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NEWS VIEW 168 
Welcoming the New Team 

Earlier this year, I suggested that the structure of the IRSE NEWS Editorial team should 
be adjusted to reflect the global nature of the Institution.  In addition, existing and 
new Assistant Editors should become responsible for collation of material and 
contributions from their particular part of the world to the magazine. 

This structure has already demonstrated its worth, following the initial recruitment 
some years ago of Tony Howker as Assistant Editor (Overseas) and Nigel Handley as 
Assistant Editor (Younger Members).  Contributions to IRSE NEWS have increased 
considerably since their involvement.   

So it gives me great pleasure to welcome the following new Assistant Editors to 
the IRSE NEWS team: 

David Thurston representing North America.  David is currently Chairman of the 
North American Section and a big supporter of the Institution in that part of the World; 

Buddhadev Dutta Chowdhury representing Asia.  Buddhadev is a Council 
member, an active UK Section supporter and, whilst living in London, travels to India 
on a regular basis; 

Wim Coenraad representing Europe.  Past-President Wim is also a Council 
member and very active within the Dutch Section.  He represented IRSE NEWS 
recently at the initial Swiss Section meeting in Bern. 

Following these changes, Tony Howker now becomes Assistant Editor 
representing Australasia.   

Nigel Handley remains the contact point for the Younger Members. 
We still require the services of an active member to undertake the job of Assistant 

Editor (Africa).  If you are interested, please contact me via the email address opposite.   
Continued thanks to Tony Rowbotham, Tony Howker, Nigel Handley and Stuart 

Angill for the ongoing task of producing this magazine in a timely manner. 
We hope you enjoy this month’s magazine, in particular the 2010 Convention 

report regarding the Institution’s travels to India.  If you have a technical article, news 
of current ideas and initiatives or even an opinion regarding the world-wide Signalling 
and Telecommunications Industry, please feel free to tell us about it by sending an 
email to one of the IRSE NEWS team (addresses opposite).  We are keen to hear from 
you soon to ensure that what we print is what the world-wide membership wants to 
read about. 

The Editor 
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A Passage to India 

The Republic of India is the seventh largest country by 
geographical area, the second most populated country with over 
1.2 billion people, and the most populous democracy in the 
world.  Bounded by the Indian Ocean on the south, the Arabian 
Sea on the southwest, and the Bay of Bengal on the southeast, it 
shares land borders with Pakistan to the west; Bhutan, China and 
Nepal to the northeast; and Bangladesh and Burma to the east. 
In the Indian Ocean, India is in the vicinity of Sri Lanka and the 
Maldives; in addition, India's Andaman and Nicobar Islands share 
a maritime border with Thailand and Indonesia. 

Railways were first introduced to India in 1853.  By the time 
independence from the United Kingdom came in 1947, there 
were some forty-two rail systems.  In 1951, the systems were 
nationalised as one unit, becoming one of the largest networks in 
the world.  Indian Railways is the state owned railway company 
of India, which owns and operates most of the country's rail 
transport. It is overseen by the Ministry of Railways and the 
Government of India.  It has more than 64 015 km (39 777 miles) 
of track and 7083 stations.  It has the world's fourth largest railway 
network after those of the United States, Russia and China. 

Indian Railways operates both long distance and suburban 
rail systems on a multi-gauge network of broad, metre and 
narrow gauges.  It also owns its own locomotive and other rolling 
stock production and repair facilities.  The railways traverse the 
length and breadth of the country and carry over 25 million 
passengers and 2.5 million tons of freight daily.  It is one of the 
world's largest commercial employers, with more than 1.8 million 
employees.  As to rolling stock, they own over 230 00 wagons, 
60 00 coaches and some 9000 locomotives. 

So when it was confirmed at the 2009 International 
Convention in Madrid, that the 2010 Convention would be in 
Delhi, it was clear that an interesting and eventful Convention 
would take place and we were not wrong!  Taking place at a 
time, in a country that is beginning to undertake renewal of its 
signalling and telecommunications infrastructure, comparable 
solutions have been considered from other parts of the world 
and in some cases, have already been installed, commissioned 
and are in day to day revenue earning service in India.  It was 
going to be an adventure to remember! 

Sunday Arrival 

Upon arrival and collection at the new terminal three of the 
Indira Gandhi International Airport at Delhi on Sunday 24 
October, the new and modern terminal was a stark contrast to 
some of the sights I was to see during the next six days.  After a 
12 hour flight from London Heathrow with Air India, I was ready 
to stretch the legs, but not necessarily to receive the heat, dust 
and poverty that awaited me in this burgeoning location!   

Not having travelled to India before, it has all the social 
issues that may shock the first time visitor.  Travelling into Delhi 
by taxi alongside the soon to be opened Metro extension to the 
airport, it became clear that the auto and cycle rickshaws are the 
mainstay of the urban transport system in the city, supported by 
many motor-scooters, bicycles and aged buses.  Every vehicle on 
the roads appears have been damaged at some time or in some 
certain way!  Following the brief ride from the airport, we arrived 
at the very pleasant Ramada Plaza Hotel where we met with 
Andy Knight and his wife.  Following a freshen up, a meal and 
suitable refreshments; an early night was to be had in readiness 

IRSE International Convention 2010:  India 

Monday 25 October 2010  
By Ian James Allison  

1 2 3 
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We then arrived at 
the India Gate, which 
is the national 
monument of India.  
Situated at the end of 
the Rajpath, this 
triumphal arch was 
designed by Sir Edwin 
Lutyens and is some 
42 metres high.  
Originally known as All India War Memorial, it is a prominent 
landmark in Delhi and commemorates the 90 000 soldiers of the 
British Indian Army who lost their lives while fighting for the British 
Raj in World War I and the Third Anglo-Afghan War.  It is 
composed of red sand stone and granite.  Originally, a statue of 
King George V had stood under the now-vacant canopy in front of 
the India Gate, and was removed to Coronation Park with other 
statues.  Following India's independence, India Gate became the 
site of the Indian Army's Tomb of the Unknown Soldier, known as 
the Amar Jawan Jyoti (The flame of the immortal soldier) following 
the brief 1971 war with Pakistan. 

It was whilst enjoying the view of this monument that I learnt 
about taking photos in India.  A snake charmer had encouraged 
me to take a picture of his python snake at this location and as 
most Indians like be photographed, I duly obliged.  However, I 
never thought about agreeing an amount of rupees with him and 
when I walked away, he pursued me around the area until he got 
his money.  A lesson to us all when next in India!  It was just after 
this event that we travelled on to Jor Bagh market for a wonderful 
lunch in a local traditional restaurant. 

Following lunch, we travelled to and visited Humayun's tomb, 
which is the tomb of the Mughal Emperor Humayun.  The tomb 
was commissioned by Humayun's wife in 1562 CE, and was 
designed by a Persian architect.   It was the first garden-tomb on 

for seeing the sights of Delhi the very next morning.  Little did I 
know that Delhi never sleeps and traffic, people and animals 
can be heard in the city 24 hours a day! 

Monday Daytime 

An early start with a hearty breakfast allowed exploration and a 
ride in an auto-rickshaw around the immediate streets and to 
the Lakshmi Narayan Temple.  This is a large temple built in 
1938 and is dedicated to the God of wealth.  It is stated to be a 
typical example of modern temple architecture and was most 
impressive.  A look around the many, many shops, markets, 
bazaars, visitor centres and street traders then continued whilst 
walking the streets, passing the cows and elephants wandering 
around, the beggars, hairdressers, the groups of men on street 
corners along with the smells and the heat, until no more could 
be taken and with the arrival of an air conditioned taxi and our 
driver Ravi, we quickly departed. 

We then arrived at three vast imperial buildings on Raisina 
Hill designed by Sir Edwin Landseer Lutyens and Herbert Baker.  
To either side, the Secretariat Buildings referred to as the North 
and South Blocks, houses the Ministries of Finance and Foreign 
Affairs.  Further back is the Rashtrapati Bhavan, originally built 
as the Viceroy of India house when under British rule; it is now 
the official residence of the Indian President.  With some 340 
rooms, it previously boasted a staff of some 2000 people! 

Around the corner from this area is the Sansad Bhavan 
(Houses of Parliament), which is a large circular building.  
Travelling from here down the Rajpath, this is the ceremonial 
boulevard that links the Rashtrapati Bhavan and the Secretariat 
Buildings with India Gate.  This area really comes into its own 
during the Annual Republic Day parade on 26 January each 
year; this is when the President of India takes the salute from 
the armed forces.  Halfway along this boulevard is also located 
the National Museum. 

4 5 
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the Indian subcontinent, and is located in Nizamuddin East, 
Delhi, close to the Dina-panah citadel also known as Purana 
Qila, that Humayun founded in 1533.  It was also the first 
octagonal structure with a high double dome to use red 
sandstone at such a scale. The tomb was declared a UNESCO 
World Heritage Site in 1993 and since then has undergone 
extensive restoration work, which is still underway.   

Besides the main tomb enclosure of Humayun, several 
smaller monuments, most being royal, dot the pathway leading 
up to it, from the main entrance in the West, including one that 
even pre-dates the main tomb itself, by twenty years; it is the 
tomb complex of Isa Khan Niyazi, an Afghan noble who fought 
against the Mughals, constructed in 1547 CE.  There are also the 
tombs of the king’s barber and bangle-maker!  Set in walled 
gardens divided by water channels, it created the pattern 
followed by generations of classic Islamic garden tombs, 
including the Taj Mahal.  A wonderful few hours were spent here 
admiring the architecture and views. 

Another shopping visit ensued which resulted in having to 
negotiate our way out of an underground carpet shop in a 

market building somewhere in Delhi!  I recall agreeing to view 
multiple carpets and having to drink traditional local tea, which 
was very nice on one hand and worrying on the other.  We 
managed to escape and return back to the hotel at some speed.  
Whilst accepting that we would be spending time in a state of 
chaos, it was an eye opening and exhausting day, but we were 
considerably richer in experience for the rest of the week ahead! 

Monday Evening 

The early evening of Monday saw the delegate and guest 
registration at the Le Meridien Hotel and the first coming 
together of all those attending the Convention.  Convenient for 
the Ramada Plaza Hotel as it was just across the road, walking 
across still saw us being interviewed by the locals.  The 
Convention reception followed the registration, which also 
included a few words about the week ahead from Past President 
Paul Jenkins.  An enjoyable evening followed with a chance to 
meet up with many old faces and friends from the Institution 
world-wide before a very busy, chaotic but enjoyable week that 
will always be remembered. 

Pragati Maidan Exhibition Centre  

Situated in the northern part of India, the city of Delhi is the 
eighth largest metropolis in the world, by population, with more 
than 12.25 million inhabitants in the territory.  For every 1000 of 
those inhabitants, there are approximately 85 private vehicles, 
making somewhere just over a million, most of which seem to be 
on the road at the same time, along with the bicycles, tuk-tuks, 
pushbikes, 3100 busses, lorries and cows.  As you can imagine, 
the city is vibrant, bustling and noisy. 

Although still incredibly busy, New Delhi is very different to 
Old Delhi.  Compared with the narrow crowded streets of the old 
city, New Delhi, largely designed by Edwin Lutyens between 1912 
and 1930, was organised with long straight tree lined boulevards.  
New Delhi is home to the Parliament buildings and government 
offices, mainly built out of distinctive local red sandstone in the 
Mughal style.  It was close to this area that the two conference 
hotels for the convention were situated. 

The main programme of conference events commenced on 
Tuesday 25 October in Hall 14 at the Pragati Maidan (Field of 
Progress) conference centre, a short coach ride away from the 
conference hotels.  A large complex of 18 different halls opened 
in 1982, the site has numerous green lawns and has been home to 
many functions since its inception, including the annual India 
International Trade Fair.  The hall had been split into three 
different areas for the convention, an auditorium to listen to 
presentations of a number of Papers, an all important area for 
eating and drinking, and an exhibition of Indian signalling and 
telecoms suppliers.  Members had plenty of time to wander round 
the exhibition to see modern innovative products, as well as how 
equipment refurbishment is done in India. 

After taking their seats, the audience of IRSE and IRSTE 
members were introduced to the panel of guests by the IRSE 
President, Paul Jenkins.  The official visitors included: 

Chief Guest:  Mr E Ahamed,  
   Honourable Minister of State of Railways 
Guest of Honour:  Mr K H Muniyappa,  
   Honourable Minister of State of Railways 
President IRSE:  Mr Paul Jenkins 
Chairman IRSE Indian Section:  Mr K K Bajpeyee 
President IRSTE:    Mr Kapil Dev Sharma 
Member Engineering, Railway Board:  Mr A P Mishra 
Chairman, Railway Board:  Mr Vivek Sahai 

Following the formalities, a number of papers were presented, 
based around technology used in India, some of which the 
members would see during tours later in the week. 

Papers presented: 

SSC ATP - A new approach in ATP for passenger rail safety 
Marco Palombi & Alessio Ferrari    (GE Transport ICS) 
Anti-Collision Device (ACD) Network  
  – An onboard train collision prevention system 
Ajaykumar A Bhatt  (Konkan Railway Corporation) 
CBTC: Reality or Myth? 
Rajendra Jadhav & Roderick I Muttram (Bombardier) 
Evolution of Train Protection & Warning System on Indian Rlys 
R Balamurugan & Bijoy Das    (Ansaldo STS India) 
Wireless communication systems for today’s modern railways 
Alvin Lim     (Enterprise Mobility Systems Motorola) 
A comparison of signalling systems in India and the UK 
Akhilesh Yadav     (IRSSE) 

IRSE International Convention 2010:  India 

Tuesday 26 October 2010  
By Ian Bridges  
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Monday   (photos:  Ian James Allison) 

1 The main Convention Hotel - Le Meridian  - viewed from the Ramada 

2 Magic Carpet 

3 He who pays the piper ….. 

4 The national monument of India: the India Gate 

5 The tomb of the Mughal Emperor Humayun 

6 All aboard the auto-rickshaw 

Tuesday   (photos:  Ian Bridges) 

7 IRSTE Exhibition of signalling and telecoms contractors  

8 The astounding Qutub-Minar tower 

9 The evening sun shines on the Delegates at the Qutub complex, Delhi 

Following an excellent lunch of Indian cuisine and a further opportunity 
to view the exhibition, members re-joined their busses to once again 
enter the city traffic for the short journey to Qutab Minar.  It was here 
that members were re-united with their partners who had been to see 
the Hindu Akshardham Temple, built by 3000 volunteers and 7000 
artisans, and opened officially in 2005.  The temple sits on the banks of 
Delhi’s river, the Yamuna, adjacent to the 2010 Commonwealth Games 
village. 

Qutab Minar 

The Qutub-Minar, within the Qutub complex of monuments and 
temples, is built from red and buff sandstone and is the highest brick 
minaret in India.  It has a diameter of 14.32 m at the base and 2.75 m at 
the top and stands at a height of 72.5 m.  The foundations were laid by 
Qutb-ud-din Aibak towards the end of the twelfth century in 1193.  
There are a total of 379 steps to get to the top, but luckily our stay 
there was not long enough to encourage anybody to count them!  The 
reason for building the tower seems to have been lost in history.  Some 
have said it was built to call the faithful to prayer, but it is so tall that 
nobody could hear the messages being sent from the top. 

During the return journey from the Qutub complex to the conference 
hotels, a brief chance to visit one of the many cottage industry outlets 
offered members and guests the opportunity to purchase gifts at very 
reasonable prices.  As the week progressed, there were further 
occasions to undertake similar activities.  It seems cottage industry 
outlets have all the angles covered when it comes to retail therapy. 

After returning to the hotels in the late afternoon, we were then 
taken by bus in the evening to the Railway Officers Club for the 
Northern Railway next to Delhi station, for a wonderful buffet of various 
foodstuffs from around India, with traditional and modern dance, music 
and entertainment, which was enjoyed by all. 

7a 

7b 

8a 

9 
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Pragati Maidan Exhibition Centre  

We all returned to the Exhibition centre for the second day of the 
conference.  This was effectively a briefing session for the rest of 
the day which would include some technical visits.  The briefings 
were given on the following subjects: 

 Leveraging the power of convergent Telecomm 
Infrastructure for Indian Railways; 

 Provision of new Route Relay Interlocking system to provide 
additional operational facilities at New Delhi station; 

 Development of modern telecomm infrastructure to support 
efficient and safer train operations in New Delhi Metro; 

 Long Term vision for railway telecomm migration from  
GSM-R to LTE (Long Term Evolution – the development 
beyond 3G) for Railways.  

The session was chaired by our President Paul Jenkins along 
with Sanjiv Kumar (Session Reporter) and R.K.Bahuguna (Session 
Co-ordinator). 

There then followed a short presentation from the Hong 
Kong section to the Indian Section representatives as well as past 
presidents and Mr Roger Penny.  Each person was presented 
with a special memento from the Hong Kong section. 

Mr R.K Bahuguna (Railtel Corporation of India Ltd) then 
presented a session on the Telecom Infrastructure of Indian 
Railways and the challenges they face.  The system has to 
accommodate a vast network and this requires management of 
key deliverables to the system which varies from ticketing system 
to train information. The system was described in overview and 
dealt with the system as it is today and the developments with 
regard to cable management (Copper & Fibre). The system 
needs to be adapted to meet the needs of the systems as they 
develop which include: 

 Data Logging; 

 Ticketing Network; 

 Information (CIS system); 

 On-Line Train running information; 

 Passenger information System (TMS). 
Information and Communication Technology is seen as being 
able to provide better flexibility and availability as the systems 
expand. 

Challenges 
The systems need to optimise availability of information as well as 
providing alignment of information between systems.  This requires 
management of the system and the distribution of information 
that ensures that reliable passenger information is available. 

Railtel India are in the process of ensuring the information 
available across the network meets these challenges and  
Mr Bahuguna hopes that the groups would enjoy their technical 
visits during the afternoon. 

Mr Prashant Rao (Chief Signal & Telecommunications 
Engineer, (Delhi Metro RC) then gave a brief session on the 
development of the telecomm Infrastructure on the Delhi 
Metro.  The Delhi Metro has developed rapidly over the last 10 
years and has seen some tremendous developments within the 
city which has seen innovative approaches to flyover and bridge 
construction.  The system now provides a key part of the city’s 
transport infrastructure and has ambitious plans for further 
expansion.  The company is also looking to support projects in 
other parts of the world. 

The salient features of the system were given in overview: 

 25 kV. Overhead Traction System; 

 Operation Control Centre (OCC): 

 Two Locations; 

 Domino Type Mimic Panel; 

 SCADA. 

 Telecom System: 

 Fibre Network; 

 Optical Fibre System; 

 Communications Network. 

 Train Radio System: 

 TETRA – Digital radio system for emergency 
communication (The first in India); 

 Radio Architecture; 

 Train Cab Radio; 

 Radio coverage in Underground sections using 
LCX cables & Network. 

The metro system needs a safe and reliable system to 
communicate with trains throughout the Network as well as 
proving security (CCTV at all stations).  This allows the use of a 
CCTV video wall at the control centres which can be invaluable in 
the control and management of incidents within a station. 

The Telecomm Infrastructure also controls all the Passenger 
information Systems (PIS) with the trains activating the concourse 
displays to provide up to date information for the passengers.  
There is also a centralised digital Public Address system. The 
system also provides fault alarms and monitoring of the 
Uninterruptible Power Supply system. 

Mr Shaminder Singh (CSTE/Construction, Northern 
Railway) then gave an overview of the updating of the Route 
Relay Interlocking in New Delhi Station.  The New Delhi station 
interlocking is the busiest station on the Indian Railway system.  
There was a need to provide a better performance for the 
operations department.  This required careful thought and 
planning and needed to ensure the work could be achieved 
effectively and efficiently.  This required the older interlocking to 
be replaced and enable new facilities to be provided which 
included new lines and better operational performance. 

IRSE International Convention 2010:  India 

Wednesday 27 October 2010  
By Andy Knight  
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This involved a level of complexity and 
Mr Shaminder illustrated some of the 
changes that were completed as part of 
the project. A brief summary is given 
below:- 

 

Execution of the Work 
The scope of the work required changes 
to the layout of the station area and 
replacement of equipment.  Therefore the 
planning of the work and how it was 
executed was a key element to the 
success of the project.  Mr Shaminder 
highlighted the key aspects to the success 
of the project: 

 Partial Blockages for stageworks, 
followed by full blockages; 

 Organisation of teams into key areas 
(Points, Signals TC’s etc); 

 Management of logistics and facilities 
(On site meal and recreation areas); 

 Pre-site visits to enable accurate and 
effective planning and understanding; 

 Consistent feedback to allow updates 
to planning to be achieved and 
maintain a live status on progress; 

 Effective allocation and availability of 
tools and essential equipment 
(Dedicated team to manage the 
process). 

  Old New 

Routes 690 1278 

Points 183 211 

Tracks 184 279 

Main Signals 83 101 

The testing and commissioning stage of this work was very effective and trouble free 
following this approach and was delivered a day and a half early. 

Mr Johann Garstenauer (Head of Railway Solutions, Nokia Siemens Network) 
then gave an overview for the long term vision for Railway Telecomms – Migration 
from GSM-R to LTE for Railways. 

There was a short summary of the GSM–R network development and the way this 
was used to allow communication across all standard systems and the use of GSM & 
GSM-R in other countries.  The coverage and development of GSM-R was shown across 
the world and how it is becoming a globally recognised system. 

This development was also progressing very well across the Indian Railways network 
and the integration of information and communication was being felt across the system 
(e.g. Dispatcher equipment, Handheld shunting terminals & cab radios).  The system is 
proving itself to be reliable and is capable of integrated with GPRS (General Packet 
Radio Service) and EDGE (Enhanced GPRS).  The investments being placed are seen a 
providing the solutions for today as well providing capacity for expansion in the future. 

There is a need to consider the demands of the communications networks in the 
future and the demands are only seen as increasing.  The network also needs to 
consider development of newer systems that can deliver benefits in areas such as 
bandwidth which provides better capacity and broadband applications could further 
benefit the system.  A slide was shown which clearly illustrated the co-existence of  
GSM-R and the evolution to new systems. 

The sessions were then summarised by Mr Paul Jenkins and he thanked all the 
presenters for their informative sessions and hoped that the groups all enjoyed the rest 
of the day which were dedicated to technical visits in and around Delhi. These were 
broken down into the following areas: 

 New Delhi Control Offices; 

 Route Relay Interlocking and Signal Operating Floor; 

 Central Network Operations Centre. 
In traditional style we were then divided up into our assigned groups and were directed 
to our transportation. 

Delhi Control Offices (Northern Railways) 

We were greeted at the main offices in Delhi which are located very close to New Delhi 
station and led into the conference room for our briefing.  The network as we were 
beginning to realise is very large and carries a tremendous amount of traffic with New 
Delhi station area being no exception.  The system of operation depends heavily on 
communication between the different sections of the network.  

The network is split into different Sections (64) and all of the sections communicate 
with each other to ascertain the location of trains and report on all operational issues.  
These communications ultimately get reported through to the main control office in 
Delhi where they are managed by dedicated teams that are assigned to key areas of 
performance (i.e. Train Maintenance, Defective Rolling stock, Rolling Stock availability, 
Electrification, Emergency Procedures etc.)  The vastness of the system and manpower 
used was quite a surprise from other International convention technical visits but the 
size of the network is truly astounding. 

The amount of communication that was going on (and the amount of refurbishment) 
was a credit to the people involved in the process and it was quite refreshing to see all 
of the people managing what was quite a challenging environment with such calmness. 

All of the other aspects of the system were managed through these offices and we 
met with S&T and Civil  Engineering Supervisors (or certainly their equivalents) who 
were managing issues across their sections and ensuring the system was performing as 
required.  There was also an obvious focus on performance and the communications 
with the various departments seemed to be constant.  

We then returned to the Exhibition Hall for Lunch. 

10 

Wednesday  (photo:  Peter Woodbridge) 

10 Delhi Signals 
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IRSE INDIAN CONVENTION 

New Delhi Control Centre 
Lunch was followed by a visit to the New Delhi Route Relay 
interlocking (RRI) and Panel.  The RRI controls some 1278 
routes and was reputed to be the largest in the world (All 
letters to the editor if this is disputed) and we were 
welcomed with refreshments and then given a tour in our 
respective groups around the installation. 

Power Supplies 

The power supply system is initially provided by the main 
supply company and there is a backup supply provided, as 
well as generators and in some cases back up batteries.  
Much of the system is duplicated to provide additional 
reliability and the system is based on no signal being out 
for more than 3 seconds.  There was some interest in some 
power cables that seemed to be concreted in and the 
groups were curious as to how this would be managed 
during fault conditions.  However there were enough 
backups to allow this to be managed if required. 

Relay Room 

The relay room was traditionally placed on the middle floor 
of the building and contained a very typical RRI which was 
installed by Siemens and not surprisingly was quite vast in 
size due to the size of the New Delhi Layout.  There was a 
huge amount of cable linking between racks and the 
operating floor which was installed with telecoms cable 
onto tag blocks (may be interesting to see if any dry joint 
faults occur in years to come). 

There was also the addition of data logging system 
which basically reported on the activities of the interlocking 
and was obviously helpful for fault finding and monitoring. 

Control Panel 

The control panel design is in a slightly older style with separate push 
button panel and indication panel.  The layout whilst being complex is 
all contained within a short distance which is the New Delhi station 
area.  There are two signallers based on the operating desk who 
directly work the panel from the instructions given by the Operation 
controllers who are placed directly behind the signallers.  There is 
communications between the station and trains within the station area 
(16 platforms which include relief lines and lines specifically designed 
to accommodate faulty units). 

There is some bi-directional working in the station area and this has 
to be managed quite carefully and the communication and 
management of the trains was obviously a key aspect of the 
operational side of the business.  

The panel itself was a domino design and again was perhaps an 
older style but it seemed to be doing the job.  The groups were 
curious to see some innovative reminder collars being used on the 
panel but this all seemed to be working very efficiently. 

Once again considering the panel was being visited by a number of 
curious signal engineers and the amount of communications and 
decisions that were being made I was struck by the calmness of the 
controllers and signallers. 

We then travelled across the city to visit the Northern Railway 
mobile switching centre and be briefed on the development of the 
system and although the visit was a little brief we were treated very 
well by the team at the exchange.  We were given an update on the 
development of the NR1 and NR2 projects which will cover some 399 
and 455 route km once completed.  The system will see the provision 
of cab radio and on-board systems and enable the communications 
network to develop further.  We continued with a tour of the existing 
telecommunications infrastructure in day to day use, including the 
existing satellite, radio and cabling networks before returning back to 
our hotels for a free evening and relaxation. 

11 
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Wednesday   
(photos:  John Batts + Stuart Angill) 
 

11 Radio Tower at the Northern 
Railway Communications  Centre 

12 New Delhi Battery Room 

13 New Delhi Control Room 
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Agra and the Taj Mahal 

In many ways this was the highlight of the convention, a chance 
to travel on an Indian train, and visit the most beautiful building 
in the world.  The down side was a 05:30 start, but at least at that 
time in the morning the road traffic around New Delhi station 
was just about bearable.  Unfortunately our train was late 
departing from Delhi, and lost time en route, arriving in Agra 
over two hours late. 

The train was a Shatabdi Express with air conditioned saloon 
type seating accommodation intended for daytime journeys, as 
opposed to the two or three tier compartment stock used on 
journeys which include overnight travel.  The service includes a 
reserved seat, a large bottle of water and a hot meal.  The train is 
timetabled to take two hours for the 195 km run between New 
Delhi and Agra Cantonment stations.  The route is electrified at 
25 kV a.c., and carries a heavy mix of freight and passenger 
services. Along much of the route, the formation is being 
widened with the addition of a third track. 

The programme in Agra allowed us to visit the two most 
important historic sights in the city.  The Taj Mahal and Agra Fort 
are without any doubt world-class attractions.  Once we got past 
the persistent sellers of postcards and fridge magnets and inside 
the Taj complex, the building seemed to float serenely about the 
crowds of tourists.  Agra Fort is a less well known example of 
Mughal architecture, but just as interesting – a fascinating complex 
of buildings in contrast to the beautiful symmetry of the Taj. 

After the sightseeing we visited a marble factory to see the 
traditional crafts involved in creating inlaid marble decoration for 
all sorts of objects, from trinket boxes to table-tops.  By now it 
was getting dark and some of us were getting concerned that 
there was insufficient time for the promised technical visit before 
the train home.  However the organisers were well aware that our 
train back to Delhi was the return working of the stock in which 
we came from Delhi, and with a 35 minute turnaround timetabled 
at Bohpal, there was no way it would be on time. 

This allowed the technical visit to go ahead – a walk to the 
end of a very dark platform to peer inside a location cabinet to 
see the Ansaldo ERTMS/ETCS Lineside Equipment Unit that 
provides the interface between the existing signalling and a 
Eurobalise, installed as part of the ETCS Level 1 pilot trial on the 
Delhi-Agra route.  Quite a contrast between familiar equipment 
seen on many previous IRSE events and other evening sights and 
sounds on an Indian railway station – fighting monkeys on one 
platform and worshippers at a Hindu shrine on another. 

Back at Agra Cantonment station we still had a long wait for 
our train back to Delhi, and the station staff did their best to 
make us comfortable, allowing some of the group to wait in the 
station master’s office, and even use his personal toilet.  Arrival 
back in Delhi was after midnight – a long, hard day but very 
worthwhile. 

IRSE International Convention 2010:  India 

Thursday 28 October 2010  
By Ian Mitchell  

Thursday  
(photos:  Ian James Allison + Ian Mitchell) 

14 “This train is normally on time”  

15 Shatabdi Express  

16 Breakfast (or was it Dinner?) 

17 Red Fort and Taj Mahal, Agra 
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IRSE INDIAN CONVENTION 

Delhi Metro 

Friday actually commenced with members and guests still 
undertaking the last part of the delayed train journey from Agra 
to Delhi from Thursday; eventually we did all arrive back at our 
hotels although many Ramada guests were unimpressed to find 
on reaching their rooms that they needed to return to reception 
to revalidate their access cards.  In deference to the late return, 
the Friday’s programme was slightly delayed, but unfortunately 
this advantage was lost as it was not communicated to all 
participants. 

On arrival at the Delhi Metro Operations Control Centre at 
Metro Bhawan, the delegates were much impressed by being 
ushered into a plush auditorium with good acoustics and being 
given a sensibly sized but very informative book giving details of 
the building of the metro to study whilst waiting for proceedings 
to start.   

After a short introduction by Mr. Raj Kumar, the development 
of the metro was then described.  The DMRC was established in 
1998, owned 50% by central government and 50% by local 
government but primarily with Japanese funding; a team 
comprising the best international experience achieved the 
opening of the initial six stations in 2002 some two years earlier 
than originally planned.  Phase 2 of the network is now largely 
complete with the exception of the airport line; the metro has 
grown to consist of around 130 stations and 160 km of line.  

The first lines of the network had been built to 5ft 6inch 
broad gauge (as a result of a political decision to adopt the same 
gauge as Indian Railways in case through running would ever be 
needed), but wiser counsels have now prevailed and the later 
lines are being built for standard gauge.  There are 130 broad 
gauge and 44 standard gauge trains, which are a mixture of 4-car 
and 6-car sets.  Whereas the first trains of each type were 
imported, manufacture of the majority of the fleet was 
undertaken in India.     

The technical expert Mr. Prashant Rao then gave an 
engaging speech in which he described the approach taken to 
learn the lessons from the Kolkata metro which had attempted 
to be too ambitious for the circumstances and had suffered as a 
result from a variety of problems, not only of the signalling.  The 
speaker reminded the audience that it was not only in India that 
new technology causes problems and wondered whether things 
were not progressing too fast; it must be remembered that 
writing software for safety application differs somewhat from the 
latest iPad application.  He admitted to being a traditional signal 
engineer at heart having a passion approaching that for a 
religion; he was pleased to see many grey hairs in the audience 
as well as the younger faces that demonstrated that there was a 
new generation despite the IT industry being more fashionable 
and offering higher pay. 

Whereas many Indian signal engineers are not entirely 
comfortable with computer based interlocking, Delhi metro had 
taken the brave decision to adopt and indeed generally utilises 
the most up to date technology available.  However, this 
stopped short of having driverless trains which are not seen an 
advantage within the Indian context.  The Delhi applications also 
differs somewhat from other metros worldwide; for example the 
operating temperature range of 2 – 48 degrees Celsius.  

As a new organisation, Delhi Metro has largely recruited staff 
new to the industry, generally fresh from college, and trained 
them from scratch.  It therefore has a specialised training school 
with 20 classrooms and includes a comprehensive train simulator; 
unfortunately it was not possible to arrange a visit to this facility.  
There are currently some 5500 Operations and Maintenance staff 
of which some 300 are signal engineers and technicians.  A 
current problem is that employees are being poached to work 
for higher wages abroad, notably the UK on both mainline and 
metro. 

IRSE International Convention 2010:  India 

Friday 29 October 2010  
By Peter Woodbridge  

Friday  (photos:  Ian James Allison + Stuart Angill)  Visit to Delhi Metro 
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The rush to get Line 6 commissioned in 
time for the Commonwealth Games was then 
described; in the end it took some five days to 
commission and prove to the satisfaction of the 
Independent Safety Advisor and was thus some 
24 hours late starting service.  This period was 
obviously quite frenetic, being described as 
“quite a chaos; working anarchy”; this means of 
implementation probably does fit better with 
Indian rather than European culture, but it must 
be admitted that the same description could 
be applied to many commissioning elsewhere 
as well.  It was designed to deliver a headway 
of three minutes and with around 1000 per 
train, this equates to some 40 000 passengers 
per hour but during the games attempts were 
made to operate twenty four rather than the 
nominal sixteen trains per hour.   

Unfortunately on the first day of operation a 
point failure occurred in the peak which caused 
heavy delays; the solution was to authorise the 
use of the “staff responsible” mode of 
operation in order to be able to keep traffic 
moving with trains very closely spaced but 
moving slowly.  Whereas this methodology is 
unlikely to be considered acceptable 
elsewhere, it must be judged in the context of 
the traffic conditions on the streets above 
where there are six deaths a day, not including 
pedestrians. 

The Metro has two separate Operational 
Control Centres (OCC), the original one at 
Shastri Park controlling Lines 1 & 2, with the 
one visited controlling the later lines.   Each 
OCC can however be used as an emergency 
back-up for the other by re-deploying VDU 
screens although without the facility of the 
overview panel.  There are also Local Area 
Train Supervision Control-cum-Indication 
panels at stations; it was remarkable that staff 
are dual trained both as train operators and 
station controllers. 

Prior to each day’s public service, a fitness 
certificate for each train and length of track has 
to be issued; at 03:45 check trains are operated 
at 40 km/h over the entire network with all 
relevant maintenance staff on board to 
undertake inspections.  Since opening there 
have been around 24 occasions on which 
people have got onto the track at stations and 
trains have had to be stopped in emergency; 
braking from 80 km/h is achieved within 250 m 
and in 22 seconds 

After the all too short visit to the viewing 
gallery of the OCC and some refreshments, the 
visit was suddenly at an end and hence we 
boarded coaches to take us back to the hotels.  

Consternation broke out in one coach when it drove straight past without 
stopping; another “carpet shopping opportunity” hi-jack was suspected.  Actually 
the culprit on this occasion was not the guide but a group of the Younger 
Members who had persuaded the driver to drop them off at Jantar Mantar (which 
to be fair would actually have been en route if the driver had taken the expected 
direction!).  On the basis of “if you can’t beat them, join them”, I decided to tag 
along.  However having arrived we were advised by a local that it would be better 
to postpone our visit until later when the sun would not be vertically overhead, so 
we decided to grab something to eat (well there was a McDonalds in the area!) and 
then split up, some to shop for silver and the rest to visit the “Metro Museum” at 
Patel Chowk station.  These displays here were informative and cast some more light 
on the “battle of the gauges” as well as giving rather more technical information 
relating to the Automatic Train Control etc than had been given at the visit:  

 The ATP is responsible for: train detection, enforcement of speed profile, 
maintaining safe distance between trains, emergency braking, door 
supervision, door release, direction of travel and rollback protection, stopping 
at stations etc.  It utilises continuous track-train transmission through coded 
audio frequency track circuits; 

 The associated ATO is responsible for the operation of the trains within the 
ATP’s safety envelope by determining the optimum application of power and 
brakes to achieve the requirements of the timetable and headway (Lnes 1&3- 3 
mins; Line 2- 2 mins);   

 The ATS is a system that supervises and regulates the overall operation of 
trains to ensure that the schedule is maintained in normal conditions and the 
best service possible is achieved in abnormal/degraded conditions; 

 Whereas the ATC on lines 1&2 was provided by Alstom France, that on line 3 
was provided by Siemens Germany. 

The museum was so interesting that we were slightly late for our rendezvous back 
at Jantar Mantar, but for us this had the advantage that Jesper had already learned 
all about the collection of structures on the site and was prepared to share this 
without demanding 50 rupees for his efforts.  In summary the Maharaj of Jaipur 
considered the existing observatories insufficiently accurate and in 1724 had 
various forms of giant sundials constructed to be able to measure the passage of 
time more accurately, calibrated to the solar and lunar calendars and calculate 
astrological movements with enhanced precision.  Having spent some time in what 
was a pleasant shady park, we then dispersed to a variety of destinations including 
the local bazaars and a visit to a crystal museum incongruously sited adjacent to a 
food hall on the third floor of a shopping mall. 

Delhi 
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IRSE INDIAN CONVENTION 
Convention Dinner 

As traditional the Convention ended with the Convention 
Dinner, but this differed in many respects from the usual 
arrangements.  Firstly it was held in the open, in the 
grounds of the railway museum, secondly it was a buffet, 
thirdly there was no formal set seating arrangement and 
fourthly the speeches and entertainment preceded the 
main meal.  Indeed I suspect that many never sampled 
the main meal or discovered the separate seating area 
behind the stage, having eaten their fill from the range 
of aperitifs available from the buffet counters and 
brought around by attentive waiters.  In a land where the 
contrast between the “haves” and “have-nots” is so 
stark, let’s hope that the superfluous food prepared was 
not allowed to go to waste.  

After a speech of welcome by Anshul Gupta, Paul 
Jenkins responded with a speech of thanks to our hosts 
for the Convention and also decided to make some 
presidential awards, the aim of which as he freely 
admitted was to dispose of some of the ”tourist tat” 
accumulated by his family during the week.  Amongst 
other awards Quentin MacDonald was embarrassed for 
having been judged to have paid considerably over the 
market rate for a book to a street vendor outside the Taj 
Mahal, whilst Andy Witton refused to be embarrassed 
over the episode that led to him illegally driving a tuk-tuk 
through the Delhi traffic with some fellow Younger 
Members hapless in the back.   

Claire Porter then took the stage and gave some 
details of the 2011 Convention which is to start in 
Singapore and conclude in Kuala Lumpur.   

The audience were then treated to a cultural 
extravaganza which consisted of music and dances from 
various regions of India- as befits the country there was a 
great diversity of styles and dress. 

All too soon the evening was over and it was time to 
return in coaches to our hotels and various onward 
destinations.  A few had actually already departed whilst 
some were needing to rise early for their train to Shimla 
or indeed other destinations within India.  The majority 
however were shortly due to fly home and no doubt 
wondering whether their bags would still be within their 
luggage allowance after their various purchases and 
indeed the weighty “Question and Answer” textbooks 
on Indian railway signalling with which they had been 
presented at the opening evening.   

So a rather unusual Convention had come to an end 
in a way that made a bit of a break with tradition, but 
personally I thought this a refreshing change, only 
wishing that more of the museum had actually been 
visible.   

Even within the Delhi area there was certainly much 
that we hadn’t seen of India and its railways; perhaps 
that might justify a return visit some years into the future 
in the hope of seeing and understanding more of this 
unusual country which is full of such contrasts and the 
unexpected. 

Friday  (photos:  Andy Knight + Stuart Angill)
   
IRSE Convention Dinner 
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Security Matters 
Safety has been paramount on our UK rail network, certainly since 
Stephenson’s Rocket ran over and killed the MP William Huskisson 
at the opening of the Liverpool and Manchester Railway in 1830.  
Over the years our understanding of safety has improved to the 
extent that the equipment we use and the work we undertake 
now requires multiple safety cases, risk analysis and hazard 
analysis to be completed in advance.   

There are certainly lessons we can draw from this experience, 
ones that are very relevant to the way in which we need to approach 
security.  While security within its broadest sense is generally under-
stood, there is no equivalent to the all-embracing safety culture 
that is now so important to the running of our transport system.   

BUILDING AN EFFECTIVE SECURITY CULTURE 
A number of key elements are required in order to build up a 
robust and effective security culture.  Reliance on the 
implementation of physical protective measures in order to 
protect physical assets is not sufficient to provide the assurance 
we need.  Exploitation of a weakness in physical security will 
almost always be conducted by a person, often making use of 
vulnerabilities in cyber security as well.  There is a need for an 
integrated approach that incorporates measures on cyber security 
and personnel security in addition to the ones relating to physical 
security that are more familiar to the rail industry, 

Advice and guidance on how to build up such an approach is 
readily available from the Centre for the Protection of National 
Infrastructure (CPNI).  CPNI is the UK Government authority that 
provides protective security advice to businesses and 
organisations across the national infrastructure, aiming to reduce 
vulnerabilities to national security threats such as terrorism.  CPNI 
advice is targeted primarily at the critical parts of the national 
infrastructure – in other words the infrastructure assets (physical or 
cyber) that are vital to the continued delivery and integrity of the 
essential services upon which the UK relies.  These essential 
services are delivered by communications, emergency services, 
energy, finance, food, government, health, transport and water 
sectors.  Any loss or compromise of these assets would lead to 
severe economic or social consequences or even to loss of life.   

CPNI advice is integrated across the physical, personnel and 
cyber security disciplines, responding to user requirements and 
derived from expert knowledge about how to reduce national 
infrastructure vulnerability. 

RELEVANT ADVICE FOR THE RAIL INDUSTRY 
The rail industry is changing.  It is becoming more automated, 
working practices are being updated and new technology is being 
introduced.  The security model that has been sufficient for the 
industry up to now is also undergoing a step change.  CPNI advice 
to the rail industry has to reflect this; it has to be proportionate to 
any threats, not hindering day-to-day operations and bringing 
clear benefit to the industry.  ‘Proportionate’ is the key word and 
represents the balance that has to be struck between protection 
and ongoing operation. 

Rail is an open transit system and is therefore open to 
attempts at determined physical attack, as has been 
demonstrated by the incidents such as those in London and 
Madrid over the last ten years.  Staff and passengers are 

constantly warned about unaccompanied bags and luggage, but 
in reality there is little that can be done to stop a determined 
suicide attacker once on a train or in a station.  What we can do 
however is to harden the infrastructure itself, for example by 
making it more difficult to attack the control centres.  This 
would enable control centre staff to maintain control of the 
network should a situation arise, and would ensure that 
emergency procedures can be enacted in a safe and orderly way. 

When any new infrastructure is to be built or installed 
security should be taken into account at the earliest possible 
stage.  This is not just about physical developments.  With the 
move to modernise the underlying technology that runs the 
signalling systems, computers have become widespread and 
key component parts of the infrastructure.  If security (whether 
cyber, physical or personnel) is not ‘baked in’ for any new 
developments, it will be much more difficult to add it 
successfully at a later date.  This has a big impact on safety as 
well as security.   

IMPACT OF ELECTRONIC INTERLOCKING 
Much is made of ‘fail safe systems’ within the signalling 
community.  This stems mainly from a time when the systems 
were based upon old-fashioned custom hardware, whereas now 
they are reliant upon off-the-shelf computing for much of their 
logic.  The computer-based technology that underpins all our 
modern rail communication and signalling systems is, quite 
simply, a slightly more complex version of what most people 
have on their desk at work or at home.  Scratch the surface of 
any modern control system and you will find Microsoft Windows 
or a variant of UNIX running on standard hardware utilising 
standard protocols.  Gone are the days of proprietary systems - 
in an effort to drive down costs everything has been 
standardised.  Safety cases that look at these systems are 
designed for the natural or accidental event, and consider how 
likely it is that something may happen.  They do not normally 
include the case of a malicious third party – in other words, they 
do not look at what would happen if there was a deliberate 
attack on a system in order to make something happen.  The 
result is that a system is only as safe as it is secure.  Compromise 
a safety system via a security flaw and it is no longer guaranteed 
to be ‘fail safe’. 

Even with a safety system working correctly, technology can 
still be attacked and cause widespread disruption.  There have 
been several instances where viruses and worms have infected 
control systems in other sectors; for example in August 2003 a 
computer virus shut down signalling for around six hours 
throughout the East Coast of the USA.  In May 2004 the rail 
sector was hit again, leaving up to 300 000 people stranded in 
Sydney when the train radio network failed as stations were 
forced to close temporarily.  It is thought that the Sasser 
computer worm had managed to infect systems and cause 
massive disruption.   

As this shows, the problem does not have to be the 
compromise of the signalling system itself.  In the case of the 
Sydney incident, it was the removal of the radio system which 
caused the stoppage.  In the US it was the corporate IT systems 
which were infected, but the virus produced enough traffic to 
flood the network which was also shared by the signalling 

SECURITY MATTERS  This article was prepared by the UK Centre for the Protection of National Infrastructure (CPNI), 
a Government body that provides security advice to businesses and organisations.  This advice is aimed at reducing the vulnerability 
of the critical national infrastructure to national security threats such as terrorism and espionage. 
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SECURITY MATTERS 
system.  As a result the signalling system became unreliable and 
had to be shut down.  In both instances the train control was 
‘affected’, yet it was not the train control that was ‘infected’. 

These examples should help to inform how we should treat 
computer security within the rail sector.  Train control is usually run 
on a closed system, but a virus or worm can still infect the system 
via portable media.  This is why it is important to control portable 
media used with these types of closed system.  Of course, 
computer manufacturers have realised that the hardware itself 
could be infected with a virus during production and they take 
steps to mitigate such instances.  Their counter-measures may not 
provide absolute protection but they are good first steps.  
Computer worms tend to spread by using faults in computer 
operating systems that have already been identified and fixed by 
the vendor.  Failure by operators to patch their systems then leaves 
them vulnerable to exploitation, enabling a computer worm to 
spread rapidly.  This is why patching control systems, including rail 
signalling equipment, has to be prioritised where possible, while 
recognising that requirements such as safety accreditation may 
make this difficult.   

COUNTERING DIRECT THREAT 
Security issues are not only centred on computer control.  There 
was a case in Lódź (Poland) in 2008, when a clever youngster with 
an inquiring mind discovered that an infra red remote control, with 
a simple modification, could be used to control the signalling 
systems of the local tram system.  After causing a number of 
crashes he was apprehended.  There appeared to have been no 
authentication for messages used to change the signals from red to 
green.  The key lesson here is that no one had considered the 
security behind the control system itself or given thought to the 
part a malicious third party might play in bypassing, or activating 
system fail safes. 

Threats facing any control system, including rail, are constantly 
changing.  Although security professionals have been driving home 
the message about securing control systems from computer-borne 
viruses, they have generally not focused on the need to address 
how best to secure systems from attacks against the control system 
itself.  As the examples cited earlier have shown, any impact has 
been ‘collateral damage’ as the virus was never intended to infect a 
control system. 

Most viruses are criminal in nature and their aim is generally to 
steal information.  Media reporting on the Stuxnet virus during 
2010 extended this by focusing on the use of malware as a 
deliberate and direct attack on control systems.  Whatever the 
intent or impact it serves as a reminder of the importance of being 
vigilant, and ensuring that control systems are properly protected 
against such threats so that safety parameters and fail safe systems 
are not compromised.   

THE IMPORTANCE OF PERSONNEL SECURITY 
At some point in any control process there is still a need for human 
intervention in order to complete an action, whether it is a member 
of staff working in the control room, trainers, cleaning staff or an IT 
consultant working remotely from home to fix a computer glitch.  
Without robust personnel security measures in place an 
organisation’s security could be seriously compromised.  It is 
important to have integrated personnel security polices that work  

in harmony with all other protective security measures. 
In essence personnel security is based on the policies and 

processes in place to minimise the likelihood and impact of a 
member of staff/contractor using their legitimate access for 
unauthorised purposes.  As physical and cyber protective 
security measures have become harder to defeat, using an 
“insider” with all their specialist knowledge of security 
measures might become the weakest link and provide the 
best option for perpetrators of an attack.   

Personnel security needs to be an end-to-end system – 
from recruitment to leaving the organisation - based on fair, 
rational and legal policies.  CPNI advises that personnel 
security should be embedded in company Human Resource 
policies.  Carrying out a risk assessment to identify which job 
activities carry the most risk enables organisations to adopt a 
proportional response.  Communication of these and other 
security policies is one way to ensure a positive security 
culture and help reduce the risk from an insider.   

ROLE OF SECURITY RESEARCH IN THE 
RAIL SECTOR 
CPNI draws its advice from the expertise, knowledge and 
information of the organisations that contribute to its work.  
Research is sponsored and work conducted in partnership 
with academia, other government departments, research 
institutions and the private sector.  This helps development of 
applications that can reduce vulnerability to terrorist and other 
attacks and lessen the impact if attacks take place. 

For example, work is ongoing to assess improvements to 
the train carriage interior should a device be detonated.   
Co-ordinated by CPNI, the work involves a range of partners 
including London Underground Ltd (LUL), the Health and 
Safety Laboratory (HSL), the Home Office Scientific 
Development Branch (HOSDB) and the regulator (the 
Transport Security and Contingencies Directorate (TRANSEC) 
of the Department for Transport). 

Following on from the success of this work in the physical 
space, CPNI are now looking at the level of security built into 
the new standards that are being adopted for train control 
and communications.  The aim is to ensure that mistakes 
incorporated within normal computer based standards are not 
repeated in the signalling area.  CPNI are working with industry, 
the regulator and government to ensure that the output from 
this research is sensible, proportionate and taken on board by 
suppliers at national and international level.  The end result 
should be a more secure, and therefore a safer, rail system. 

There is a clear security message for those working in the 
rail sector, one which borrows unashamedly from the summary 
of the IRSE work on the application of safety assurance.  
“Design and build secure systems, don’t build systems and 
then check that they are secure’. 

Building an effective security culture for the rail sector 
requires an integrated approach and must rapidly expand 
beyond the protection of physical assets.  Cyber security and 
personnel security are key components that need to be 
incorporated in order to provide the best assurance of 
protection against threats. 
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See outside back cover for details 

Engineering opportunities
that signal our growth. 
Signalling Design Engineers Ref: Rail89

£Competitive + benefi ts
Location fl exible, although ideally Swindon, York, Birmingham or Crewe 

Scott Wilson is now part of URS Corporation – a leading provider of engineering, construction 
and technical services for public agencies and private sector companies around the world. 
Having recently added a number of high profi le new contracts to an already diverse project 
portfolio that includes London Crossrail, we can offer exposure to some of the most complex
and exciting engineering challenges across the UK and beyond. 

We have opportunities for Principal, Associate, Development and Detail Signalling Design 
Engineers. So, if you have a thorough understanding of signalling principles and ideally 
hold IRSE licence categories 1.1.150A, 1.1.150C/D and 1.1.160, coupled with the technical 
qualifi cations and railway environment experience needed to further develop our core teams,
visit www.urs-scottwilson.com or email jo.webb@scottwilson.com or call 01256 310466
with any questions.

Closing date: 24th June 2011.

URS/Scott Wilson is an equal opportunities employer.

URS-SCOTTWILSON.COM
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IRSE MATTERS 

Thursday 5 May 2011 saw 30 Swiss IRSE members and a some 
guests and officials, among which were IRSE President Claire 
Porter and her Chief Executive, assembled in Bern in the elegant 
setting of Hotel Zum Äusseren Stand, for the founding meeting 
of the IRSE Swiss Section, taking the IRSE one step further 
towards it's goal of being a truly international organisation.   

For years the Swiss IRSE members have had their own 
"Special Interest Group" (ERFA) under the leadership of André 
Rüegg, organising a programme of activities quite successfully.  
But they felt that setting up as a formal section of the IRSE would 
position them better as a partner for the Swiss railways, supplier 
and authorities.  And so, during the Delhi convention in 2010, the 
plan that had been slowly gestating, to found a "proper" IRSE 
section came to fruition, and a small group of Swiss members 
Oskar Stalder, Heinz Walser and Andre Rüegg, spurred on by 
honorary fellow and ‘eminence grise’ Adrian Exer, have been 
working to produce a set of bylaws and complete all formalities.   

At the start of the meeting André Rüegg was able to 
introduce seven new members to the meeting, after which Claire 
Porter addressed the Swiss members, explaining how pleased 
the IRSE is with the addition of a number of new sections, some 
of which have been quite successful in growing their number of 
members.  Specifically in a country, which had always been a very 

popular destination for conventions, a new section was 
particularly welcome she thought.   

André then opened the formal meeting, recapitulating the 
grounds for setting up a Section which had been discussed in 
March earlier and after some discussion, led to the decision to 
go ahead.  He went on to present the bylaws in which the 
comments made in March had been incorporated and allowed 
intended section auditor Oskar Stalder to prove his worth by 
pointing out a small remaining numbering error, which, very 
efficiently, was corrected on the spot.  The meeting then 
approved the German version of the byelaws and agreed to 
found the Swiss Section by acclamation.  After toasting this 
important milestone, the meeting went on and elected Markus 
Montigel as Chairman and Country Vice-President, Rolf 
Gutzwiler, Werner Welti and Heinz Walser as committee 
members. 

Markus Montigel then took the chair and thanked the 
founding committee and all members for their efforts.  He 
proposed the programme for 2011, the budget and, not the 
least important issue in this country, a subscription rate. 

After all this hard and serious work, members were treated to 
a reception and an elegant diner, offered by the Section's kind 
sponsors.  In between courses, Claire Porter introduced the 

Welcome to the Swiss Section 

1 
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themes for her year and her programme using elements of her 
Presidential address delivered only a month earlier in London.  
Markus presented his vision for the Swiss section, its programme 
and his Vice-Presidency.  He also went on record as being a 
staunch supporter of public transport in general and of course 
the Swiss system in particular.  The one or two issues where he 
thought improvement was possible were quickly put in 
perspective by Brian Smith, a well-known member of the Swiss 
section, comparing these issues to the relative merits of public 
transport in the UK and elsewhere.  As this came from a section 
member born in Northern England and presently working in 
Kuala Lumpur, in a mix of Schwyzertütsch (Swiss-German to the 
rest of us) delivered with an unmistakeable Geordie accent,  we 
needed no further proof of the truly international nature of the 
IRSE and its newest Section.  Finally Markus was presented with 
the key to the Section, which was signed by all present. 

On the next day, the Swiss Section once again proved its 
talent for organising splendid technical visits, by inviting Claire, 
Colin and your reporter, to a grand tour of the control room in 
Spiez where we had a very informative and in depth explanation 
of the traffic control, optimisation and tunnel management 
systems by Martin Wyss, the Deputy Head of Operations there 
for BLS.  We were very impressed to see the conflict resolution 
system, developed by systransis in close cooperation with BLS in 
action, actually resolving a potential delay between a freight and 
an intercity train on the fly.  We enjoyed observing how the 
freight train’s driver who appeared to hold off just a little bit on 
the speed advice he was given, speeding up in the end and 
going on to the single-track section of the tunnel spot on.  
Subsequently, Hans Stadelman the engineer in charge of the 
Lötschberg tunnel’s technical systems, took us on a private 

guided tour through the tunnel, giving us his first hand views 
and an insight into the complexity of keeping a tunnel up and 
running.  Another first for all of us was standing behind a glass 
panel, rather like being in a shop window, looking out into the 
running tunnel and seeing a train, about two miles long, driving 
by at 200 km/h. 

We wish the newly founded Swiss Section good luck and 
hope it will prosper and serve the Swiss members well, and we 
look forward to another opportunity to meet and learn from our 
friends over there. 

Wim Coenraad 

2 3 
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1 The inaugural meeting of the IRSE Swiss Section  

2 Oskar Stalder (one of the Swiss Section Auditors) smiles as the IRSE-CH 
committee plans its first meeting - left to right: Werner Welti (treasurer),  
Markus Montigel (chairman and country vice president), Rolf Gutzwiler (deputy 
chairman and secretary), Heinz Walser (event organiser)  

3 IRSE President, Claire Porter, welcomes the Swiss Section 

4 The Swiss Section takes Claire Porter several kilometres underground 

5 Heinz Walser presents the key to section to newly elected Chairman and 
Country Vice-President, Markus Montigel 

 
(photos: Colin Porter, Werner Welti and Wim Coenraad) 

2011 IRSE Professional 
Examination 
A final reminder! 

Please remember that the deadline by which we 
must receive your application to sit modules for 

this year’s Exam is 30 June.   Forms are 
available to download from the IRSE website 

www.irse.org 
Please note that applications can only be 

processed from those who are fully paid up 
members of the Institution at the time of applying. 

5 
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The Welsh Highland Railway (WHR) is a 25 mile (40.2 km) long 
restored narrow gauge railway in North Wales, operating from 
Caernarfon to Porthmadog.  In Porthmadog it uses the United 
Kingdom's only mixed gauge flat rail crossing at Cae Pawb with 
Network Rail.  

At 07:20 on the morning of Saturday 26 March 2011, the New 
ERTMS signalling system was placed into operational use across 
the Cambrian Line controlled from Machynlleth, some 40 minutes 
ahead of the planned schedule.  Two days of driver familiarisation 
then followed with passenger operation commencing on the 
morning of Monday 28 March 2011. 

The Institution was afforded the opportunity to visit both the 
WHR and the ERTMS Route Control Centre (RCC) on Thursday 31 
March and Friday 1 April 2011. 

Caernarfon Presentations - Thursday 
The group assembled in the Celtic Royal Hotel at Caernarfon for a 
plentiful lunch on Thursday 31 March 2011, followed by presentations 
on the WHR flat crossing project at Cae Pawb.  The session 
started with a warm welcome (in Welsh) by the Rev Dr. Richard 
Buxton.  This was followed by two technical presentations on the 
WHR's civil and signal engineering features, following the 
restoration of the entire railway in early 2011.  

Alasdair Stewart started the proceedings by describing the 
staged construction of the WHR starting with Caernarfon – Dinas 
in 1997 following the granting of a Light Railway Order.  Further 
sections followed, mainly on the original alignment but many of 
the bridges were beyond use and had to be replaced.  The final 
section through Porthmadog required the provision of the flat 
crossing at Cae Pawb and road crossings through the town. 

Quentin Macdonald followed with his description of 
Engineering an Interlocking.  He told us that the original WHR 
crossing had signalling protection when the line was built but 
through succeeding changes the line was eventually cut back to 
avoid crossing the Cambrian line. 

It was decided that the crossing required a Class 1 Interlocking 
which started off with an interface agreement between Network 
Rail and the WHR and the implementation process kicked off with 
a HAZOP.  The key decisions were: 

 Trap points of the wide to gauge type would be used either 
side; 

 Point machines and facing point locks; 

 SGE HJ Point Detectors; 

 Impulse Track circuits; 

 The use of WHR ‘Ladybird’ signals; 

 The use of the Network Rail power supply for the point detection 
so that it is ‘always on’, even when the WHR is shut down; 

 The crossing should be released in the manner of a ground 
frame from Machynlleth. 

When planning started, RETB was in use on the Cambrian Line 
with ERTMS being planned for the future.  In the event the 
ERTMS programme was extended but the WHR Interlocking 
was complete by 25 March 2010.  The ERTMS in the 
Porthmadog section was commissioned in October 2011. 

The Interlocking was planned on conventional relay principles, 
which was proved to be four times cheaper than the equivalent 
in electronics; however, there are some innovations in the 
design.  Installation was by MGB Signalling Ltd and was intended 
to be installed in a replica of the original crossing keepers hut 
but this has so far not been possible and the equipment and 
control panel is installed in lineside cabinets. 

After a short walk to the WHR station at Caernafon the 
group then joined three reserved coaches on the afternoon train 
from Caernarfon to Porthmadog, with an IRSE headboard on the 
locomotive (with thanks to the Midland & North Western Section). 

Train to Porthmadog 
The modern Welsh Highland Railway is a tourist and heritage 
railway that is owned and operated by the Festiniog Railway 
Company.  It is longer than the original line and starts from 
Caernarfon rather than Dinas.  Dinas station is built on a former 
standard gauge railway rather than the original narrow gauge 
site, with the line moving onto the original WHR alignment just 
south of the station.  The railway is a single track line with 
passing loops at Dinas, Waunfawr, Rhyd Ddu, Beddgelert and 
Pont Croesor halt.  There is also a loop at Hafod y Llyn, which is 
normally locked out of use as a stabling point for engineering 
trains or for special trains. 

For trains to proceed onto any section of line, each train 
crew must obtain permission from the Control in Porthmadog 
and obtain the relevant token.  Each section of line is a token 
block section.  The WHR uses the traditional Staff and Ticket 
system in which trains can either be issued with the section staff 
or a numbered ticket.  The Controller advises the train crew 
which method they will be using and the tickets are kept in a 
locked box opened by a key on each relevant staff.  At some 
stations an additional 'Shunt' token is used to allow shunting to 
take place (such as a locomotive 'running round' a train).  

Communication between train crew and Control always 
occurs using a landline at each station and passing loop.  There 
is no in-cab radio system, and current regulations forbid use of 
such whilst in motion.  Leased landlines are used for the main 
form of safety critical communication, as cellular coverage is 
intermittent over the length of the line. 

The majority of the points at passing loops are operated 
automatically using the Automatic Train Operated Trailable 
(ATOTP) system.  There are also no signals to indicate that a 
train can enter a section.  A 'Stop' board at the end of the 
platform orders the train to stop until the train crew have 

Technical Visit to Cae Pawb Crossing 
and Cambrian Line ERTMS 
By Mike Tyrrell and Ian James Allison 

WELSH TECHNICAL VISIT 
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Various items of infrastructure were observed 
on the short walk including the points for the 
future turn back sidings and Snowdon Street 
AOCL.  Upon arrival at Cae Pawb, the groups 
rotated around the demonstrations as follows: 

 Track Circuits – Tim Prent; 

 Permanent Way – Stuart McNair; 

 Control Panel – Quentin Macdonald; 

 Interlocking – Keith Walter; 

 Points – Roland Doyle. 
A track circuit control unit had been 
temporarily installed to simulate the passage 
of WHR trains under controlled conditions.  An 
Arriva Trains Wales service also made a timely 
transit along the standard gauge during the 
site visit. 

The visit concluded with a short journey on 
foot to Spooner’s Café and Bar on the Harbour 
Station, Porthmadog, where an enjoyable meal 
and suitable refreshments were consumed by 
all and entertaining conversations were to be 
had.  Grateful thanks are due to the volunteers 
and staff of the Welsh Highland Railway, along 
with Quentin Macdonald and Keith Walter for 
making the day such an enjoyable one. 

obtained permission to proceed from Control and 
have obtained a staff or ticket.  At the end of the 
section, the train can proceed into the platform 
provided the lights are lit on the shunt token warning 
board and the relevant platform is clear. 

The railway passes through a number of popular 
tourist destinations along the route, including 
Beddgelert and the Aberglaslyn Pass.  This area is 
within the Snowdonia National Park, which derives 
its name from Snowdon, the highest mountain in 
Wales at 3560 ft (1085 m).  In Welsh, the area is 
named Eryri, however, it is considered that the name 
is either derived from eryr ("eagle") or that it means 
quite simply Highlands.  The views from the train 
were quite simply breathtaking as we progressed 
along the route and the group clearly enjoyed the 
view and the train travel. 

Cae Pawb Crossing 
On arrival at Porthmadog, the group divided in the 
time honoured fashion into four colour groups and 
made their way, suitably garbed in high-viz orange, 
on foot from the Harbour station, over the Britannia 
Bridge Crossing, having first observed the operation 
of the crossing with a passing light engine, and then 
on towards Cae Pawb, for a demonstration of the 
interface signalling arrangements with Network Rail.  

1 Our train at Beddgelert 

2 Cae Pawb Panel 

3 Early days of the replacement 
crossing - Cae Pawb 

4 Ladybird Signal 

5 Britannia Bridge Crossing 

6 Protecting Points at Cae Pawb 
Porthmadog Side 

 
(all photos:  
Mike Tyrell and Ian James Allison) 
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Site Visit to Machynlleth - Friday 
The Cambrian Line is a standard gauge railway from Shrewsbury 
(in Shropshire, England) to Welshpool, Aberystwyth and Pwllheli 
in North Wales.  The railway runs first through the central part of 
Shropshire and into Wales and then along the coast of Cardigan 
Bay.  It is owned and maintained by Network Rail.  The railway is 
scenic, with parts travelling through the Cambrian Mountains or 
along the Cambrian Coast.  This latter section travels over the 
Barmouth Bridge, which crosses the River Mawddach travelling 
towards Harlech, Porthmadog and finally Pwllheli.  Trains to 
seaside town of Aberystwyth diverge at the remote Dovey 
Junction, just after the market town of Machynlleth.  Dovey 
Junction is claimed to lie at the intersection of three counties, 
these being the traditional Welsh counties of Meirionydd, 
Montgomery and Ceredigion. 

The Cambrian Line was previously controlled using Radio 
Electronic Token Block (RETB).  This was a development of the 
physical token system for controlling traffic on single lines.  RETB 
is now regarded by the rail industry as a dated technology and in 
October 2006, Network Rail announced it would pilot the 
European Rail Traffic Management System on the Cambrian Line.  
The ERTMS will allow headways between trains using the same 
line to be reduced without impacting on safety, allowing a more 
frequent service.  Should the pilot scheme be successful, the 
system is expected to be rolled out on other key routes within 
the UK.  

After an early start, many of the group travelled from 
Porthmadog with Arriva Trains Wales (ATW) along the Cambrian 
Line to Machynlleth, where this time we split into lettered groups 
with half going to the Y Plas Machynlleth, which is the local 
community hall, for lectures and another plentiful lunch while the 
other half were undertaking visits around the Machynlleth site. 

At Y Plas Machynlleth, Andrew Simmons of Network Rail told 
us of the background and plans for ERTMS and the requirements 
of the Railway Safety Regulations and the EU Railway 
Interoperability Regulations 2006 and how they affect the 
provision of ERTMS in the UK. 

Jon Hayes of Ansaldo STS UK spoke on the provision of 
ERTMS with a vision to provide an hourly service on the line.  
Lineside equipment, level crossings points have all been 
upgraded, ERTMS systems and equipment fitted and a new 

 

WELSH TECHNICAL VISIT 

7 East Panel in the Route Control Centre 

8 Machynlleth Signal Box and RCC prior to 
the Commissioning 

9 Signallers Training Facility in the RCC 

10 Telecomms Equipment in the RCC 

11 A view of the SEI in the Equipment Room 
of the RCC 

12 ERTMS Driver Training Facility 

13 Class 158 Cab Display 

14 NRN & GSMR Radios on the Class 158 

15 Class 158 Cab Simulator 

16 Machynlleth Station 
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control centre built and three Class 37 locomotives and the fleet 
of ATW’s Class 158 DMUs have been fitted with train equipment, 
a training facility installed and all drivers trained on the operation 
of the new system.  The introduction of ERTMS has not been 
without its problems and they are well documented elsewhere. 

Rotating with the other half of the group, the opportunity was 
afforded to view the following items within the Route Control 
Centre and around the site: 

 The station layout was discussed and issues highlighted with 
the introduction of the ERTMS affecting Machynlleth station 
by the Local Operations Manager; 

 The old signal box was discussed within the new signaller’s 
training facility and the operational differences were 
identified; 

 The onboard signalling equipment of a Class 158 was 
examined and explained by train maintenance staff at the 
depot; 

 A presentation regarding the conversion and additional of 
GSMR equipment to the three Class 37’s was shown; 

 The Driver Training Simulator was experience by numerous 
group members; 

 The Operations Room for the whole of the line in the RCC, in 
particular the release and operation of the flat crossing at 

Cae Pawb along with viewing: 

 Route Setting; 

 Train Description; 

 Temporary Speed Restriction Management; 

 Possession Management; 

 Monitoring and Reporting. 

 The Equipment Room within the RCC was viewed with 
explanations from the local maintenance staff for the: 

 MTOR; 

 SEI; 

 RBC; 

 Axle Counter Evaluators; 

 Relay Interfaces; 

 FTN Interfaces. 
The visit concluded in the late afternoon with many attendees 
returning home by train from Machynlleth to Shrewsbury and 
experiencing further the ERTMS in revenue earning service.  The 
beginning of yet another chapter of railway signalling and 
telecommunications history within the UK?  Only time will tell. 

Grateful thanks are due to Network Rail, Ansaldo STS UK, 
Eldin Management Ltd and Arriva Trains Wales for their help and 
assistance regarding this visit, along with Keith Walter for the 
detailed arrangements once again.  
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The delightful sunshine of Norfolk welcomed members and 
guests of the Institution upon arrival in Sheringham on Friday 8 
April 2011, as many had travelled early to partake in a relaxing 
evening with dinner by the sea before attending the main event 
on the Saturday.  An enjoyable evening was had by all when a 
large party unexpectedly attended the same restaurant, who 
then enjoyed suitable refreshments and conversation. 

The North Norfolk Railway (known also as the "Poppy Line") 
is a heritage railway in Norfolk, England, running between the 
coastal town of Sheringham to the inland town of Holt.  The line, 
which is just over five miles (eight km) long, was opened in June 
1887 and was once part of the Midland and Great Northern Joint 
Railway (M&GN) and was closed by British Railways in April 1964.  
It began operations as a heritage railway as long ago as 1965.  At 
Sheringham, the line was reconnected in 2010 to the national rail 
network via an 'occasional use' level crossing.  There are two 
other stations between Sheringham and Holt, being Weybourne 
(actually about one mile (1.6 km) from the village and former 
Army camp) and Kelling Heath.  The railway cuts through the 
countryside to the east of Weybourne with views of its windmill 
and the well preserved country station also houses a locomotive 
and carriage maintenance and restoration facility. 

Signalling along this single line is controlled from three 
operational signal boxes at Sheringham West, Weybourne and 
Holt.  They are fully signalled using a mixture of LNER/BR (ER) 
upper quadrant and Great Northern somersault signals.  Tyer’s 
No.6 tablet working exists between Sheringham and Weybourne, 
with key token working between Weybourne and Holt.  The 
various switching out of signal boxes also allows for Long Section 
One Train Staff working when required, with special working 
instructions in place to receive incoming trains from the national 
rail network and Trowse Bridge signal box at Norwich.   

Upon arrival via a service train or direct means to Holt station 
early on Saturday 9 April, over 25 members and guests (including 
two Past Presidents) were welcomed with prefect sunshine into 
the Railway Institute for refreshments prior to be placed in our 
associated groups.  Peter Grey from the railway welcomed us all 
and explained the required health and safety information and the 
arrangements for the day.  Whilst Group A had the opportunity 
to view the Holt station site, Group B of which I was a part off, 
was ushered onto the service train in platform one for the trip to 
Weybourne. 

Upon arrival at Weybourne, we were afforded the 
opportunity to view the signal box and yard ground frame.  The 
M&GN signal box structure and the Saxby and Farmer Rocker 
lever frame was originally from Holt itself and had long been 
located on site in the early days of the heritage railway before re-
commissioning in 1989 and has some 30 levers.  It also releases a 
ground frame at Weybourne yard for access to the locomotive 
and carriage maintenance and restoration facility.  We observed 
the operating floor and chatted with the duty signalman before 
being able to look under the box at the lever frame itself.  We 
also had the opportunity to view the original station buildings 
before moving on once again.  Whilst in one of the waiting 
rooms, a picture of a previous IRSE Past President was spotted in 

MINOR RAILWAYS SECTION 

Technical Visit to the North Norfolk Railway 
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the form of the legendary O.S.Nock when he had 
visited the railway some decades before! 

We were again ushered on to the next service 
train at Weybourne, which turned out to be the LEV1 
(Leyland Experimental Vehicle) Railbus.  LEV1 is a 
former prototype four wheel vehicle, which was 
developed jointly by British Leyland and the British 
Rail Research Division in 1978.  It was tested in 
passenger service at first in East Anglia, and then 
elsewhere, before being temporarily exported to the 
USA in the early 1980s.  LEV1 was withdrawn and 
transferred to the National Railway Museum in 1987.  
It has been restored at the railway and can be found 
in regular operation.  Standing at the front of this 
vehicle afforded a drivers eye view of the line from 
Weybourne to Sheringham whilst providing the 
opportunity to travel on such a unique vehicle. 

Upon arrival at Sheringham, we were then able to walk the short distance to view the 
Sheringham West signal box and lever frame.  This Great Eastern Railway (GER) signal 
box structure from Wensum Junction at Norwich was located on a new base and 
installed with a Dutton lever frame that came from Loughton on the London 
Underground (formerly the GER) and was the last mechanical signal box on the 
underground, which now has some 31 levers.  It was re-commissioned in 1985 and 
controls the station and sidings area.  Once having observed the operating floor and 
chatted with the duty signalman, we were able to look under the box at the lever frame 
itself.  We then had an opportunity to walk down the trackside to the home signal to 
view various items of infrastructure, including Sweet Briar Lane level crossing which is an 
automatic open crossing locally monitored, which allows access to a local golf club, 
before returning to the station. 

Following a wonderful buffet luncheon for both groups onboard one of the dining 
vehicles located on platform three, we were able to view the former Sheringham East 
signal box and frame, now located on platform two/three as a demonstration museum.  
This M&GN box with Midland Tumbler lever frame of some 14 levers formerly controlled 
the level crossing and was saved when the railway was previously disconnected from the 
national rail network in 1965.  We also viewed the new 'occasional use' level crossing.   
Whilst both groups then had the opportunity to view the original station buildings, I was 
given the chance by an enthusiastic footplate crew to have a cab ride from Sheringham 
to Holt aboard British Railways Class 37 D6737, currently on loan from another heritage 
railway.  Sitting in the second man’s seat afforded me the chance to view the wonderful 
countryside, along with all the signals from one end of the line to the other, whilst the 
two groups now followed behind on the next steam hauled service train to Weybourne 
to view the inside of the locomotive and carriage maintenance and restoration facility. 

Upon arrival, I thanked the footplate crew for my ride and proceeded to Holt signal 
box.  This impressive Midland Railway signal box structure previously stood at Upper 
Portland Sidings in Nottinghamshire and has been installed on a new M&GN concrete 
block style base.  It was re-commissioned in 2009 with a mixture of upper quadrant and 
somersault signals to a very high standard with part of an REC lever frame originally 
from Steeton in West Yorkshire and has 25 levers.  The station building now located 
here on platform one was previously from Stalham in Norfolk, along with a replica of an 
M&GN goods shed that originally stood at Thursford, a M&GN style water tower in the 
style of one that stood at Norwich City station and other reconstructed railway-related 
buildings around the site, many of which have won national awards. 

     This concluded a very enjoyable day 
and visit to a very friendly railway and area 
of the country.   
     I would like to thank the volunteers and 
staff of the North Norfolk Railway, along 
with Dave and Pam Helliwell on behalf of 
the Section, for organising another 
enjoyable and relaxing event. 

Ian James Allison 

1 Weybourne signalbox and station 

2 Sheringham West signalbox 

3 Members Stop, Look, Listen and take 
photographs at Sweet Briar Lane, an 
automatic open crossing locally monitored, 
which allows access to a local golf club  

4 Holt signalbox 

5 LEV1 (Leyland Experimental Vehicle) Railbus 

6 The lever frame in Sheringham West box 

7 The point machine 

8 A Legend in the Waiting Room:  O. S. Nock 

Photos:  Ian James Allison 
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At the technical meeting at Signet Solutions Ltd in 
Derby on Tuesday 15 March 2011, Buddhadev Dutta 
Chowdhury of London Underground, a member of the 
IRSE Council and an expert in competence management, 
gave the talk entitled ‘Licensing for next generation 
Signalling Systems’ .  

The speaker explained that the issues to be 
presented and discussed were not specifically to do 
with IRSE licensing but rather the wider challenge of 
how we define and manage competencies for people 
undertaking safety critical work on ever more complex 
systems.  Those who attended were rewarded with an 
interesting presentation were the speaker set out to 
challenge current practices with regards to competence 
and licensing resulting in a lively debate at the end of 
the session. 

In order to understand how we have arrived at 
current working practices it is necessary to look at the 
evolution of Signalling Systems from Mechanical 
Interlockings with Lever Frames, through to electro-
mechanical/hybrid systems, Relay Interlockings with 
Panels, SSI and CBI.  The speaker explained that in the 
past it was possible for a single individual to 
understand the design and operation of the entire 
signalling system including the limited interfaces with 
other systems.  However, this is no longer the case, or 
at least has become far more difficult with the 
convergence of Signalling and modern 
communication/I.T. systems.  A key driver for the 
development and introduction of the IRSE licensing 
scheme was the fragmentation of companies and 
organisations as a result of privatisation.  The speaker 
suggested that existing licence categories and forms 
of assessment may be suitable for the legacy systems 
of the past, but do not adequately address the 
competencies, knowledge and experience required to 
successfully implement the next generation of 
Signalling systems. 

The speaker gave some examples of complex 
projects, and emphasised the degree of detailed 
analysis and evaluation of proposed systems and 
methodologies required for such projects.  The 
audience were provided with an overview of a modern 
‘on board’ Train Control System and its complexity. 
Various aspects of the system were presented and 
comparison made between traditional legacy systems. 

Maintenance – Traditionally Signalling 
maintenance was limited to Control Centre and 
Trackside, with the work being undertaken by qualified 
Signalling Technicians. It was relatively straight forward 
to separate the disciplines of Signalling, Telecommuni-
cations and Rolling stock/on board systems.  This is 
not the case with the latest Communication Based 
Train Control Systems (CBTS). Modern on board 
systems are complex, interfacing both with the 
signalling system, passenger information systems and 
other systems associated with passenger safety such as 

fire alarm systems, i.e. a train that is under automatic operation must be 
made aware that it may not be safe to stop at a station.  The speaker 
explained how the development of a competency matrix for a project or 
company can lead to benefits in this area.  Explained in terms of: 

 1st Line Maintenance – Relatively straight forward inspection that can 
be undertaken by a rolling stock technician without extensive training; 

 2nd Line Maintenance – Equipment replacement that could be 
undertaken by either a Signalling Technician or a rolling stock 
technician providing suitable training and support is provided; 

 3rd Line Maintenance – Complex fault diagnosis that requires expert 
knowledge of the whole system including all relevant interfaces. 
Requires understanding of Signalling principles, Information/
Communication systems and the overall system architecture.  

System Ownership – With the systems of the past and particularly with 
the presence of a state-run railway it was normal for the client to ‘own’ the 
system.  The concept of ownership was presented in terms of the client’s 
ability or otherwise to fully understand, maintain, rectify and modify the 
system following initial implementation by a supplier.  The cost of 
development, upgrades and introduction of the next generation of 
Signalling systems is by and large prohibitive if reliance is placed entirely 
on state subsidy.  This leads to the different investment models such as 
Public Private Partnerships/Enterprises (PPP or PPE) and Design, Build and 
Operate contracts.  The result is a higher proportion of Intellectual 
Property and system knowledge residing with the supplier.  Given the scale 
of investment it is absolutely critical that competence and training 
requirements are fully understood and detailed, both for implementation 
and subsequent maintenance and operation of the system.  The 
application of competency management is therefore fundamental in the 
development of specifications and contract requirements that must be 
placed on the supplier if the client and sponsors are to realise the full 
benefits of investment. 

Software and embedded software – As we push for the use of 
standard industrial/common hardware platforms, the reliance on software 
and in particular embedded software systems will greatly increase.  
Software upgrades are (or should be) a more cost effective means of 
system enhancement as opposed to expensive hardware changes. 
However this introduces significant challenges in managing the 
development, implementation and maintenance of safety critical software. 
There are many existing standards and best practice guidance such as 
CENELEC and Yellow Book that are utilised in the development of such 
systems.  Knowledge of these requirements was typically the domain of 
product specialists but that is no longer the case.  Signalling Engineers 
responsible for the overall design and implementation of next generation 
systems must have a thorough understanding of the management of 
processes, tools and techniques associated with safety critical or safety 
related software developments.  The role of the various regulatory bodies 
such as the Independent Safety Advisor (ISA) was presented.  The speaker 
questioned (somewhat controversially) whether or not the current practices 
regarding systems safety validation were the most cost effective solution (a 
subject of debate at the end of the session). 

In summary, Senior Signalling Engineers of the future must have a 
thorough understanding of Systems Engineering techniques and concepts. 
Only through successful application of Systems Engineering principles will 
we be able to realise the full benefits of the modern technologies available. 
Competency Management must move from being regarded by many as a 
necessary evil to being part of the overall systems approach, providing 

MIDLAND & NORTH WESTERN SECTION 
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long term benefits to the supplier, client and end user.   
An example of a competence management framework was 
presented. 

Discussion/View from the floor: 
1) Competence – A view was put forward and generally 

supported that a move towards a more professional based 
competence was required.  If Engineers are required to embrace 
change and work on new and developing systems, pigeonholing 
people into restrictive categories will hamper this.  Competence 
can be backed up with formal training, employer based 
assessments underpinning the Authority to Work on specific 
applications or technologies. 

2) Lessons learned from previous projects – The speaker was 
challenged whether or not railway authorities had learned 
lessons from previous projects.  In addition to providing some 
amusing anecdotes the speaker confirmed that a number of 
new/recent projects have successfully developed robust 

Midland & North Western Section 

Eighth Annual Luncheon & Technical Visit 

Saturday 30 July 2011 

East Lancashire Railway – Bury Bolton Street Station 
With the kind assistance of Signalling Solutions Ltd, the committee of the Midland & North Western Section have agreed to 
return to where our successful Luncheon first started some eight years ago in the North West of the UK!  We have secured 
places for up to 80 guests this year and seek the support from the whole of the Institution to make this another successful and 
enjoyable family event.   

The cost of the visit, including train tickets and luncheon (excluding beverages) is brought to you at the great value of £30 
per adult and £15 per child (aged 16 or below).  All children attending must be supervised individually by an adult.  This great 
pricing is only achievable through the generous support of our sponsors, Signalling Solutions Ltd. 

To confirm your attendance, please send an email detailing individual names and individual meal choices of those planning 
to attend to irsenews@btinternet.com.  All payments must be paid by cheque, made out to “IRSE Midland & North Western 
Section” and sent to the Section Treasurer Clive Williams, at:  4 Mill Rise, Kidsgrove, Stoke on Trent. ST7 4UR.   

All payments should be received no later than Thursday 30 June 2011 unless previously agreed with the Section Treasurer. 
Please note that the Institution and administrations whose sites are visited on technical visits cannot accept any responsibility 

for injury, damage or other difficulty which may arise.  Participants are therefore advised to ensure that their own insurance 
covers all appropriate eventualities.    

For any further details, please contact the Visits Secretary on +44 (0) 7794 879286 or view www.eastlancsrailway.org.uk. 
Ian James Allison, Visits Secretary 

Peter Otten Decorated 
On Friday 29 April 2011, the Mayor of Culemborg in the Netherlands presented Peter Otten with a royal 
decoration, the membership of the Order of Oranje Nassau.  This award is in recognition of Peter’s many 
functions and activities for society, especially in Culemborg, among which the Hospice Foundation, a 
voluntary palliative care organisation for terminal patients, a great deal of pastoral work and his efforts for the 
Elizabeth orphanage. 

Peter’s career with Netherlands Railways’ Engineering Department started in 1972, after obtaining a 
degree in Electrical Engineering from Eindhoven University.  He remained with NS and its successors after 
privatisation, for 36 years. 

Peter’s thorough training in train protection has stood him in good stead in the various positions he has 
held.  Peter has always been very interested in the art of signalling and became active in the IRSE, served on Council and on the 
International Technical Committee. 

As was also mentioned in the award citation, Peter was one of the driving forces behind the creation of the IRSE Dutch Section 
and of the Rail Systems Section of the Dutch engineering institutions, KIVI / NIRIA.  He is an active committee member and serves as 
treasurer of the IRSE Dutch Section.  The IRSE Dutch Section extends its congratulations to Peter Otten. 

 

 
Photo by Jan Oonincx 

specifications and contract requirements that address past 
failings. 

3) Supplier Ownership – The issue of supplier v client 
‘ownership’ was discussed. The speaker explained that supplier 
‘ownership’ (of post commissioning issues) was implemented by 
clearly analysing the degree of support required during tender 
phase and ensuring that it was appropriately specified in the 
contract. 

4) ISA – The general view was that the ISA provided a 
necessary function in a ‘layered’ approach to achieving systems 
safety.  It was noted that in some countries particularly with 
heavily state funded railways (e.g. India, with its central state 
funded research and technology centre), the role of safety 
validation may differ. 

What initially sounded like a somewhat dry subject turned 
out to be an interesting, lively and though provoking session. 

Ian Fury 
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ASPECT 2012 

ASPECT stands for Automation, Signalling, Performance, 
Equipment, Control and Telecommunications – the themes of 
the international conference organised every few years by the 
IRSE to bring together the latest thinking in our profession from 
around the world.  The last ASPECT was in 2008, so in the 
normal sequence there would have been another in 2010 or 
2011, but the decision was taken to delay until 2012 and 
combine the ASPECT conference with a UK-based International 
Convention for that year, so that the combined event would be 
a fitting start for the celebrations of the IRSE’s Centenary that 
will take place in 2012-3. 

The dates for ASPECT are Monday-Wednesday 10-12 Sep-
tember 2012, and we will be returning to the usual venue at the 
Queen Elizabeth II Conference Centre at Westminster in the 
heart of London.  The Convention will follow with technical visits 
on Thursday-Saturday 13-15 September 2012.  The dates have 
been chosen to fall immediately after the finish of the Olympic 
and Paralympic Games, which are being held in London that 
year.  Booking arrangements have not been finalised, but it is 
anticipated that will be options to book ASPECT and the 
Convention separately, or as a combined package. 

An important feature of ASPECT is that unlike most of the 
other technical meetings and seminars we run, the programme 
is not pre-determined by the IRSE, it is put together from 
offerings from all parts of our profession who want to share their 
experiences with the world.  The way this is organised is through 
a “Call for Papers” which gives anyone the opportunity to 
propose a paper they would like to present at ASPECT.  The 
IRSE’s organising committee reviews 
all the proposals for papers and 
makes a selection of the best on 
offer, with the aim of putting 
together an attractive, balanced and 
international programme.  The 
selected authors are then invited to 
write up their papers for publication 
and present them at the conference. 

September 2012 may seem a long 
way off, but to enable us to publish 
the programme for the conference 
six months in advance, the deadline for 
receipt of proposals from prospective 
authors is 1 November 2011.   

The Call for Papers is now 
available on the IRSE web-site at 
www.irse.org/aspect, as a 
downloadable PDF that provides 
information about ASPECT, and 
includes an editable form for 
prospective authors to fill out and email back 
to aspect@irse.org. 

Between now and November we will be using as many 
means as we can think of to disseminate the Call for Papers far 
and wide.  We want the widest possible range of papers to 
choose from, from all parts of the industry, and from people at 
all stages of their careers (2 years to 50 years in the profession).  
Authors do not have to be IRSE members, and we would 
particularly welcome views from colleagues in other railway 
disciplines. 

So even if you don’t want to offer a paper yourself, please 
think about whom among your colleagues and contacts has an 
important story to tell, and email them the Call for Papers.  
Disseminate it through your company’s internal information 
systems.  If you are involved in staff development and reviews, 
presenting a paper at ASPECT makes an excellent personal 
development objective – for yourself or for the staff you are 
reviewing or mentoring.   

If you work for a multi-national company, think about who in 
your overseas offices could contribute to ensure ASPECT is a 
truly international event.   

The organising committee looks forward to be deluged with 
high-quality offers. 

ASPECT 2012 Call for Papers ASPECT 2012 Call for Papers 
By Ian Mitchell (Chairman of the Organising Committee) 


