and also get under the train 
easily.”

Barry O’Donnell

“The project is an alliance between Bombardier, 
responsible for delivering the new seventy-five EMU 
6-car sets; Laing O’Rourke, responsible for the depot rail 
system and civil works; and Siemens, responsible for the 
signalling component.  The alliance had a tight program 
to achieve in terms of getting the facility into operation.  
One of the key learnings was the 3-D modelling used 
during the design phase to identify all potential clashes 
between the different above and below-ground services.  
A preliminary baseline model was created during the 

A Brisbane Suburban Train is maintained at Queensland Rail’s 
Mayne Rolling Stock Facility.

Delegates inspect on-track equipment at the recently-built 
Springfield Station.
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tender phase, and this model was updated during design 
development.  This model identified a lot of potential 
clashes that would not have been identified until later 
during construction stage, which would have taken a lot 
more cost and time to rectify and resolve.”

Yik Chong

“It essentially allowed you to do a virtual walkthrough 
of the facility before it was built. I appreciated the 
enormous amount of data that was required to be input 
into the model before it could be of use, which would 
undoubtedly increase the requirements definition or 
scoping phase of the project. However, I saw it as a great 
tool that could be used to significantly de-risk large 
projects and also be a great form of education for any new 
staff joining the project.  It’s something I believe should be 
well worth investing for our larger projects.”

Ron Lam

“We had lunch at the famous Ipswich Workshops’ Rail 
Museum, where there were lots of interesting displays and 
exhibits on the development of Queensland railways.

“At night, all delegates and guests were invited to the 
RM Williams’ Outback Spectacular show for dinner. The 
show and dinner were as their name would suggest, 
spectacular.”

Yik Chong

Despite some pretty over the top acting, and cringe-worthy 
gender stereotyping, the show was indeed spectacular.  
Brumbies, cattle dogs, lawn mower races, steak and um, snow!  
We walked away feeling like true blue Aussies!

DAY 3
As on the previous day, we congregated at Roma Street for site 
visits by bus, but this time it was for our chartered tilt train to 
Rockhampton. The train trip took almost the entire day, as we 
travelled over 600 km north.  It was also interesting to note that 
the train’s entire 600km journey was controlled centrally from 
Brisbane.

“We went on the tilt train to Rockhampton. During 
the journey we saw the Moreton Bay rail link project 
construction. The train stopped at Caboolture to activate 
its ATP system. We also waited for a train at Beerburrum 
to clear; as it is single line from this point onwards.”

Yik Chong
We stopped for afternoon tea and sight/site-seeing at 

Bundaberg.  Afternoon tea of lamingtons (a traditional Australian 
treat), sandwiches and other dainties was provided by the 
lovely ladies of the Oakwood Country Women’s Association (the 
Australian equivalent of the Women’s Institute).

Whilst stopped in ‘Bundy’, we had a gander at the siding, ATP 
equipment, relay-based interlocking and level crossing.  The stop 
provided good opportunities for the interstate and international 
guests to stretch their legs while looking at the legacy equipment 
and take the obligatory selfie beside the mechanical ground 
frame lever.

“During the final three hours of travel, we had an in 
depth discussion with the QR engineer regarding the ATP 
installed on the tilt train and the North Coast Line.”

Yik Chong
We arrived in Rockhampton after sunset, checked into our 

hotels and were treated to a massive dinner at Ribs and Rumps, a 
restaurant on the Fitzroy River.

DAY 4
On Thursday, we split into four groups for site visits around 
the Gladstone area, approximately one hour’s drive south of 
Rockhampton.

“We started with a visit to the site at Mt Larcom, where 
we were shown the long block working (an axle counter 
based system which allows interlockings to be temporarily 
bypassed so as not to affect operations when stations are 
booked out of service) and the new and old signalling 
equipment room.  The long block is a good example of 
integration between signalling and radio communications 
to streamline safe working processes.  It relies on 
engineering steps rather than manual paper handling to 
mitigate risks.

The Rolling Stock Maintenance Facility at Wulkuraka. Hiral Patel, Qian Zheng, Louisa Lo and Yvette Griggs at the 
Worshops Rail Museum.
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“Next up was a visit to the Wiggins Island balloon loop 
project. Key learning is to consider the environment, the 
community and sustainability in project delivery in order 
to deliver best outcomes for everybody involved.”

Yik Chong

“We learnt about the challenges facing the construction 
of the railway at Wiggins Island caused by the topography 
and a river going right through the middle along with the 
need to construct a loop enabling coal offloading while 
the train was in motion at slow speeds.”

Anthony Ssuuna

“As much as I was excited to visit South East Queensland’s 
Control Centre and the New Generation rolling stock train 
serving facility, the highlight of the site visit was my first 
visit to a coal terminal in Gladstone. I could hardly contain 
my excitement when I saw the conveyer belt, which 
extended across the landscape like an industrial roller 
coaster.”

Qian Zheng

Before we began our site visit to Callemondah, a significant 
yard servicing Gladstone Port, we had our Protection Officer 
provide a site induction, after which our group divided into 
three subgroups and visited three points of interest.  Our first 
port of call was the Callemondah signalling equipment room, 
mostly relay-based, with a little Westrace on the side.  The 
signalling equipment room was being prepared for an upcoming 
commissioning, so there was some pre-working in place and a 
principle-testing test rig in place with jumpers and DIP switches.

“The engineers took us to visit a live signalling equipment 
room where there were live wires awaiting changeover.”

Anthony Ssuuna
Callemondah has local yard control, which was updated from an 

original push button panel about 10 years ago.  Our second stop 
was the control cabin, which now has Universal Traffic Control for 
the yard and nearby balloon loops.

Our last Callemondah point of interest was  Turnout 226, which 
was upgraded to fibre-reinforced foamed urethane bearers in 
order to retain the existing geometry.  Using concrete sleepers 
would have required a significant alignment change.  After 
Callemondah, we headed to the Gladstone Yacht Club for lunch.

Steven Tijou listens to Daniel Bennet’s explanation of the 
Long Block Trailer.

Principal Adviser Yards, Bruce McGown, and Callemondah Area 
Controller, Steven Harrison, show delegates the controller cabin.

An Aurizon train is monitored by the Kalapa Super Site. Aurizon’s model railway demonstrating signalling principles.
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“Last visit of the day was a bus tour around Gladstone 
port itself.  We had a close-up view of the coal conveyor 
belts transporting the coal onto the ships.”

Anthony Ssuuna

The bus took us back to Rockhampton for the evening, with a 
quick stop, due to popular demand, at the Tropic of Capricorn (or 
at least the monument for it, apparently it keeps moving) and a 
rail signal on a shared road, which often confuses road motorists.

DAY 5
“The final day of the IRSE International Convention, and 
the final day of the Rockhampton / Central Queensland 
portion of the convention, finished off where it began,  
with site visits, sharing of technical knowledge and 
practices, networking and plenty of food and drink.

“The day began with a visit to an asset protection station 
at Kalapa, just outside Rockhampton.  This station 
was installed with Beena Vision imaging technology, 
which automatically captured images of every wheel, 
axle, bogie, wagon, brake shoe, wagon undercarriage, 
coupler, etc. of freight trains passing through at line 
speed.  These images were stored locally in the adjacent 
equipment room but they  were also accessible to the 
rail management centre in Rockhampton via the secure 
rail communications network. This enabled them to be  
processed and analysed to develop trends and assist in 
asset protection and the condition-based monitoring 
program.

“On a personal note, seeing these systems on site was 
one of the highlights for me, having been involved in a 
number of Pilbara-based freight rail projects that had an 
asset protection system component.

“After the asset protection station, we also visited a level 
crossing with IP CCTV coverage installed and a newly built 
25kV sectioning hut.

“In the afternoon, we visited Aurizon’s Rockhampton 
Control Centre and Rail Management Centre. As well as 
being inside the train operations control room and seeing 
the train controllers in action, we were also able to visit 
the fault management room.  From this room, Aurizon 
staff could monitor live the communications backbone 
network for the Central Queensland Coal Network, 
investigate and action any faults from the workstations.

“At the centre, we also had the opportunity to visit a 
training centre for Aurizon staff, which included a model 
railway layout used for demonstrating signalling principles, 
a technical presentation on using 4-D modelling software 
in rail infrastructure design and a face-to-face meeting 
with a couple of Aurizon locomotives.”

Gordon Luk

“In the presentations, we learnt from Urban Circus 
about a 4-D tool used in railway planning, construction 
and maintenance along with a ‘tablet’-like tool used 
by Aurizon to process site related permissions.  We 
also realised the improvement in freight trains through 
a demonstration of both the electric and diesel 
locomotive.”

Anthony Ssuuna

“I observed a lot of innovated solutions during the 
technical visits including the use of iPads as a track access 
tool (this  is still in its initial stages of development). It 

should be a useful tool to streamline obtaining, verifying 
and recording track access permissions.

“The use of iPads or tablet computers is probably not an 
innovation for work applications, but I believe it will play 
a larger role in the railways within the next 20 years as the 
more tech-savvy generation enter the workforce and the 
reliability and usability of tablet technology increases.

“In general, there was a lot of good research and 
development being done by Queensland, which 
shows they are heading in the right direction. I think it’s 
important to not be satisfied with the status quo and to be 
on the lookout constantly for new methods of improving 
our current work methods.  

“Safety is an important factor in the railway and what 
impressed me the most, especially at Aurizon, was the 
safety culture that seemed to be deeply embedded in 
the organisation.  It was amazing to see all the staff going 
through the pre-starts and acting genuinely concerned 
about our safety.  I truly commend the culture that has 
been promoted within Queensland Rail and Aurizon; it is 
something that other organisations can learn a lot from.”

Ron Lam

“The day concluded with the gala dinner, which was a 
great opportunity to enjoy the end of a great week with 
new friends and contacts made over the conference.”

Gordon Luk

HIGHLIGHTS
“In general, I would sum up the convention as just 
brilliant. It was my first time at an IRSE international 
convention, so I attended all of the younger member 
events that were put out for us.  I thought it was a great 
opportunity to meet younger members from around the 
world who essentially do almost the same job as me but 
with different techniques.  I definitely plan on attending 
future conventions and events. I look forward to Beijing.”

Christopher Oxford

“For me, one of the highlights of the convention was the 
networking opportunities: being able to meet others in 
the industry from around the world and learning from 
different applications and practices.”

Gordon Luk

Kanwar Cheema demonstrates the Track Access System
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“I thoroughly enjoyed each and every site visit. My 
favourite visits were at signalling equipment rooms 
and out on the track, as I revelled in seeing the relays, 
computer-based equipment and even just how the layout 
of the room was arranged.

“The greatest highlight of my trip was the people that I 
met at the convention. These people were interesting, 
friendly and at times, quirky. I will always remember when 
we had dinner at a local restaurant and didn’t talk about 
rail signalling at all.

“I would strongly recommend the International 
Convention for all younger members as it is a great eye-
opener, somewhat inspiring and a good way to develop 
and experiencing something different. 

“I am extremely grateful for the IRSE to have given me 
the opportunity to experience this and will look forward to 
going next year.”

Ron Lam

“Overall, this was a well-organised convention that 
showcased Australian railway history, new technology, 
and innovation with an admirable focus on safety. The 
IRSE Convention was a fantastic learning experience, 
which helped to expand my professional network and 
meet younger members of the international railway 
industry. There is no doubt that we will be in touch and 
will see each other again at the next IRSE International 
Convention. “

Qian Zheng

Some of the IRSE Australasia Younger Members’ Society Committee 
at the Gala Dinner - Western Australia Representative Qian Zheng, 
Chief of Communications Yvette Griggs, Chair Cassandra Gash and 

Queensland Representative Robbie Bragg.

Younger Members Barry O’Donnell, Chris Oxford, 
Lousia Lo and Stephen Backaway.

Younger Members at the Gala Dinner - Ian Allison, IRSE NEWS Editor, 
front row centre right, is not a younger member!
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INTRODUCTION
After the IRSE Annual Convention is over a report of the meeting 
etc. appears in the IRSE NEWS to inform members who could not 
make it, to show what they missed.  Such articles will appear no 
doubt in due course, but this one is different.  This article sets out 
to tell readers what was involved in setting up the convention, 
arranging speakers, organising transport and technical visits, not 
forgetting the partners’ programme as well.

IN THE BEGINNING
It all started over three years ago when the Australasian 
Chairman, Robert Baird, raised at a national committee meeting 
the idea of an International Convention being held once again in 
Australasia.  It was pointed out that the last (and only) previous 
convention had been held in 2002 in Sydney and it was about 
time that the Australasian Section showed off some of the various 
developments that occurred throughout the country since then.  
The committee agreed, and Robert was authorised to approach 
the UK and Council with the offer.  This formally took place early 
in 2013 and the offer was accepted by both the future President 
and Council, then formally passed to the Australasian section 
shortly after.  So that was it - the Australasian Section now had to 
make it happen!

THE FIRST MEETINGS
At that Committee meeting in March 2013 it was decided that 
an Organising Committee should be set up of volunteers from 
the committee.  This would be done under the temporary 
Chairmanship of the Section Secretary, Les Brearley.  That 
first meeting was organised by Les to be a teleconference (as 
indeed were all of the committee meetings thereafter due to the 
impossibility of interstate members to attend - Australia and NZ 
do cover a large area!) and took place on 7 May 2013.

The original agenda was a simple one:

• Invitees [note that we have moved from just volunteers to a 
collection of volunteers and pressed men (and ladies as well) 
to confirm interest in working on the committee;

• Decide on a Chairperson;
• Set out initial suggestions of:

Where;
Any idea of an overall plan;
A theme;
Possible site visits;
Whether there should there be a keynote speaker;
Whether there should be a separate Younger Members’ 
tour/visits.

• Who would take on what and where;
• Fix the next meeting.

The initial suggestion for the site of the Convention had been 
put forward prior to the meeting as being in Queensland and 
possibly be a two centre Convention (notwithstanding the extra 
problems that it would bring).  That first meeting confirmed 
that the idea of a two centre convention in Brisbane and 
Rockhampton seemed to fit the bill nicely with differing railway 
operations that could be shown to overseas members.  However 
the item that caused the most discussion was who should be the 
Chairperson.  The mix of volunteers and pressed men (and ladies) 

came from different states - Victoria and Queensland -  
and it appeared obvious to everyone present (on the telephone), 
except our Section Secretary, that Les Brearley was the only 
sensible candidate.  There being nobody else prepared to 
take on the job, Les was duly ‘elected’ as Chairperson and (as 
everyone knew it would) it turned out to be the inspired choice!

So what did we decide at those first meetings?  Well, clearly 
we needed some more helpers and they really should come 
from Queensland,  so Les co-opted a few more souls both 
from QR and Aurizon (and in case you were not there, QR is 
Queensland Rail, responsible for metro and suburban services 
and infrastructure around Brisbane plus the country network 
outside the Central Queensland Coal area.  Aurizon was the 
Private operator and owner of the infrastructure contained within 
the Central Queensland Coal area including lines to mines and 
ports.).  Each had their origins in QR when it was a government 
body responsible to the Department of Transport, so it had 
identical standards for signalling and identical standards for Train 
Control Systems, although there were carried out in a different 
manner.  (See Convention article for details)  Other outcomes 
that were decided were the dates (31 May – 6 June 2015), 
possible reception on the Sunday to be the City Hall, to try to 
have papers on the Monday that describe and educate delegates 
on some of the equipment and systems that they were going 
to see, to find out about a train from Brisbane to Rockhampton 
on the Wednesday and quickly decide on possible venues to 
hire for Technical Meeting and final dinner.  The Committee also 
recognised that they would have to find out about suitable hotels 
and let the UK know in plenty of time for reserving rooms.  Phew!  
A lot accomplished in a short time.  Little did we know what we 
still had to do?

LATER ON IN 2013
Now it was down to detail.  The Monday of the Convention was 
going to be Technical Meetings.  Where should that be?  When 
national meetings were held in Brisbane, Technical Papers had 
been presented in both the lecture hall of Queensland Institute 
of Technology down by the River Brisbane and the Brisbane 
Exhibition and Convention Centre on the South bank of the River 
Brisbane.  Both were as good and cost pretty well the same to 
hire, however, it was felt that the Convention Centre on South 
Bank offered the best in the way of public transport (both rail and 
bus).  So that was settled and a Brisbane-based member of the 
organising committee was delegated to book (and pay!). It had 
been decided that the Convention should also have a Brisbane 
Leader to welcome both delegates and partners to Brisbane, and 
so the same organising committee member was volunteered to 
ask the Lord Mayor to give a welcoming speech at a reception 
in the City Hall (well, it was thought that he would not have far 
to come seeing how he lived there as well!).  For a key-note 
speaker, it was felt that we should really have an engineer rather 
than a politician, so another member volunteered to approach 
the Director-General of Transport (The top civil servant in that 
department) who just happened to be an all-round engineer 
(Civils, Electrical and Mechanical) originally from the UK and 
an OBE to boot as well.  (His last job was running Merseyside 
Transport for 11 years and although he didn’t have a Scouse 
accent, he did have a decent Geordie one!)

The other major role that needed to be filled was to acquire 
sponsorship.  The budget for the Convention looked like it 

The Convention: An Insider’s View
By Tony Howker
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was going to cost above A$100,000 and it is normal for the 
member’s’ costs to cover just the welcoming Reception and 
the Gala Dinner, with all other cost coming from sponsorship or 
failing that, out of the IRSE’s reserves.  Just like other roles, a 
member of the organising committee was delegated to fulfil the 
role!

Finally, by the end of 2013 a tentative programme had been 
decided on and we only needed to finalise it with details.  That 
took a lot longer and it went down to the wire of May 2015!

THE EARLY PART OF 2014
By now, hotels had been looked at and a list forwarded to 
the UK so that negotiations between UK and the hotels could 
be finalised.  It was decided to allocate each ‘event’ to one 
of the committee members and be responsible for the entire 
organisation.  The ‘events’ were:

• Welcome reception;
• Monday morning technical papers and lunch;
• Monday afternoon site visits;
• Tuesday technical visits;
• Outback Spectacular Tuesday evening;
• Partners’ Programme Brisbane;
• Wednesday Tilt Train;
• Wednesday evening meal;
• Thursday Technical visits;
• Friday Technical visits;
• Partner’s Programmer Rockhampton;
• Friday Gala Dinner.

Negotiations had been carried out, and approval eventually 
received, to alter the schedule for the Electric Tilt Train from 
Brisbane to Rockhampton,  as the train did not normally run on 
a Wednesday.  QR had offered to provide the Electric Tilt Train 
exclusively to the IRSE between Brisbane and Rockhampton 
(for a fee of course).  They would also provide lunch and it had 
been left to the IRSE to arrange afternoon tea.  The City Hall 
had been booked as well as the Convention Centre, and the 
Director-General of Queensland Department of Transport had 
indicated his agreement to give the keynote speech.  However, it 
was not yet written in stone and the vagaries of politicians were 
yet to come into play!  Site Programmes in outline form had been 
drafted and requests for quotations for bus transport had also 
been sent out.  The 2014 Annual Convention was held in Lyon, 
France and so an advertising draft programme needed to be 
produced plus a PowerPoint presentation including short videos 
for display in Lyon.  (In the end the presentation had not been 
given as no audio-visual facilities had been set up at the Gala 
Dinner - a reminder to the Australasians to make sure that they 
were available in Rockhampton!)

The Partners’ Programme had not been forgotten.  It had 
been a feature of Australasian Section Conventions that 
where partners had been involved, the programme has always 
been organised by a couple of local partners and not by any 
commercial organisation.  After all, it was reasoned that partners 
of delegates who were local, knew what would interest the ladies 
and when to allow for rest and recuperation stops!  So the wife 
of the organising committee chairman undertook to arrange the 
social programme both in Brisbane and Rockhampton with the 
assistance of an additional partner for the Brisbane activities and 
the Chairman for the Rockhampton activities.  After consultation 
with the Organising Committee the draft programme was 
agreed and any transport arrangements that were needed were 
incorporated within the delegates’ transport arrangements.  

THE LATTER PART OF 2014
The fun, or not as the case may be, started about now.  This 
was the time that problems both large and small decided to 
rear their heads.  The visit to Mayne Control Centre (one of 
the major places to show off to overseas visitors) had been 
declared a restricted place, as Australia entered a new phase 
of thinking about terrorists.  This was a new experience for the 
country after various Australian citizens had been affected by 
terrorist attacks both at home and overseas.  So all of a sudden 
the Mayne Control Centre looked as if it could not be accessed.  
However, local members of the IRSE Convention Organisation 
involved plus other members who were not, managed to talk 
QR Authorities around and allow the visit to go ahead as long 
as every delegate’s name had been forwarded beforehand and 
their identity checked and vouched for by the IRSE.  So this is 
why when the delegates checked in on the Sunday evening, they 
were asked to prove their identity - this could well become a 
feature in the future for other visits around the world.  In addition, 
we were required to limit visitors to 180.  It was at this time that 
the site visit to a new rolling stock maintenance depot due to be 
visited on the Tuesday was called into doubt as it was felt that the 
programme for construction might well not be running to time 
and cause problems in visiting what could well be a construction 
site with OH&S rules that would prevent any inspections.  Finally, 
if that was not enough, the Queensland Government decided 
to call an early election, which affected the role of the Director-
General of Queensland Transport, who found himself in a 
situation which did not allow him to confirm or otherwise his 
presence at the Convention.  It also precluded a meeting that 
had been arranged with him to discuss the Convention, so we 
were left a little in limbo!

One of the unusual problems the Committee faced was the 
provision of afternoon tea on the Electric Tilt train.  it was 
decided that it would be a good idea to break the train journey 
so QR were requested to schedule a stop of about one hour for 
afternoon tea.  The stop was planned to be at Bundaberg, where 
the train crew changed.  QR could look after lunch on the journey 
northwards, but could not manage afternoon tea.  The Country 
Women’s Association, Queensland branch, were contacted and 
they agreed they could provide tea, coffee, sandwiches and cold 
drinks.  They were quickly introduced to the Station Master at 
Bundaberg and the problem was solved.   The opportunity was 
taken to organise some technical inspections during the tea stop 
as the train was scheduled to stop for up to 75 minutes.

A budget was drawn up and agreed with the UK.  At that stage 
it was necessary to make several assumptions in relation to the 
numbers attending, the estimated cost and the sponsorship 
that might be achieved. Sponsorship had also ground to a halt 
even before it had begun in some instances.  A sponsorship 
advertisement had been drawn up which set out the different 
levels of sponsorship and marketing access the sponsor could 
receive.  Most of the sponsors wanted to have a trade stand at 
the technical meeting and some wished to sponsor food and/
or drink.  The sponsorship document had been put out to many 
engineering journals that covered the Australasian Industry.  
Whilst Australia had not experienced the 2009 harsh economic 
downturn of Europe and the rest of the world, it was now 
beginning to feel the effects of a down-turn in the export of iron 
ore and coal and thus infrastructure projects involving rail were 
coming to an end.  This meant that the Australasian signalling 
companies were tightening their belts and sponsorship was an 
expense that could be turned off.  Whilst the UK could ordinarily 
expect sponsorship from the global companies, this was not the 
case so far with only two companies offering money.  Over 80 
personal letters were written to Australian companies with little 
response including some of the biggest where personal visits 
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The insiders’ photos, taken by Les Brearley and Tony Howker.
1. Signing in at the reception to get a bag and safety clothing.
2. Some of the delegates trying their hand at being a train driver on 

the QR training simulators.
3. Lunch at the Railway Museum.
4. Afternoon Tea at Bundaberg supplied by the Country Women’s 

Association. Note the special Tilt High Speed train just for our 
use.

5. Another view of the train at Bundaberg - note the ground frame, 
mechanical points and plunger lock in the foreground.

6. Some of the delegates at the new coal unloading terminal near 
Gladstone.

7. The ladies at the final dinner - the organisers of the partners’ 
programme, Bernie Brearley and Marilyn Revell, in the middle of 
the front row.

1

2

4

6 7

5

3



IRSE NEWS |  ISSUE 215  |  OCTOBER 2015 17

had been made to see their CEOs.  It was becoming very dis-
heartening.  However, at the back of the mind was the feeling 
that if the worst came to the worst, there were some savings that 
the IRSE could use if all else failed.

By now there was now enough convention detail for the UK 
to put out a general notice informing the membership of some 
of the details of the Convention and hotels that had been 
provisionally booked.  Early indications showed that numbers 
attending could be a little low; however, in true Australian 
tradition, members did not book very early and usually left 
it to the last week or so.  This would be a problem as due to 
numbers and names needed for security purposes the closing 
date was earlier than usual for Australian Technical Meetings.  
The committee realised that a lot of extra advertising would be 
needed early in the next year to push members to make their 
mind up!  There was also a change agreed with the UK that 
Australasian members could book to attend the convention 
by booking directly on the Australasian website and paying in 
Australian Dollars.  This was a new method, not used previously 
on International Conventions.

By now as the end of the year approached, there was still a lot 
to do by the organising committee with the thought that there 
were only five months left to finalise everything.

THE BEGINNING OF 2015
The year started with the Government of Queensland changing 
after a General State Election.  This again affected the 
Convention.  The Director-General of Transport and other Heads 
of Government Departments were political appointees and as 
such their positions were declared vacant and they had to re-
apply for their own jobs!  Such is the life of trying to arrange an 
IRSE Convention.  Finally in April a meeting took place with the 
Director-General that confirmed his attendance at the convention 
and in broad terms setting out what he would be saying.  He 
also kindly agreed to the issue of local travel cards that could 
be used on ferries, trains and buses without charge for all of 
the delegates and partners during their stay in Brisbane.  What 
fun it is arranging sponsorship!  If that delay was not enough, 
Queensland and Rockhampton in particular then experienced a 
tropical storm that destroyed a lot of Rockhampton, with floods 
from the river encroaching some of the hotels that were going to 
be used by the delegates.  The Organising Committee Chairman, 
who was visiting Rockhampton three days later to finalise some of 
the events and venues, had meetings in some of the venues by 
candle-light, as power had yet to be restored.  Again due to the 
weather, a lunch venue for the partners had to be changed due 
to storm damage.  

By now it had become apparent that many IRSE Members from 
Australia wished only to partake in the Brisbane end of the 
Convention, so it was agreed with the UK that people wishing 
only to attend the convention and technical visits in Brisbane and 
not travel up to Rockhampton and attend the gala Dinner, could 
pay a reduced fee via the Australasian web-site.  At this stage 
there was much work done to finalise the details of the technical 
visits, down to the last minute, organising presenters for the site 
visits, organising presenters for technical papers, confirming 
venues and paying deposits.  The Convention Booklet was also 
finalised and distributed via email with printing also arranged.

THE LAST WEEKS
The final weeks were spent in finalising numbers, arranging 
detailed transport, splitting into groups for the technical visits 
(done in conjunction with the UK and producing the information 
with the name tags),allocating train seating, finalising sponsorship 
(which had slowly increased nearer the dates including some of 
the bigger companies as well as smaller ones), arranging trade 

stand spaces complete with power supplies, ordering bags plus 
partners’ gifts, ordering personal safety equipment, hi-vis vests, 
glasses, gloves and boots.  All of these had to be delivered to 
the City Hall for the reception and putting into bags ready for the 
delegates and their partners when they registered.  

The Younger Members had quite separately arranged and 
organised barbecues and a dinner to which they invited the 
President and CEO.  It is to be hoped that this will continue at 
future Conventions.  Do not forget the group badges had to be 
produced, including sticks to put them on and coach numbers 
for the buses.  Aurizon clarified their requirements in relation to 
safety boots on site after the notice to members had been sent 
out and this required a big effort to arrange through Aurizon the 
provision of safety boots at short notice for those delegates from 
overseas who had already departed!  On the final days leading 
up to the reception, all of the papers that were to be presented 
at the technical meeting were put onto memory sticks (cards), 
someone had to finalise audio-visual facilities, record and video 
the meeting, arrange for the manufacture of mementos for the 
speakers, put up the IRSE banners and arrange for the IRSE 
tablecloth to cover the main lectern and table.  They also had to 
make sure that it was taken in for safe keeping at the end.

THE WEEK OF THE CONVENTION
By the time this arrived you would think that everything as 
planned had been done.  Well most of it did happen as planned.  
Times varied slightly on the day when it was found that Lunch 
on the first day was a bit tight so delegates were told to catch a 
later train to Mayne.  This didn’t really have too much effect, just 
slightly later back to town after!

The second day we always knew timing was tight after arriving 
back from technical visits before catching buses to see the 
Spectacular Show at the Gold Coast.  We made it, even though 
there was a slow journey down there because of a road accident. 
The Tilt Train was late into Bundaberg but we had to leave on 
time to arrive at Rockhampton on time, so the technical visits 
were reduced 10 minutes before we arrived.   It was a big 
logistical task to get delegates, partners and luggage off the train 
at Rockhampton, into buses, and then checked into their hotels 
in time to walk back to the restaurant for diner.  However,  it all 
happened, booking into hotels was not too bad and everyone 
arrived in time for the evening meal.

THE RESULT
The weather was perfect and showed off Queensland winters 
to perfection.  The trains were big as we had wished and the 
suburban service ran like clockwork.  Everyone had a go at being 
a train driver, some with good prospects and others without!  The 
control centres were impressive as we knew they would be, there 
was plenty of variety in the technical visits and we even managed 
to get a traditional photograph of IRSE members around a point 
machine.  The partners had an enjoyable and relaxed time.  What 
could be better?

THE HARD WORKERS
The IRSE Annual Convention of 2015 could not have happened 
without the hard work and devotion to duty (all of it without 
pay) by members of the Organising Committee and those other 
members who assisted.

Les Brearley QLD Chairman of the Australasian 
Organising Committee.  
Wednesday Tilt Train, Finances, 
Partners Program Rockhampton

Without his guidance, none of the convention would have 
happened.
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Bernie Brearley QLD Partners’ Programme

Mark Fynmore QLD Tuesday Rolling Stock Visit

Jo Gordon QLD Outback Spectacular, Admin and 
all the jobs nobody else wanted

Cassandra Gash VIC Younger Members

Brett Haynes-Lovell QLD QR and Mayne

Tony Howker VIC Sponsorship and Liaison with 
Department of Transport and 
CWA (Q) 

Paul Huth QLD Aurizon and all of Rockhampton 
Visits

Ken Karrasch QLD Reception and Convention 
Centre

Bruce Larter QLD QR, Mayne, Rolling Stock visits

Noel McDougal QLD Rockhampton Restaurants and 
Transport

Shane O’Connor QLD Aurizon Site visits

Peter Stringer QLD Web-Site, 

Colin Porter UK IRSE CEO

Ian Harmon UK Convention Coordinator

David Street UK Travel and Gala Dinner 
Organiser

Hilary Cohen UK Bookings, etc,

Marilyn Revell QLD Partners’ Programme Brisbane

John Aitken NSW Website

In addition there were the people who gave technical papers on 
Monday morning and the many people who gave presentations 
at the site visits, including the visits at Bundaberg.

AFTER THE CONVENTION FINISHED
Work still did not end then; there was still plenty to do.  The 
accounts had to be finalised - did the convention over- or 
under-spend the budget and had all of the Sponsors settled 
their invoices and met their promises?  Letters of thanks and 
appreciation were sent out to various organisations and people 
who had provided special services and their time.  Finally the 
last meeting of the Organising Committee was held to have a 
‘lessons learnt’ discussion, which would be made available to 
any IRSE Section that undertook to organise an International 
Convention in the future.  Do not be put off by this article - 
organising a Convention can be very satisfying after the event - 
just don’t ask us to do it again next year!

Where
simple
works...
For all your engineering and signalling needs.
• Product approved signalling switch gear SafeBox
• Mimic panels • FSPs • Fully wired location cases
• Fully wired REB's • DNO's, points and switch heating
• Control panels • Fishplates • Treadles

...it takes132 years
experience to
make the solution,
appear simple

+44 (0) 1325 462722
: Info@hwilliams.co.uk

www.hwilliams.co.uk
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TRAIN DETECTION

Train Detection For The 21st Century: Do 
Track Circuits Still Have a Place?
By David Weedon FIRSE
Former Principal Signal Engineer for Network Rail Thameslink Programme

Much has been said about the respective benefits of axle 
counters and track circuits with proponents for both.  However, 
future train detection developments look increasingly for cost-
effective solutions that are not track-based.  As we see already 
with more advanced train control systems, train positioning by 
other means is technically achievable.  Will axle counters and 
track circuits still have a place in future train control systems?  
Whether or not track-based detection will be a feature of 22nd 
Century train control systems, it is apparent that it will continue to 
have a part to play for many years, either as the primary method 
of train positioning or as a secondary system. 

This article is intended to give an insight into some of the 
developments in track circuit technology and its application that 
significantly reduce some of the less attractive attributes of track 
circuits.  The emerging new generation of track circuits have key 
features that should make them an attractive option for many 
applications, not least complex station areas.  

TRAIN DETECTION FOR THAMESLINK 
Few applications come more complex than those presented 
by the Thameslink Core area, and the Thameslink experience 
provides an important case study.  In 2006/7, as the Thameslink 
Programme emerged successfully from the second Transport & 
Works Act (TWA) Inquiry and obtained the necessary funding, a 
train detection strategy was developed.  

Although not mandated, axle counters were stated in the 
Network Rail Technical Policy to be the preferred option for all 
signalling works and it was, therefore, considered that they would 
be the likely choice for the train detection.  Such was the demand 
for high availability that duplication of train detection was also a 
very real possibility.  It was recognised, however, that the decision 
should be based on robust analysis of the options.

The result of the analysis, which is discussed further below, was 
the decision to apply the Ebi Track range of audio frequency 
track circuits without duplication of train detection.  Mitigation 
of the effects of failure would be achieved using Proceed on 
Sight Authority (PoSA) aspects and signaller-operated point 
and route releases.  As the merits of each of the features of the 
train detection options were considered, it became clear that 
they needed to be considered with regard to the whole life of 
the system, in particular the performance and maintainability.  A 
high-intensity operation such as Thameslink could justify the most 
reliable system, almost regardless of cost.  Alongside that, the 
minimum disruption to the railway for maintenance activities was 
vital, with the aspiration for it to be a 24/7 railway, with only short 
timeslots available for intrusive maintenance access.

The new signalling for the Thameslink core area between 
Kentish Town and Elephant & Castle, where the highest capacity 
of 24 trains per hour will be required from 2018, had been 
commissioned with Ebi Track 200 track circuits by Easter 2012.  

The Ebi Track 200 track circuit had been developed from the 
long established TI21, incorporating a range of new features, 
including simple automated set-up, achievable in a matter of 
seconds.  As a result of changing from analogue to digital signal 
generation and processing, it became possible to generate all 
frequencies in a single unit set by a ‘frequency key’, significantly 
reducing the range of different types of unit required. 

TRAIN DETECTION: FACTORS FOR 
CONSIDERATION 
To help understand the reasons why the Ebi Track range of track 
circuits were considered to be the best option for the Thameslink 
application, it is necessary to look at the main features of track 
circuit and axle counter application and assess their short and 
long term impact.   Consideration of the impact has relevance to 
many projects, both with regard to implementation and whole 
life.  

Permanent Way Maintenance  

The maintenance of track is a key whole-life consideration and 
insulated rail joints (IRJs) are an undesirable feature.  In the 
Thameslink Core area, with high-availability 24/7 operation, it 
is imperative that designs minimise the time required for track 
maintenance.  It is, therefore, desirable that the number of joints 
be minimised, with welding of rails wherever possible.  IRJs are, 
furthermore, a potential source of train detection failure.

If this were the only consideration with regard to track 
maintenance, it would be clear that both for implementation and 
whole life, axle counters would be the more attractive option.  
The effect on mechanical track maintenance, such as the use of 
tampers and rail grinders, however, also needs to be considered.  
At the time of preparing the Thameslink train detection strategy 
and, indeed, of writing this article, there were no axle counters 
approved for use on Network Rail infrastructure with rail-
mounted heads that could remain in situ for such mechanical 
track maintenance.  The removal of a relatively large numbers 
of heads would be required in an intensively signalled area for 
even a small amount of tamping/grinding, thus making such 
maintenance impossible within short overnight possessions. 

The ability to undertake maintenance with limited access 
periods is vital and, without axle counters that can remain in 
situ for tamping/grinding, the desired Thameslink operation 
could not be achieved with axle counter technology.  The focus, 
therefore, was directed towards minimising the number of IRJs, 
which may be best achieved by the use of audio frequency 
jointless track circuits. 

Electric Traction Considerations

Where AC traction is operating, it is usually acceptable for the 
traction return to utilise only one rail.  It is, however, better for 
both to be used and, with DC traction, a requirement without 
which reinforcing conductors are needed.  Axle counters permit 
welding and bonding to optimise the rail return path, whereas 
track circuits with single-rail return or double-rail with IRJs require 
additional conductors and/or impedance bonds.  These may be 
minimised if track circuits can be installed jointless with double-
rail return.  

Design Constraints

There are a number of constraints that warrant consideration 
when deciding on the type of train detection.  Equipment 
positioning, length of feed cables and the requirements for 
equipment housings were particularly relevant to Thameslink in 
the Core area, which is mainly situated in tunnels with limited 
clearance.  Definition of the end-of-train detection section 
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boundary is also, in some situations, important.  Axle counters 
and jointed track circuits generally give good definition.  Jointless 
audio frequency track circuits for ‘main line’ use do not, however, 
provide such precise boundaries, having a degree of overlap.  
Whilst having a defined boundary, axle counter heads situated 
within a station where trains stop, as is common on Thameslink, 
may present problems with miscounts. 

Installation and Testing

Unlike the previous factors, this is really only a project 
implementation consideration and not significant with regard 
to whole life.  It is certainly true that, provided the track 
configuration is not being altered at the same time as 
commissioning the train detection, axle counters can be 
installed and tested in advance, overlaid on the existing system.  
The Thameslink experience, however, showed that the setting 
to work and testing of large numbers of track circuits does 
not have to present a high risk to the commissioning.  Even 
where IRJs were required, they could be installed in advance 
bonded-out and the setting to work of the Ebi Track 200 
track circuits achieved quickly, within the timescales of other 
changeover activities, such as the removal and installation of 
signal structures.

Reset and Restoration in Service

The issue of axle counter restoration following failure or 
engineering work has been a major challenge for the UK 
industry and extensively discussed elsewhere.  The severity of 
the operational implications are dependent on the intensity of 
the train service and the complexity of the affected area.  The 
continuous detection offered by track circuits provides immediate 
restoration, without additional procedural control.  In most cases 
it also obviates the need for Uninterruptable Power Supply (UPS)-
backed supplies.

Emergency Communications

Increasingly, secure communications such as GSM-R are available 
and, not therefore, a consideration.  Where not available to all 
rolling stock, however, this is an important consideration, at least 
in the UK, where the provision of emergency communication is a 
prerequisite for the use of axle counters.  

Rail Integrity Detection

This is another well understood factor that may need to be 
addressed where axle counters 
are installed, depending on the 
requirements of the administration.

Reliability/Availability

This is one of the most important 
factors for most railway operations but 
especially where there is an intense high 
capacity service, such as on Thameslink.  
It is also a sensitive subject, perhaps for 
manufacturers in particular.  It would 
be unfair to draw conclusions for the 
present time and a specific project 
based on the data available in the UK 
at the time Thameslink was determining 
its train detection strategy.  The need 
for high availability potentially made 
duplication of train detection attractive.  
The practical application, however, given 
the track maintenance issues associated 
with axle counters outlined earlier, made 
their use undesirable whether as the sole 

method of detection, or as a secondary method of detection 
overlaid on track circuits.  The reliability data available at the time 
also indicated reliability to be an order of magnitude lower.   

It was realised that the long term success of the Thameslink 
operation would be primarily dependent on two of the above 
factors: maintainability and reliability/availability.  Both, for the 
reasons given, made track circuits the most desirable option but 
with the need to minimise IRJs and hence maximise the use of 
jointless configurations. 

THE THAMESLINK EXPERIENCE IN SERVICE
Theoretical prediction of performance is all very well but, as is 
often said, ‘the proof is in the pudding’.  The 223 Thameslink 
Core track circuits have now been in service for over three years, 
providing actual performance data.  The blue bars in Figure 1 
give an analysis of the 90 recorded failures from commissioning 
in April 2012 until January 2015 which gives an overall Mean 
Time Between Failure (MTBF) of 6.9 years.  This does, however, 
include every recorded failure, including flooding, IRJs and so on.

Issues related to Gas Discharge Tube (GDT) surge arrestors 
and Surge Protected End Termination Unit (SPETU) fuse holders 
resulted in upgrades with the result that, following completion in 
October 2013, no further failures from those causes have been 
recorded.  The Thameslink Core area has also suffered from 
exceptional flooding incidents and possession-related damage 
that would not be considered typical of general applications.  If 
these failures are excluded, the MTBF becomes 9.3 years.  As 
may be seen from Figure 1, the biggest cause of failure is IRJs, 
without which this MTBF would rise to 12.7 years and, further 
excluding DC traction short circuits, to 13.8 years.  

Although the typical post-commissioning ‘bath tub’ 
performance curve was not very significant, perhaps the best 
indicator of long term performance comes from analysis of 
the most recent 12 months of failure data up to January 2015.  
During that period there were 18 recorded failures (red bars in 
Figure 1) giving an overall MTBF of 12.4 years. However, that 
included four failures as a result of the exceptional flooding 
incidents and three failures from DC traction short circuits.  
Excluding these would have seen a MTBF of 24.7 years.  The 
remaining failures may be seen in the figure and include five ‘no 
fault found’ reports and two IRJs.  The only true product failures 
were a Power Supply Unit (PSU) that needed resetting and a 
Transmitter.
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Figure 1 - In-service failure performance.
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The particularly impressive performance in the last 12 months 
reflects, not only the intrinsic product reliability, but also the 
increasing application of Remote Condition Monitoring (RCM).  
During the period there occurred the same number of RCM 
‘alarms’ recorded as there were actual failures, which led to 
additional checks and in some cases precautionary change of 
units.  It is also noticeable that a significant number of failures 
were transitory, usually in the form of a ‘flick’, with no definite 
cause identifiable.

LESSONS LEARNED AND THE DEVELOPMENT 
OF THE EBI TRACK 400 TRACK CIRCUIT
It is now some eight years since the Thameslink Programme first 
looked at the train detection options and during those years 
there has been a steady evolution of the Ebi Track range of track 
circuits in response to the lessons learned from Thameslink and 
other projects across the world.  

The Ebi Track 200 range was initially approved only for 
double-rail configurations on Network Rail infrastructure but 
it was apparent that the straightforward set-up of the digital 
receivers and the comprehensive monitoring/logging that 
was available would make them an attractive option for use 
throughout the resignalled area, whether double or single-rail.  
As a result, a number of configurations for single-rail operation 
were progressed through the approval process and successfully 
implemented for the 223 track circuits in the Core area, 
commissioned in three stages between November 2011 and 
April 2012.  

As far as the operation of Thameslink was concerned, the track 
circuits were a great success, with generally good performance 
from the start.  A couple of issues had to be addressed in 

subsequent months, concerned with surge arresters and fuse-
holders, but failures attributable to each were only in single 
figures.  The extent of double-rail application was, however, 
disappointing.  The need for precise definition of track circuit 
boundaries, in particular, had a significant influence.  As a result, 
the Thameslink Core area has a larger number of IRJs than might 
be wished.

It was clear that the track circuits of the future would need 
to be capable of double-rail operation through all normal 
configurations of track and S&C.  That would require more 
precise boundaries for jointless track circuits and suitable 
terminations in S&C.  

Fortuitously, the Ebi Track 400 track circuit was in an advanced 
state of development and being implemented elsewhere in 
the world.  It offered both the range of applications previously 
offered by the Ebi Track 200 range but with other important 
features, in particular:

• Digital coding that gives each track circuit a unique identity 
and effectively removes the risk of wrongside failure as a 
result of interference from another track circuit;

• An additional range of higher frequencies, previously used on 
Metros in the Ebi Track 300 range, giving much more precise 
boundary definition;

• Rationalisation of units into one Transmitter unit, one Output 
Module and one Receiver unit, which can be set for all 
applications.

The Ebi track 400 range has been used for the Thameslink 
London Bridge resignalling, with to date in excess of 150 track 
circuits in service.

Ebi Track 200 (formerly TI21) digital transmitter and receiver. Ebi Track 400 transmitter, output module and receiver.

Ebi Track 400 Training School demonstration rig. Ebi Track 400 installed on the working railway at London Bridge.
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International Technical Committee Article:
Understanding SIL
By Rod Muttram and Clive Kessell

INTRODUCTION / BACKGROUND
The term ‘SIL’ or ‘Safety Integrity Level’ (originally Software 
Integrity Level) is one of the most misunderstood and misused 
terms in the Railway industry. 

SILs relate to specific safety functions can only be allocated to a 
function.  The safety integrity of a system or piece of equipment 
is then normally listed as being the highest SIL of the functions 
executed by it.  However, very rarely do all functions within a 
particular system or piece of equipment have to meet the highest 
SIL involved. Recently some customers have shown a tendency to 
request that a system or piece of equipment meets a particular 
SIL, without appreciating that if this is needed at all, maybe only 
one or two functions within that system actually need a SIL. This 
is particularly true for CTC (Centralised Train Control) or ATO 
(Automatic Train Operation) systems.

In some cases Safety Integrity Levels for equipment and 
subsystems are specified without any knowledge or linkage 
to real safety requirements, functions or system architecture 
simply because of a misguided belief that a high SIL must be 
a ‘good thing’ and is somehow ‘state of the art’. Unfortunately, 
certain suppliers encourage this SIL escalation, promoting 
their particular products as ‘better’ because they have been 
assessed to a particular SIL in certain markets and configurations. 
Such suppliers choose to ignore any deficiencies in their 
architecture or subsystems that drive the need for any of their 
particular subsystems to carry a specific SIL, or differences in the 
application and/or the fact that other supplier’s architectures may 
be different but equally satisfactory.

Clients sometimes state that SIL2 is required for a complete 
ATO or CTC (for instance) for qualitative or reliability rather than 
safety reasons. That is misguided and also fails to recognise that 
SIL relates only to safety functions. Just because SILs are defined 
in terms of reliability does not mean the converse, whereby 
reliabilities can be defined as SILs, is also true. Indeed applying 
a SIL to something with no safety function is logically and 
semantically flawed.

WHAT THE STANDARDS SAY
The term SIL derives from a number of standards on safety 
engineering in use in the railway industry, principally IEC61508 
and is used in the derivative CENELEC EN50128 and EN 50129.

Part4 of IEC 61508 defines safety integrity as …’the likelihood 
of a safety-related system satisfactorily performing the required 
safety functions under all the stated conditions, within a stated 
period of time’.

...and a safety integrity level (SIL) as… ‘a discrete level (one of 
four) for specifying the safety integrity requirements of safety 
functions’.

Whilst a SIL is derived from an assessment of risk, it is not a 
measure of risk; it is a measure of the intended reliability of a 
system or function. Four safety integrity levels are defined. The 
target probabilities of dangerous failures to which they relate 
are based on whether the system in question is operating ‘on 
demand’ (e.g. a shut-down system) or continuously. In general, 

the argument in deducing a SIL goes like this: the greater the 
required risk reduction, the more reliable the safety-related 
system which is providing it needs to be, so the higher its SIL.

Note two key points:

• SIL relates only to safety-related systems and their safety 
functions;

• Safety Integrity Levels are defined in terms of the reliability of 
the system in executing its safety or safety-related functions.

It is unfortunate that SILs are defined in reliability terms, as this 
leads to the constant confusion between SIL and the system 
reliability required for other reasons.

This confusion is dangerous and will inevitably lead to 
systems being delivered that do not meet the customer’s true 
performance aspirations and have higher than expected whole 
life costs.

THE EFFECTS OF MIS-SPECIFYING SIL
When the SIL is increased, a reduced tolerable hazard rate is 
required; thus the risk of a shutdown will also increase as any 
defect (either transitory or systematic), detected by the system 
will normally result in a move to a safe state (usually a shut-down) 
as that is likely to be the only safe and practical response. The 
additional software or circuitry to do the monitoring has its own 
inherent reliability and may shut the system down when the 
primary system is actually functioning correctly. Thus by imposing 
a SIL on functions that have no safety content, reliability can be 
decreased without any benefit, just the opposite of what was 
intended.

Further, when any modifications are made or nonconformities 
corrected in a system of defined SIL, the necessary assurance 
activities of that SIL must be repeated.  This adds cost and 
also delays system improvements to reliability or system level 
performance derived from functions with no safety content. The 
authors have witnessed client/operator organisations arguing 
against, or actually reducing, the level of rigour applied to later 
modifications, usually because they do not want the cost or time 
delay associated with involving the original contractor/design 
team in the change. If a SIL is not to be maintained, then why ask 
for it in the first place?

For software, EN50128 describes a series of techniques that 
can be used to give a particular level of confidence in the 
integrity of that software. However, it is not possible to accurately 
predict software failure rates and the belief that the application 
of the measures recommended for a particular SIL will result in 
zero software failures for the tested software is misguided and 
wrong. Thus applying the designated SIL measures for software is 
necessary but not sufficient to declare that a system containing 
software is ‘safe’ for a particular application.

Unfortunately, as already mentioned, SIL has become used 
by ill-informed people as shorthand for a quality or reliability 
requirement and the highest level (SIL 4) as shorthand for “we 
want it as safe as possible”.

Note again that SIL relates to safety functions and their 
safety integrity requirements. Just because SIL is expressed as 
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a reliability figure, this does not mean that the converse is also 
true; reliability should not be expressed as a SIL where safety 
functions are not involved.

Ascribing a SIL to non safety-related functions is meaningless. 
Unfortunately, since EN50128 describes techniques to be 
applied to software ‘as a whole’, it tends to reinforce these 
misconceptions. Of course it is not unreasonable for a client to 
ask for certain assurance practices to be applied when software 
is being prepared so as to secure a low defect rate. However, 
this should not be called SIL where no safety is involved, as to 
deliver SIL requires more than just ‘one-time software assurance’ 
as outlined above.

Where software is assured using SIL2 methods, that does not 
make the whole system on which it runs a SIL2 system and it 
should not be described as such. Many other things may be 
needed to deliver true SIL2 for any safety functions.  Where a 
few particular functions of a system such as a CTC do have safety 
integrity requirements, these are best segregated or delivered 
using such techniques as ‘click and confirm’, which use operator 
actions and feedback from the SIL 4 interlocking to confirm 
correct operation. It is worth remembering that humans are prone 
to error and cannot be relied upon to perform at an equivalent 
level to any SIL. Thus to require a SIL for anything that simply 
passes on a human command is usually pointless. Techniques 
like ‘click and confirm’ are good in that they potentially reduce 
human error rates by forcing confirmation (within a limited time 
frame) of a required action, giving a chance to correct any error.

Similarly careful thought is needed for any system that has ATO 
but also needs to provide for human drivers. Drivers have no 
SIL and the ATP must cope with this, so it is highly questionable 
to then ascribe a SIL to the ATO. Some suppliers put features 
such as roll-forward protection in their ATO, meaning that it 
must have a ‘real’ SIL. This must be considered less than optimal 
system design for a system which will be driven manually for 
a percentage of the time. Most train operators will specify a 
percentage of manual driving for ATO systems so that drivers 
maintain competence. The Victoria Line of London Underground 
(the most recent upgrade has ATO at SIL2) was originally to 
be operated in ATO for 75% of the time and trains were to be 
driven in manual mode (with ATP protection) for the remainder 
of the time.  This would keep the drivers familiar with the train 
and the routes involved.  In reality it was found that the drivers 
were unable to keep to the timetable in manual mode (with 
ATP protection) and the percentage was reduced to 10%. This 
means that for 10% of the time the train is controlled by a non-
SIL driver and safety depends wholly on the ATP. The authors 
have also seen it argued that a SIL2 ATO is needed to meet an 
overall safety target to avoid ‘provoking the ATP too much’. This 
is ‘playing with the numbers’ and mixing ‘continuous’ and ‘on-
demand’ safety in a way that the authors consider undesirable. 
What matters is that the ATP responds to the demand when an 
unsafe condition occurs with the required integrity.

A ‘one for luck’ or ‘just provide it’ mentality has developed on 
SIL – it is always hard to argue against better safety, but ascribing 
a SIL or too high a SIL to something that does not need it is a 
waste of money and will not make the system safer. One low-
integrity component in a safety function can render that whole 
function low integrity and having higher integrity components 
within the same safety ‘chain’ will not help, it just wastes money 
and scarce skill resources.

For a SIL to be ascribed to a whole system requires all the 
elements of all of the safety-related functions of that system to be 
assessed. If any element involved in delivering the safety-related 
functions has an unknown status then no SIL can be allocated to 
the functions concerned. People often talk about components 

or minor subsystems as being ‘SIL4’. Again this is a misuse of 
the term; they should be described as ‘having a failure rate 
suitable for inclusion in SIL4 functions or a SIL4 system if they 
cannot be used as a safety system in their own right. That is not 
to say that some functions within one subsystem or component 
will not have specific SIL4 design requirements to support that, 
e.g. the requirement for a signal “not to display an aspect more 
permissive than the circumstances allow”.

Note that it also matters whether a safety function is continuous 
or on-demand, and if ‘on-demand’ the conditions of use and 
the required period of time for the function to occur should be 
stated. A SIL requirement or offer without these qualifiers is 
meaningless or dangerous or both. The SIL targets are different 
for continuous and on-demand safety functions.

In addition, to guarantee an overall system SIL will usually 
require proper maintenance of the system. Things such as 
point machines can rapidly lose their integrity if not properly 
maintained; equally a SIL that can only be achieved via 
excessive maintenance is not cost-effective and brings risks if a 
maintenance cycle is missed.

Remember also that if safety at a subsystem level is achieved in 
a way that destroys system level reliability; it may necessitate the 
use of operational control measures that are much less safe than 
the non-failsafe alternatives. Beware therefore of safety achieved 
by ‘failsafe’ techniques at the expense of reliability. Look out 
for prescriptive safety requirements that are in conflict with 
reliability or availability requirements. Safety without availability 
is pointless. A railway where all the trains are stopped is very safe 
(at least for a while) but also completely useless.

This does not mean that well-proven design techniques that 
use failsafe principles are a bad thing. Indeed the use of some 
of these well-proven building blocks can save a lot of analysis 
and can support a high level of system safety provided they are 
used within a suitable overall architecture that meets the required 
availability.

In general, safety and availability must be specified in a 
compatible way to produce a meaningful set of requirements 
and where that is not the case, the requirements should be 
challenged.

COMMON PITFALLS 
As stated above, SIL has unfortunately become a term that is 
now often used (and mis-used) without any great thought or 
understanding.

Here are a few of the common problems:

• Conflicting requirements: a system or subsystem is required 
to have a certain SIL (usually 2 or 4) but certain components 
and architectures are also specified that conflict with 
delivering that requirement – e.g. the use of specified point 
machines, external locks, signal types, axle-counters, etc. that 
do not have the safety evidence to support an assessment 
(and maybe don’t have the necessary performance). LED 
signals have been a common recent problem in this area;

• A requirement for one contractor to take ‘total system safety 
responsibility’ in a contract where they are not delivering 
the whole system and do not have the safety evidence 
for the parts supplied by others or already existing; or to 
state that the total system will be SIL ‘x’ when the supplier 
is only delivering part of the scope and the detailed safety 
performance of the rest is not specified, or worse, not known;

• ATO and CTC systems being specified as SIL2 in the absence 
of any knowledge of the system architecture and even 
when they may have no safety functions. Auto driving is not 
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‘of itself’ a safety function. If the system is designed to be 
periodically driven manually, then a human driver cannot 
be assured to meet any SIL. Human factor failure rates 
should then be used in risk assessments. If the ATO does 
contain safety functions such as door control or roll-forward 
protection then those functions can be allocated a SIL if 
necessary; the non-safety functions cannot be. Similarly most 
CTC functions have their safety assured by the interlocking 
that sits behind them. Anything associated with the execution 
of a manual command cannot have an overall integrity better 
than the manual input that initiates it. It is worthy of note 
that the Japanese railways with their long history of largely 
excellent safety performance and strong safety culture do 
not consider CTCs to be a safety system. That said, certain 
commands like ‘emergency replacement’ can have a safety 
function (normally some sort of combinational logic) and a SIL 
may appropriately be assigned to ensure that such a function 
is correctly executed to a defined level of certainty once a 
command is given. Wherever possible, these functions should 
be segregated in the overall architecture, thus minimising 
the impact that the subsystem will play in the overall safety 
assessment and ongoing safety management. Complex non-
safety-related functions such as data analysis and decision 
support, often required as part of modern CTCs, need 
the functionality of High Level Operating Systems such as 
Windows or Linux and the imposition of unnecessary SILs in 
these areas will be in conflict with delivering such functionality 
cost-effectively;

• Specifying a SIL for subsystems without specifying the overall 
safety targets for the system of which they are part. For a 
meaningful safety assessment to take place an overall system 
safety target needs to be set and then tolerable hazard rates 
(THRs) derived for each of the subsystems contributing to it. 
A system of SIL4 subsystems is not necessarily a SIL4 system 
itself unless the assessment and the architecture and system 
design that underpins it are done correctly. 

EXAMPLES
Taking the above issues into account, the following should be 
ensured:

• The scope of safety responsibility is aligned with the scope of 
delivery;

• Suppliers should generally seek only to take safety 
responsibility and responsibility for safety assurance for their 
own contractual delivery commitments in terms of hardware 
and software;

• Where a client wishes a contractor to take assurance 
responsibility for a larger scope, including scope delivered by 
the client itself or for other contractors the client has selected, 
then the terms of any offer must be carefully considered. 
In general, any such offer should include terms stating that 
failure by the client, or the third party contractor, to provide 
the necessary safety data or to meet their assigned THR’s are 
considered to be ‘force majeure’ events;

• Where there are pre-decided elements that will limit the SIL 
of the overall system the contractors should ensure that they 
do not offer a higher SIL than is actually achievable but make 
clear exactly what the scope of the offer is, e.g. words such 
as “All new scope supplied will be designed to meet the 

requirements of EN50129 SIL4. Our current assessment is that 
the achievement of SIL4 at the system level will be limited by 
‘xxxxx’. We are happy to work with (the client) to confirm the 
system level assessment (using such techniques as hazard and 
fault tree analysis) and thus to determine such changes as 
will be required to raise the overall system to SIL4 integrity if 
required and practicable”;

• Where the customer asks for a SIL2 CTC or ATO, the 
contractor should not reinforce the error by using similar 
wording in their offer but should use wording such as;

• Any identified safety functions within the CTC or ATO will be 
designed and assured to meet the requirements of EN50128 
SIL2;

• If necessary (e.g. if the potential client reacts unfavourably 
to the above wording), it is acceptable to use terms such as 
“the balance of the software within the CTC (or ATO) will be 
written and assured using the same set of software assurance 
techniques as the safety-related functions”. A contractor 
should not offer SIL2 on functions that are not safety-related. 
If a customer asks for that, get help to remove his confusion;

• Wherever possible, a contractor should attempt to offer 
a system architecture that segregates the safety-related 
functions from the non safety-related functions so that they 
do not have the constraints of re-test and re-validation 
applied to the non-safety functions as well. This can bring big 
benefits in whole life cost and NCR correction timescales;

• Ask the customer to specify what his safety target is, and 
what it relates to, in clear and preferably numerate terms. 
Remember that the conditions and time requirements (where 
relevant) must also be clear. If the client is not sophisticated 
enough to do that but is using ‘SIL4’ as a shorthand for 
‘we want it to be as safe as possible’, then the contractor 
should specify within the offer what is meant by SIL4 (or SIL3, 
2, 1, or 0) in the context of the response to the customer 
requirements and the overall system configuration. Creating 
mis-matched expectations only leads to problems later;

• Contractors should try not to use incorrect ‘shorthand’ 
when describing their own products. To do so can create 
unintended commitments that may be difficult or impossible 
to deliver.  So, do not say things like ‘Product X’ ‘is SIL4’ 
but use wording such as: ‘is designed to exceed the safety 
integrity requirements needed to meet EN50128/129 SIL4 
when correctly installed, integrated and maintained’. Equally 
do not say ‘the CTC will be SIL2’, rather use wording such 
as ‘the CTC software will be written and assured using 
appropriate techniques from EN50128 for functions requiring 
an assured safety integrity’. These are subtle but important 
differences.

CONCLUSION
SIL is one of the most misunderstood and thus misused terms in 
the railway industry. This commentary attempts to explain some 
of the common pitfalls and gives guidance on what should and 
should not be said or offered. More information can be found 
in the IRSE article ‘The use and misuse of SIL’. Misuse of the 
term SIL by clients/customers should be challenged as any other 
wrongly specified requirement would be.
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ETCS on the Gotthard Route

Swiss Federal Railways (SBB) has completed the switchover 
to ETCS Level 2 on the first section of the new north-south 
Gotthard Base Tunnel route.  The in-cab signalling system was 
commissioned on 16 August 2015 on the northern portal’s 19 km 
feeder line between Brunnen and Erstfeld.

ETCS signalling will allow six freight trains and two passenger 
trains to travel through the Gotthard Base Tunnel in each 
direction, every hour.  The southern section between Castione 
and Pollegio will be using ETCS from November. An 80 km/h 
speed restriction will initially be in place between Flüelen and 
Erstfeld.

The tunnel will be completed in October, at which point an 
extension testing programme will begin. More than 3,000 test 
runs will be conducted throughout the tunnel.  Services are 
due to commence on 11 December 2016, concurrent with the 
European timetable change.

At 57 km, the Gotthard Base Tunnel, which will traverse the Alps 
between the northern portal of Erstfeld and Bodio in the south, 
will become the longest rail tunnel in the world once complete, 
stripping the title from Japan’s 53.85 km Seikan Tunnel.

Alstom to open signalling research centre  
in Russia

Alstom has partnered with local institutions to develop railway 
signalling systems in Russia and establish an engineering centre 
in the country.
The company is collaborating with rolling stock manufacturer 

Transmashholding, Research & Design Institute for Information 
Technology, Signalling and Telecommunications on Railway 
Transport (JSC NIIAS), and science and technology Skolkovo 
Foundation.
A new R&D facility will be established in the Skolkovo 

technological cluster near Moscow by the end of the 2015, and 
the partners will jointly develop railway signalling systems based 
on Alstom and NIIAS technologies.
Using satellite navigation and digital communications, the 

new signalling R&D facility will develop modern railway traffic 
management technologies for conventional, high-speed and very 
high-speed lines.
Alstom Transport Russia and CIS senior vice-president 

Martin Vaujour said: “This new engineering centre in Skolkovo 
will allow developing and commercialising cutting-edge Russian 
signalling equipment for all types of lines.  For Alstom, the new 
agreement is a further movement into the Russian rail market.
The company already holds major stakes in several Russian joint 

ventures, manufacturing trains and trams for Russian heavy and 
light rail networks. It operates three rolling stock manufacturing 
joint ventures in partnership with Transmashholding.

Contract awarded to install rail automation on 
MTA’s Queens Boulevard subway line

Siemens has secured a $156m contract from the New York City’s 
Metropolitan Transportation Authority (MTA) in the US to install 
communications-based train control (CBTC) on the Queens 
Boulevard Line.

The radio-based CBTC technology offers real-time data on 
vehicle position and speed conditions, allowing system operators 
to safely increase the number of vehicles on a rail line, as well as 
help MTA to accommodate more passengers on its system.  The 
system also reduces the amount of wayside equipment and, as 

a result, reduces maintenance costs and service disruptions.  In 
addition, the CBTC technology precisely locates each train on 
the tracks and controls speed, improving on-time performance 
for riders and employees.

Siemens Rail Automation head John Paljug said: “Through 
our work on the Canarsie line, we’ve seen first-hand that CBTC 
technology can have a significant positive impact on ridership for 
the New York City subway system.”

The upgrades will increase number of trains running on the 
Queens line, as well as increase passenger capacity.  Under the 
deal, Siemens is supplying the on-board equipment for a total 
of 305 trains and installing the wayside signalling technology 
at seven of eight field locations.  The CBTC technology offers 
continuous updates on system status that results in fewer delays 
and up-to-date travel information shared with riders via public 
address systems, electronic screens and mobile applications.

Siemens’ New York City-based rail automation team of CBTC 
experts, which has been working with NYCT for more than 
15 years, will be responsible for managing and deployment of 
the system.

Apart from the Queens Boulevard line, the company has 
successfully installed CBTC technology on MTA’s Canarsie L line 
that operates from Chelsea (Manhattan), through Williamsburg 
to Canarsie (Brooklyn).  As part of the deal, development work 
is expected to start on the Queens Boulevard line later this year 
with the major installation beginning in mid-2017.

First Trackguard Westrace Mk2 commissioned 
in Scandinavia

Following the successful completion of the final stage 
of signalling work by Siemens, Norway’s metro transport 
infrastructure owner, Sporveien Oslo AS, has now commissioned 
into full service all four sheds for the new Avløs rail depot for 
Oslo’s Kolsåsbanen. These commissionings marked the final 
phase of the 10-year Kolsåsbane project, which has delivered 
new metro rail infrastructure from the centre of Oslo out to Kolsås 
station in the city’s western suburbs. 
The project saw an extensive programme of modernisation and 

expansion to the previously disused depot, with the main train 
sheds now in operational service and providing full train cleaning 
and maintenance facilities. 
Following an extensive and successful approval process, the 

project also marked the first deployment in Scandinavia of 
Siemens’ Trackguard Westrace Mk2 system, which provides 
interlocking and control for the depot area. Covering a number 
of complex interfaces, Siemens’ work included the signalling 
application design, building the data templates, the provision 
of interlocking and signalling equipment and all installation and 
testing. The company also provided commissioning support to 
the client, as well as comprehensive, site-based training for the 
control centre operators and system maintainers.
Already proven in service on a number of projects worldwide 

(including the rail depot to the west of Reading station in the UK, 
the Auckland Project in New Zealand and on metro applications 
in Singapore), Trackguard Westrace Mk2 provides higher capacity 
than the Mk1 system and, with a straightforward migration 
path, its additional processing power delivers faster cycle times. 
The system architecture also allows for the distribution of input 
and output modules, remotely from the interlocking, together 
with a ‘hot swap’ capability for processor modules. For the 
maintainer, Trackguard Westrace Mk2 has an enhanced visual 
diagnostics system for maintenance and fault-reporting and its 
advanced design means that there is a reduced spares-holding 
requirement. 

INDUSTRY NEWS
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Train detection for the depot is by axle counters, which operate 

via the Frauscher Advanced Counter interface, with centralised 
signalling control for the whole of the metro network being 
provided by Siemens’ Controlguide Westcad traffic control 
centre at Tøyen. This has also been modified as part of the depot 
project, with a local Controlguide Westcad system installed in the 
depot. 
Commenting on the programme, Adrian Stubbs, Siemens’ 

Delivery Director, Mass Transit and International, said; “We are 
delighted to have delivered this challenging programme in 
just 17 months, whilst meeting all the relevant programme and 
budget requirements. Siemens has a long history of successful 
project delivery in Norway and we are proud to have worked with 
Sporveien on the Oslo metro for over 20 years on programmes 
including the T-Banering and Kolsåsbanen.” 
“The introduction of Trackguard Westrace Mk2 was a very 

fitting way to conclude our work on Kolsåsbanen, just the 
latest in a long line of innovations that our UK-based engineers 
have developed for this network. The success of the project 
is a further demonstration of our team’s expertise in the 
design, development and installation of this latest interlocking 
technology and we now look forward to the commissioning of the 
final phase of the Lørenbane Project, with the newly constructed 
station at Løren opening in April 2016.”

Østfold ETCS pilot line goes live

Services on an 80 km section of the Østfoldbane southeast of 
Oslo are now running under ETCS Level 2, following the formal 
commissioning of the first phase of Jernbaneverket’s national 
ERTMS roll-out.  The ETCS installation on the plot line between 
Ski and Sarpsborg was inaugurated by Transport Minister 
Ketil Solvik-Olsen on August 31.  Nine of NSB’s Class 74 Flirt 
EMUs have been equipped with ETCS to operate 22 weekday 
services each way and 14 each way at weekends.

JBV Signalling & Telecom Director Sverre Kjenne said the 
commissioning marked ‘a technological revolution’ for rail 
operations in Norway.  The route has been equipped with 
Bombardier’s Interflo 450 Level 2 equipment (Version 2.3.0d), 
and all lineside signals have been removed.  The pilot line is 
controlled from JBV’s Traffic Control Centre in Oslo using a single 
radio block centre, replacing conventional interlockings at the 
seven stations. 
According to the minister, a total of NOK1.2bn has been 

invested in revitalising the secondary route, which was ‘more 
than a typical lottery win’. Half was spent on the signalling and 
train control systems, while the remainder was used to modernise 
the stations. New 250 m platforms have been built at Kråkstad, 
Tomter, Spydeberg, Askim and Mysen, able to accommodate two 
EMUs in multiple. The stations have also been equipped with 
passenger information systems, new lighting and accessibility 
improvements. 
Following the establishment of JBV’s ERTMS project team in 

2008, the route was selected for the pilot project because the 
Rakkestad – Sarpsborg section had no regular passenger service. 
Test trains began running in November 2013. The rest of the 
route has now been equipped to permit full passenger operation 
under ETCS Level 2. 
Project manager Eivind Skorstad hopes to start prequalification 

early next year for the next phase of the project, which will see 
the introduction of ETCS on three routes: the Nordlandsbanen 
between Trondheim and Bødo, the Hønefoss — Bergen section 
of the Bergensbanen and the Ofotbanen which carries Swedish 
iron ore trains to and from Narvik. Contracts are to be placed in 
mid-2017, for installation in 2019-21. The Norwegian network is 
due to be fully equipped with ETCS by 2030.

Telstra wins national train communications 
system contract from ARTC

Telecommunications and media firm Telstra has secured a ten-
year contract from the Australian Rail Track Corporation (ARTC) to 
provide ongoing telecommunications for its 8,500km national rail 
freight network.

The deal allows the national freight network to meet its evolving 
data-intensive communications’ needs and offers a platform for 
future rail technology innovation.  It also covers the security of 
supply, maintenance and enhancement to ARTC’s national train 
communications system (NTCS), which is a single government-
funded network for communications between train control, trains, 
trackside workers and wayside equipment.

According to ARTC, the NTCS was essential to ensuring future 
rail freight success, with a solid digital platform in place to exploit 
for safety, efficiency and capacity benefits.

ARTC CEO John Fullerton said: “The Telstra-based NTCS will 
provide a platform for many of the new and exciting innovations 
being developed by ARTC. Using the Telstra NextG network, 
applications such as safe travelling distance technology (proximity 
alerting), real-time locomotive tracking, sophisticated track and 
wayside monitoring technology, situational awareness systems 
and the next generation of train management — the advanced 
train management system (ATMS) — all become possible.”

In December 2014, ARTC switched off its analogue 
telecommunications network to operate a single nationwide 
platform with NTCS replacing disparate and old communication 
systems.

The ARTC’s move to Telstra NextG is the first time a 
rail access provider has moved from a private to a public 
telecommunications network for railway operations in Australia.

NTCS uses Telstra NextG coverage along its routes which 
includes more than 70 base stations built specifically for ARTC, 
supplemented by an Iridium-powered satellite solution to provide 
redundancy in black spots along the rail corridor.

Thales Deutschland chooses tool to test 
braking curves

Thales Deutschland decided to use the open source tool 
ERTMSFormalSpecs in the context of their ERTMS Baseline 3 
on-board unit development process.  With this product, Thales 
Deutschland will be able to achieve a disruptive acceleration and 
cost cutting effect for the testing of their OBU, as well as increase 
coverage and depth of testing.

Christian Wallner, Product Strategy Train Control at Thales 
Deutschland: “ERTMS Solutions has demonstrated the usefulness 
of their tool, ERTMSFormalSpecs, and the quality of their service. 
Their expertise in breaking curves is another major element, 
which convinced us to sign this contract with them. We are 
convinced that ERTMSFormalSpecs will boost our OBU testing 
process, provide us large costs and time savings, and increase 
the transparency of our testing process, towards our ERTMS 
customers.”

Stanislas Pinte, Managing Director ERTMS Solutions said: 
“This contract is a critical step for ERTMS Solutions, as Thales 
Deutschland is the first ERTMS on-board manufacturer which will 
officially use the tool with this contract, we are proud to help the 
industry achieve time and cost savings, and at the same time 
increase the quality of testing for the most critical component 
inside the ERTMS on-board unit systems: the computation of the 
braking curves.”
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GSM-R interoperability testing completed  
in Turkey

Italian certification group RINA has successfully completed 
interoperability testing of the GSM-R base station subsystem 
access network supplied to national railway TCDD by Huawei, 
and the GSM-R network switching subsystem core network 
supplied by Nokia. 

Computer-based integrated control system  
for Metrolinx

Regional transport agency Metrolinx has awarded Alstom a 
€113m contract to provide a computer-based integrated train 
control system covering the Greater Toronto and Hamilton area. 
Commissioning is scheduled for late 2018. 

Announcing the contract on 10 September, Alstom said 
its Iconis technology would provide a single control centre 
with advanced traffic control and operations management 
functionality. This would give a comprehensive view of the 
452  route-km network which carries 253 weekday trains, 
and support the optimisation of that train movement and the 
management of preventive maintenance work.  The project will 
be undertaken by Alstom’s office in Toronto.

Parsons awarded Chicago Metra PTC contract

Parsons has been appointed by Chicago’s commuter rail operator 
to install its positive train control (PTC) system on Metra trains.  
Their role will include supplying and fitting a train management 
system that is interoperable with 12 other rail systems.  Chicago 
has been described as presenting the most complex challenge 
for PTC in the whole country.

In 2008, the Rail Safety Improvement Act made it mandatory 
for all passenger railways to have some kind of PTC system in 
place by December 31, 2015.  US authority the Federal Railroad 
Administration (FRA) have now admitted that most of the 
country’s rail routes will miss that deadline.

Parsons has already supplied PTC systems to several other US 
networks, including Metrolink, Amtrak and Caltrain.

Huawei said TCDD has typical multi-vendor GSM-R 
infrastructure, with Nokia, Kapsch and Huawei elements. This 
enables TCDD to benefit from ‘a rich choice of products and a 
competitive supply chain’, according to Huawei. 

‘We carried out eight weeks of testing which included static 
tests performed in a lab environment in Ankara and dynamic 
tests along the track in the Eskişehir area’, said Federica Fornari, 
Head of Railway Certification GSM-R Unit, RINA Services. ‘The 
results of these tests prove that Huawei BSS Access network and 
Nokia NSS Core network are interoperable and performing in 
accordance to applicable EIRENE requirements.’

Re: Have we forgotten the signaller?
In response to Andy Overton, I am sorry that I did not address 
the issue of the operators in my previous comments on control 
centralisation. The contingency plans in the Netherlands, 
for example, do include all the necessary arrangements for 
the relocation of staff. It is accepted that in the case of a 
catastrophic event there will be a significant initial delay while 
operations (and operators) are relocated. The concentration of 
the actual interlockings in British practice makes the provision 
and initiation of standby interlockings and transfer of vital links 
and communications a much bigger job without the option 
of any local interlocking control, although otherwise there are 
advantages in the British approach.

Regarding local knowledge, recent experience suggests that 
this is already much reduced due to expanded control areas at 
remote locations, and serious errors and delays have occurred 
during incidents. Familiarisation exercises help, but a more 
systematic method of location identity needs to be adopted by 
everyone, as control areas continue to expand.

Roger Ford has made the point that signallers — and I would 
add controllers — are the best people to define what is needed 
for traffic supervision. It was encouraging to see signallers and 
controllers assessing the effectiveness of the demonstration TM 
systems but what a waste it was that the entirely sensible IECC 
evolution, which Roger describes, was stalled and allowed to 
languish for so long.

The first IECC at Marylebone was, I believe, the first to be 
produced other than by the original developer and supplier 
of IECC systems, as BR had protected the position of having 
multiple sources.

Bruce MacDougall

FEEDBACK
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IRSE Merit Award: Colin White
By Colin Porter

As readers will know, from time to time the IRSE presents 
Merit Awards to those who have been nominated by members to 
recognise a significant contribution to the work of the Institution. 
A recent recipient was Colin White, a long standing Fellow of the 
Institution, who works for London Underground, as he has done 
throughout his whole career.

Colin was originally nominated back in 2008 when the awards 
were introduced, for his membership and chairmanship of 
the Institution’s Examination Committee, going back for very 
many years. Every year the members of this committee set the 
questions for the Institution’s professional examination held in 
October and then mark the papers, something that they all do on 
a voluntary basis. 

For some reason, lost in the mists of time, the award was not 
actually presented then, and when Colin was re-nominated in 
early 2015, for exactly the same reasons (although he had by 
then handed over the chairmanship to others), the nomination 
rang a bell in my mind. I was able to find the original engraved 
plaque for his award, which he was finally united with at a small 
celebration with his work colleagues held at Templar House in 
London at the beginning of August 2015, when I presented Colin 
with his award on behalf of the President and Council.

Colin Porter (left) and Colin White (right). 
Photo: Jerry Carter.

SWISS SECTION
Train Protection for Non-interoperable Railways

By George Raymond and Brian Smith

Thirty-one members and guests of the IRSE Swiss Section 
gathered in Olten on 19 June to hear talks on train protection 
for railways that don’t exchange trains with the mainline network.  
We also heard about solutions for low-traffic lines that are 
interoperable but can’t afford mainline signalling. 

Track gauge, loading gauge or electrification may separate non-
interoperable railways (NIRs) from the mainline network.  Metros’ 
dense traffic tends to make them NIRs as well.  In Europe, NIRs 
will not migrate to ETCS.  Most Swiss NIRs are metre gauge, but 
some are less-than-metre or indeed standard gauge, such as the 
Rigi Railway. 

NON-INTEROPERABLE LINES IN SWITZERLAND
The event’s lead organiser was Rolf Gutzwiller of eduRail, who 
explained the introduction of train protection in Switzerland in the 
1930s based on the Signum magnet, which on Swiss main lines 
is now being replaced by a Eurobalise controlled from an ETCS 
lineside electronic unit (LEU).  He also noted that Swiss NIRs seem 
set to continue for decades with lineside signalling when some 
comparable lines elsewhere already have cab signalling. 

Wolfgang Hüppi of the Swiss Federal Office of Transport (BAV) 
presented ZBMS, the regulation on train protection for NIRs that 
BAV issued in 2013.  BAV did so in view of the rising numbers of 
trains and passengers on such Swiss lines and after consultation 
with the involved railways.  Train protection may be needed on 
NIRs to raise speeds, which sometimes exceed 100 km/h, or to 
increase capacity, for example by allowing simultaneous entry 
into passing loops or automatic route setting. 

A central goal of ZBMS is to make NIRs interoperable with each 
other by using standard ETCS components and thus to save 
money.  ETCS standardisation lets one NIR lend or sell vehicles 
to another and allows through running on adjacent NIRs and 
dual-gauge sections.  It also promises standard interfaces, tested 
products, faster implementation, cheaper replacement parts 
produced on a larger scale, and long-term support by a number 
of vendors.  Only Siemens supports ZBMS for the moment, 
however. 

In 2014, BAV had each of the Swiss NIRs submit a risk analysis 
showing that its train protection scheme keeps risk acceptable.  
Given that overly strict general rules might close some lines, BAV 
deliberately avoided defining a rigid ‘acceptable risk level’ in 
order to allow appropriate consideration of each case. 



IRSE NEWS |  ISSUE 215  |  OCTOBER 2015 29

High-risk signals often stand on downhill sections or protect the exit 
of passing loops.  This is Rhaetian Railway’s Alp Grüm station on 

 16 July 2014.  Photo: Markus Giger. 

Harsh mountain conditions require train protection on the Rhaetian 
Railway, the system leader for ZBMS.  This is Ospizio Bernina 

(elevation 2253 m) on 15 February 2014.  Photo: Pierre-Yves Kalbfuss. 

RHAETIAN RAILWAY AS SYSTEM LEADER
At the start of 2015, BAV designated the Rhaetian Railway (RhB), 
Switzerland’s largest NIR, as ‘system leader’ for ZBMS just as 
Swiss Federal Railways (SBB) is ETCS system leader for Swiss 
mainline railways. 

Pierre-Yves Kalbfuss of RhB explained that the basis for ZBMS 
is ETCS Level 1 Limited Supervision (L1 LS).  ETCS is “too 
big to die” and thus provides a stable basis for ZBMS, which 
prescribes ETCS components for the air gap between track and 
train, including Eurobalise, Euroloop and corresponding vehicle 
equipment.  Unlike ETCS, however, ZBMS uses no cab signals 
and requires that the driver need do nothing at a transition 
between equipped and non-equipped sections.  ZBMS goes 
beyond standard ETCS L1 LS to cover control during train 
reversal and shunting, and when entering and leaving rack 
sections. 

As a general rule, ZBMS requires that NIRs install train 
protection that – as a minimum – stops a train after passing 
a signal at danger.  On the basis of its risk analysis, each NIR 
must identify locations where the overlap after the signal is too 
short.  Such locations merit ETCS components that continuously 
monitor a train approaching a restrictive or danger aspect and 
stop the train before it reaches the signal.  High-risk signals may 
for example be closely spaced, stand on a downhill section or 
protect the exit of a passing loop. 

As part of its migration plan, which includes renewal or 
retrofitting of vehicles, the NIR must also decide whether, where 
and when to remove the old train protection system (often 
magnets) for non-equipped vehicles. 

As ZBMS system leader, RhB is piloting the development of 
technical rulebooks and standard braking curves.  A big issue is 
allocating the cost of ZBMS between the infrastructure operator 
and the train operator, whose sources of financing often differ. 

REPRIEVE FOR AN ALTERNATIVE
Markus Enzler of the Berne - Solothurn Regional Railway (RBS) 
described the ZSL 90 system from Siemens that protects trains 
by means of a leaky feeder between the rails.  ZSL 90 was 
introduced in the 1990s on the RBS, WSB and Forchbahn railways 
in Switzerland and later on the standard-gauge, 160 km/h 
Kuala Lumpur airport line.  ZSL 90 monitors a train and stops it 

before it reaches a signal at danger.  A cab display shows current 
and allowed speed. 

RBS runs 550 trains daily on its trunk line between Berne 
and Worblaufen.  ZSL 90 also covers shunting movements in 
Worblaufen, which are frequent around rush hours.  No train has 
ever passed a ZSL 90 signal at danger.  And reliability continues 
to exceed expectations despite the system’s age.  But Siemens 
may stop supporting the current ZSL 90 technology in coming 
years.  In summer 2014, RBS, WSB and Forchbahn therefore 
asked Siemens to re-engineer ZSL 90 and replace its hardware 
and software by 2020.  ZBMS remains a long-term option. 

LEVEL 3 IN SWEDEN, KAZAKHSTAN AND 
ZAMBIA
Andreas Jonas of Bombardier presented his company’s 
Interflo 550 implementation in Sweden, Kazakhstan and Zambia. 

ERTMS Regional is a solution for interoperable lines that can’t 
afford main line signalling.  Bombardier implemented ERTMS 
Regional with the company’s Interflo 550 platform and GSM-R 
on Sweden’s 123 km Repbäcken - Malung line.  It is devoid of 
signals, track circuits and axle counters except at one station.  
Lineside equipment is limited to 350 passive ETCS balises, and 
object controllers for point machines and level crossings.   The 
controllers link to the central system by radio or cable depending 
on location.  At present, the line’s fixed blocks see some eight 
freight trains a day.  ERTMS Regional eliminated the need for a 
person at each station, cut the cost of resignalling by 50% and is 
compatible with trains equipped for ETCS Levels 1 and 2.

In Kazakhstan, Bombardier is implementing Interflo 550 with 
TETRA radio in pilot projects on the 146 km Uzen - Bolashak and 
293 km Korgas - Zhetygen lines.  Both of these single-track lines 
have ETCS Level 3 moving block.  A train integrity monitoring 
system (TIMS) at the train’s end is equipped with GPS, a brake-
line pressure gauge and a radio link to the head-of-train unit, 
which is linked to the train protection system.  Bombardier is 
also implementing Interflo 550 on Zambia’s 980 km Chingola-
Livingstone line.  To avoid theft and vandalism there, all 
communication is by microwave. 

Interflo 550 allows a work crew to enter a speed restriction on a 
hand-held terminal at the ‘last moment’ before starting work.  
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Siemens’ ZSL 90 train protection from the 1990s has earned a reprieve 
on Berne-Solothurn Regional Railway (RBS), but ZBMS remains a long-
term option.  Markus Enzler captured Worblaufen station, where three 

routes converge, on 14 December 2012. 

An RBS train from Berne arrives in Solothurn on 15 January 2011.   
The antenna cable of the ZSL 90 train protection is visible between 

the rails.  Photo: Markus Giger. 

Future possibilities include: 
• ETCS Level 3 as an overlay in which trains with TIMS will use 

L3 and all others L2, 
• linking ETCS L3 with systems that pace trains to optimise 

energy use and traffic flow, and
• GPS positioning. 

GPS IN AUSTRIA
Franz Kaiser of Siemens described applications of his company’s 
Trainguard STC system on two Austrian NIRs.  STC stands for 
satellite-based train control.  The system mostly uses ETCS 
components.  

A train uses GPS, its odometer and fixed RFID transponders 
– not Eurobalises – to know where it is along the line.  The 
transponders also show which track the train is on.  Both the train 
and the central system independently monitor the train and can 
stop it.  The system can post temporary speed limits or flag an 
out-of-order level crossing.  It also prevents vehicles from leaving 
shunting areas when they shouldn’t.  Train integrity monitoring 
is automatic for multiple-unit trains; on other trains, the driver or 
guard pushes a button after a visual check at each station. 

Trainguard STC has been in operation since 2006 on the 59 km 
Linz local railway (Linzer Lokalbahn) and since 2011 on the 53 km 
Pinzgauer Lokalbahn in Austria’s Pinzgau mountains.  On the 
latter line, which had been threatened with closure, all vehicles, 
including work machines and a steam locomotive, are equipped.  
Trains typically run on 15 minute intervals and communicate 
every 20 seconds with the control centre.  A future project is to 
integrate level crossings to reduce cabling. 

CBTC FOR METROS
Bernard Stamm of Siemens described his company’s Trainguard 
MT (Mass Transit) platform for communications-based train 
control.  CBTC systems are usually proprietary systems for closed 

networks.  On such a network, the customer is free to do what he 
wants, but this freedom can be costly.  Trainguard MT is a high-
performance signal system for metro and other lines with very 
short headways.  It can easily support energy-optimised running.  
Trainguard MT normally uses ETCS-based components, but is 
customised for each network. 

CBTC is appropriate for NIRs with dense shuttle traffic and a 
homogenous vehicle fleet.  Mr Stamm described each metro line 
in Paris as a separate network.  Trainguard MT equips Paris metro 
line 1, which went driverless in 2012 after 112 years of driver 
operation.  Trainguard MT also provides CBTC in the Bosporus 
tunnel in Istanbul, where local urban trains run on moving blocks 
and other trains on fixed block.  The same concept could be 
applied in Switzerland on the core section of the Zurich S-Bahn 
or the proposed shuttle trains to carry road vehicles through the 
new Gotthard rail tunnel during refurbishment of the road tunnel. 

Trainguard MT uses standard ETCS components except for 
WLAN technology instead of GSM-R.  WLAN access points 
are every 200 to 400 metres in tunnels and 300 to 600 metres 
outside.  Mr Stamm said that CBTC systems require high 
bandwidth and a homogeneous vehicle fleet, preferably of new 
vehicles to avoid retrofit cost.  The operator must also be ready 
to deal with a single vendor; unlike ETCS, CBTC systems are not 
further developed by a neutral third party. 

A CONCLUSION
Swiss Section President Daniel Pixley noted that NIRs offer the 
chance to try new signalling solutions.  Common challenges 
include migration and minimising lineside equipment.  
Standardisation among operators can save NIRs money. 

The authors thank the speakers for their help in preparing this 
article. 
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YOUNGER MEMBERS SECTION
IRSE Module 2, 3 and 5 Exam Study Day

By Helen Kellaway, Chairperson

On the 18 and 19 July, the IRSE Exam Module 2, 3 and 5 study 
days were held at Signet Solutions Ltd in Derby. These study days 
are organised with the aim of helping people with an interest in 
sitting the exams and those actually taking the IRSE Exams held 
in October each year.
Signet have been kindly allowing us to use their training 

facilities for this study weekend for over six years. Signet have 
a wide range of equipment in a range of configurations which 
enable the delegates on this study weekend to try their hand at 
activities such as signalling using an NX panel and lever frame, as 
well as adjusting and testing various equipment in order to better 
understand how they function.
The use of these facilities is invaluable to the delegates who 

attend as it enables kinaesthetic learning to enhance the theory 
learnt in the classroom and at home. 
Saturday’s session kicked off with the Younger Members section 

chairperson, Helen Kellaway, welcoming the delegates alongside 
Peter Woodbridge and Reuben Dakin, who talked through the 
programme of the two days. Saturday had been divided into 
sessions that covered topics within each of the three IRSE Exam 
modules and delegates were able to choose which sessions they 
wished to participate in. 
The classroom sessions for Module 2 — Signalling the Layout 

covered exam technique and headway calculations as well as the 
positioning of signals, operational requirements and constraints. 
Module 3 – Signalling Principles covered the production of 
control tables and stopping calculations and Module 5 consisted 
of demonstrations on the operation of various equipment such as 
points, signals, AWS, TPWS and level crossings.
There was also a general session which included an introduction 

to the IRSE and the benefits of membership which included 
mentorship, awards and bursaries, IRSE exams, licensing and 
IRSE publications. This session also covered how to construct 
answers to specific questions taken from past papers and 
consisted of a demonstration on an NX panel of how an 
interlocking was implementing the content of the control tables. 
All of these sessions encouraged interaction between the 

delegates and the tutors to clarify understanding and provoke 
discussions on the various topics to aid learning. 
Sundays sessions were aimed at ‘having a go’ at some mock 

exams and delegates were given the option to do these in exam 
conditions or in a more related environment where they could 
clarify any questions where they needed to.
Thanks go to Peter Woodbridge, Reuben Dakin, Dorothy Pipet, 

Andy Knight, Andy Witton and Dan Healy for giving up 
their weekend to contribute to this study event and help the 
delegates.
Thanks go again to Andy Knight for allowing us to use Signet 

Solutions’ broad range of training facilities and thank you to all 
those behind the scenes who helped make this weekend such a 
success. 
If you are interested in find out more about the IRSE Exams 

please take a look at the Exam page on the IRSE website  
www.irse.org.

One of the classroom sessions - the benefits of IRSE membership.

Network Rail’s Dan Heeley and Andy Witton go through the workings 
of point machines covering aspects such as the constituent parts, 

operation, testing and maintenance issues.

Delegates getting 
some hands on 

experience using 
SSI Interrogator/

Generators to drive 
signal aspects.
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Creating IRSE NEWS — Can’t be difficult, can it?

by Mark Glover, Production Manager, IRSE NEWS

A few times in recent months I’ve been asked by friends 
and colleagues something along the lines of ‘I know you’re 
Production Manager of IRSE NEWS, but what do you actually 
do?’. Well, by way of explanation, we’ve created a diagram 
to show the workflow that the NEWS editorial team work to 
eleven times a year to produce a document that we hope 
is of suitable quality and interest to our 5,000+ members 
worldwide. 

1 IDENTIFY CONTENT

4 TYPESET AND LAYOUT

6 FINAL LAYOUT

7 EDITOR’S SIGN-OFF

We need items to publish! Our 
Editor and the Assistant Editors 
tirelessly look out for articles, news 
items and IRSE news of interest to 
our readers. This is hard work and 
never stops during the year.

And over to the Production Manager 
where those edited files are now 
formatted, typeset and laid out. 
Photographs are adjusted for print, 
and we either optimise - or re-originate 
the diagrams for the articles. We use 
a mixture of Macs and PCs, using 
the Adobe Creative Cloud suite of 
production software - mainly InDesign, 
Illustrator and Photoshop.

Our Editor has one final check of the 
‘finished’ document, identifying the last few 
improvements to be made before giving 
the Production Manager sign off to create 
High Resolution PDF files ready to go to our 
printers.

The Production Manager incorporates 
Review comments and adds in 
the advertisements. The quality of 
photographs and diagrams is checked 
one last time and the table of contents 
is created.
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NEWS VIEW 214
As many of you will know, Colin Porter stepped down from the role of IRSE 

Chief Executive at the end of July, after many years of service to the Institution not 

only in that post but in others as well.  At the IRSE Members’ Luncheon in June our 

President Andrew Simmons presented Colin with the “President’s Medal” – a rarely 

bestowed honour in recognition of truly exceptional service to the Institution.  At 

Colin’s retirement event in London in July, Ken Burrage (Colin’s predecessor in the role) 

paid a fulsome and well-deserved tribute to the service Colin has given.  Colin is not 

retiring completely, however, because he is taking over from Ken as Chairman of the 

Licensing Committee.
Replacing Colin in the role of Chief Executive is Francis How, who was the Institution’s 

President in our Centenary year, 2012/13.  He is also a long-standing member of 

the IRSE’s governing Council, and for the past two years has chaired the Education 

and Professional Development Committee.  Francis was previously the Technical 

Director of the UK’s Railway Industry Association, which represents the interests of 

suppliers working in the UK rail industry, where amongst his various responsibilities he 

spearheaded work on innovation and was a member of the Programme Control Board 

for the implementation of ERTMS in the UK.  His professional expertise is in signal 

engineering, and he has been a Member and Fellow of the IRSE for many years.
Commenting on his new role, Francis said: “Following Colin in the role of 

Chief Executive is going to be a real challenge, but it is one that I am looking forward 

to.  I am very conscious of the IRSE’s dependence upon not only its staff but also the 

many members who freely give their time and energy to supporting the Institution and 

its activities around the world.  We also depend upon, and are grateful for, the support 

of the companies for whom those individuals work. I hope that, in turn, they will 

continue to find the relationship mutually beneficial, given the IRSE’s role in facilitating 

the professional development of their engineers.  Closer engagement between the 

Institution and employers is a vital theme of our Strategy 2015-2020.”
Note: The IRSE’s Strategy 2015-2020 was published in the June edition of IRSE 

NEWS.
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Front Cover: A Class 158 on a down local train to Carlisle passes 
Blea Moor signal box on 11 March 2015. This is the remotest 
operational signal box in England, some 248 miles from London.  
Due to be resignalled and controlled from Manchester ROC by 
2024, but when will it actually happen? Photo: Ian James Allison.
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Remember! We are always looking out 
for interesting and relevant articles. If you 
have an idea, please contact the Editor 
or Assistant Editors. Please bear in mind 
that we are a technical institution, and 
that articles shouldn’t be aimed at selling 
products or services.

High spec!! Despite being a largely voluntary group, each of the team 
is professionally experienced in their field of the production process.  We 
produce NEWS eleven times a year in full colour, with between 24 and 
40 pages per issue, and a print resolution of at least 300 dots per inch  
— much the same as the magazines you can buy in the High Street.
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2 ARTICLE SUBMISSION

3 EDITING

8 PRODUCTION

Our Editor chooses which items 
should go into any particular edition 
of NEWS. Main Centre papers, 
Section News, Articles, Letters and 
so on arrive as Word Documents 
and photograph files.

This is where our Deputy Editor springs into 
action. He takes the original documents and 
edits them, checking spelling, grammar, 
sense, confirming compliance to our style 
guide and ensuring that the papers are 
technical, and not just disguised adverts! 
This part of the process is one of the most 
difficult.

We aim to have a full draft of the magazine 
ready for review by the full editorial team 
about a week before we go to press. 
This version will normally be at least 90% 
complete — and hopefully the changes are 
minor at this stage.

Our printers start to produce the magazine 
and to send it to our members. The 
Production Manager provides lower 
resolution versions to go on the IRSE 
website — and the Editor starts the process 
all over again!!
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IRSE Australasia

Victorian Signalling Principles

IRSE Australasia Technical Meeting: Geelong
20 March 2015

Page 3 of 12

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

Figure 1 - Main Signal Configuration
Figure 1 shows the configuration of a mainline three 
position signal:

• The main signal aspects are displayed as colour light combinations on the “A” and “B” arms.
• The “C” arm can display a yellow low speedaspect when both A and B arms are Red.• If A, B & C arms are vertically aligned then the signal is a home signal.
• If the A & B arms are staggered (either side of mast) and there is no “C” light the signal is an automatic signal.
• When fitted, a route indicator gives the driver additional route information.
• When lit, the speed indicator changes the definition of medium speed from 40kph to the speed displayed.
• When lit an “A” indicator means that the home signal it is fitted to is to be treated as an automatic signal when at the Stop position.• On dual gauge track:

o A “V” indicator displayed in conjunction with another proceed aspect authorises a broad gauge train to pass the signal;
o An “S” indicator displayed in conjunction with another proceed aspect authorises a standard gauge train to pass the signal.3.4 Three Position Signal AspectsIn a speed signalling system, the signal aspect conveys 

the allowable speed to the driver (either “normal speed” 
or “medium speed”) and from route knowledge the train 
driver will know the route to be taken.Where the same signal aspect applies to multiple routes 
or where there could be confusion a route indicator is 
provided.
“Normal speed” is the allowable operational line speed“Medium Speed” is 40kph unless modified by a speed 
indicator (65kph or 80kph)“Low Speed” is 15kph.

3.4.1 Main Signal Aspects
Three position 3 aspect signals convey normal speed 
information (Table 4):
Signal Aspect Meaning Comment

(G / R) Clear 
normal 
speed

Driver may proceed at the maximum speed for the section for the train class. The next signal is 

displaying a normal speed proceed aspect.

(Y/R)

Normal 
speed 
warning 

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

(R/R)

Stop Driver must not proceed past home signal unless authorised or if an automatic signal, apply Section 3 Rule 1 of Rulebook
Table 4 - Signal Aspects - 3 Aspect SystemThree position 4 aspect signals spreads the braking over 

2 signal sections and the aspects convey normal and 
medium speed information (Table 5):
Signal Aspect Meaning Comment

(G / R) Clear 
normal 
speed

Driver may proceed at the maximum speed for the section for the train class. The next signal is displaying a normal speed proceed aspect.
(Y/G) Reduce 

to 
medium 

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

(R/Y)
Medium 
speed 
warning

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

(R/R)
Stop Driver must not proceed past home signal unless authorised or if an automatic signal, apply Section 3 Rule 1 of RulebookTable 5 - Signal Aspects - 4 Aspect SystemAn additional medium speed aspect is provided

generally for diverge moves over points:
Signal Aspect Meaning Comment

 

THE EARLY PART OF 2014 By now, hotels had been looked at and a list forwarded to the UK so that negotiations 

between UK and the Hhotels could be finalised.  It was decided to allocate each ‘event’ 

to one of the committee members and be responsible for all thethe entire organisation.  

The ‘events’ were: 
 Welcome reception;  Monday morning technical papers and lunch;  Monday afternoon site visits;  Tuesday technical visits;  Outback Spectacular Tuesday evening;  Partners’ Programme Brisbane;  Wednesday Tilt Train;  Wednesday evening meal;  Thursday Technical visits;  Friday Technical visits;  Partner’s Programmer Rockhampton;  Friday Gala Dinner. Negotiations had been carried out, and approval eventually received, to alter the 

schedule for the Electric Tilt Train from Brisbane to Rockhampton,  as the train did not 

normally run on a Wednesday.  The Train had been booked with QR they had offered to 

provide the Electric Tilt Train exclusively to the IRSE between Brisbane and Rockhampton 

(for a fee of course).  They would also provide lunch and it had been left to the IRSE to 

arrange afternoon tea.  The City hHall had been booked as well as the Convention 

Centre, and the Director-General of Queensland Department of Transport had indicated 

his agreement to give the Key-Nkeynote speech.  However, it was not yet written in stone 

and the vagaries of politicians was were yet to come into play!  Site Programmes in 

outline form had been drafted and requests for quotations for bus transport had also 

been sent out.  The 2014 Annual Convention was held in Lyon, France and so an 

advertising draft programme needed to be produced plus a PowerPoint presentation 

including short videos for display in Lyon.  (In the end the presentation had not been 

given as no Aaudio-Vvisual facilities had been set up at the Gala Dinner — a reminder to 

the Australasians to make sure that they were available in Rockhampton!) 
The Partners’ Programme had not been forgotten.  It had been a feature of 

Australasian Section Conventions that where partners had been involved, the 

programme has always been organised by a couple of local partners and not byu any 

commercial organisation.  After all, it was reasoned that partners of delegates who were 

local, knew what would interest the ladies and when to allow for Rrest and Rrecuperation 

stops!  So a couple of the wifves of the organising committee chairman local members 

undertook to arrange the social programme both in Brisbane and Rockhampton with the 

assistance of an additional partner for the Brisbane activities and the Chairman for the 

Rockhampton activities.  andAafter consultation with the Organising Committee the draft 

programme it was agreed and any transport arrangements that were needed were 

incorporated within the delegates’s transport arrangementsneeds.   THE LATTER PART OF 2014 The fun, or not as the case may [space] be, started about now.  This was the time that 

problems both large and small decided to rear their heads.  The visit to Mayne Control 

Centre (one of the major places to show off to overseas visitors) had been declared a 

restricted place, as Australia entered a new phase of thinking about terrorists.  This was 

a new experience for the country after various Australian Ccitizens had been affected by 

terrorist attacks both at home and overseas.  So all of a sudden the Mayne Control 
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Introducing the New Deputy Editor
Tony Rowbotham’s act is a tough one to 
follow, so I step into his shoes with some 
temerity and considerable professional 
respect for all the work he has done. On the 
other hand, it’s not a leap into the unknown 
for me, as I have been a ‘Q’ or ‘runs as 
required’ member of the IRSE publications 
team since 2004, when I was co-opted to 
organise, collate and edit the Institution’s 
Railway Telecommunications text book. 

Subsequently I was invited to do the same 
for the Centenary book of 2012 and the 
‘Yellow Book’ on Railway Signalling and 
Control published last year.  Over the years 
I have edited a number of professional and 
specialist publications, even the Permanent 
Way Institution’s journal for a year, as well 
as writing several books, so I look forward with confidence to 
lending a hand with the IRSE NEWS.

At this point I should confess that I am not a signal engineer 
and only a self-taught telecomms engineer, but I seem to have 
a knack of absorbing enough technical information and jargon 
to fool some of the people at least some of the time.  I do 
consider myself a professional railwayman, however, with an 
enduring interest in all aspects of railway operation from early 
childhood onwards. Above all, I’m a communicator with a passion 
for sharing information — and convincing non-engineers that 
technology is a fascinating and highly significant focus of interest, 
not a boring irrelevancy that sorts itself out by itself. Sorry — that 
may sound like the start of a rant, so I’ll contain myself.

But I do enjoy communicating. Writing, informing, motivating, 
demystifying and other modes of communicating in the 
workplace have been the linking thread throughout my career. 
When I joined the railway back in 1968 my humble task was 

dealing with passengers’ train enquiries 
in the magnificently named Central 
Telephone Bureau at Waterloo station. After 
a few months you would know the most 
popular train times (and fares) off by heart 
and relished the truly challenging travel 
problems as an antidote. 

But I developed another interest. Directly 
opposite our office was an S&T ‘glory hole’ 
containing a delightful 25-line automatic 
telephone exchange in a polished wooden 
cabinet with a glass see-through front. This 
object made a profound impression on me, 
so with the cheek of the devil I befriended 
the technicians, who allowed me to take 
a closer look, even though they thought I 
was mad. Things developed and over the 

years I made — and still have — many good friends in the S&T 
fraternity. Even better, my interest in signalling and telecomms 
remains unabated.

However, my work with British Rail was never S&T-related, 
instead mainly in planning and marketing.  After ten rewarding 
years, I went over to the other side and became British Telecom’s 
technical press officer for ten years, later going freelance and 
providing editorial  and marketing services for BT, British Rail, 
GEC, Plessey and numerous publications. 

But I always regretted having left the rail industry and finally 
returned to the fold ten years ago, looking after internal 
communications and community relations on projects such 
as overhead line renewal on the West Coast Main Line and 
reconstructing Blackfriars Bridge and railway station.

Now ‘retired’ for more than two years, I am still as busy as ever 
in editorial services and expect ‘twill ever be thus! 

Andrew Emmerson


