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WE CAN PROVIDE THE TRAINER AND 

BRING THE KNOWLEDGE AND 

EQUIPMENT TO YOUR DOOR!

•	 Flexibility for the client to choose the venue.
•	 Equipment arrives and only needs a 240v socket.
•	 With minimal setting up the training can begin.
•	 Once the event is completed the room is easily cleared.

We have built equipment designed to be transported to client’s sites or within our 
own training centre to be moved to other classrooms giving us more capacity for 

delivering practical training. 

This allows some Introduction and Testing courses to be delivered off-site at a venue 
to suit the client and thus help to reduce their costs.

For more information call 01332 343585 or email enquiries@signet-solutions.com 
Visit us online at www.signet-solutions.com
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I was delighted to be contacted by our Editor in my role as Chairman of the Minor 
Railway Section to let me know that the Section had recruited the IRSE’s youngest 
member. Morgan Cookman joined the IRSE as a result of attending one of the section’s 
technical courses. The resulting write up spotlighting Morgan’s life to date and his 
ambitions is recorded in this issue within the IRSE Matters section. 

Compiling the submissions from Morgan, his father and his mentors set me thinking 
about the signal engineer’s recruitment process and the way we attract youngsters in 
to our profession in all trades and grades. I end my piece by asking if there is a suitable 
“Cadet scheme” that Morgan could join. The article went out for proofing to a number 
of the great and good in our profession and I was regaled with comments such as “what 
century do you live in” etc. When I asked these cutting edge people what they and their 
firms had replaced this scheme with there was a stony silence.

It concerns me when I am out and about, to be the youngest person in the cabin with 
the grown-ups on large and complex schemes (I am a mere 56). I recently attended site 
to check on a task for a client and was surprised (but delighted) to find a former boss 
who had been brought back out of retirement to supervise the more intricate parts of 
the job. How long can we maintain this state? With a marked lack of opportunities for 
youngsters to join us, combined with an aging workforce and more new schemes on the 
drawing board than I can ever remember how will we sustain our profession?

So what: As a result of these thoughts the Minor Railway Section will be trialling an 
annual training scheme for minor railway S&T staff. The IRSE has thrown its weight 
behind the section and donated a log book for the trainee to complete during his 
training which, will consist of various experience gaining opportunities being provided 
at minor railways about the country including a fortnight block training spell. We hope 
that this will encourage new entrants into the sector and bring us new members.

Can you help us?  More importantly, what are you going to do to attract some good 
enthusiastic youngsters to your firm and the profession in general in 2015? Please do let 
me and the Institution know.

Major I Hughes TD
Chairman, Minor Railway Section
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Signalling Control Systems - 
Innovations and Future Developments
By Pascal Poisson and Jacques Poré
ALSTOM Transport

Paper read in London on 11 February, 2015

INTRODUCTION
The aim of this paper is to promote reflection and discussion 
about current innovations and future developments as they are 
likely to impact upon the work of Signal and Telecommunication 
engineers. It will include ideas from outside the rail sector, from 
the automobile and aerospace sectors, by way of examples.

The paper is in two parts:

1.  Comparisons between the rail, road and air sectors, 
including technology in use, experience and innovations. 

2. “Shift2Rail” and future advanced train control systems.

1.  TECHNOLOGY DIFFERENCES BETWEEN RAIL, 
ROAD AND AIR
The various modes of transport have quite different histories. 
Their experience, their development and the businesses have 
a degree of commonality, but generally they ignore each other. 
Nevertheless there are areas where each could benefit from ideas 
and progress in the others. Technology differences, experiences, 
innovations between air, road, and rail could possibly bring 
benefits elsewhere.

This is what we aim to show in this paper, starting with the 
area of new-generation train control systems for dense metro 
applications. Solutions developed by ALSTOM Transport in the 
last few decades will be used as an example.

We then give examples and parallels in the domains of road and 
air transport.

SIGNALLING FOR DENSE METRO LINES: FROM 
SACEM TO FLUENCE
The family of ALSTOM Transport speed control and Automatic 
Train Operation (ATO) systems derives from SACEM (Système 
d’Aide à la Conduite, à l’Exploitation et à la Maintenance), the 
system used in Paris to assist driving, operation and maintenance, 
which was first commissioned in 1988 on Paris RER Line A. In 
2015, SACEM and its direct derivatives are in operation on more 
than 20 metro lines in the world, from Hong Kong to Mexico City 
and Santiago in Chile. Although it is not a standard in the strict 
sense of the word, ALSTOM Transport’s URBALIS range, which 
is derived from SACEM, is also in service on more than 35 metro 
lines totalling well over 1000 km at the end of 2014.

Since 2010 the company has also developed a new range of 
Communication-Based Control Systems (CBTC) systems after 
discussions with more than 30 cities which operate metros in over 
15 countries, in order to analyse the requirements and develop a 
range of solutions distinct from the other CBTC systems available 
on the market.

Automatic speed control and train operation systems have 
always been superimposed on a conventional interlocking system 
until now. This leads to various kinds of complexity since, with 
conventional CBTC systems, the routes are still locked through 
the interlocking. Be it with individual or integrated electronic 
equipment, the interlocking is functionally separate from 
the automatic speed control and train operation, so that it is 

necessary to design adequate interfaces between them, as well 
as other interfaces with the centralised traffic control and the 
trackside equipment, to get the best possible performance, in 
particular the shortest possible intervals between trains.

Ways of simplifying the URBALIS range have been investigated. 
As a result it has been possible, without any additional 
equipment, to integrate the “route” and “interlocking” functions 
on board the train and within object controllers, in such a way 
that track resources such as points, approach zones to points, 
protection zones preceding dangerous points (“overlaps”) 
and platform edge doors can be reserved (and locked) by 
the train communicating with the object controllers directly 
(see Figures 1 and 2). This makes unnecessary the traditional 
separation between the automatic speed control/train operation 
sub-system and the interlocking sub-system. Another, associated 
innovation is direct train-to-train functional communication in 
order to facilitate communication paths and achieve reduced 
response times. 

How is a metro journey achieved with this new kind of 
technology? Before starting its journey or initiating any 
movement, the centralised traffic control sends the train details 
of the journey it has to make, including its time schedule and 
what is the next station. The description of the track layout is 
already on board, as is generally the case with CBTC systems, 
and the on-board computer is able to identify and then book all 
the track resources that it will need to complete the journey. Each 
object controller involved will reply to the train and confirm the 
reservation of the requested resources, change the position of 
any points as required, and lock them. As soon as the resources 
have been reserved and locked and these actions confirmed, 
the train will be allowed to start its journey; more precisely, to 
extend its previous Movement Authority. When the train moves 
forward step by step, under the protection of the Automatic Train 
Protection, each resource that has been passed is immediately 
freed and becomes available for another train. Until it has been 
freed a resource is kept locked with full safety.

This new methodology keeps train movements highly flexible 
as well as very safe, while the traditional constraints linked with 
interlocking principles and the usual sorts of trackside objects 
disappear. So it facilitates all train movements, including for 
instance movements in the opposite direction, turn-back moves 
including those at intermediate stations, and shunting moves. 
Safety functions, traditionally mixed with the interlocking system, 
are separated from non-safety operational functions. This means 
that any operation mode specific to a certain operator can easily 
be taken into consideration.

With a traditional CBTC system, each train has to communicate 
regularly with a zone controller which also sends the train its 
Movement Authority regularly (Figure 3).

With the new range, called URBALIS Fluence, there is a direct 
communication link between two trains following one other in 
order to optimise and shorten the service interval. The following 
train asks the preceding train for its position, and then the 
preceding train reports it. This allows the following train to 
adapt its speed immediately. Since there are fewer sub-systems 
and fewer interfaces involved, response times are shortened 
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Figure 3 - CBTC simplification through train-oriented architecture
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and the global performance of the CBTC is optimised. It has 
been estimated that the quantity of trackside equipment will 
be diminished by 20%, and that installation and commissioning 
times will be shortened by 20%. The reduction of trackside 
equipment eases maintenance; since the equipment to be 
maintained is mostly on the train, it comes to the maintenance 
people instead of the maintenance people having to go to 
trackside locations, some not so easy to reach.
The first application of URBALIS Fluence is in the city of Lille in 

the North of France, where it will replace the VAL system, which 
was one of the first driverless metros in the world.

ROAD INDUSTRY INNOVATIONS AND FUTURE 
DEVELOPMENTS
Motor cars for the general public and road vehicles for public 
transport and freight are built in very large quantities, and they 
are generally subject to constraints that are far removed from 
those experienced in rail transport. 
In particular there are constraints related to development times 

and to production costs that do not allow the same approach as 
that adopted on the railway, or in the aerospace domain. 

Research & Innovation everywhere in the Road Domain
For road vehicles, the approach to safety, including where 
and how to build in redundancy, and the approach to system, 
hardware and software architecture are very different from those 
for rail or air. 
So to move towards autonomous road vehicles for example 

and to achieve the right capacity etc., it is necessary to adapt 
interfaces, data management inputs and outputs, sensors and 
so on, and they will need adequate standards and eventual 
certification.
About extended and new capacity, innovations will come for 

instance in the areas of automated diagnostics, and handling 
quantities of specific functions of systems and individual 
components.
Cost issues are being tackled already, from the costs of 

individual components and sensors, through the costs of 
integrating devices and sub-systems, to those of the complete 
system dedicated to a particular application programme. 
Ideas include using products that would be completely cost-
free in operation and maintenance. All interfaces would be 
standardised; functional interfaces as well as all interfaces 
between components and between sub-systems.
Innovations are also being considered already to complete 

the actual input data with the associated reliability, confidence 
margins and functional limits for any kind of operation and 
application.
Today’s methods and tools are of course too basic to be able 

to take care of the new expectations and longer-term foreseen 
needs. Simulation tools must also evolve considerably to meet 
the huge needs that will arise. This will be particularly necessary 
to avoid exploding development and validation times, but to 
allow launch prototype testing and certification in “reasonable” 
timescales, and eventually to permit series applications to 
operate, firstly in private or publicly-accessible but segregated 
areas, and eventually on public roads.
Several countries have already launched vast Research and 

Innovation (“R&I”) programmes to develop “autonomous 
vehicles”, from Western Europe and North America to Asia and 
especially China, India and Japan.
These R&I programmes do not focus only on technical and 

engineering aspects. All of them work closely to demonstrate the 
socio-economical benefits, the safety improvements and - last 
but not least - the acceptability of autonomous vehicles. This 
includes of course acceptability to the sector experts who must 

authorise their use, and also acceptability of the concept to the 
general public. The latter could turn out to be the most difficult 
piece of the complex jigsaw puzzle that is the autonomous road 
vehicle.
Demonstrating that these new sorts of cars and buses, of vans 

and lorries, will enhance safety on the streets and roads will 
also be a challenge. The specialists in the sector are going to 
approach the subject in general terms, i.e., at concept level, as 
well as focussing on specific applications.
Last but not least, the standards to be adopted and the rules of 

application are a domain that will need a total re-working, from 
the experimental phase to the coming to series production for 
the market.
Beyond the products themselves, the autonomous vehicle 

concept will involve a number of auxiliaries, and products 
and systems specific to them. The infrastructure will be vastly 
impacted from streets and roads, including of course all 
interfaces between various kinds of “roads with automation,” 
to associated new kinds of buildings such as private and public 
car parks. Other aspects involved with innovations and future 
road products and systems will include financing, insurance and 
training drivers. These are also in themselves vast domains that 
will see their own innovations, many of them not even thought of 
today!

A Roadmap to the Autonomous Road Vehicle 
Google’s “self-driving car,” intended to run without anybody in 
it actually touching the steering wheel or keeping an eye on the 
road ahead, has received wide attention. In this concept, the 
driver will no longer have to concentrate on the road for 100% of 
the time or to steer to make the trip as safe and comfortable as 
possible. 
Apart from anything else, it will require the Vienna Convention 

on Road Traffic to be modified.
There are other such projects. A number of ideas are being 

developed in France, including the so-called SYSTEM-X project 
for land transport innovations. System-X involves a range 
of companies, from vehicle manufacturers such as Renault 
and Peugeot to component specialists such as Valéo, from 
organisations involved in land transport other than road, such 
as ALSTOM Transport to general research and development 
companies. Car manufacturers of course have their own research 
and development centres and are already looking at new 
concepts, products and systems. Renault for example has a 
concept car called “NEXT-TWO”.
As far as user groups are concerned, System-X for instance 

proposes to divide the market into three main segments:
• autonomous private vehicles;
• autonomous industrial vehicles;
• autonomous public transport vehicles.

Each user group has its own level of difficulty and associated 
time frame, with its own priorities and requirements. They are 
summarised in Figures 4, 5 and 6.
As far as the rail sector is concerned, it is quite certain that some 

benchmarking, some kind of interactive discussions with road and 
air experts, will bring mutual benefits. This should happen in due 
course.

THE AEROSPACE INDUSTRY
In comparison with rail, air has the enormous advantage that 
aircraft move in a three-dimensional space whereas trains move 
in a single dimension. If an aircraft finds itself too close to another 
one, in general it has the option to go up or down, left or right; 
a train cannot do this, because it is confined to the two running 
rails. This means that safety considerations for the two transport 
modes are completely different.
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On the other hand, reliability is of paramount importance in 
the air. A train can stop almost everywhere and at any time in an 
emergency when something goes seriously wrong, as required 
by the operator or signaller. An aircraft though must complete its 
journey, or at least be able to land safely.
The aerospace industry has made a great deal of progress in fact 

in the past few decades in many areas that can be compared to 
signalling activities, and continues to do so.
One domain where air is highly efficient is in respect of traffic 

control. Vast areas, such as North America or Western Europe, 
can use a single air space and set of control methods and 
tools, this allows for instance rerouting almost in real time, and 
optimisation of operation.
Another area where operational tools and methods are 

comparable is automatic control and protection and automatic 
operation, comparable to some degree to rail ATC/ATP and ATO.
Nowadays many types of aircraft, operating to and from many 

airports and above many countries, use an automatic pilot. 
Primarily this steers the aircraft when it is safe in the air at a 
certain altitude. Some automatic pilots can also help fly, or 
even fully pilot, the aircraft during takeoff and landing. Anti-
collision pilots are another function becoming more and more 
widely available. These functions can be compared to Grade of 
Automation 3 (GoA 3) on the railway, that is driverless but not 
unattended operation.

These are areas where there are few exchanges between 
experts. Such exchanges could be fruitful, and we should do 
more in this area. Incidentally, air and rail do not always have to 
be considered as competitors, although they often are of course, 
but also as complementary.

2.  SHIFT2RAIL AND FUTURE ADVANCED TRAIN 
CONTROL SYSTEMS
Note: Parts of the following text were written under the aegis of 
UNIFE-UNISIG, the European Union of Signalling Industries, in 
working groups in which the author(s) participated.
The European Commission (EC) at various levels states clearly: 

“The EC is committed to a Europe 2020 strategy based on smart, 
sustainable and inclusive growth. This includes achieving a more 
competitive and resource-efficient European transport system 
with a view to addressing major societal issues such as rising 
traffic demand, congestion, security of energy supply and climate 
change. To achieve this, the Commission’s 2011 Transport White 
Paper (Roadmap to a Single European Transport Area – Towards 
a competitive and resource efficient transport system) sets out a 
number of key goals to strengthen the role of rail in the transport 
system, given rail’s inherent advantages in terms of environmental 
performance, land use, energy consumption and safety. A 
number of these goals relate specifically to rail passenger and 
rail freight transport, while others relate more generally to urban 
mobility.”
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Concerning the organisation and participants that will bring 

Shift2Rail (or “S2R” for short) about, the EC states that there are 
eight Shift2Rail Founding Members other than the EC itself. They 
are listed in Annex II to the Council Regulation (EU) No 642/2014 
of 16 June 2014 establishing the Shift2Rail Joint Undertaking 
(‘S2R Regulation’). They include six rail equipment manufacturers:

• ALSTOM, 

• Ansaldo STS;

• Bombardier; 

• Construcciones y Auxiliar de Ferrocarriles (CAF); 

• Siemens;

• Thales; 

and two infrastructure management companies: 

• Network Rail in the UK;

• Trafikverket in Sweden. 

As well as these eight founding members, many other enterprises 
in the rail Sector will contribute to Shift2Rail. They may be either 
Associate Members or Open Callers.

The Shift2Rail project has been approved by the Governing 
Board of the Shift2Rail Joint Undertaking by a decision of 24 
September 2014. It is described in the so-called Master Plan 
document that has already served as reference document for 
the call for associated members that was launched in October-
November 2014 by the EC in accordance with Article 4(2) of 
the Statutes contained in Annex I to the S²R Regulation (‘S²R 
Statutes’).

The Master Plan is a living document that may be updated 
by the Governing Board of the S²R Joint Undertaking once the 
associated members have been selected (during the first quarter 
of 2015) and the Governing Board of the S2R Joint Undertaking 
reaches its full composition (i.e. including representatives of 
selected associated members as foreseen in Article 6 of the S²R 
Statutes).

The Shift2Rail Strategic Master Plan must be endorsed by 
the Council, acting on a proposal from the Commission, and 
communicated to the European Parliament, prior to its adoption 
by the Governing Board of the Shift2Rail Joint Undertaking. This 
should be effective early in 2015.

SHIFT2RAIL GOALS 
Among the key items in the Transport White Paper are the 
following goals related to rail:

• to triple the length of the existing high-speed rail network 
by 2030, so that by 2050 the majority of medium-distance 
passenger transport will go by rail and high-speed rail should 
grow faster than aviation for journeys up to 1000 km;

• to connect all core network airports to the rail network by 
2050, preferably over high-speed lines;

• to establish the framework for a European multimodal 
transport information, management and payment system by 
2020.

For freight, the key targets are:

• 30% of road freight over 300 km to shift to other modes such 
as rail or waterborne transport by 2030, and at least 50% by 
2050;

• rail freight to grow by 87% (60 billion tonne-km per year) as 
compared with 2005;

• To deploy ERTMS on the European Core Network by 2030;

• to connect all seaports to the rail freight system by 2050;

• Rail Freight Corridors to be the backbone of the EU freight 
transport system.

There are specific objectives in Shift2Rail for urban mobility 
(Figure 7):

• to halve the use of ‘conventionally-fuelled’ cars in urban 
transport by 2030 and phase them out of cities by 2050;

• to achieve essentially CO2-free city logistics in major urban 
centres by 2030;

• multimodal transport information, management and payment 
system by 2020 (as above).

SHIFT2RAIL DOMAINS AND INNOVATION 
PROGRAMMES
The EC has defined four rail transport segments:

• “High-Speed / Intercity”; 

• “Regional”; 

• “Urban & Suburban”; 

• “Freight”.

The technical activities in Shift2Rail have been split into five so-
called Innovation Programmes (IPs) as follows (Figure 8).

• IP 1 “Cost-efficient and Reliable Trains, including high 
capacity trains and high speed trains” covers passenger 
rolling stock.

• IP 2 “Advanced Traffic Management & Control Systems” 
covers signalling.

• IP 3 “Cost Efficient and Reliable High Capacity Infrastructure” 
covers infrastructure.

• IP 4 covers “Information Technologies (IT) Solutions for 
Attractive Railway Services.”

• IP 5 “Technologies for Sustainable and Attractive European 
Rail Freight” covers freight rolling stock and other freight 
traffic-related activities.

SHIFT2RAIL IP 2: ADVANCED TRAFFIC 
MANAGEMENT AND CONTROL SYSTEMS
In its Master Plan the Shift2Rail project gives an overview of its 
signalling content, that is IP2:

“The challenge of Shift2Rail for signalling, or rather control, 
command and communication systems, is to go beyond being 
only a contributor to the control and safe separation of trains and 
become a flexible, real-time, intelligent traffic management and 
decision support system.”

For main line railways in Europe particularly ERTMS and its 
train control part ETCS have already started to be the core 
of signalling systems and has become a worldwide dominant 
solution for railway signalling and control systems. However it 
still has the potential to offer increased functionality and become 
even more competitive.

It must also be remembered that Shift2Rail will look not only at 
main line railways and high-speed and inter-city applications but 
at all four of the segments of rail transport defined by the EC as 
above.

Current signalling systems do not take sufficient advantage of 
new technologies and practices such as: satellite positioning; 
high-speed, high-capacity data and voice communication 
systems (Wi-Fi, or Fourth Generation); automation; and 
innovative real-time data collection, processing and 
communication systems. All these have the potential to enhance 
traffic management considerably, with predictive and adaptive 
operational control of train movements. They can deliver 
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improved capacity, reduced traction energy 
consumption and carbon emissions, reduced 
operational costs, enhanced safety and 
security, and better customer information.

ERTMS specifications moreover do not cover 
all interfaces or engineering and operational 
rules to the extent needed, with the result 
that different railways and suppliers continue 
to design their own solutions, which hampers 
interoperability and increases costs.

Shift2Rail activities should therefore support 
rapid, broad deployment of advanced traffic 
management and control systems by offering 
improved functionality and standard interfaces 
based on common operational concepts. 
They would facilitate migration from legacy 
systems, decrease overall costs, and adapt to 
the needs of the various rail segments as well 
as the needs of a multimodal smart mobility 
system.

A major goal of Shift2Rail is to raise 
competitiveness of European solutions in the 
world context and to achieve its aims across 
different railway modes.

A major challenge will be to enhance 
advanced traffic management and control 
systems without impacting the ERTMS core. 
Moreover where appropriate and necessary 
Shift2Rail should provide backwards 
compatibility to protect investment in both 
main line and urban railways. Involvement 
of the European Railway Agency (ERA) in 
Shift2Rail as system authority is therefore 
essential. ERA will especially ensure the 
involvement and contribution of rail sector 
organisations active in the relevant ERTMS 
Working Groups, monitoring the part of 
the IP2 system roadmap related to ERTMS 
and ensuring that proper configuration 
management will be followed in order to 
protect both the short-term stability of the specifications and the 
long-term evolution of ERTMS.

PRIORITY RESEARCH AND INNOVATION 
ACTIVITIES IN SHIFT2RAIL IP2
With a view to achieving the above objectives and outcomes, 
research and demonstration activities within IP2 must focus on 
the following areas and activities (Figure 9).

Smart, Fail-safe Communications and Positioning 
Systems
Shift2Rail has to “overcome shortcomings in current ETCS and 
CBTC and deliver an adaptable communication system for 
train control applications in all market segments, using packet 
switching/IP (GPRS, EDGE, LTE, Satellite) technologies, enabling 
easy migration from legacy systems, providing enhanced 
throughput, safety and security functionalities to support the 
current and future needs of signalling systems, and resilient to 
interference and to radio technology evolution.”

This will be TD2-1, meaning Technology Demonstrator No. 1 of 
Shift2Rail IP2.

An associated research and innovation area will be 
development of “advanced attached object controllers, also 
called smart radio-connected wayside objects.” This will be 
TD2-10.

In addition, TD2-4 will “develop an advanced fail-safe, 
multi-sensors train positioning system (e.g. by applying in a 
demonstrator using satellites/GNSS to the ERTMS/ETCS core), 
boosting the quality of train localisation and integrity information 
while reducing the overall cost, namely by enabling a significant 
reduction in all track-side conventional train detection systems 
(balises, track circuits, axle counters, etc.).”

Traffic Management Evolution
“Advanced traffic management systems should be automated, 
interoperable and inter-connected. This should be combined 
with Driver Advisory Systems (DAS) and automation functionality 
to allow for predictive and dynamic traffic management in 
regular and degraded situation, integrating and using real-
time status and performance data from the network and from 
the train, using onboard train integrity solutions and network 
attached object control functions, supported by wireless network 
communication.” This will be TD2-9.

In addition, “Systems should be scalable and easily 
upgradeable, using standardised interfaces and specifications 
of products, and enabling easy migration from legacy systems. 
They should rely on harmonised train data and data calculation 
methods, using improved algorithms to reach normal operation 
following disturbances in the network.”

• 3 major challenges
CAPACITY (to cope with growing EU demand)
Up to 100% increase in capacity

RELIABILITY (to better satisfy users)
Up to 50% increase of reliability

LIFE CYCLE COSTS (for more competitiveness)
Up to 50% reduction of Life Cycle Costs

• Impacting all segments of the rail market

Regional Freight

High Speed Urban & Suburban
& Intercity

 Improving mobility and making daily life easier for millions of European passengers and
rail freight actors!

IP1: Energy & Mass Efficient 
Technologies for High 

Capacity Trains

IP5: Technologies for 
Sustainable & Attractive  

European Freight 

IP2: Advanced Traffic 
Management & Control 

Systems

IP3: Cost Efficient High 
Capacity InfrastructureIP4: IT Solutions for a Seamless 

Attractive Railway

Figure 8 - Shift2Rail research priorities

Figure 7 - Shift2Rail quantitative objectives
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Automation 
The aim of this topic is to “develop and validate automatic 
train operation (ATO) for ETCS, where applicable, up to 
Grade of Automation (GoA) 4 (unattended train operation) 
for urban and suburban applications, and at least GoA 2 (semi-
automated train operation) for other market segments, including 
freight lines.” This will be TD2-2.

Moving Block and Train Integrity
This is to “develop and validate a high capacity, low cost, 
highly reliable signalling system based on moving block 
principles, thereby allowing more trains on a given main line, 
especially for high density passenger services. The system 
should be backward compatible with existing ERTMS system 
specifications and enable evolutions towards CBTC functionalities 
for Urban applications.” This will be TD2-5.

The train integrity function is to be developed at the same 
time, also under TD2-5.

Smart Procurement and Testing
This topic is to “develop an approach for zero on-site testing 
using simulation tools and demonstrators in a laboratory.” This 
will be TD2-6.

Another activity leading to better, smart procurement 
and testing is to “develop standardised engineering and 
operational rules and contribute to open standard interface 
(if supported by positive business case) and functional ETCS 
description model, all based on formal methods, in order to ease 
verification and authorisation processes, eventually leading to 
improved interoperability, while reducing the need for extensive 
field tests in future.” This will be TD2-7.

Virtual Coupling 
IP2 wants to “explore the concept of virtual coupling & 
uncoupling in order to maximise the flexibility of train operations 
and allow a higher level of service to be provided to passengers 
and freight operators, while allowing a reduction in fleet use. This 
would represent a paramount change of the approach to fail safe 
train distance concept in the railways field.” This will be TD2-8.

Cyber Security 
An IP target is to “achieve the optimal level of cyber-security 
against any significant threat for the signalling and telecom 
systems in the most economical way, as well as protection from 
Cyber Attacks and Advanced Persistent Threats coming from 
outside.” This will be TD2-11.

HOW AND WHEN WILL SHIFT2RAIL GET UNDER 
WAY?
As already stated, the Shift2Rail Strategic Master Plan must 
still be endorsed by the Council, acting on a proposal from the 
Commission, and communicated to the European Parliament, 
prior to its adoption by the Governing Board of the Shift2Rail 
Joint Undertaking. This should take effect most probably in the 
first or at the latest second quarter of 2015. The various TDs 
should actually start work in the second or third quarter of 2015.

During the first two or three years of the Shift2Rail project work 
will concentrate on writing specifications between the various 
actors in each TD. Prototyping will start later, possibly from 2017-
2018, with integration activities continuing the development after 
that.

IP2: Advanced Traffic Management & Control Systems

Area 1: Smart, fail-safe communications and positioning systems
• TD2.1 – Adaptable communications for all railways;
• TD2.10 – Network attached object controller (Smart radio connected wayside objects);
• TD2.4 – Advanced Fail-safe train positioning (focus on satellite positioning technology).

Area 2: Traffic management evolution
• TD2.9 – Traffic management evolution.

Area 3: Automation
• TD2.2 – Railway network capacity increase (ATO up to GoA4 – UTO).

Area 4: Moving block and train integrity
• TD2.3 – Line capacity increase through fluid moving block;
• TD2.5 – On-board train integrity (with SIL4).

Area 5: Smart procurement and testing
• TD2.7 – Standardisation engineering and operation rules, and application of formal methods for smart signalling

system specifications.

Area 6: Virtual coupling
• TD2.8 – Virtually coupled train sets and smart switching and crossing.

Area 7: Cyber security (TD2.11).

Figure 9 - IP2 - Advanced Traffic Management & Control Systems
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TENCONI steel construction department has a reputation of excellence also for the 
manufacture of special steel hollow sleepers, low friction slide chairs, insulated base 
plates and many other railway products.

TENCONI SA
Mechanical workshop
CH-6780 Airolo

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

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

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

IRSE NEWS |  ISSUE 209  |  MARCH 2015 9



NOT F
OR R

EP
RIN

TIN
G

©

IRSE NEWS |  ISSUE 209  |  MARCH 201510

INDUSTRY NEWS

Egyptian signalling contract for Alstom

Egyptian National Railways has awarded Alstom a €100m 
contract to supply and maintain for five years signalling 
equipment for the line running 240 km south along the Nile 
from Beni Suef to Asyut. Deliveries will start in 2016 and the new 
signalling is due to be operational by January 2019. 

Announcing the contract on January 16, Alstom said it would 
supply Smartlock electronic interlockings to replace the existing 
electromechanical equipment, along with trackside equipment, 
power supplies and telecoms. The modernisation will increase 
the number of trains which can operate on the route by more 
than 80%. 

The project is being financed by the World Bank as part of the 
Ministry of Transport’s initiative to bring signalling systems across 
the network up to international safety standards.

Belgium’s ETCS migration to be reviewed by 
Mott MacDonald

British engineering consultancy Mott MacDonald is to examine 
Infrabel’s plans to roll out ETCS across Belgium’s entire rail 
network by 2022.

The Belgian Mobility and Transport Federal Public Services (FPS) 
body has awarded contracts to a team of consultants to review 
and feedback on the planned migration to ETCS.

Mott MacDonald will audit Infrabel and SNCB’s management of 
the programme and create a training programme for staff, as well 
as carrying out a cost benefit analysis of the master plan.

Joust Block, Mott MacDonald’s project manager, said “ETCS is 
the European standard for future train control and will contribute 
to more sustainable future travel by improving safety, enabling 
energy savings, providing higher capacity and creating more 
durable systems. We’re delighted to be supporting its successful 
implementation.”

Mott MacDonald’s plans to have completed its review by 
summer 2015.

Finland to drop GSM-R in favour of domestic 
radio system

The Cabinet Committee for Economic Policy has backed plans for 
the Finnish rail industry to stop using the current GSM-R network 
and switch over to VIRVE, a TETRA encrypted communications 
system launched in 2002 and used by the government, 
emergency services and military. 

According to the Ministry of Transport & Communications, the 
current GSM-R network known as RAILI is due for replacement 
by the end of 2018. Interference from commercial networks has 
caused problems in the use of GSM-R telephones, while the 
GSM-R network weakens mobile reception on trains. 

The ministry, railway and telecoms industries began examining 
the problems in 2013. While work is underway at the EU level to 
determine the successor to GSM-R, the government feels that 
it would be ‘most appropriate and least expensive’ to shift to 
VIRVE pending an EU decision on the future system, because 
the investment and running costs of the VIRVE network would 
be significantly lower than those which would be incurred from 
upgrading and continuing to use GSM-R. 

Finland plans to ask the European Commission for a derogation 
from the current rules making GSM-R the only option for a railway 
radio systems. This would allow transport agency Liikennevirasto 
to switch over ‘as quickly as possible’.

Kapsch awarded western Czech GSM-R 
contract

In January 2015, Infrastructure manager SŽDC awarded Kapsch 
CarrierCom a €14.7m contract to install GSM-R communications 
on the 185 km Beroun–Plzeň–Cheb–German border route by 
late 2016. Kapsch will supply the technology based on the 3GPP 
Release 4 core. 

“The Czech Republic is an important transit country for 
intra-European rail travel and this particular sector completes 
the west – east transit route from the border to Praha”, said 
Horst Kaufmann, Head of Central & Eastern European Railway 
Sales at Kapsch CarrierCom on January 20. “We’ve already 
completed several GSM-R projects in the Czech Republic and we 
are pleased that we have won the latest tender issued by SŽDC”.

IRSE Event helps the Railway Children

Guests and Members attending the recent IRSE Scottish Section 
Annual Dinner in Glasgow managed to raise an astounding 
£2174 for children’s charity Railway Children last November, 
after a personal plea from Andy Ridout, managing director of rail 
recruitment consultancy advance-TRS.

The recruitment mogul aims to raise more than £6500 in 2015 
by taking part in three separate, yet equally challenging events. 
Beginning in March, Andy aims to climb to the base camp 
at Mount Everest, in a gruelling 113 km trek that will take an 
exhausting 12 days to complete.  Everest’s base camp is the 
famous camping plain located at about 5180 m, nearly two-thirds 
of the way up the world’s highest summit.

Andy will also be taking part in the 300 km ‘Dragon Devil’ 
cycling event in June as well as a relay swim across the English 
Channel in late 2015; a challenging year long mega-triathlon!

Railway Children is an international children’s charity, with 
outreach teams operating out of the UK, India and East Africa.  
Donations help to fund street teams that seek out children living 
in squalid conditions on the streets, where the charity’s team of 
experts can meet the child’s immediate needs and attempt to 
reintegrate them back into normality.

“There’s not enough I could say to thank the guests and 
members of the IRSE Scottish Section for their substantial 
donations at the recent dinner in Glasgow” says Andy. “Their 
donations will go towards helping the most vulnerable children 
worldwide.  These challenges will not be easy by any stretch of 
the imagination but your donations will inspire me to push myself 
harder each and every day.”

Railway Children’s twelve day Mount Everest base camp trek 
kicks off on 13 March. The best of luck to Andy

There is still time to make a donation. You can help change the 
lives of children worldwide by visiting Andy’s fundraising page 
today at http://uk.virginmoneygiving.com/AndyRidout 

Siemens Completes Final GNGE Delivery Phase

At 07:16 on Monday 15 December 2014, Siemens Rail 
Automation successfully completed Phase Two of the Great 
Northern Great Eastern (GNGE) programme, with the Auckley 
and Beech level crossings being signed into use. This work 
represented the final delivery stage of the GNGE project for 
Siemens and the conclusion of the two year programme to re-
signal 86 miles of track between Doncaster and Peterborough.
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Bringing a significant upgrade to this double-tracked line, the 
GNGE programme is an integral part of the East Coast Main Line 
(ECML) Capacity Relief Project. The programme enables freight 
trains to achieve the equivalent average journey times using 
GNGE rather than the ECML, such that it will become the primary 
day time route for freight traffic. By diverting traffic from the 
ECML to GNGE, a significant number of paths can be released 
for additional passenger services. 

Rob Cairns, Siemens’ Delivery Director for the Central 
East region, commented “With 37 new level crossings, the 
demolition of 25 signal boxes and the renewal of seven 
interlockings, this has been a technically complex and logistically 
challenging programme. However, thanks to the extremely close 
working partnership between the GNGE Alliance members, 
I am delighted to see the project come to such a successful 
conclusion.”

“The installation of our modular signalling technology has been 
a real success story throughout the work, delivering some major 
operational benefits. In particular, the use of our off-site, ‘hangar’ 
facility in Chippenham enabled testing to be completed in 
factory-controlled conditions, greatly reducing the time required 
for on-site testing.”

With five discrete phases in total, four of which were based 
on Siemens’ modular signalling solution, the programme will 
improve safety, capacity, performance and reliability, as well as 
reducing the need for heavy maintenance over a 15 year period.

Siemens Completes Major Christmas 
Commissionings

Over the recent Christmas and New Year period, project teams 
from Siemens Rail Automation successfully commissioned a series 
of major main line programmes.

Over a ten-day blockade between Christmas Eve 2014 and 
5 January 2015, the company completed the signalling work for 
Stage L of the Reading Station Area Redevelopment programme. 
Representing the third of four major commissionings for the 
seven-year project, Siemens commissioned an upgrade to three 
Trackguard Westlock interlocking systems and brought two new 
signal gantries into service. This was part of the programme 
which saw the introduction of a 1.7 km viaduct to carry the 
Great Western Main Lines into Reading station through a fully 
re-modelled track layout. 

The majority of the signalling and telecommunications 
work covered the installation of trackside equipment and 
cabling – all fully tested back to Siemens’ Trackguard Westlock 
data interlocking at Network Rail’s Thames Valley Signalling 
Centre. The relief lines were handed back into use on 
27 December 2014, enabling passenger lines to be brought 
back into service as soon as possible, with the main lines being 
handed back on 5 January 2015.

Following a major blockade, Siemens’ delivery team also 
handed back the low level station at London Bridge on 
5 January 2015. The commissioning took place from midnight 
on 20 December 2014 and marked an important chapter in the 
station’s development, with the introduction of the last two of six 
new terminal platforms at the station. 

The sheer volume of work that needed to be completed 
was a huge challenge for all involved, not only in terms of the 
resignalling work, with the transfer of control to Network Rail’s 
new Rail Operating Centre at Three Bridges, but also due to the 
significant track and station works that needed to be conducted 
at the same time. Close collaboration was critical to the success 
of this project.

Completing the trio of major works, the commissioning of the 
Watford Area Resignalling project was safely and successfully 
completed on time on 29 December 2014. Covering the 
resignalling of the Watford Junction and Kings Langley 
interlocking areas, as well as the relocation of control to Wembley 
Mainline Signalling Control Centre, this technically challenging 
project featured a number of complex interfaces and has now 
seen 17 major track remodelling stages completed in just 
11 months. 

In preparation for the commissioning, Siemens began powering 
up equipment in September and erecting straight post signals 
and gantries in October, with testing continuing throughout 
October and November. As the project moves to completion in 
June 2015, the company will be supporting more permanent way 
stages during February and Easter 2015 – at which time the new 
North Junction will be brought in to use at Watford. 

Commenting on the Christmas works, Siemens’ Managing 
Director Paul Copeland, said “The volume of project activity 
over the Christmas and New Year period was one of our most 
demanding ever. The successful outcome was a result of the 
dedication of our project delivery teams, many months of robust 
planning and the collaborative culture that now exists within our 
industry.”

Rob Morris, Siemens’ new Director Delivery, added “I’m 
delighted to have joined an organisation with such an 
outstanding track record. The level of project activity over 
Christmas really demonstrates the capability of the business and 
the expertise and commitment of our delivery teams.”

Alstom and Thales to supply advanced CBTC 
signalling system to Hong Kong’s seven metro 
lines 

Alstom and Thales have been awarded a contract worth €330 
million by MTR Corporation, the operator of Hong Kong’s 
metro network, to resignal and upgrade the signalling systems 
of seven metro lines. A maintenance option is also included in 
the contract. This extensive project will equip seven MTR lines 
with the latest Communications Based Train Control (CBTC) 
technology, safely adding capacity, reliability and maintainability 
on the existing infrastructure system. 

Alstom and Thales will be responsible for the replacement 
of the existing signalling system including Automatic Train 
Supervision (ATS), interlocking, and Automatic Train Control (ATC) 
in the control centre, trains and stations. Thales will provide the 
advanced SelTrac® CBTC system. The project implementation 
will be carried out by a dedicated Alstom Thales joint project 
team. Thales, the consortium leader, has the technical leadership 
and Alstom will ensure the overall project management, as well 
as the supply of the remote trackside equipment controllers to 
deliver seamless interface with the existing field elements. 

CBTC is the latest generation of technology for metro and 
suburban rail networks. It gives operators precise control in the 
movement of their trains, allowing them to run on the line at 
higher frequencies and speeds in total safety - with or without 
drivers. CBTC can largely improve capacity, efficiency, reliability, 
safety of metro lines and reduce operating costs for operators. 

“Being awarded with a project of such magnitude showcases 
our customers’ trust in Alstom advanced technologies and 
solutions. With their combined technical strengths, rich 
experiences and dedicated commitments, Thales and Alstom are 
fully confident to provide MTR with the most secure, efficient and 
reliable signalling and infrastructure systems”, said Pascal Cléré, 
Senior Vice President, Transport Information Solutions, Alstom 
Transport. 
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“Hong Kong metro is one of the major references worldwide 

and a long term customer for Thales. We are very proud of 
winning with Alstom the largest resignalling contract ever 
awarded. Joining our combined experience and expertise, Thales 
and Alstom will contribute to enhance a mass transit system that 
is vital to Hong Kong success”, said Jean-Pierre Forestier, Thales 
Executive Vice-President, Transportation Systems. 

New JMD Railtech Office Opens in York 

On 15 January 2015, the IRSE York Section relocated its January 
Technical Meeting to Clifton Moor to celebrate the official 
opening of York Office of JMD Railtech Limited at the JMDR Rail 
Technology Centre. It was a night of strong wind and rain but this 
did not stop the signalling-passionate crowd of 60 professionals 
coming to this special event hosted by JMDR with the IRSE. 

JMDR has been operating in UK for approximately two years, 
but have recently acquired the premises in York with a target 
to have 30 engineers by the end of 2015 with current strength 
of 12. The office holds the capacity to house up to 100 staff in 
coming years. JMDR’s primary focus is to provide quality designs 
with safety, customer service (quality, program and compliance) 
and value for money efficiently. Other aspects of business such as 
Testing & Commissioning, wiring etc. will be achieved at a later 
date. 

JMDR is a Railway Signalling Engineering Company specialising 
in areas listed as below in Australia and India:

• All aspects of Signal Design from Concept to Completion 
(from Relay to Computer-Based Interlockings);

• Design Integrity Testing;
• CAD Updating for As-Built Design;
• Wiring of Signalling Racks and Location Cases;
• Testing & Commissioning providing a one stop solution;
• Project & Interface Management;
• Competence Management Solutions.

In addition to the services mentioned above, in 2014 JMDR 
proudly became an IRSE Licensing Scheme Assessing Agency 
and can offer assessments in Signalling Design & Testing in 
Australia, India and the UK. They are also working with the IRSE 
Malaysian and Indonesian Sections to assist them in introducing 
the Scheme within their own jurisdiction. JMDR are also an 
Authorised Engineering Organisation (AEO) for Transport for 
NSW (TfNSW), Australia.

To officially open the office, JMDR were honoured to have 
Mark James, Head of Engineering Signalling of Network Rail 
Infrastructure Projects, who welcomed JMDR and emphasised 
the importance of delivery of signalling services with quality, 
safety, timely completion and reliability. Paul Harrison, 
Design Engineering Manager of Signalling Solutions raised the 
Toast.

There were 60 attendees from 18 organisations such as 
Amey Rail, Atkins, Babcock, CH2M, High Speed UK, Hitachi, 
Huddersfield University, IRSE, Jacobs, Mott MacDonald, Network 
Rail, PB, RES, Siemens, Signalling Solutions, SPS and Thales.

JMDR’s Managing Director, Dilip Goyal provided a presentation 
on JMDR’s capability and their keen interest to grow and provide 
additional capability of quality service to Network Rail, their 
Framework Partners and others in UK. He thanked Network 
Rail, Signalling Solutions, Thales and CH2M for the enormous 
continued support and encouragement received by JMDR for 
providing the quality services since the conception of JMDR in 
UK in 2012.

He advised that JMDR had recently commissioned three 
major projects for their clients (Novo Rail Alliance and TfNSW, 
Australia).

1. Glenfield Transport Interchange – providing the Services 
of Commissioning Management, Testing Services and 
Independent Design Verification including Principles Testing. 

2. Auburn Junction Stage 10 (Lidcombe to Granville Corridor 
Upgrade Project) – Stage Works Design, Design Reviews, 
Independent Design Verification, Testing Services, TIC 
Services and Commissioning Management.

3. Newcastle Truncation Project - Testing Services, TIC Services 
and Commissioning Management.

All three projects were commissioned successfully on time prior 
to expiry of possession time.

The official opening was followed by a technical paper read 
to the audience by Richard Tomlin, Signalling Project Manager 
at Hitachi Rail Europe. The paper was followed by a Drinks and 
Canapés reception.

It was a memorable event for JMDR, and JMDR would like to 
thank IRSE for providing the opportunity to have IRSE’s Technical 
Paper at the JMDR Rail Technology Centre.

Left, the new JMDR 
technology centre in 
York. 
Below left, Mark James 
officially opens the 
building overseen by 
Dilip Goyal and invited 
guests. 
Below right, Dilip Goyal 
presents to invited 
guests. 
Bottom, many IRSE 
faces were also invited 
guests to the event.



NOT F
OR R

EP
RIN

TIN
G

©

IRSE NEWS |  ISSUE 209  |  MARCH 2015 13



NOT F
OR R

EP
RIN

TIN
G

©

IRSE NEWS |  ISSUE 209  |  MARCH 201514

INDONESIAN UPGRADES

Challenges of Upgrading Jabodetabek Part 2
By Buddhadev Dutta Chowdhury
Radharani Rail

Continued from Issue 208
STATE OF THE CURRENT RAILWAY
Figure 1 summarises the background and issues that are blighting 
the current railway network in Jabodetabek. 

Current Issues
The current Signalling system is standard SSI about 20 years old, 
with a Mitsubishi PLC interface to the panel. Improvements that 
were made over the past few years included:

Indoor

• Upgraded surge protection for Interlocking, Trackside 
Function Modules, Power supply;

• UPS provided for Signalling systems.
Outdoor

• Replaced point machines;
• Track circuit performance improvements: 

o by changing the cables connecting the rails and the 
transformer;

o changing Impedance Bonds;
o changing insulated rail joints.

• Rail type changes from light to heavy.
The railway is currently running four trains an hour with a 
minimum speed of 45 km/h to maximum 90 km/h with a turnout 
speed of 30 km/h. 

Current rolling stock performance and age needs to be 
considered. 

No doubt current performance is better with current timetable, 
but the infrastructure is incapable of handling more trains and 
increased frequencies or longer trains to accommodate more 
passengers. Level crossings being non-interlocked will be an 
issue.

It is evident that the track layout in Mangarai needs to be 
improved to avoid bottle-necks. 

Road traffic will continue to increase unless rail infrastructure is 
improved with a reliable service. This cannot be achieved unless 
the whole system is optimised with the following:

• An Improvement to Permanent-way civil speed limit will 
facilitate increase in linespeed;

• In-cab signalling system to minimise lineside equipment 
resulting in reduced maintenance;

• Automatic Train Protection to provide modern safety for 
the railway system. Use of ETCS Level 2 to facilitate future 
capacity issues and introduction of modern technology 
utilising GSM-R;

• Adaptation of each new technology would require an impact 
assessment to identify the interfaces with the current system 
and its operations. Again, a ‘systemwide’ approach is a pre-
requisite in order to deliver a cost effective solution and to 
minimise re-work at a later date. 

FUTURE VISION OF THE INDONESIAN RAILWAY 
UPGRADE
The Indonesian government is pushing ahead with a substantially 
high investment on infrastructure over the next two decades to 
facilitate a rapid and sustainable economic growth. 

Due to under-investment in the railway network for several 
years, many key road networks are facing severe congestion and 
overloading. The Ministry of Transportation has therefore shifted 
their policy by prioritising investment on the railways to share the 
burden of roads. 

The following briefly summaries the vision of the Indonesian 
Railway Authorities: 

1 Passenger market: Radically improve the market share of 
railways for the passenger market from the present 7% to 
12% by the year 2025, with an increasing efficient, reliable 
and professional level of service. 

2 Freight market: Radically improve the market share for the 
freight market from the present 0.67% to 15% by the year 
2025, by opening rail access to ports, airports & industrial, 
agricultural, mining, forestry and other economic growth 
centres. 

3 Domestic connectivity: Develop economic connectivity 
between regional economic growth centres within a railway 
network or corridor, thereby creating regional logistical and 
distribution centres. 

4 Budget policies: Progressively improve the government’s 
development budget to invest in railway infrastructure and 
facilities including signalling systems, electric power, rolling 
stock and other railway infrastructure. 
Also to improve the government’s budget policies, namely 
by improving the balance of the investment ratio between 
government investments for the railway and road networks. 

5 Policy interventions: Make policy interventions in the 
form of fiscal and non-fiscal incentives and disincentives, 
promoting a gradual migration of freight transport from road 
to railway, thereby creating a more balanced market. 

6 Investments: Improving the investment portfolio of railway 
projects in co-operation with, or fully developed by, the 
private sector. Also to create a very conducive climate for 

Figure 1 - Background and issues
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private sector and business investments in the national 
railway, by providing government support, either fiscal or 
non-fiscal. 

Private investment is required, particularly in mass rapid 
transportation projects that have very good potential of returns, 
and also support and sustain the industries of Indonesia. 

Current private investments are held back by insufficient 
capacity, experience and expertise to handle complex 
undertakings. General lack of experience in meeting the 
challenging demands of executing railway projects contribute to 
many schemes struggling to get off the ground. This is something 
experienced worldwide due to the complexity of railway systems. 

Railway projects are long-term undertakings that require 
significant experience, expertise, leadership and robust 
processes and schemes, to be completed successfully within time 
and budget. 

The following sections highlight some of the key processes, 
schemes and approach methodologies that can be adapted for 
carrying out complex projects like railways. 

ACHIEVE CAPACITY ENHANCEMENT AND 
SYSTEM-WIDE OPTIMISATION
In order to achieve the goals and vision of the Indonesian Railway 
Upgrade Programme, the key things to be considered are:

• System Reliability Improvement;
• Meet the future demands of rail mode of transportation;
• The existing signalling system assets date back to over 25 

years.
The upgrade programme should ensure that these life-expired 
and unreliable legacy assets are replaced with modern, long-
lasting and high performing equipment.

Apart from replacing trains and signalling equipment, it 
also involves replacing tracks, station equipment and civil 
infrastructure such as bridges and tunnels.

Operational and cultural barriers stand in the way of efficiency 
improvements. Incentivising across the railway industry will 
generate greater efficiency. The role of new technology, 
appropriate processes and best work practices should help 
in fostering greater efficiency. Asset optimisation, passive 
provisions, systems assurance and competency management 
should all be considered.

The Infrastructure Controller’s investment in railway systems 
should consider capacity utilisation, future demand estimates, 
competition and contestability, system selection, sustainability, 
value for money, system interfaces, incentivised and risk based 
approach to implementation. 

SYSTEM OPTIMISATION AND INCENTIVES
This section provides a list of incentives that can benefit the 
railway vision. 

Achieving them should attract road users and freight 
transportation to switch from road to rail mode transport and thus 
provide a huge opportunity to increase revenue and expansion. 

In order to facilitate this, changes will be required from 
corporate management level to day to day operation of the 
entire system. 

The following are the incentives and optimisations that need to 
be considered: 

• Reducing the costs of installing, maintaining and managing 
infrastructure. This could include improving processes for 

renewals and maintenance, reducing lifetime costs for 
infrastructure applications, intelligent monitoring, and 
scoping or requirements gathering for systems approach to 
installation and operational cost reduction; 

• Energy efficiency and carbon-emission reduction, including 
components and subsystems for energy-efficient trains, both 
new and existing, and also potentially supporting greater 
efficiency and reduced costs in implementing electrified 
railways; 

• Operational safety and efficiency, including improved safety, 
reliability, disruption management, reduced whole-life cost 
of trains, information and management systems and services 
for operating companies including intelligent monitoring, and 
information services to support rail staff; 

• Network management and control, including addressing 
improved capacity through better traffic management, 
reducing the cost of signalling and control, whole-system 
approach to design of signalling and control for specific 
railway types, such as rural or regional railways; 

• Performance incentives based on reduction in travel time, on-
time movement, and reduction in service affecting failures.

REQUIREMENTS FOR EFFECTIVE MANAGEMENT 
AND IMPROVEMENT OF RAILWAY 
The following system setups and requirements should be put in 
place: 

• Set up Notified Bodies or Regulators to monitor railway 
performance; 

• Robust rule book, engineering standards and governances to 
standardise the procurement;

• Impact assessment and optioning before single option 
selection, after considering various options and their analysis; 

• Need to consider future aspirations and end user 
requirements; 

• Railway alignment and interchange facilities; 
• Clear organisational structures, roles and responsibilities 

including competency management system. 

4-Cs APPROACH
The 4Cs approach (Costs, Capacity, Carbon footprint, Customer 
satisfaction) in principle achieves the objectives of a modern rail 
transport system. Each sector must be assessed and simulated 
with various options both at operational level and at a system 
level, in order to select the most viable and cost effective 
solution. A ‘system wide’ approach to current problems and 
solutions is a pre-requisite. 

Model for layout 
and capacity

Model for initial 
lifecycle cost and
integration of 
different 
systems

Model for 
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Maintenance 
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Figure 2 - 4Cs Approach
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INDONESIAN UPGRADES
A model based 4-C approach is recommended as shown in 

Figure 2.

Cost
• Reduction in capital costs;
• Return on investments;
• Minimal eco-friendly running costs.

Capacity
• Multi-fold enhancement in capacity.

Carbon Foot Print
• Reduction in carbon emission much beyond the 

expectation by UN.

Customer satisfaction
• Currently 14%, should be around 90%.

SIX KEY THEMES
The following points listed below are the six key themes that 
are required during the development stage before the detailed 
design to avoid any issues after commissioning: 

1. Infrastructure Controller;
2. Regulations, Standards and Notified Bodies;
3. Railway Master Plan (10 years look-ahead);
4. Rolling Stock, P-way, Control Command & Communications 

and Energy;
5. Options Selection, Systems Integration, Interface 

Management and Assurance;
6. Programme Execution and Competency Management 

System.

WHOLE SYSTEM MANAGEMENT CYCLE
The whole system management approach is shown in Figure 3 
below.

SYSTEMS MANAGEMENT CYCLE
The whole system management approach needs to be adapted 
as described below:

Everything starts with the Sponsor’s requirements and a robust 
business case for the investments including management of risks. 

Pre-feasibility studies will be required at all levels in order to 
gather the requirements and define the concepts. 

Once the concept definition is prepared, an optioning exercise 
must be undertaken at all disciplines in order to assure all 
possible scenarios been considered including any simulations. 

This will then lead to single option selection towards 
preparation of reference designs and specifications for the 
procurement. 

Stage gate review must be undertaken throughout the lifecycle 
in order to assure completion of deliverables and compliances at 
each phase of the engineering and program lifecycle. 

Undertaking Quantitative Risk Assessment (QRA) and Hazard 
Identification and Operability Study (HAZOP) at the early phases 
of the program is also vital to the success of the program in terms 
of cost estimates and contingency. 

SYSTEM INTERFACE APPROACH
Figure 4 illustrates all the dependencies that need to align 
together at different levels for the railway system to function at its 
optimum capacity. 

The five sectors in the figure mainly consist of following entities 
as described below. Each entity needs to have sufficient maturity 
such that they align together at different level for a railway 
project to achieve its intended purpose. These could vary 
depending on the scale and scope of projects. 
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1. Policies: 
a. Organisation policies
b. Leadership policies
c. Governance policies
d. Quality policies

2. Organising for Control & Communication: 
a. Organisational structure
b. Allocation of responsibilities
c. Management and Supervisory
d. Internal Communication
e. Systems safety and Interfaces
f. Configuration Management

3. Securing Cooperation & Competence:
a. Stakeholders Engagement 
b. Competence Management

4. Planning & Implementation:
a. Target Setting
b. Control of Contractors
c. Asset Management
d. Change Management
e. Workload planning
f. Safety of Systems
g. Contingency Planning

5. Monitor, Audit & Review
a. Auditing
b. Management Review
c. Incident Investigation
d. Corrective Action

Requirements specifications, standards for each of these flags 
must be in place in order to assist the supply chain to deliver 
an effective and efficient system. The client must have a robust 
set of procedures to manage the changes or the programme 
will come to a halt. Systematic study needs to be undertaken to 
weigh the requirements for its completeness before finalising; as 
well defined requirements avoids variations and abortive works. 

Infrastructure alterations and systems selection will need to 
consider all interfaces and the effects of changes in advance of 
a single option selection. Migration of changes must be well 
planned in order to minimise the operational impacts and to 
keep the overall cost down. 

Most of the investment programs now utilise a single integrated 
project team to deliver the remits. This kind of an approach 
should lead to success. 

The following points highlight the most important 
considerations for solutions to complex engineering problems: 

• Good practices relating to the creation and delivery of 
complex engineering solutions and systems. This is the 
fusion of pragmatic wisdom; 

• Organisational transformation, optimised for delivering 
high-level, often qualitative, strategic goals in politically, 
economically and socially changing environments; 

• Whole system engineering which assures that the right 
problem is solved, the optimum solution is selected and the 
requirements are correctly defined; 

• Competency and certification. 

SUSTAINED RAILWAY GROWTH
The three underpinning areas that are essential for the sustained 
growth of railway mode of transport are: 

• Enable Innovation in the rail industry to meet future demand;
• Adopt a whole Systems approach for cost effectiveness;
• Identify what type of people the future railway will need to 

make it work and develop the skills and technical expertise.

SIMULATION AND MODELLING
Simulation and Modelling is one of the important aspects of 
planning and executing complex projects like upgrading and 
maintaining railways. 

Simulations represent a model of the real world in a computer 
program. It imitates the internal processes, not merely producing 
outputs.

Simulations provide important inputs in taking decisions at top 
level design, enabling issues to be resolved before undertaking 
detailed design which saves money, valuable time and allows 
execution of projects as per schedules and plans.

Most railways in the world consider operations and infrastructure 
as separate entities. This big disconnect has created a mistaken 
impression about railways as a very complex system, leading to 
inefficient management and consequent revenue losses.

Simulations provide an opportunity to understand both 
operational and infrastructure aspects of a railway, as a complete 
system in an integrated manner which is a very effective way 
to assess different scenarios of operations and their effect and 
capability of the infrastructure.

Need for Simulations for Railways
• Understand and determine requirements;
• Analyse line capacity and inter station journey times 

(Journey Time Capability/ Roll-in Roll Out Times);
• Specify requirements and configurations for the best 

performance of Rolling Stock on the lines, compatible with 
all other infrastructure like civil, signalling and electrical;

• Analysing the resilience and flexibility of Timetables;
• Analysing performance of different signalling systems, such 

as discrete block systems, short blocks, ETCS Levels 1, 2, 3, 
DTG-R, CBTC and others;

• Analysing the effects of degraded mode of operation such 
as such as low voltage, or substation outages, bunching of 
trains and delays and consequent impact on line capacity;

• Assessment of energy requirements for running the 
required level of services and analyse different energy 

Figure 4 - Systems Integration Approach
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optimisation schemes like coasting, regenerative braking, 
energy storage or inverting substations;

• Analyse airflow, ventilation, thermal comfort and fire safety 
in tunnels and underground environments;

• Analyse different scenarios to effectively manage 
congestion in stations and trains.

Simulations are carried out using computer based tools that take 
inputs of all possible parameters of railway, as shown in Figure 5.

BENEFITS OF SIMULATIONS
• Simulations are cheaper than many forms of field 

experimentation and analytical modelling, in terms of time, 
resources and cost;

• Simulation is a powerful tool for comparing the 
consequences of a number of alternative strategies and 
improvement plans;

• Simulations help in prioritising and planning upgrades more 
effectively;

INDONESIAN UPGRADES
• Railway systems are highly complex with many variables, 

interactions and sub-systems. Simulation techniques 
provide the opportunity for controlled experimentation, 
altering one variable at a time or specific variables 
simultaneously, and the final effect can be observed;

• The engineer gains an insight into the railway characteristics 
and the way interaction takes place during the process of 
collection of data and modelling;

• Simulation models are “transparent“, allowing anyone who 
wishes to know how they work can see through the model;

• Simulations play very important role in providing “added 
value” making the railway more efficient.

A HOLISTIC APPROACH FOR PROGRAMME 
DELIVERY
Figure 6 shows a process of achieving an anticipated level of 
capability and benefits of a program through a holistic and 
demonstrative approach. 

In the first stage, the current capabilities and constraints are 
identified. Based on the current capabilities and constraints 
identified, a comprehensive plan of the programme is developed, 
which considers all aspects of the nature of the programme. 

In the case of a railway system, as shown in the figure, the 
following aspects are considered for as key factors for the 
delivery of an improvement in railway capacity. 

1. Asset delivery: 

Railway assets consist of tracks, points and interlocking, 
bridges, signalling system, electrical system, rolling stock, 
depots and maintenance facilities, telecommunication and 
information systems, and other associated infrastructure. It 
is very essential to plan and assess the right quantity and 
quality of these assets required and how they are delivered, 
with prevalent constraints for achieving the anticipated 
improvement in capacity and performance.

Figure 5 - The simulation process
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2. Operating Assets:

Operating assets include staff, training, timetables and 
scheduling, planning, operational procedures and rule books, 
all focused and trained on the anticipated improvement in 
capacity

3. Customer Perception:

Customer perception is another vital constituent. It should 
include schedule and availability of service, punctuality, 
customer information, on train and station facilities, ticketing 
and smart card facilities. 

4. Business models, effectiveness and processes:

The success of a project or a programme is determined 
by the effectiveness of business processes and models 
like franchises, open access, robust supply chain, and 
maintenance regime. It is also important to achieve cost 
effectiveness and sustainability. 

5. Setting Appropriate Rules and Regulations: 

Proper rules and regulations like penalties for compromise 
on safety, delays, fare evasion, etc. must be charted out 
appropriately and strictly implemented. 

6. Integration with other modes and Industries:

Integration of railway with other modes of transport like 
buses, local/suburban and intercity trains, airports and ports/
harbours, and industries like shipping, mining, freight, etc. 
must be envisioned at planning stage and given emphasis at 
later stages for the successful realisation of improved capacity 
and performance. 

After considering all the above important aspects with proper 
emphasis, they must be implemented and integrated holistically. 
After the process of integration, it can be demonstrated and thus 
the anticipated capacity improvement and benefit delivered. 

Reviews at various stages; as part of such an approach helps in 
measuring the delivery at the end of each phase. Every sequence 
of different models could be a better strategy to take this railway 
ahead in and efficient and effective manner with realistic cost. 

SUMMARY
This article has highlighted the importance of a systems 
engineering approach to be followed to obtain solutions to 
complex challenges of the railway.

It showed the necessity to understand the strengths, limitations 
and issues of any challenge, before looking for solutions, which 
was shown through SWOT analysis. Site visits gave insights on 
ground reality. 

Key suggestions were made for effective railway improvement, 
management and capacity enhancement through system wide 
optimisation, incentivisation, setting up of required organisational 
structures, regulatory bodies, planning and implementation 
machinery. Developing skills, competencies and expertise and 
effective management of resources was also recommended.

The 4C approach insisted that investment in the railway should 
not just be treated as a means of transport that gets people 
from A to B, but as an investment made in the right systems, 
without incurring unnecessary expenditures, a system that 
caters to the current capacity that can be easily augmented for 
future demands, that reduces the carbon footprint improving 
the environment and quality of life and providing a high level of 
customer satisfaction, all of which are intertwined as a complete 
system.  

The Whole System Management approach articulated the 
importance of the following: 

• Understanding sponsor’s requirements;
• Creating robust business cases for every part of the 

investment;
• Conducting pre-feasibility studies at all levels and optioning; 
• Stage gate review and compliance testing at the end of each 

phase of engineering;
• Undertaking activities like risk, hazard and quality analyses for 

cost estimates and contingency at early stages.
The System Interface Approach enunciated the importance of 
cohesive alignment of all system dependencies together for a 
railway system to function at its optimum level. 
The significance of using simulation and modelling tools and 

techniques for railway systems was explained as an effective way 
for achieving a sustainable railway growth through innovation, 
providing systems approach, and identifying future needs.
Finally, a holistic approach that integrates all subsystems and 

demonstrates achievement of requirement objectives and 
envisioned capability benefits was also elucidated. 
The issues identified in the Jabodetabek region are similar to 

issues faced in many other densely populated regions in the 
world, and the solutions proposed are based on the tried and 
tested approach and initiatives to overcome such issues. 
In conclusion, by adapting the proposed methods and 

approaches discussed in this article, the challenges of enhancing 
and augmenting capacity on the current railway system in 
Jabodetabek can be successfully achieved. 
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IRSE MATTERS

‘And the Survey Says ...’ - Results from the 2014 Survey
by Peter Symons and Claire Porter

The Council in 2013 requested that a new survey be made to get 
your feedback as an input to the new five-year Strategic Plan, 
which is currently under development, as the last survey was 
made in 2007. A sub-committee of the Management Committee 
was formed to create, analyse, and report on the survey. This 
committee comprised Christian Sevestre, Claire Porter, and Peter 
Symons.

The survey was open over an eight week period, from March to 
April 2014, and used SurveyMonkey™.  

The survey covered both members and non-members, with the 
views of non-members being canvassed for the first time, with 
responses being received as follows:

• Members: 528 responses equating to circa 10% of the 
membership;

• Non-members: 65 responses. 

We take this opportunity, to again thank all those that provided a 
response to the survey.

The responses were analysed, and summarised, by Claire 
and Peter, and complied into a report. This report was initially 
discussed, on 2 June 2014, prior to the Lyon Convention, with 
particular emphasis on contrasting member responses from 
Asia and Australasia, against the overall responses, along with 
reviewing the results of the non-member survey. Subsequently, 
on the 18 June 2014, at a Council meeting, the member results 
for Britain and Ireland were contrasted against the overall 
responses. Finally, as a result of questions arising from the 
previous meetings, the updated report with additional analysis 
and suggested actions, was tabled at the Council Meeting, 
9 December 2014.

The survey questionnaire comprised 70 questions organised 
into nine sections:

Non-Members Survey (using a briefer and separate subset of 
questions)

1: Demographics/Profile

2: Membership Details and benefits/value of membership

3: Licensing Scheme

4: IRSE Global – including Administration, Web site, Relevance 
of Name of Institution

5: Global Events – Convention and ASPECT

6: IRSE Local

7: IRSE Publications - including IRSE NEWS

8: Professional Development – Younger Members, IRSE 
Examination, Continuing Professional Development

SUMMARY OF RESULTS
Non Members Survey
Non-members were surveyed for the first time with the 

following results:

• The majority of non-members surveyed had a positive 
perception of the IRSE and rated its services well;

• The membership process is still viewed as a barrier to entry to 
some non-members;  

• “Old Boys Club” and “not forward looking” comments from 
three non-members;

• Four Non-members with poor perception of the IRSE are UK 
IET members;

• Fees are not the main reason stopping people joining the 
IRSE, but they are seen as a way of encouraging more new 
members;

• The lack of local activity is a factor stopping some people 
from joining.

The following sections are applicable to members and are a 
brief summary of the results. The responses received were from 
a reasonably representative group of the total membership, 
considering age, location and grade of membership, so it is 
reasonable to extrapolate the survey results as being applicable 
to the whole IRSE.

Members Survey
1. Demographics/Profile
The demographics were also covered in the article in IRSE NEWS 
201, June 2014. Of note was the age profile was similar to the 
2007 survey. 

70% of members consider IRSE good value for money, with 
16% confirming membership of another professional body. For 
the question “IRSE same or better value than other professional 
body”, 64% agreed (87% in 2007), 50% say higher or the same 
position/reputation. 

2. Membership Details and Benefits / Value of 
Membership
The data from Asia, Australasia, and Britain and Ireland, which 
comprised the bulk of respondents, were analysed by comparing 
each against the overall response. 

The following sections summarise our findings:

Asia Summary

• More likely to be younger, newer members, signalling, design 
engineers;

• Strong emphasis on training, exams, professional 
development;

• Like what we are doing, but want more of it locally;

• In general, feedback is more positive than the All Members 
group;

• Unlikely to attend events such as ASPECT and the 
Convention due to travel costs, particularly if they are held in 
Europe;

• Members from India are looking for more activity in India.
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Australasia Summary

• Very positive towards local and technical meetings;

• Encouraging of Younger Members – but no formal section for 
them (subsequently established as part of the Australasian 
Section in 2014);

• IRSE Examination not well promoted compared to the locally 
developed Graduate Diploma;

• Mature members perhaps not seeing the need for recording 
their own Professional Development;

• Like Competency but not the Licensing Scheme (comments 
included UK bias, poor branding and promotion);

• IRSE still seen by some as an “Old Boys” club.

Britain and Ireland Summary

• More likely to have been in the industry and the IRSE for 
longer, less likely to be female;

• Strongly believe that the IRSE is perceived as an Old Boys 
Club/Elitist by Non-Members;

• Poor response rate from Younger Members – lack of 
engagement/satisfaction?

• British and Irish Members want us to do more for younger 
people and to encourage more support from employers;

• Strong support for IRSE NEWS and the broad range of its 
coverage.

Across the board the most valued IRSE services were IRSE NEWS, 
followed by networking opportunities, and free local meetings.

3. Licensing Scheme
69% thought that licensing was a valuable service to the 
profession. General feedback that Licence holders value 
development opportunities and some 55% agree that 
activities and events organised by IRSE are very important for 
development.

For the question, “What could be done better?” – Licence 
holders provided 64 detailed comments, interestingly, a large 
number of non licence holders also had comments about the 
scheme, all of which have been passed to the IRSE Licensing 
Committee for their review.

4: IRSE Global – including Administration, Web site, 
Relevance of Name of Institution
There was a high degree of satisfaction with the administration, 
and web site content and navigation. No desire was expressed 
for a change of the name of the institution, with 83% of 
respondents happy with retaining the name of the Institution as 
is.

5: Global Events – Convention, and ASPECT
Around a third of responding members have attended a 
Convention or ASPECT, historically, this is about the usual level of 
active participation for the membership. The main stated reasons 
for non-attendance were cost of attending, and lack of time due 
to work pressures.

As for suggestions where Conventions and ASPECT should be 
held, perhaps the best way to summarise is that, both should be 
rotated all around the globe, with plenty of advance notice. 

Younger Members should be of aware of the Hewlitt/Fisher 
bursaries, available for attendance at the Convention.

6: IRSE Local Sections
The diagram shows the distribution of respondents for the survey. 

There are some geographic areas that are not covered by Local 
Sections notably France and Germany. There was agreement 
in the 75 – 80% range of the usefulness of local meetings/site 
inspections/evening presentations/networking opportunities.

Under what do you think the IRSE could do better locally, there 
were 182 comments. There is not the space to categorise these 
here, but the comments have been distributed to the Section 
Chairs for consideration in future activities.

Notably 20% of respondents do not have contact through 
attendance at local meetings. 92% of respondents are happy to 
receive e-mails advising of local events.

7: IRSE Publications - including IRSE NEWS
IRSE NEWS is read regularly by 92% of responding members, 
and 88% of respondents advise that IRSE NEWS contains articles 
relevant to their job/interests.

When asked about “What is good about IRSE NEWS?”, 
227 people provided mainly very positive comments. As to what 
could be done better 192 people had suggestions, ranging 
from “I’m happy with it as it is”, to some criticism about the 
poor quality of some of the diagrams when printed. All of the 
feedback has been passed to the Editor for review. 

The usefulness of the Annual Proceedings was 57%, however 
31% sat on the fence with a Neutral/Cannot Say and 12% of 
respondents disagreeing.

The usefulness of IRSE Books and publications had 77% of 
respondents in agreement.

8: Professional Development – Younger Members, IRSE 
Examination, Continuing Professional Development
Younger Members

The results were circulated to the Younger Members Committee 
and they advise that they have been addressing the majority 
of the issues without prior knowledge from the survey! Noting 
that the Annual YM Seminar in Britain and Ireland is rotated 
geographically to ensure people have the opportunity to attend 
when not working/living around London.

Britain & Ireland, 
58% (263) 

Australasia, 21% 
(96) 

Hong Kong, 2% 
(10) 

India, 6% (28) 

Malaysia, 0% (2) 

Netherlands, 5% 
(23) 

North America, 
2% (9) 

Singapore, 1% (3) 
Switzerland, 3% 

(15) 

Distribution of respondents to survey



NOT F
OR R

EP
RIN

TIN
G

©

IRSE NEWS |  ISSUE 209  |  MARCH 201522

IRSE MATTERS
Examination and Professional Development
Reasons for undertaking professional development

Over 50% of respondents to this question say their employer 
requires them to engage in training and educational activities 
to assist with their development. Only 18% disagreed with this, 
although ~30% were unable to say or regarded the question as 
not applicable.

Importance of IRSE activities and events for CPD

Over 50% of respondents regard IRSE activities and events as 
being important for CPD. But a significant number (~40%) either 
disagreed or were neutral in their opinion.

Usefulness of IRSE guidance on acquiring CPD points

The survey asked people whether they would find it beneficial if 
the IRSE were to publish guidance on the number of CPD points 
that could be gained for knowledge, personal development and 
contribution activities. Just over 50% thought it would be useful, 
but the remainder (nearly 50%) thought it would not, or had no 
opinion on the subject

Maintaining an up-to-date record of CPD activities

Almost 60% of respondents to this question say they maintain 
an up-to-date record of their CPD activities. But of course this 
means that a significant number (40%) do not.

Method of maintaining a record of CPD

Less than 40% of those who undertook the survey answered 
this question – less, in fact, than the number of people who said 
in the previous question that they maintain an up-to-date CPD 
record.

Of those who did respond, over 60% use an IRSE Logbook, 
and over 35% use a system of their own or one specified by 
their employer. A very small number indeed (2%) use the online 
“MyCareerPath” system (5 people).

Those who use their own systems, various methods are cited – 
LinkedIn, their own spreadsheets or other self-devised records, 
IET Career Manager, Engineers Australia logbook or e-system, 
their CV etc.

Awareness of MyCareerPath recording system

75% of those who responded to this question are unaware of the 
online CPD recording system offered by the IRSE (MyCareerPath). 
Of the 25% who had heard of it (~130 people), only 5 people 
actually use it (as indicated by the response to the previous 
question).

Numbers of people who have taken the IRSE Examination

Almost 90% of people responding to the survey answered this 
question.  For all members, both corporate and non-corporate, 
around 33% have taken the exam. Amongst non-corporate 
members, the proportion is slightly higher (37%).

Reasons for taking the exam

Only 25% of survey respondents answered this question - 
significantly lower than those responding to the previous 
question, even though it covered both reasons why people had 
taken the exam as well as reasons why people might do so in the 
future. 

Of the ~130 people who responded, IRSE members split 
equally between stating that they took (or would take) the exam 
for IRSE membership purposes, and to help with their career and 
promotion prospects. A very small number (3.5%, just 5 people) 
said they took (or expect to take) the exam because their 
employer requires them to do so.  

For the non-corporate members, the story is similar, although 
the proportion who would take the exam for the purpose 
of achieving IRSE membership is somewhat lower, and the 
proportion who would take it for career purposes is higher.

Availability of advice and support when preparing for the 
exam

Almost 90% people responding to the survey answered this 
question, and the results are very similar for both corporate 
members and non-corporate members. Over 40% agree that 
good support is available. 50% are neutral about it, or cannot say. 
Around 9% disagreed, i.e. they think the support is poor.

Suggestions for improvements to the Exam and the support 
provided

Over 150 comments were written in response to this request for 
suggestions for improvements. The E&PD and Exam Committees 
reviewed and are actioning issues from the survey responses as 
part of their ongoing activities.

Findings and Discussion
To conclude, the issues relevant to the development of the new 
strategy may be summarised as:

Value for Money
Overall 70% of members consider the IRSE to be good value for 
money. The results show that satisfaction with value for money 
increases with age, with only 41% of the members under 30 
reporting satisfaction that the IRSE is good value for money. 

Only 60% of respondents from Asia considered the IRSE value 
for money. Members in Asia tend to be younger and newer to 
the IRSE, with a very strong interest in how the IRSE can support 
their professional development.  

Suggested actions
We should consider doing more for Younger Members to build 
the value proposition to them. Further support for younger 
members could include; careers guidance, training (on-line, video 
etc.), exam support and mentoring.

Continuing Professional Development (CPD)
The survey shows that 41% of total members responding do 
not keep formal CPD records, for Corporate Members this is 
43%. Older Members are much less likely to maintain formal 
CPD records (57% for the age 50-65 compared to 88% under 30 
years of age). Mature members maybe do not see the benefit of 
recording their CPD?

Suggested actions
We need to review CPD activity further to determine how we 
can further encourage members to participate and record their 
activity.

IRSE Examination
Candidates find it difficult to identify what they’ve done wrong 
and so to be able to learn from their mistakes.

Suggested actions
There is a need for further support/guidance/mentoring.

Communications
We asked Members about Non-members perception of the IRSE. 
There is still a strong perception that non-members think of the 
IRSE as an “old boys club/elite”. Note that this is a continuing 
theme as this perception was also reflected in the 2007 survey.
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Suggested actions
We need to do more to manage the image of the IRSE – think 
about what we have in the “shop window”.

Membership Application Process
The Membership application process is seen as a barrier to entry 
for non-members.  

Suggested actions
We need to ensure that we clearly communicate the changes and 
monitor the results from the simplified process launched in April 
2014. We should also review the membership form again, and 
see if we can make it easier for new members to complete (e.g. 
an on-line version).

Local Activity
In some areas the lack of local activity is a factor preventing 
some people joining the IRSE. Once members join, having local 
activities becomes the key to their on-going perception of value.

Suggested actions
We should encourage further local section activity and consider 
how we can add further value to e-members. Members in Asia 

wish to see more events (e.g. Convention and ASPECT) held in 
the Asian region.

Sharing the Knowledge

Suggested actions
We should focus on sharing information around the world, so 

that more material is available on line.

IRSE NEWS
IRSE News is read regularly by 92% of responding members, 
and 88% respondents advise that IRSE NEWS contains articles 
relevant to their job/interests.

Suggested actions
Maintaining and continuously improving on the high standard of 
IRSE NEWS is a key opportunity. As Members provide the bulk of 
the contributions it is up to us all to contribute!

In conclusion, the results from the survey have been disseminated 
to the Council Members, Country Vice Presidents, Section Chairs, 
relevant sub-committees, and the Strategic Planning team as 
input to developing a new Strategic direction.

IRSE Technical Visit to Thameslink and Three Bridges
Report by David Nicholson

As a daily commuter on the Thameslink route, the IRSE’s 
November technical visit was a good opportunity to find out 
what was going on with ‘my’ railway. Further, as an engineer who 
was involved in the early deployment of European Train Control 
System (ETCS) to the UK and as Engineering Manager delivering 
the signalling changes for one of Thameslink’s diversionary 
routes, the visit also provided an update to my technical 
knowledge. Oh, and there was that view from the Shard to look 
forward to!

The preceding evening on my journey home, I had spotted 
some ETCS balises installed at Blackfriars. So on the morning of 
the Technical visit, I arrived a little earlier and stopped to take 
some photos. Were these installed purely for the purposes of our 
visit I wondered? Clearly not, as they have since been appearing 
at other stations, e.g. St. Pancras International. In taking these 
photos, I was challenged by the platform staff - the perils of 
wearing a hi-vis jacket!

The Thameslink project was described as being, 
“…a government funded initiative to increase capacity on 
commuter routes into and across London, and to remove key 
bottlenecks through the re-development of London Bridge 
station and the introduction of a new high frequency service 
through Central London, operated by new 8 and 12-car trains.”

This project is more than the introduction of 12-car trains, 24 
trains per hour (tph) through the core and upgrading London 
Bridge. An integrated, operable railway has required changes 
beyond the core route and involved more disciplines than just 
signalling.

12-car trains require platforms to be lengthened, particularly 
north of the Thames. Signalling alterations to accommodate this 
have been introduced, including new Right Away/Close Doors 
indicators. The traction supply has required upgrading (both 
north and south of the river). Stations have been improved: 

Blackfriars is the most publicised one to date being over the 
Thames, re-using old bridge piers and resulting in a complete 
realignment of the rail lines. Farringdon has been re-built 
with new passenger footbridges, ticket halls and two new 
station entrances (and remember Farringdon will also become 
an interchange with Crossrail). West Hampstead (a primary 
interchange with London Underground and Overground services 
and a turnback station from the north in the event of the core 
route being blocked) has a brand new entrance and passenger 
footbridges which triples the current staircase capacity. The 
Moorgate branch was cut off as Farringdon’s platforms were 
extended. This resulted in a need to extend the 25 kV Overhead 
Line Equipment (OLE) further south to City Thameslink to allow 
trains to turn back in the event that a train cannot lower its 
pantograph. New routes will be established south and north of 
the Thames. For the north, this has entailed two new tunnels 
(Canal tunnels) from St. Pancras through to the East Coast 
mainline. These were built back in 2004/5 when the Thameslink 
‘box’ was built at St. Pancras, but works to fit them out are only 
just beginning. All this to deliver Thameslink’s Key Output 0 
(increased train capacity) and Key Output 1 (longer trains and 
even more capacity).

Key Output 2 will increase train capacity up to 24 peak train 
paths per hour, re-develop London Bridge Station, provide 
upgrades to further stations outside the core area, deliver more 
stabling and introduce new 8- and 12-car Class 700 trains fitted 
with ETCS and Automatic Train Operation (ATO) for use in the 
core sections; all by December 2018.

And what do I get for £8.6bn? As a commuter, I am getting 
(yes, already) a more reliable train service. Station ambience is 
significantly improved and other works are making them better 
still. As new trains come on stream I am having a far superior 
travelling experience, although trains continue to be as full as 
ever. Getting a seat in the morning was always a problem. So 
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some new, longer trains were welcomed. Unfortunately for me, 
everyone else welcomed them too, so it took about three weeks 
for them to be as full as before! There is clearly some latent 
demand. When all the trains are longer I look forward to a more 
comfortable journey, well for three weeks anyway. Certainly I will 
be glad to see the back of the old Class 319s.

Works to deliver Key Output 2 will see Thameslink trains 
diverted away from London Bridge station from Christmas 2014 
for four years while some major reconstruction takes place. Prior 
to the commencement of the works, London Bridge station 
had nine terminating platforms and six through platforms and 
supported 82 trains per hour in the peak. Only one of these 
trains being a Thameslink service, there simply not being enough 
capacity to support more. So as a commuter, if London Bridge is 
my station, I have limited options.

When completed, the old platform arrangement will be 
reversed with six terminating and nine through platforms. The 
first two terminating platforms have already been taken out of 
service and remodelled, with overhead ‘eyelashes’ added to 
keep the rain off the passengers and allow as much natural light 
as possible to reach the platform surface. As they were returned 
to service the next two were taken out of service and remodelled. 
And so on until six platforms are back in service and the land 
freed up by the works is prepared to become a through route. 
And it is at this point that the number of trains servicing London 
Bridge needs to be reduced to allow further works to take place. 
Two diversionary routes are available to keep Thameslink trains 
running south of Blackfriars on to East Croydon and Brighton.

When completed, there will be 87 trains per hour through 
London Bridge. And 16 of these will be Thameslink services. This 
is enabled not only by the addition of more through platforms, 
but also by segregating trains according to line of route. A new 
dive under at Bermondsey will allow Thameslink trains to cross 
over the lines from Charing Cross, without blocking paths as they 
do today.

Changes to the way in which trains are controlled will also 
be put into effect. Today, signallers manage a vertical slice of 
the railway, managing all lines for a short length only. Control 
of a train passes from one control panel to another in quick 
succession. When the new signalling is installed, signallers 
will control a longer length of just one route (Cannon Street, 
Thameslink, Charing Cross, or London Bridge terminating 
services as appropriate). To enable this to work effectively, 
some (but not all) operator flexibility is lost as some crossovers 
will be removed. So to demonstrate this would work, the 
project developed a Line of Route simulator and showed the 
improvements that would be gained.

This was one of three simulators the project developed. The 
other two were the ETCS/ATO concept simulator and the 
Systems Integration Laboratory. The former used an off-the-shelf 
simulator of ETCS, and integrated it with a simulated driver’s 
cab view and a display of the ETCS DMI and driver’s controls. 
Through scenarios and 18 months of workshops, this tool 
enabled the team to validate Network Rail’s specifications, then 
test and develop operational scenarios.

The Systems Integration Laboratory includes real pieces 
of onboard and trackside equipment (including GSM-R and 
odometry) and allowed the team to confirm the integration 
between Network Rail-supplied equipment and Siemens’ 
onboard equipment (both ETCS and ATO). This enabled 
a complete end-to-end test of a scenario without it being 
limited to demonstrating Siemens’ equipment. One interesting 
development from this tool is the number of uses it has had by 
Train Operating Companies (TOCs) wishing to see how the trains 
will actually behave. Driver training can start earlier than planned!

As a systems engineer, it was encouraging to see a project 
doing its analysis and systems proving thoroughly and 
analytically. OK, this is a project spending serious amounts of 
money, so it can afford the odd £1M or so to fund good systems 
engineering tools, but such work will have positive benefits in 
terms of expectations for other projects, knowledge gained by 
staff which they will take forward, plus the kit itself which is likely 
to find a home on the next ERTMS scheme.

The view from the Shard was indeed spectacular. In between 
London’s sparkling lights were thin strips of black, where the 
railway ran. London Bridge’s eyelashes were clearly visible and 
very stunning from this height.

On Saturday, we assembled at Three Bridges station to be 
divided into groups to look around the existing Three Bridges 
Area Signalling Centre (TBASC) and Three Bridges Rail Operating 
Centre (TBROC). There were engineering works south of Three 
Bridges and the IRSE’s briefing pack should either have told us 
NOT to wear our hi-vis vests on arrival, or briefed us on where 
to find the replacement bus service and the times of the trains 
to Brighton and the South Coast so we could tell the throng of 
passengers.

The existing TBASC is an NX panel with geographical relay 
interlocking. Down in the depths, someone spotted George, an 
original ARS system now languishing in dust.

TBROC by comparison is bright and airy, if a long way from 
the station! Our visit here included a tour of the cavernous 
equipment room (lots of empty space awaiting other projects 
to come and fill it), a brief look at the operating floor (to be 
operational from Christmas 2014 controlling the London Bridge 
area) and the operations floor where Network Rail and TOC staff 
could monitor and manage the service. We were also treated to 
further lectures, but time precluded all of us hearing all of them.

I missed the one on security by Siemens, but reports say it was 
good. One presentation in particular that interested me as a 
Thameslink commuter, was Signalling the Passenger. If the core 
route is to have 24 trains per hour, this means a train every 2½ 
minutes. Factor in train acceleration/deceleration and minor 
perturbations, dwell time has to be no more than 45 seconds. 
Doors have to open. They take time to close. They have to be 
checked clear. The driver has to check for authority to move, 
request power, release the brakes etc. All of this leaves just 
27 seconds to exchange passengers on and off the train. This 
presents a considerable challenge to achieve the goals of Key 
Output 2 and the service I would like as a commuter. The team 
did consider Japanese-style train pushers to squeeze passengers 
on but this was considered culturally unacceptable.

Three changes will enable the project to deliver its target.

Do you not just hate it when you’re boarding a train and the 
passenger getting on in front of you stops and stands by the 
door, leaning on the partition separating the lobby from the 
seating? Door width is effectively cut in half and passenger 
access/egress time doubles. The new trains have wider doors, 
but more importantly a much wider lobby once inside, the 
partition being set much further back. Yes, this impacts the 
amount of seating, but longer and more frequent trains is meant 
to offset this.

Another bugbear is passengers who step off a train then stop 
on the platform by the door so they can work out where to 
go. Meanwhile, a carriage full of passengers is struggling to 
get past them. So the team’s second strategy is to improve 
and standardise the passenger signage at each core station 
as far as they are able (Farringdon is a London Underground 
owned station which limits the options). There are some easy 
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Balises at Blackfriars (Photo David Nicholson) Blackfriars Station (Photo David Nicholson)

Blackfriars Station (Photo Helen Kellaway) Line of Route Simulator (Photo TRE)

Three Bridges ROC Equipment Room (Photo David Nicholson)

Part of George (Photo Helen Kellaway) Part of TBROC Wheelslide analysis (Photo David Nicholson)

Concept Simulator (Photo David Nicholson)
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wins; making platform signs visible from inside a carriage when 
standing up, signs not obscured by platform monitors or CCTV 
cameras, standard fonts and common formats.

Thirdly, passengers often sit on the train and don’t stand up until 
the train has come to rest (guilty!). Passengers will need to be 
engaged much earlier in the process if the 45 second dwell time 
is to be achieved, or have an unexpected ride to the next station! 
Train seating will be a standard 2 by 2 arrangement, creating 
wider gangways making it easier to move along the carriage.

Whilst perambulating the control floor, I was invited to look 
at one monitor. The operator receives in near-real time (it takes 
a short while for the computers to process the received data 
and display it geographically) slip and slide information from its 
fleet. So should there be an area that may be causing ongoing 
performance delays, the operator is able to despatch a team to 
site to clean the railhead before it becomes a serious issue.

Another pair of desks was staffed by a train technician support 
team, who are able to provide first-line support to a driver to 
diagnose and repair onboard faults. When a driver calls for 

support and describes the problem, the team through their 
menu-driven software, call up likely faults and offer solutions 
for the driver to implement. In the core section to keep trains 
running for the greater good, Thameslink operates a five minute 
rule. Should a fault take longer than five minutes to fix, the 
train is taken out of service and moved out of way as quickly as 
possible. If this means the following train is needed to push it out 
the way, then that’s two trains taken out of service. Having been 
sat at Cricklewood station for over an hour one morning, this is a 
good rule!

So as my season ticket price rises by 2.4% this year, I have a 
much better understanding that this programme is delivering 
much, much more than new, longer trains, greater capacity and 
shiny Central London stations. The multi-disciplinary impact 
of some of the changes was clear. I was impressed by the 
professionalism of the team who clearly loved, and took pride in 
their work. There are more changes to come and I look forward 
to seeing these being introduced.







 

























 




















‘Before and After’ - London Bridge starting and final layouts

TBROC Operating Floor (Photo David Nicholson) London Bridge Station from the Shard (Photo Helen Kellaway)
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MINOR RAILWAYS SECTION
The IRSE’s Youngest Member

Major Ian Hughes TD, Chairman of 
the Minor Railway Section writes:
During our latest Minor Railway Signalling 
Maintenance and Inspection Technical Workshop 
held at Signet Solutions Derby which was kindly 
sponsored by Atkins in September 2014 we 
had a young member in attendance: Morgan 
Cookman of the Ravenglass & Eskdale Railway. 
During the course it is customary for one of 
the section officers to speak to the trainees 
about the IRSE and the benefits of becoming a 
member. I am pleased to say that Morgan joined 
us. As the application form percolated through 
the system and after some research Colin Porter 
discovered that Morgan, at the age of just 15, 
was the youngest member ever of the IRSE. He 
relayed this fact to our esteemed editor and 
I am delighted to bring you an article on the 
background of our youngest member. 

Morgan Cookman Writes:
I have been interested in railways since I was first introduced to 
the Ravenglass and Eskdale Railway (R&ER) at the age of five 
when we moved to Cumbria.

I have been involved in railways for the past 10 years and have 
been part of the Ravenglass & Eskdale Railway’s permanent-way 
team for most of that time. I have always had an appreciation for 
the engineering involved within the railways and how they were 
“ahead of their time” back in the days of Brunel. 

I was lucky enough to be accepted onto the London 
Underground’s Victoria line for a week’s work experience in early 
March 2014, being based at Seven Sisters. Working with the 
Technical Officers who look after the signalling infrastructure for 
the Victoria line really fuelled my passion for railway signalling, 
being able to see first-hand the work involved and gain a better 
understanding of the new developments in railway signalling and 
automatic train control.

Learning about protection and automatic train operation by 
Siemens Rail Automation, contrasts greatly with working with 
semaphore signals and an old style lever frame on the Ravenglass 
& Eskdale Railway. Modern signalling is also starting to take make 
an appearance on the R&ER working in unison with the existing 
mechanical arrangement to ensure the overall running of the 
railway continues to be a safer operation. For example; LED light 
clusters have been installed on the semaphore signals for back 
lighting so our late night trains in the winter months have a visual 
indication of the signal position long before the locos head lights 
reach the signal post.

I have also been involved with the installation of new 
electro-mechanical point machines at various locations on the 
line and with route setting and interlocking within Ravenglass 
station and route detection at Dalegarth. 

The railway signalling course run by Signet Solutions, organised 
by the IRSE and Green Dragon Rail, I attended in mid-September 
2014 was extremely interesting and a great insight into the 
history and reasoning for railway safety developments throughout 

time. During the weekend spent with Signet Solutions in Derby I 
feel I have gained a lot more knowledge into the electrical side 
of signal engineering and its applications. I also felt that joining 
the IRSE would keep me abreast of developments and show 
everyone that I was taking my hobby seriously. I also felt joining 
the IRSE would give me an insight into what professional signal 
engineers are about so I could be better prepared for the world 
of work.

My future ambition 
is to become a 
qualified electrician. I 
hope to achieve this 
by completing a 48 
month apprenticeship 
with a local company 
such as BAE systems 
in Barrow in Furness 
or Gen 2 at Sellafield; 
I am currently in the 
application process.

After completing 
a successful 
apprenticeship and 
leaving Cumbria 
as a fully qualified 
electrician, I hope to 
enrol onto another 
apprenticeship with 
either the London 
Underground or 
Network Rail to 
become a signalling 
engineer for the 
railway industry.

The assembled course at Signet on 14 September.  Morgan Cookman is standing centre 
of the line-up to the right of Andy Knight.

Morgan works in a cabinet out on 
the Ravenglass & Eskdale line.
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Morgan’s Father Martin Writes:
When the family moved to Cumbria to work on the Ravenglass & 
Eskdale Railway, Morgan was 4 almost 5, seeing the steam trains 
from his bedroom window at Dalegarth running past the end of 
the garden daily instilled the interest he now has for all forms of 
railway life, in particular the Signal and Telegraph department.

After spending many years of weekends and school holidays 
helping Dad initially preparing locomotives, riding the footplates 
and assisting the guards, he has decided to train as a guard with 
the aim of passing out on his 16th birthday this March.

Morgan’s real passion and drive however is the S & T 
department, having worked with many of the track gangs 
on various tasks and attending the 5th Annual IRSE course 
last September (Minor Railways Section, Annual Signalling 
Maintenance and Inspection Technical Workshop), all helping to 
confirm his future direction in life. Morgan is mature for his years; 
we forget quite what he has achieved in this field at such a young 
age. An example of his focused determination to excel into his 
chosen vocation follows.

In late 2013 his high school (Millom High) set the year 10’s 
the task of arranging their own work for work experience week. 
Morgan set about contacting some of the well placed Main 
line railway employees who regularly volunteer on the Ratty for 
information and contacts. Back at school he informs his teacher 
of his plans, they are astounded and on returning home he sits 
down at the dinner table and casually announces that he has 
his work placement set up. “Oh right Son, what does that entail 
then?” I tentatively asked? “I’m going to work on the London 
Underground Victoria Line.” was his reply”.............”Err, Re-
wind, start again” was the joint reply from his mam and I who 
knew nothing of this! He not only sourced the relevant contacts 
himself, but organised the whole trip, how he was getting to 
London, where he would be staying, as well as securing the 
placement, as we said a very determined young man.

His week’s work under the expert guidance of Neil Elrick, 
Deputy Infrastructure manager for the Bakerloo and Victoria lines 
based at Seven Sisters saw him complete a night shift, gave him 
a behind the scenes introduction to all the signalling scenarios 
and basically poured oil on an already flaming fire in his belly to 
make sure he does everything he can to achieve his dream job of 
signal engineering in his rapidly approaching future.

I think you can tell how very proud we his parents, family, school 
and all at the R&ER are of him.

Neil Elrick Writes:
I was first approached by a work colleague, who asked if the LUL 
Signal department accepted work experience placements. LUL 
did accept work experience placements so this set the ball rolling 
for the work experience to be arranged. I was then contacted by 
Morgan who to my surprise lived in Cumbria!

My initial thoughts were how difficult it was going to be to 
arrange this with someone who lives and studies 300 or so miles 
from London and why someone from Cumbria was wanting to 
do work experience in London? All of the students who carry out 
work experience on LUL come from the London area so this was 
a first.

After many emails and phone conversations it was clear that 
Morgan had a real interest in railway signalling and London 
Underground. After a day’s visit with Morgan and his father 
in October 2013, a week’s work experience was arranged for 
Morgan for early March 2014.

Morgan’s work experience placement was over five days. During 
these days Morgan experienced working with IRSE licensed 
signal technicians carrying out day to day maintenance tasks 
on the Victoria Line, he visited the Signal Training Centre at 
Acton where he was able to see the different signalling systems 
and equipment in use on London Underground. He visited the 
London Underground Control Centre where he met the team 
who manage any service disruptions through the Formal Incident 
Management process.

Morgan also experienced the differences of over 40 years of 
technology by visiting the Interlocking Machine Room (IMR) 
at Tower Hill (here the interlocking is done by a Westinghouse 
‘V’ style frame, and the route setting is done by Programme 
Machines and electronic cards) and by visiting Seven Sisters 
Signal Equipment Room (SER). Here the interlocking is done by 
WESTRACE and the trains controlled by a DTG-R (Distance to Go 
– Radio) signalling system.

One of the highlight of Morgan’s work experience was being 
able to spend over an hour on the Victoria line train operator’s 
driving simulator! During his time with us, Morgan showed a real 
passion for railway signalling and engineering, with all of the 
people he met commenting afterwards on Morgan’s knowledge 
and enthusiasm. Too often we get work experience placements 
where the individual is not interested in engineering - this was 
not the case with Morgan.

Morgan is a great advert for young people to pursue a career in 
engineering.

Stuart Marsh Writes:
I am a Director of Signal Aspects Ltd and a volunteer signalling 
technician on the Ravenglass & Eskdale Railway. Morgan is an 
enthusiastic member of our S&T team here on the R&ER and he 
clearly has a real interest in pursuing a career in railway signalling, 
hopefully with London Underground. We try to involve Morgan 
in the nitty-gritty of site installation work on the railway and with 
the on-going signalling maintenance. His contribution is valuable 
to us and we hope he will maintain an involvement with the R&ER 
as his professional career develops. The R&ER has always been a 
progressive railway and it continues to embrace new technology. 
My own company, Signal Aspects Ltd, which manufactures 

Inside the interlocking machine room at Tower Hill, where Morgan 
spent part of his work experience week kindly organised by London 

Underground.
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modern signalling equipment, has a great relationship with the 
R&ER. Although as narrow gauge steam railway running through 
a stunning rural landscape the R&ER might appear quaint, there 
is nothing whimsical about its safety systems. This little line can 
not be compared with the London Underground of course, but 
many of the principles and processes we employ are similar. We 
would like to think therefore that the R&ER can provide Morgan 
with at least a grounding in the disciplines of modern railway 
signalling and signal engineering. And who knows, maybe one 
day Morgan will apply his own professional experience and 
knowledge back here in Eskdale keeping our little line running 
safely and up to date with modern technology.

Major Ian Hughes TD, Chairman of the Minor 
Railway Section writes: 
So there we have a background update on our youngest 
member, has anyone a cadetship to offer Morgan? I hope so and 
I wonder how many other enthusiastic youngsters are out there 
just itching to get a start in our profession.

Call for Papers for Minor Railway Signalling Projects
By Major Ian Hughes TD, Section Chairman

The Minor Railway Section will be holding the fifth of its bi-annual 
seminars on 7 November 2015. The event will be held at the 
Kidderminster Railway Museum. The theme of this year’s event 
will be “Minor Railway Signalling Projects”. Members and non- 
members are welcome to attend and full details will be circulated 
closer to the event. 

Members and non-members are invited to submit papers to be 
read at the event. Papers must be no more than twenty minutes 
in duration and presented in PowerPoint format. 

All papers will be collated for the event by myself and be ready 
for the speaker on the day. 

Anyone wishing to present should get in touch with me soonest 
to discuss their paper and the content etc. I can also help with 
PowerPoint if needs be. 

The thrust of this year’s event will be the successful planning 
preparation and execution of minor railway signalling projects. 

Section officers will present a paper detailing the needs for 
competencies and a paper highlighting the changes to the 
Construction Design and Management Regulations (CDM 2015) 
brought about by the introduction of new Regulations (scheduled 
to be introduced) in April 2015. 

Additionally display space is available for anyone that wishes to 
showcase their services /products to a wide audience of Minor 
Railway S&T staff at all grades at our very well attended seminar.

Please can persons wishing to present or book a display stand 
reply to me to register interest by the end of April 2015 at 
ian@4greendragon.com or +44 1912871399. Thank you.

Each year the Institution carries out internal auditing in order 
to ensure laid down procedures are being applied within 
the various committees and processes.  If there are any 
members of the Institution that would be willing to help the 
Audit Committee for a few days per year, please get in touch 
with Ian Bridges.  Previous experience of carrying out audits 
would be advantageous, but not essential as an overview of 
requirements would be given.  

Ian can be contacted on Ian.Bridges@Atkinsglobal.com.

Auditors wanted!

MEMBERSHIP CHANGES DUE TO NON-PAYMENT IN THE FIRST YEAR

Due to non-payment of first subscriptions, the names of the members below will be removed from the membership database.

Zhi Chen China
Jinying Chen China
S Dube India
Xiaowei Hu China
S D Lockett UK
P Long Eire

S D Nuttall UK
Yilin Sheng China
R N Vaughan Australia
S R Venables UK
Jiwen Xiao China
Reza Aswad Zakaria Malaysia

MEMBERSHIP MATTERS
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IRSE MATTERS

MIDLAND & NORTH WESTERN SECTION
Proportionate Design 

by Graeme Christmas and Martin Beard (Network Rail SDG)
Report by Ian R Bridges

As Christmas fast approached (no pun intended!), 30 or so 
members and guests of the M&NWS congregated on Arup’s 
offices in Piccadilly, Manchester to listen to, and to watch a 
presentation that consider the topic of proportionate design. The 
Paper was presented by Martin Beard and Graeme Christmas 
who have many years of railway systems experience between 
them, and were very well placed to inform the audience about 
the way the Signalling Design Group (SDG) is moving the design 
process forward within Network Rail (NR).

Proportionate design is not necessarily a new concept, but 
is maybe something that has been forgotten about. It is all 
about bringing real engineering and pragmatism back into the 
signalling design process, and is intended to support the ORR 
initiative of Safe By Design, creating only the level of detail that is 
required for a given situation. Graeme explained that the process 
is very much about being professional, being within the law 
(Railways & Other Guided Transport Systems (Safety) Regulations 
2006 (ROGS)) and within the Common Safety Method (CSM)),as 
well as meeting society’s expectations. Conversely, proportionate 
design is not about cutting corners simply to reduce the cost of 
delivery.

NR’s Signalling Principles Handbook – Interlocking Renewals, 
Principle E810, considers that where an interlocking is life expired 
or to be re-controlled from a new operating point, issues can 
arise about how to manage the operational signalling principles 
where these have changed since the original installation was 
commissioned. Traditionally a principles review would have been 
carried out and any shortcomings would have been brought up 
to modern standards as part of the migration. In order to keep 
costs to a minimum, E810 was applied on the Western Main Line 
recently in order to justify minimal change to the infrastructure 
during the migration of control to Thames Valley Signalling 
Centre (TVSC), where:

• The trackside asset was not wholly life expired;

• ETCS will be implemented within 15 years;

• The existing railway was performing safely.

So why change the way it is working for little gain? Railway 
Safety & Standards Board (RSSB) and NR safety panel endorsed 
the approach, which has enabled very quick decision making to 
be undertaken,ensuring time was not wasted agonising over the 
best way forward during the migration.

A further example of pragmatism was given by Graeme, 
highlighting how long section axle counters were installed at 
Dawlish and at Maidenhead following the flooding during early 
2014. There was a need to re-instate the railway operations 
quickly following extensive damage due to the floods, but full 
design and implementation would take time. So proportionate 
design was used to produce a short-term simplified solution, 
taking 11 days to produce a scheme plan and a further five days 
to ship the GRIP5 design out of the door, allowing the railway to 
re-open as soon as the physical re-instatement allowed.

Many other examples were presented by Martin and Graeme, 
including simplified bonding arrangements to save on insulated 
block joints, reducing cost, maintenance and the risk of rail 
breaks: simplified Intermediate Block (IB) signalling to provide 
additional headway and the use of three dimensional Omnicom 
video for signal sighting.

So, where next? NR SDG is currently considering which of all 
the supporting paper documents we currently produce during 
a scheme design really add value to the delivery process. 
Contentiously, the proposal was put forward that maybe the 
maintainer does not even need control tables and aspect 
sequence charts in the future. Signal Passed At Danger (SPAD) 
management will also be considered again, with a new standard 
being issued sometime soon. This will almost certainly simplify 
the way the industry manages SPADs, putting some of the onus 
back onto the signaller to manage the start-up situation once 
a SPAD has occurred and trains have been brought to a stand. 
Taking the controls out of the SIL4 interlocking and putting 
them into the control system is also likely to become the norm. 
Modular signalling solutions are being developed that should 
allow for a simpler system solution, whilst maintaining the 
flexibility of operation on what are currently absolute block lines, 
often with many mechanical signalboxes. Network Rail is willing 
to listen to any proposals that help to deliver the best value for 
money to the taxpayer. 

Graeme concluded the talk by reminding the audience that an 
engineer can do for a shilling what any fool can do for a pound! 
True engineering is what is needed in the future, not copying 
what has been done before and making it fit. The M&NW Section 
wishes to extend its thanks to Graeme and Martin for what was 
a very educational talk, even if slightly contentious, as well as to 
Arup for providing the meeting facilities in Manchester.

Distant signal associated with axle counter IB at Abergavenny
(Photo G Christmas)
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THE WING AWARD FOR SAFETY: CALL FOR NOMINATIONS 2015 The "Wing Award for Safety" was introduced in 1994 to commemorate the life and work of the late Peter Wing, a 
Fellow of this Institution and an employee of British Rail, who during his career made a major contribution to the 
cause of line-side safety.  Peter Wing, whose career in BR spanned 31 years, spent much of his working life 
dedicated to the safety of his colleagues.  It was his care and concern that became the driving force behind the 
national campaign in 1992/3 that was entitled “Dead Serious About Safety” and which had such a major impact in 
reducing the numbers of line side fatalities in subsequent years.  The Institution of Railway Signal Engineers 
administers the award scheme on behalf of Members of the Railway Group, the Railway Supply Industry and the 
Health & Safety Executive, who amongst others supported the formation of the Wing Award for Safety. Recent winners of the Wing Award have been: 
2005 P Broad    Network Rail 2010 D Deeley & J Mawby Network Rail 
2006 C Wheeler Railstaff 2011 J Camp & S Henser Cleshar & MPI 
2007 G Bickerdike 4x3 2012 N Pepper Tube Lines 
2008 S Cassidy Network Rail  A Fricker NR 2009 M Wild Westinghouse 2013 M Green & O. Bushell KESR    2014 No award made The award takes the form of a certificate and an amount of £500 to be devoted to personal development and 

will be made to an individual who has made an outstanding personal contribution to railway line-side track 
safety by, for example, coming forward with a novel idea for improving safety at the line-side, is a long term 
champion of improving track safety standards or has made a significant contribution to the awareness of track 
safety in his business. As can be seen, sometimes the award has been split in recent years where there are 
very deserving candidates. 
Any employee in a railway business or railway supplier is eligible for consideration for the Award and 
nominations are now invited for the 2015 Award.  Could we ask that you publicise this award and the process 
for making nominations throughout your company including on your web-sites. Nominations should be sent to me at the above address, please, by not later than 20 March 2015, together 
with information not exceeding 250 words in support of the nomination. The award will be presented to the successful nominee at the Rail Safety Summit, organised by Rail-Media, 
being held on 30 April / 1 May 2015. 
Yours faithfully, 

 
Colin Porter 
Chief Executive 

 www.irse.org 

The IRSE is seeking contenders for the Wing Award 2015.  The letter 
reproduced here has recently been circulated to relevant parties.
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IRSE MATTERS

Juerg Oehler was born in 
Zurich on 14 March 1935 as 
the son of Dr Karl Oehler, 
former President of Integra, 
the former main signalling 
supplier in Switzerland. Juerg 
therefore was confronted 
with signalling already during 
his childhood. He made his 
studies at the Federal Institute 
of Technology (ETHZ) in Zurich 
where he received his diploma 
in Electrical Engineering in 
1959. After a period as an 
assistant engineer with the 
Minneapolis’s Honeywell 
Corporation in Newton, Massachusetts, he joined the Integra 
Company in Wallisellen as a Project Engineer. In 1971 he was 
appointed Director and Member of the Board and became 
President of the Company in 1978. His management training he 
received essentially with the Swiss army where he finally served 
as Colonel of the General Staff. Juerg was married to Benita and 
they had two daughters and a son and six Grandchildren.

Juerg joined the Institution in 1969 and was elected to the 
Council in 1979 to become President of the IRSE in 1986/87. 
At his Presidential Address he made clear he is not expert in 
our field, his expertise being in the management particularly as 
the President of Integra who were developing, manufacturing 
and installing all equipment related to railway signalling. 
His international convention he held in Salzburg, Austria. 
In Switzerland he was heavily involved in the convention of 
1977 in Zurich and 1991 in Lucerne. Juerg has been elected 
as Honorary Fellow of the Institution of Railway Signal 
Engineers in 2002. From his period as Assistant Engineer in 
the USA he imported the idea of a new train describer system 
based on ferrite core technology and with mini Cathode Ray 
Tubes in the panel which was subsequently developed and 
introduced in signalling installations throughout Switzerland. 
Deutsche Bundesbahn used this system for keyboard operation 
at many stations in Germany.

Juerg Gustav Oehler, Dipl Ing, ETH, SIA, 
Hon FIRSE

Re: Innovation is too Hard in Signalling
I read Martin Marsden’s recent letter with interest – and his 
invitation to join a ‘global debate’ prompted me to respond. 

Martin 

You sought a global view - I don’t think you’ll get a response 
from much ‘further afield’! 

You ask if the Risk is too high for your innovative solution to be 
accepted?

Firstly, I would say any innovative solution deserves at least 
an assessment to ensure that the risks are fully understood and 
mitigated. Without innovation, we all fail to meet the challenges 
of the railway of today - (which is very different to the one we 
both encountered when we started back in the late 1970s!)

Noel Burton’s paper in the same IRSE NEWS on the Auckland 
project is packed with innovative ideas – many of which came 
with risk – but as (one of the) Testers In Charge on that particular 
project, my job of commissioning the new signalling within the 
operational constraints would simply not have been possible 
without the innovative ideas of the (Invensys, now Siemens) 
Engineering team – (point simulators, axle counter simulators 
etc. ) - and the adoption of strategies involving both novel and 
proven pre-commissioning prep/enabling works.

I am also aware of at least one proposed major project down 
here in Australia, which will soon be challenged by exactly the 
type of trackwork scenarios you mention – plain lining of points 
and junctions and associated route locking changes. 

The client mandate in that particular case is to minimise any 
high risk intrusive work on the old geographical interlockings - 
and innovative ideas such as yours will have to be applied in both 
design and test.

Any innovative idea will have not only safety risks, but also a 
cost-benefit analysis to be considered. 

So to some of the risks and cost/benefits of your idea: 

• Pin Codes on relays are there to avoid exactly what you are 
proposing. This would need to be considered. The safety 
assessment would need to detail how the faulting technician 
doesn’t go and plug one of the ‘mimic’ relays in during a 
normal fault. (BIG RED LABELS comes to mind as mitigation!)

• How would you deal with a situation where a mixture of front 
and back contacts in one relay are required?

• It’s not actually that time consuming to install and test a false 
feed arrangement. Maybe it’s better to focus on streamlining 
the design and approval process that is behind it? 

I do agree though that there is something in your idea worthy of 
further investigation and even trial…. and I also suggest you have 
the right to stay right out of your box!

John Marshall IEng MIRSE 

Brisbane, Queensland, Australia.

FEEDBACK
Signalling on the Watercress Line
In the interests of historical accuracy may I offer a correction to 
Clive Kessell’s most interesting report on the Minor Railways visit 
to the Watercress Line in IRSE NEWS 207.  Where Clive writes 
that the IFS panel at Alton box is from Chichester box, this is 
not strictly correct, not least because the panel at the latter box 
was an NX.  It is the console shell of the panel at Alton which is 
the second-hand bit ex-Chichester but the panel itself inserted 
within it is a brand new item of Mid-Hants Railway design.  It is 
of further interest to note that this console shell was also second-
hand when installed at Chichester in 1985, having begun life 
at the old mechanical Three Bridges box in 1978 to control the 
newly resignalled Gatwick area.

Andy Overton

OBITUARY

Juerg Gustav Oehler
1935-2014
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CCS Engineer
RSSB (London)

Control Command Signalling Engineer
RSSB supports the GB rail industry in its continual work to 
improve performance and deliver value for money to its 
customers. It helps the industry to understand risk, guide 
standards, manage research, development and innovation and 
facilities collaboration.
RSSB is seeking two talented and enthusiastic individuals to 
join our expanding technical engineering teams and be a part 
of the digital railway of the future.  You’ll have an opportunity 
to make the most of you expertise in this fast paced industry 
with people who share your passion
You will be responsible for:
• Developing requirements for the GB mainline railway, 

covering railway signalling systems, train protection systems, 
train detection systems and level crossing systems, to 
support timely delivery of the RSSB standards programme 
and timely management of deviations from railway group 
standards.

• Working with other technical and operational specialists, to 
understand and derive the requirements and rationale for 
CCS subsystem compatibility and safe integration.

• Providing timely and comprehensive support to strategic 
industry research and innovation projects.

‘An opportunity to influence and support the development of CCS systems in the UK’

Candidates will:
• Be capable of producing standards and reports that are 

complete, accurate, well written and compliant with the 
Railway Group Standards Code.

• Possess excellent facilitation, communication and 
presentational skills.

• Be comfortable with working with senior rail professionals 
and technical committees to explain the results of work,  
to support their understanding of requirements and inform 
their decisions.

• Have, or be working towards, a professional qualification 
(IEng or CEng) and membership of a relevant professional 
institution.

You can look forward to an attractive package that includes 
bonus and a final salary pension scheme.
If you think you have the necessary skills and experience 
needed for this role and would like to join us and work for 
RSSB, then please email your CV to vacancies@rssb.co.uk
You can find out more about RSSB by visiting our website at  
www.rssb.co.uk

ON THE MOVE
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DEG Signal has strengthened their design team with the addition 
of a new Design Team Leader.

Vitor Soares joins DEG from an international role with a large 
multinational, having worked in Portugal, South Africa and 
the UK.  He has extensive experience in team management, 
methodology and signalling principles. 

Vitor will support the Design Manager to develop their team 
and maintain DEG’s high level of quality and reliability.

One of DEG Signal’s foundation stones is its Apprenticeship 
Programme through which they recruit young people willing to 
learn and grow within the company and the railway industry. 

DEG Signal is also actively involved with Groups of Employers 
(Trailblazers) in setting Employer based Apprenticeship 
Standards.  Further information can be found at  
http://bit.ly/1gOM0zB

DEG Signal appoints new Design Team Leader 
and Apprentices

During the professional lifecycle Juerg had to cope with 
drastic changes in almost all respects of managing the Integra 
companies in terms of technical, economical and human 
resources development. In 1982 he merged Integra AG 
with Signum AG another company of the Integra Group into 
Integra-Signum AG, Integra being the development, and 
engineering side and Signum being the manufacturing side. 
In the same decade fell important changes of the Railways 
(customers of Integra) in terms of separation between 
Infrastructure and Rail-Operation in parallel with fast and 
tremendous development of technology, especially the fast 
growing grade of automatic train operation and the introduction 
of electronic interlocking. The drastic change of business 
environment led to a well-considered sale of all railway related 
activities to Siemens in 1991.

Juerg was appreciated and respected by his management 
staff and the personnel of the Integra Group. He was a sensitive 
boss with human behaviour and open minded for any kind of 
suggestions. After the sale of Integra Signum he continued to be 
active as Head of Integra Group in different fields. He continued 
to actively support IRSE activities of the Swiss members and he 
was elected as honorary member of the Swiss section in 2012. 
Unfortunately his health deteriorated in the past years but he 
was carefully looked after by his family. He passed away on 
30 November 2014 in a nursing home. 

Adrian Exer
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MEMBERSHIP MATTERS

Current Membership: 5251

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

Member
Bétis A A E Ansaldo STS France
Broadley S J Thales Ground Trans Sys UK
Handschin M Alstom S&E Africa (Pty) Ltd South Africa
Heath K Network Rail UK
Kelsey D Hitachi Rail Europe UK
Pandian S Atkins India
Remedios L J Bombardier Transportation UK
Stevenson A R Network Rail UK
Urade S U Chennai Metro Rail Ltd India
Varma P K RDSO India

Accredited Technician

Associate Member
Anness M Network Rail UK
Baxter R J Network Rail UK
English D Translink / NI Railways UK
Jaafar N Ansaldo STS Malaysia
Kumar A Siemens Ltd India
Kumar S Serco Ltd UAE
Maran K Sydney Trains Australia
Morrow B AECOM Australia
Newman D S Network Rail UK
Saudah M S Ansaldo STS Malaysia
Taylor N Northern Ireland Railways UK
Taylor-Rose R Network Rail UK
Vigliotti M G RSSB UK
Walker S Network Rail UK
Xun J Beijing Jiatong University China
Young C Rio Tinto Australia

Affiliate

Kataria D D Serco Ltd UAE

Ahmed M Siemens Rail Automation UK
Anaduaka O B Siemens Rail Automation UK
Baraw J Atkins USA
Barna T Atkins UK
Bratu G D Atkins UK
Campbell E Siemens Rail Automation UK
Chong T Siemens Rail Automation UK
Eguavoen T Atkins USA
Fracassi L Siemens Rail Automation UK
Ge X Lloyds Register Asia China
Ghomorai T Siemens Rail Automation UK
Kamil Omar K Atkins USA
Larsh A Atkins USA
Le J Siemens Rail Automation UK
Maqsood R Siemens Rail Automation UK
McAvoy G Sunshine Design Ltd UK
Mocanu V A Atkins UK

Naik N Atkins USA
Nistor I I Atkins UK
Okeke T U Siemens Rail Automation UK
Palmer G Network Rail UK
Pana T-M Atkins UK
Panait A S Atkins UK
Papadopol M Atkins UK
Parlog M-M Atkins UK
Paul V Atkins USA
Pike M T Siemens Rail Automation UK
Reeves N Siemens Rail Automation UK
Scott W Siemens Rail Automation UK
Shek K K W MTR Corporation Hong Kong
Shum M-T Siemens Rail Automation UK

Soria S Atkins USA
Stoican L F Atkins UK
Strawbridge N G Kiwirail NZ
Trinckauf B Cerss Ltd Germany
Vassallo N Siemens Rail Automation UK
Wallis J Siemens Rail Automation UK
Welsh C Siemens Rail Automation UK
Wiggins M Balfour Beatty Rail Tech UK

TRANSFERS

Member to Fellow

Associate Member to Member

Deacon R S London Underground Ltd UK
Protzner S Siemens AG Germany

Carter A C Siemens Rail Automation UK
Donald I G Atkins UK
Graymore S Groves Signalling Australia
Marshall P H Mott MacDonald UK
Robertson I Signalling Solutions Ltd UK

Affiliate to Member
Evangelista L John Holland Australia
Khanna M Atkins India

Affiliate to Associate Member
Jereb M Network Rail UK
Pipet D A Signalling Solutions Ltd UK

Affiliate (Contd.)

RE-INSTATEMENTS
Bhamu     S B Cash         M J
Darmana  Y Murphy     LJ
Nevasa     I Smolders  B P
Tjalma     J

DEATHS
It is with great regret that we have to report the death of the 
following members:   Springall, GLE, Accredited Technician and 
Vorderegger, JR, Member.


