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NEWS VIEW 225

Many of us are familiar with terms like ‘trains per hour’ and ‘headway’.  How closely 
trains can follow each other along a track and through junctions is a key element of 
signalling design.  As well as optimising the design of the signalling, automatic train 
operation is starting to be used on national rail networks (and has been used on metros 
for many years of course), and modern traffic management systems increasingly enable 
near-optimal network operation.  But our focus as engineers tends to be on optimising 
train movements rather than enabling individual passengers or items of freight to move 
around the railway.
As we get close to the physical limits of throughput of trains, the wider ‘system’ – 

including the people who travel by train – becomes an increasingly significant factor 
in the limits to capacity. People need to move quickly through stations and board or 
alight from trains, if stopping times (dwell times) are to be managed effectively.  Having 
a train control system that can deliver 40 trains per hour between two stations is not 
much help if the trains have to stop for over a minute to allow people to join and leave 
each train.
So the psychology of people – how they behave and how they make decisions 

when using the railway – is increasingly critical to network performance. As members 
of the institution for railway signalling and telecommunications, train control, 
traffic management and allied professions, we have a role to play in adopting new 
technologies and approaches to enable people to move through the network 
efficiently and safely. The provision of timely, accurate and useful information on 
stations and on trains is a vital part of ‘signalling the passenger’.  Our industry is 
changing more quickly than ever in its 150-year history, and we have to continue to 
change with it if we are to meet society’s expectations. 
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CHINESE TRAIN CONTROL

Chinese train control system principles

This year’s annual IRSE international technical convention will 
be held in Beijing, China in October. This paper has been 
produced by experts in Chinese signalling from universities 
in both China and the UK to explain some of what those 
attending the event can expect to learn. It’s well worth also 
referring back to the April 2016 issue of IRSE NEWS for more 
detail about Chinese Train Control.

Introduction
The history of Chinese railway signalling and train control system 
development has experienced four main stages of automatic 
stopping, train speed supervision, automatic train speed 
protection (ATP), and automatic train control (ATC), which follows 
similar railway signalling developments in other countries such 
as Britain, Japan etc. The first Chinese quasi-high-speed railway 
Guangzhou-Shenzhen line operated in 1994 using the UM71/
TVM300 ATP systems. The Chinese Ministry of Railway (MoR) 
started the ‘speed increase’ programme for existing mainline 
railways from June 1995. Five ‘speed increase’ programs have 
been undertaken for Chinese railways between 1996-2006. The 
sixth ‘speed increase’ program was completed in 2007. With the 
rapid increase of train operating speed on Chinese railways, more 
advanced signalling and train control technologies have been 
applied. The MoR started the development of Chinese Train 
Control System (CTCS) standard from 2002. This comprises five 
levels of system covering all the legacy signalling systems and 
state of the art train control systems in China. By the end of 2015, 
the total length of Chinese railways was more than 121,000 km, 
19,000 km of which are high speed railways. The CTCS has been 
widely applied by the domestic system suppliers e.g. CRSC, 
CARS, Hollysys etc. and international system suppliers e.g. 
Bombardier, Siemens, Hitachi, Alstom etc.

The signalling and train control systems for metros in China 
experienced similar development stages as mainline railways, 
from fixed block signalling system to moving block signalling 
system using Communication based train control (CBTC) 
technologies. The total length of operational metros in China was 
more than 3,200 km by the end of 2015. 90% of the metros have 
been built or upgraded with CBTC systems, and there are now 11 
accredited CBTC system suppliers in China.

Requirements of Chinese Train Control System 
Development
The Chinese railway network is a mixture of legacy railways and 
high speed railways. The rapid development of Chinese railways, 
especially high speed railways, requires adaptive development 
of CTCS. In this context, the following strategic requirements of 
CTCS were set as the basis of CTCS development:

Compatibility with existing railway signalling systems
China has a large number of legacy railway systems. Although 
a large railway network has been built in the last 10 years, 
to deliver the transportation needs of more than 1.3 billion 
population across 9.6 million square kilometres of territory 
there is a requirement for CTCS to be compatible with existing 
signalling systems.

Sustainable development with systematic technology
China has a mixture of railway lines with varying train speeds with 
different operational rules such as under 250 km/h, 250 km/h-
300 km/h, above 300 km/h. The development of CTCS should 
be capable of these speed varieties, and consider the future 
needs of higher speed and higher capacity, utilising sustainable 
systematic technology.

Adopt existing mature signalling technologies
The existing railway signalling equipment such as centralised 
traffic control (CTC), interlocking, track circuits etc. in Chinese 
railways has been proved to be mature, with high reliability, and 
fulfil the specific operational needs of Chinese railways. CTCS 
should adopt existing mature proven equipment in priority for 
the purpose of compatibility, reliability and cost.  

Unified system standard and technical architecture 
Standardisation has become more and more important due to 
the rapid development of technologies. The railway industry also 
takes standardisation as a priority. The development of CTCS 
should be based on unified standards with the following key 
requirements:

• Covering all Chinese railway systems; 
• Suitable for Chinese railway operating rules;
• Compatible with existing signalling facilities;
• Compatible with potential international standards;
• Potential to be extended for future needs.

Under the guidance of the above strategic requirements for 
CTCS development, the MoR started the CTCS standardisation 
work from 2002 with reference to European Train Control 
System (ETCS), which has formed the basis of Chinese signalling 
principles.

Introduction to CTCS
CTCS is designed specifically for Chinese railway signalling 
solutions which need to include existing Chinese railway 
signalling systems as well as train control systems for current 
high speed railways, and future train control system needs. 
The following specific principles have been defined during the 
development of CTCS:

• Different system levels will be defined for different railway 
operating requirements;

• One CTCS onboard equipment should allow the train to 
operate on a whole railway line;

• The CTCS onboard system on each level should be 
compatible with the one lower level system as the backup 
solution;

• The transition between CTCS levels should be undertaken 
automatically without stopping trains.

Similar to ETCS, CTCS defines five levels for different Chinese 
railway signalling solutions according to the system architecture 
and functions. The five levels are CTCS-0, CTCS-1, CTCS-2, 
CTCS-3, and CTCS-4. The features of the five levels are 
introduced as follows:

Prof Tao Tang
Beijing Jiaotong  
University, China

Dr Lei Chen
University of  
Birmingham, UK

Dr Jidong Lv
Beijing Jiaotong  
University, China

Dr Ning Zhao
University of  
Birmingham, UK



IRSE NEWS |  ISSUE 225  |  SEPTEmbER 2016 3

CTCS‑0
CTCS-0 mainly consists of trains with the CTCS Universal 
Cab Signalling (UCS) and Train Operation Supervision Unit  
(TOSU, named as LKJ in China) running on railway tracks with 
conventional trackside signals. UCS is installed in the cab to 
receive block occupation information from track circuits for cab 
signals, using digital signal processing (DSP) technology. In 
CTCS-0, the trackside signals are the principal signals for the 
drivers to follow, and the cab signals can only be regarded as 
auxiliary signals for the drivers. TOSU is installed as the onboard 
system to provide a speed supervision function using speed step 
control concept with a braking curve only for advice to the train 
driver. The drivers take the main responsibility for train speed 
protection. CTCS-0 is applied to railways where the operational 
speed is under 160 km/h.

CTCS‑1
Primary Cab Signalling (PSU) and enhanced TOSU are introduced 
in CTCS-1.   Besides track circuits, balises are installed in station 
areas to transmit intermittent speed control information to the 
cab. Compared with CTCS-0, ATP function is applied in CTCS-1, 
and the cab signals are regarded as the primary signals for the 
drivers. CTCS-1 is also designed for railways where the train 
speed is under 160 km/h.

CTCS‑2
CTCS-2 uses track circuits for train occupation and integrity 
checking, and balises to realise intermittent data transmission 
from trackside to onboard equipment. The trackside signals in 
sections could be removed and the drivers will use the Driver 
Machine Interface (DMI) cab signalling to drive the train. This 
level is compatible with ETCS-1, and is applied to high speed 
railways where the train speed is less than 250 km/h. 

CTCS‑3
The key feature of CTCS-3 is the introduction of GSM-R radio to 
realise bi-directional data transmission between the trackside and 
onboard equipment as with ETCS-2. Track circuits are used for 
train occupation and integrity checking. Accurate train position 
information is acquired by onboard equipment via combination 
of balise and train odometers, and is transmitted to Radio Block 
Centre (RBC) periodically. Train movement authority is generated 
by RBC and transmitted to onboard equipment via GSM-R. A 
continuous ATP is realised with an integrated closed loop safety 
control via trackside control equipment and onboard equipment. 

CTCS-3 is usually regarded as a ‘quasi-moving-block’ system 
in which the end of train movement authority in CTCS-3 is 
dynamically extended to the boundary of the occupied track 
circuit section in front with a safety margin to ensure no collisions. 

In a true moving block system, the end of train movement 
authority is the rear of the train ahead plus a safety margin.

CTCS-3 is the state of the art train control system for Chinese 
high speed railways with train speed over 250 km/h. CTCS-2 is 
also used as a backup to CTCS-3 on these lines.

CTCS‑4
CTCS-4 is a conceptual system equivalent to ETCS-3, being a 
future train control system with features such as elimination of 
track circuits, self-train-integrity-check, moving block etc.  The 
specification and prototype systems of CTCS-4 are now under 
development by the signalling suppliers in China, and will 
become a standard system in the near future. 

 The features of five levels of CTCS are briefly summarised in 
Table 1.

Principles of CTCS‑3
CTCS-3 is the state of the art and most widely used train control 
system in Chinese railways. All the 300-350 km/h high speed 
railways in China are adopting CTCS-3 as the main signalling and 
train control system and CTCS-2 as the backup mode system. 
The architecture of CTCS-3 is shown in Figure 1. 

CTCS-3 consists of two layers of subsystems, which are trackside 
subsystems and onboard subsystems. The main trackside 
subsystems include: Centralised Traffic Control Centre (CTC), 
RBC, GSM-R, Interlocking, Train Control Centre (TCC), Track 
Circuit, Balise and Lineside Electronic Unit (LEU) etc.

CTC : The control centre for the dispatchers to manage the 
railway traffic through route setting commands to interlocking 
systems.

RBC: The system to generate movement authorities (MA) 
according to train position, routes and track section occupation 
information etc, and transmit MA to onboard system via GSM-R.

GSM-R: The radio communication system for data transmission 
between onboard subsystems and RBC.

TCC: The subsystem to control the track circuit coding, section 
block, signals and balise telegrams. Temporary speed restrictions 
are also set via TCC.

Two types of balise are applied in CTCS-3. One type is a passive 
balise to be used to transmit static information from trackside 
to trains e.g. balise ID for positioning, line speed restriction, 
gradient etc. The second type of balise in CTCS-3 is an active 
balise which is used to transmit dynamic information received 
via an LEU to trains e.g. temporary speed restrictions and route 
information. 

CTCS Level CTCS‑0 CTCS‑1 CTCS‑2 CTCS‑3 CTCS‑4

Integrity check Track circuit Onboard

Train positioning Track circuit Track circuit Track circuit
+ balise

Balise + odometer Balise + odometer

movement 
authority

Trackside signals Cab signals Target speed + 
distance

Continuous target 
speed + distance

Continuous target 
speed + distance

Transmission 
channel

Track circuit Track circuit Track circuit + 
balise

GSM-R GSM-R/LTE/...

block mode Fixed block Fixed block Quasi moving 
block

Quasi moving 
block

Moving block

Table 1 –  Comparison of CTCS levels
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The interlocking system, track circuit and LEU are almost the 
same equipment as for conventional signalling systems.

The onboard subsystem is the system installed on trains to 
provide cab signalling and ATP functions according to the MA 
received from the RBC, and to send train position information to 
the RBC via GSM-R. 

 The principle of CTCS-3 is the same as ETCS-2. CTCS-3 is 
highly compatible with ETCS-2 in terms of system specifications, 
interfaces etc. Compared with the ETCS-2, CTCS-3 system 
specification is further optimised in terms of some details, so 
as to adapt to the operating requirements of Chinese railways 
including high speed, high density and mixed train operations. 

The main deviation between CTCS-3 and ETCS-2 is that 
CTCS-3 uses CTCS-2 as the backup mode, which means CTCS-3 
trackside equipment includes CTCS-2 trackside functions and 
CTCS-3 onboard subsystems can cope with received CTCS-2 
movement authority information. CTCS-3 can automatically 
switch-over to CTCS-2 without stopping trains in case of failures 
of radio communication in CTCS-3. 

There are also some other minor deviations e.g. DMI design, 
backwards protection, driving modes etc. These small deviations 
will not affect the interoperability between CTCS-3 trains and 
ETCS-2 trains. 

CbTC development in China
Regarding the signalling and train control system development 
for metros in China, CBTC systems have been widely applied 
on more than 90% of metro lines. The remaining metros are 
expected to be upgraded to CBTC systems in the near future.

The total number of domestic and international CBTC system 
suppliers into Chinese metros has increased to 11 over the last 
10 years. The system architectures of these CBTC systems are 
very similar to the CBTC systems in other countries, however as 
there is no unified CBTC system specification standard, all these 
suppliers’ CBTC systems are also slightly different to each other. 
The Chinese Urban Rail Transit Association has started work on 
standardisation of CBTC systems in China, and research into the 
application of LTE (Long Term Evolution, a data radio standard) 
to CBTC solutions. A standardised technical specification for 
the use of LTE mobile radio data communications in metro 
applications, referred to as LTE-M, has been created. Solutions 
meeting this specification will be used not only for train control 
data transmission, but also passenger information system, CCTV 
and control centre voice communications.

Future signalling system developments: a Chinese 
perspective
In general, the development trend of signalling and train control 
systems in China is to:

• enhance train operation safety; 
• increase railway capacity; 

• improve railway operation quality of services;
• increase the level of automation and intelligence;
• decrease the system whole life cycle cost.

The rapid development of computer, control and communication 
(CCC) technologies has provided the fundamental technical basis 
of future development of railway signalling and train control 
systems. As for Chinese railway signalling systems, the following 
technical development trends are emerging.

Higher capacity via Train Control
The next generation signalling and train control system should 
significantly increase the railway capacity under the premise of 
ensuring safety compared with existing systems. Moving block 
with shorter train headways will be the key feature for CTCS-4 
or later systems. Variant CCC technologies will be applied 
to future CTCS development such as LTE, Vehicle to Vehicle 
Communications, Intelligent Traffic Management, Smart Train etc.  

Higher Grade of Automation (GoA)
Five grades of automation (GoA0 – GoA4) are defined in 
IEC 62290 for train control systems.  From GoA0 through to 
GoA4 the level of automation gradually increases, the highest 
level (GoA4) using unattended train operation (i.e. operation 
without traincrew).

Due to the complexity of railway network and operations, the 
current GoA in mainline railways is usually lower than metros. In 
China, the integration of CTCS with ATO has been developed 
and applied to intercity railway lines such as integration of 
CTCS-2 with ATO on Dongguan - Huizhou Intercity Line. The 
integration of CTCS-3 with ATO is commonly regarded as the 
next step. It is expected that the GoA of CTCS-4 and future 
systems may be gradually increased to GoA3 or GoA4 eventually.

Most of the current CBTC systems for metros in China are 
GoA2 systems. The prototype GoA3 CBTC systems for metros 
are under development by several system suppliers and will be 
applied in practice in the near future. It is widely believed that 
the GoA4 system for metros will be in reality earlier than mainline 
railways.

Interoperability
As the rapid development of urban rail and intercity lines 
continues, the need for cross-line operations is growing from 
both the passengers and the operators point of view, especially 
in China due to the large, complex and continuously increased 
transport needs. It is foreseeable that the future signalling and 
train control system development will take interoperability as the 
priority requirement. A flexible, configurable, interoperable train 
control system enabling trains to operate on different types of 
railway lines will be possible in the future.

CTCS technology is just part of the huge investment programme in China. 
Here a train to Beijing leaves Wuhan station. This line uses CTCS-3.
Photo Francis How.
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JAPANESE LEVEL CROSSINGS

Improving safety at level crossings –  
JR East developments
Takashi Kawano MIRSE
JR East

Overview
JR East railway operates in the eastern part of 
Japan, excluding Hokkaido.  The number of trains is 
about 12,000 per day, and with the tally of people 
transported at about 17 million people every day, 
this is the largest of the railway operators in Japan.  
As shown in Figure 1, the total track length is about 
6,300 km for conventional lines and about 1,200 km 
for Shinkansen lines. The number of level crossings is 
6,913, accounting for about 20% of the 34,000 level 
crossings in all of Japan.

At present, there are three types of level crossings 
in JR East, shown in Figure 2. Class 1 crossings are 
equipped with alarms and crossing gates, and the 
number of them is 6282; Class 3 crossings equipped only with 
alarms are found at 204 locations; and, finally, Class 4 crossings 
with neither alarms nor crossing gates exist at 427 locations. 
In other words, Class 1 crossings account for about 91% of the 
total and the remaining classes 3 and 4 crossings only about 9%. 
Class 2 crossings, controlled by manual operation, no longer 
exist.

Figure 4 shows the recent trend in the number of accidents that 
happened at the level crossings in JR East and the type of traffic 
involved.  Although the number of accidents at level crossings 
did not dramatically change in the past few years, personal injury, 
in particular fatal accidents involving the elderly have occurred 
more frequently.  There is enormous social concern about these 
tragedies, and certain detection of human intrusion by the 
obstacle detector has been strongly demanded.

Figure 3 – JR East level crossing accident frequency by year.

IRSE NEWS 223 carried a report on the IRSE 
seminar held in Japan on 7-8 April this year – 
the first such event in Japan. Many topics were 
covered, including the approach to dealing with 
the road/rail interface. This article is based upon 
one of the papers presented at that event.

In Japan, railways are given priority, and in principle cars have to 
stop at the crossings.

There has been a significant decrease of the number of level 
crossings on JR East since the Japanese National Railways were 
created as JR (Japan Railways) private companies in 1987. There 
were 8,358 crossings in 1988, but this had fallen to 6,913 in 2014 
– approximately 1,500 level crossings have been abolished. 

Figure 3 shows the number of accidents that have happened at 
the level crossings in JR East by year.  When the company was 
established, there was an accident rate of 247 cases per year. 
This has decreased by about 82% in recent years and has fallen 
to about 40 cases per year.  Although the number of accidents 
has declined since 1987, they have not tended to decline further 
in recent years.

Figure 2 – JR East level crossing types.

0

50

100

150

200

250

300

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

N
um

be
r o

f c
ro

ss
in

gs
 

247

44-82%
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within East Japan Railway’s 

operation area.

Track Length

Conventional Lines 6,264.0km
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Number of level crossings in 
Japan
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Figure 1 – JR East network and key figures.
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Every year we conduct educational campaigns for pedestrians 
which instruct them about the dangers of making unsafe 
crossings.  Recently, we have focused on certain age groups.  For 
example, for school children and students, we distribute plastic 
files and coloured pencils to attract their attention.  We believe 
that the campaign had something to do with the reduction in 
accidents.  Such campaigns are an important part of our safety 
programme and we will continue to pursue them.

Level crossing configuration
The level crossings are equipped with various kinds of devices as 
shown in Figure 5 below. 

The crossing warning sign is the indication to let the road 
user know there is a level crossing nearby.  The level crossing 
signal lets road users know a train is approaching by the flashing 
red light together with the warning sound.  The train direction 
indicator indicates the train direction by an illuminated arrow. 
The obstruction warning device allows a road user to activate 
an obstruction warning signal to stop an approaching train. The 
crossing barrier, using a bar made of fibreglass, is used to cut off 
the road traffic. In Japanese law, pedestrians and car drivers are 
obliged to stop in front of the level crossing.  Level crossings in 
Japan are, in principle, full barriers, and the traffic road is entirely 
closed by the barriers. When a car is trapped in the crossing, 
it can escape by pushing through the barrier, where there is a 
means to prevent breakage of the crossing rod.

Figure 4 – JR East level crossing accident trend, 2012-2014.

Figure 5 – Level crossing devices and signs.
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Crossing barriers of the exit are 
closed at this time.
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Figure 6 shows the control method for the level crossing 
installed on double-tracked lines.  The electronic train-detector 
is installed to initiate level crossing control. When the train 
reaches the electronic train-detector (a high frequency track 
circuit) at point A, the level crossing signal starts functioning.  In 
four seconds the crossing barrier starts closing at the entry side.  
It takes six seconds to completely close the barrier.  Then the 
barrier of the exit side starts closing.  In six seconds the barrier of 
the exit side is completely closed.

The electronic train-detector at point A is installed at the place 
from which the train needs more than 36 seconds to reach the 
crossing at the maximum speed.  When the train passes by the 
electronic train-detector at point B, all the devices go back to 
the original setting.  These control times are to be seen as the 
normal example. The control times are adjusted according to the 
conditions at that level crossing, such as the length, the width 
and the number of train lines.

Figure 6 – Level crossing operation for double-tracked lines.
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Figure 7 shows the situation of a level crossing in a station yard.  
Because the sensor position of the level crossing is decided for 
passing trains, in the case of a stopping train, the warning time 
becomes longer than necessary.

Figure 8 shows the operation principle of the rationalisation of 
level crossing warning time.  To shorten the warning time for the 
stopping train, we need to add another electronic train detector 
(ETD) for the stopping train and a balise for distinguishing the 
train category.  As a result, the warning time for the stopping 
train and the passing train becomes the same.

Obstacle warning device
The obstruction warning device is among the most effective 
measures against level crossing accidents. The obstruction 
warning device displays a flashing signal via the obstruction 
warning signal when the emergency notification button is 
pushed and/or when any obstacle is detected by an obstruction 
detection device.  These signals are visible to a train driver 
800 m or more ahead of the level crossing to give time to apply 
the brake.  Neither the emergency notification buttons nor the 
obstruction detection devices are connected to main signals and 
ATPs.

 The installation rate of obstruction warning devices increased 
by 10% in the past 15 years, and the devices have now been 
installed at 4,257 level crossings.  Since the number of level 

crossings in JR East is 6,913, installation rate is about 62%.  We 
will promote the enhancement of the installation rate in the 
future.

The obstacle warning device may be enhanced by use of an 
automatic obstruction detector. JR East is actively installing 
obstacle detectors, which are considered to be an extremely 
effective means of improving level crossing safety.  Three types of 
obstruction detection device are used by JR East:

Obstruction detection device using a loop coil
Figure 9 shows the configuration of an obstruction detection 
device using a loop coil that is installed about 5 cm below the 
ground level of the crossing. The loop coil is applied with a signal 
from 15kHz to 70kHz. When a metal body like an automobile 
approaches this coil, the inductance of the coil varies and then 
the signal frequency varies. This device detects the obstacle by 
detecting the frequency variation. Therefore, it is not able to 
detect pedestrians, nor other non-metallic intrusions.

Obstruction detection device using laser beams
This device emits a laser beam into the area of the level crossing. 
Because we are using a semiconductor laser beam, stable 
operation is secured even under adverse weather conditions, 
such as snow, rain or fog.  Figure 10 shows the disposition of the 
transmitters and receivers for the laser beams.

Obstruction detection device using the three‑
dimensional laser‑radar (3DLR)
In the past, JR East installed many laser-interrupt obstacle 
detectors.  These detect any obstacle that comes between the 
laser emitter and receiver.  However, since 2005 we have been 
installing three-dimensional laser-radar obstacle detectors as 
shown in Figure 10.  In this case, the laser light comes down from 
a high position above the level crossing and detects obstacles by 
the changes in the reflected laser light.

The prime feature of 3DLR is the improved detection 
performance. It can recognise smaller obstacles than 
conventional detectors.  It is also more resistant to fog, snow and 
other environmental factors than previous obstacle detectors. 
The 3DLR obstacle detector is also extremely easy to install. It 
does not require a number of detectors between the tracks, like 
conventional obstacle detectors. It simply requires the installation 
of an equipment box and a pole outside the tracks and attaching 
a laser head to the pole.

As shown in Figure 11, the 3DLR emits a pulsed laser beam 
onto an object, and measures the distance to the object from the 
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Figure 7 – Level crossing operation in station yard. Figure 8 – Rationalisation of warning time.
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Figure 9 – Obstruction detection using a loop coil.
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Figure 10 – Laser obstacle detection types.

reflection time of the beam.  It determines the three-dimensional 
position of the object from the position of the laser head and 
the direction of the beam.  The detector scans the laser beam 
both horizontally and vertically to cover the whole crossing every 
half-second.  The 3DLR obstacle detector controller interprets 
a group of measured points as a solid, and recognises this solid 
as an obstacle. In this way, the detector can detect an obstacle 
remaining on the crossing path for more than a specified time 
while the crossing warning signal is activated.

From the start of JR East, the number of obstacle 
detectors installed has greatly increased. In 1987 
there were 235 of these devices, by 2014 there 
were 2,761.

Figure 12 shows the change in the type of 
obstacle detectors for level crossings (laser beams 
and 3DLR) on JR East.  The use of 3DLR has 
increased by about 50% in the past few years. In 
the future we plan to further increase the ratio of 
3DLR.

Level crossing control by ATACS
ATACS (Advanced Train Administration and 
Communications System) is a whole new train 
control system that recognises the current location 
of a train on the tracks without using track circuits, 
and controls the train by bi-directional radio 
transmission between the on-board equipment and 
the ground controllers via radio base stations (see 
Figure 13).

Figure 11 – 3DLR operation.
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Figure 13 – The ATACS system.
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Figure 14 shows the outline of level crossing control by ATACS. 
When a train reaches the warning starting point which is decided 
taking into account its travelling time to the crossing concerned, 
the level crossing control demand is transmitted from onboard, 
and the level crossing starts an alarm and the crossing barriers 
commence their descent. And the LMA (Limit of Movement 
Authority) is closed in front of the crossing at this point.  After the 
on-board equipment receives the confirmation that the crossing 
barriers are actually down from the ground controller, the LMA is 
updated.  The train sends a warning-stop request to the ground 
controller after passing through the level crossing, and crossing 
barriers rise.

Conventional level crossing warning times vary depending 
on train performance, while ATACS incorporates the logic that 
makes the warning times constant by retrieving the train speed 
and brake performance. As a result, more appropriate level 
crossing warning times are achieved.  With the introduction of 

Step 1 Warning request

Step 2 Updating of LMA 

Updating of LMA 

Radio base
station

LMA（Limit of Movement Authority）

Ground
controller

Ground
controller

Ground
controller

Step 3 Warning stop request

Radio base
station

Radio base
station

Figure 14 – Level crossing control with ATACS.

the level crossing system by ATACS, it has enabled significant 
reductions of the warning time at the level crossings, by a 
maximum of 48% and an average of 22%.

Conclusion
Since the company began, JR East has worked on the 
convenience and the safety of level crossings and achieved big 
improvements.  By the setting up of the safety facilities (obstacle 
detection and obstruction warning devices) at the level crossings 
and the awareness campaigns, accidents due to reckless crossing 
have surely been decreased. However, the residual number of 
level crossing accidents remains unacceptable under the present 
conditions and in fact accidents during crossing by elderly 
people has come to be the focus of social concern. We challenge 
the further improvement of safety at the level crossing and want 
to push forward the innovation of facilities toward the goal of 
ultimate safety.
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UK Railway Safety & Standards board 
research into ‘Closer Running’
David Fenner

Introduction
Through development of a Rail Technical Strategy with the 
UK rail industry, RSSB has identified a list of key capabilities 
that need to be significantly improved to enable the railway 
to deliver the enhanced cost, capacity, carbon and customer 
(the 4Cs) outcomes that are desired. One such capability is 
‘Closer Running’ aimed at significantly increasing the capacity 
of the network. Closer Running has the short term aim of safely 
operating trains closer together at their permitted speeds to 
deliver increased flexibility and capacity to meet predicted 
demands. It also has the long term aim, in conjunction with 
using ERTMS Level 3, of moving away from signal block sections 
to autonomous self-negotiated train control with the aim of at 
least doubling capacity. Ultimately the intention is to handle 
significantly more traffic without the need for new infrastructure, 
especially completely new tracks.

The aim of the recently reported ‘Closer Running’ research 
that RSSB commissioned was to develop structured maps to 
show how the industry could safely move toward reducing 
the separation between trains and thus deliver an increase in 
capacity.

Closer Running in Context
Closer Running has been an objective of signal engineers virtually 
since the inception of signalling; the move from Absolute Block 
to track circuit block was one step, the advent of additional 

aspects (e.g. double-yellow) being another. It is now possible 
to operate trains at intervals of between 60 and 90 seconds 
depending on speed. However, this minimum interval is built in 
at the design stage and tends to suit a particular type of traffic, or 
even train, with significant adverse capacity implications for other 
types of traffic, as illustrated in Figure 1.

In addition to the limitations caused by mixed traffic the existing 
signalling systems require substantial volumes of equipment 
on the ground both to detect train positions and to present the 
permitted movement authorities via lineside signals to the driver. 
This equipment is a source of unreliability, affecting the delivery 
of a robust railway.

Current Context
The signalling system conveys a movement authority to the 
driver and the driver works to the planned timetable without 
knowledge of amendments, unless those are conveyed by special 
notice or by voice. Driver Advisory Systems (DAS) are increasingly 
available but really only help the driver run to time with minimum 
energy use and some reduction in wear and tear of the train. 
Connected-DAS (C-DAS) is being developed which will provided 
the driver with amendments to current schedules and thus assist 
with sequence and timing of arrival at critical nodes, resulting in 
some improvement to capacity at junctions and stations.

Many urban metro systems have already moved to 
Communications Based Train Control (CBTC) as a means of 
increasing capacity. This has not happened on mainline railways 
for two main reasons:

1. The capacity incentive has, until recently, been largely absent.
2. CBTC systems tend to be proprietary and thus lock the client 

into a single supplier.   For a large network (as opposed to 
a series of ‘isolated’ routes or lines, as is the case with many 
metros) this is seen as commercially undesirable.

ERTMS is the most advanced and widely used system available 
for national rail networks, with functionality similar to that of 
CBTC, and it is multi-sourced. ERTMS Level 2 retains lineside 
train detection, but because it can eliminate lineside signals it 

In the February 2016 edition of IRSE NEWS (Issue 219), 
Ian Mitchell reported on the IRSE International Technical 
Committee’s work into the concepts of ERTMS Level 4, Train 
Convoys or Virtual coupling. Since then the UK’s Railway Safety 
& Standards Board has commissioned a report on the subject, 
and the potential implications for the UK railway network. This 
month David Fenner summarises the findings of that report.

What is the RSSb?
The Railway Safety & Standards 
Board, RSSB, is an independent,  
not-for-profit, rail body with a wide 
compass of knowledge, skills and 
experience. It spans the whole UK railway system and its 
members include infrastructure companies, train and freight 
operators, rolling stock owners and suppliers to the industry.

The RSSB’s mission statement is “Through research, 
analysis, and insight RSSB supports our members and 
stakeholders to deliver a safer, more efficient and sustainable 
rail system.” 

It seeks to do this through the use of an independent 
evidence-based approach, built on strong technical 
capability, and the enabling of collaborative industry 
engagement for the benefit of the whole rail system.

    www.rssb.co.uk
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Figure 1 – Headway (capacity) by design and the impact of running 
at reduced speed.
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CLOSER RUNNING
theoretically allows an infinite number of aspects (and associated 
block sections) to be implemented. This reduces the limitations 
created by traditional three or four-aspect signalling, allowing 
closer running, especially in mixed traffic scenarios.

In Britain the Network Rail Digital Railway Programme is 
planning the implementation of ERTMS Level 2 and C-DAS, in 
the expectation of it contributing to enhanced capacity.

The same programme also envisages moving to ERTMS Level 3 
at some stage when the technology is sufficiently developed 
and available.  Combined with the implementation of Automatic 
Train Operation (ATO) and improvements to rolling stock and 
operating rules, this has the potential to unlock further significant 
improvements in capacity.  All this is achievable without changing 
current safe separations principles illustrated in Figure 2.  

The extent to which capacity can be improved on a specific 
route by these changes depends greatly upon the existing 
signalling arrangements and the rolling stock using the route.  
Furthermore, implementing these improvements on an already 
busy railway such as the GB network presents many complexities 
and challenges.  

This, however, is only the starting point of the recent study 
that RSSB commissioned, which focused on options for 
enabling closer running than even ERTMS Level 3 with ATO 
and conventional safe separation principles allow.  The study 
explored some of the technologies required and conditions that 
would be needed in order to realise this goal.  

Steps toward Closer Running
The study looked at four possible scenarios for closer running

1. Current signalling design based on lineside signals (base 
case).

2. Use of ERTMS Level 3.
3. Convoys of trains operating as a group.
4. Coupling and uncoupling on the move.

This led to four primary technological enhancements that would 
facilitate closer running in these scenarios, as shown in Table 1.

Title Description

Optimisation (within ERTMS 
Architecture)

ERTMS enhancement to 
achieve performance akin to 
CBTC. This would be achieved 
by improved positional 
accuracy and faster response 
times to reduce latency.

Predictable Braking Improving the predictability 
of brake rates will enable a 
significant reduction in the 
margins currently built in to 
the braking models used by 
systems such as ERTMS.

V2V Communication Continuous communication 
directly between trains could 
allow further improvement by 
reducing system latency.

Train Position and 
Separation Measurement

A high degree of accuracy 
of positional information 
enabling direct measurement 
of the gap between trains 
could reduce positional 
uncertainty.  

High integrity, low dependability comms (GSM-R)

Following train must be guaranteed to stop within fixed distance to worst 
case location of preceding train, assuming it may be stationary.  

Minimum separation depends on:
• Train B Guaranteed emergency brake rate
• Train B Acceleration capability and ATP supervision limit (in case of a power runaway)
• Train B Reaction time:  (driver); controls; brakes
• System latency (cycle time, transmission delay etc)
• Positional uncertainty (max difference between lead (A) and follower(B))

Safe Separation Principles – Current Practice (as in CBTC/ERTMS Level 3)

Infrastructure  Based Control

Position MAPosition

AB B’
Braking curve

Reaction time + 
system latency Positional 

uncertainty

Movement 
Authority

(MA)

Figure 2 – Current safe separation principles.

Table 1 – Primary technological enhancements.

Beyond these enhancements, closer running would require the 
current principles of train separation, established in the 1870s, to 
be re-examined.  According to these principles, sufficient distance 
must be provided between a train and the last reported position 
of the train ahead so that the second train can brake to a stand.  
Clearly, the concept of convoys of trains (more akin to driving 
on a motorway) or the idea of coupling or uncoupling on the 
move, break this principle. If the trains concerned could directly 
communicate their current speed and condition with each other 
(i.e. whether braking and at what rate etc.) then the following 
train(s) could reduce the separation between trains below full 
braking distance, although maintaining a margin to cover issues 
of latency (timing) in the communication.  There is clearly a 
safety issue here, although it may be possible to argue that the 

likelihood of the front train stopping 
dead (or very quickly) is extremely low 
and, to some extent, the equivalent 
risk is already accepted in terms of 
an approaching train derailing and 
obstructing the passage of a train on an 
adjacent track.

The Study
The study examined technological 
enhancements in other transport 
industries that are used (or might be 
used in the future) to enhance capacity, 
in particular automotive and aerospace.  
The study then considered some of the 
obstacles to implementation of similar 
techniques within rail. Following a peer 
review, various options were proposed.

Automotive
Autonomous road vehicles are those 
that, through the use of a variety of 
sensors, do not need a human driver to 
carry out some or possibly all driving 
tasks. The use of systems such as radar, 
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lidar, cameras with image recognition, and odometry, can help 
vehicles to self-park or perform lane recognition, thus leading 
towards the introduction of self-driving vehicles.

Vehicle to vehicle (V2V) communication can be via Wireless LAN 
or dedicated short range communications (on the 5.9GHz band 
in EU and USA).  The latter case requires line of sight to establish 
communication. There may also be the option of using Long Term 
Evolution – Direct (LTE-D) communications system, allowing peer-
to-peer communication, which is expected to form part of the 5G 
mobile communications standard.

Satellite systems, such as GPS, are useful in giving a general 
view of the position of a vehicle but, especially in urban areas 
or those with significant tree cover, accurate location can only 
be obtained by overlaying the estimated position on a route/
road map. To support its use for autonomous vehicles, GPS is 
supplemented by other systems as mentioned above.

These systems are resulting in the development of ideas for 
vehicle convoys or platoons where the lead vehicle has a driver 
and subsequent vehicles follow, albeit with a driver to take control 
if needed.  Such operations are expected to release capacity on 
motorways.  SATRE is an EU project which has already conducted 
trials in Sweden and Germany with vehicle separations between 
one and six metres. There are plans by the Transport Research 
Laboratory to conduct similar trials in the UK.

Aerospace
The primary moves in the aerospace industry are concerned with 
more accurate location definition enabling planes to fly closer 
together.  Examples include lateral separation, where there are 
plans to halve the separation of flight paths from 10 to 0.50 
(effectively from circa 66 miles to 33 miles, 106 km to 53 km), and 
to reduce longitudinal separation from 10 minutes to 5 minutes 
flying time.

Implications for Rail
Both Automotive and Aerospace systems are working to improve 
positional accuracy of each vehicle. The more advanced CBTC 
systems offer a similar capability for metro systems, and improved 
positional accuracy will be essential to closer running on national 
rail networks.

Many of the automotive V2V communications systems, 
especially WLAN and LTE-D, would be directly relevant to rail.   
Very short range communication systems, however, may present 
more of a challenge given the longer distances implicit in the rail 
environment.

Similarly the imaging systems for position determination present 
a challenge due to both the longer ranges needed in the rail 
environment and the fact these systems tend to rely on line-of-
sight operation.

Whilst roads are able to run trials to demonstrate operations 
such as platooning, it would currently be a legal requirement to 
produce a safety case prior to such trials on a railway.

Option Development and Analysis
The next stage in the study was to identify options and analyse 
the implications of various implementation strategies. Key 
elements were:

1. Identify the scale of changes to railway assets and operating 
practices, including essential technical developments;

2. Identify, at least qualitatively, the potential benefits and the 
challenges to delivery of those benefits;

3. Identify areas where work is already in progress that may be 
relevant.

The output of this is a ‘map’ of areas on which RSSB could focus 
future research to support the further development of proposals 
for closer running.

Figure 3 shows the achievable headway using the baseline 
option of ERTMS Level 3 with moving block and ATO, with the 
technical parameters set as shown on the diagram (this is without 
changing the signalling principles relating to train separation).  
This suggests that, ignoring train length, headways as low as 
22 seconds could be achieved at speeds around 50 km/h whilst 
headways of around 60 seconds may be achieved at speeds of 
200 km/h.
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Figure 3 – Separation time and distance against speed.

Figure 4 shows some of the further improvements that could 
be made by focusing on better odometry accuracy, reduced 
cycle times, predictable braking and V2V communications. This 
shows that the largest gains come from predictable braking and 
V2V communications and in combination could achieve a 30% 
reduction in headway at 100 km/h.

Four options were considered with the aim of creating radically 
more capacity, some of which would require changes to the 
signalling principles. They are:

1. Platooning.
2. Motorway-style Driving.
3. Virtual Coupling.
4. Dynamic Coupling.

In the case of Platooning the current signalling principles are 
retained and trains follow each other at a separation that is 
just slightly greater than the distance the second train requires 
to stop. The minimisation of the distance is achieved by V2V 
communication.  All the other options assume the lead train is 
extremely unlikely to stop in less than its own braking distance 
and therefore it is not necessary to maintain full braking distance 
between successive trains.  By enabling the following trains 
to know what the train ahead is currently doing (accelerating, 
braking etc) they too will be able to stop before a collision.  In 
the case of Dynamic Coupling, once coupled the trains become 
one longer train, and therefore in operational and safety terms it 
is little different to current practice.

The platoon concept is illustrated in Figure 5.  One of the issues 
for future work is to consider the response of each train should 
the V2V communications between trains in the platoon fail and in 
particular will the position in the platoon influence the response.
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CLOSER RUNNING
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Figure 4 – Sensitivity to enhancements at 100 km/h.
Safe Separation Principles – Closer Running Step 2
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Figure 5 – Closer running in platoons (more than two trains).

Figure 6 – Changed safety principles – Motorway running.
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Convoy/Virtual Coupling Principles – Separation & Risk
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The ‘Motorway Driving’ concept is illustrated in Figure 6 and is 
also significantly dependent on V2V communications. Crucially, it 
introduces the need for a changed safety philosophy, making the 
assumption that the lead train will not stop ‘instantly’.

Virtual Coupling takes the Motorway Driving concept one stage 
further with full exchange of information between trains so that 
they can run within a few metres of each other.  Indeed ultimately, 
with appropriate coupler technology, they may actually be able 
to physically join on the move.

The options that permit following trains to move without full 
braking distance ahead introduce a new level of risk.  Questions 
that were asked during the study, but are currently unanswered, 
include:

1. What is the risk of derailment of the lead (or intermediate) 
train (as happened at Hatfield, Potters Bar, Lambrigg – all in 
the UK)?

2. Is the new level of risk significantly more than the risk we 
already accept for collision with a derailed train on an 
adjacent line? 

3. What risk reduction strategies could be invoked e.g. hazard 
brake, operations permitted only on plain line, elimination of 
level crossings, derailment detection?

The discussion suggested that additional risk would be a function 
of the separation distance, and because of the changing speed 
differential at the moment of collision it was potentially smaller at 
very long or very short separations as illustrated in Figure 7. 

Conclusions
The study has shown that it is possible to increase the capacity 
of the railway beyond what is currently possible with traditional 
four-aspect signalling as used in the UK.

The first step would be to move to ERTMS Level 2, with 
its ability to offer the equivalent of more aspects and the 
consequentially more flexible use of track. This, like CBTC, 
offers shorter headways and reduced platform reoccupation 
times which fairly simply translate in to more paths although 
they will require improvements to despatch procedures. It also 
allows each track to be signalled for the dominant traffic without 
necessarily sacrificing performance when other traffic uses the 
line. The next step would be to move to ERTMS Level 3 and to 
add ATO to further capitalise on these gains. The ability to use 
predictable brake rates that do not contain substantial safety 
margins would be the next logical step in reducing headways, 
followed by V2V communications so that latency can be reduced.  
Each of these steps should be accompanied by better positional 
accuracy for which various technology solutions exist. This could 
lead to platoons of trains but the benefits are difficult to quantify, 
especially when consideration is given to the challenges of 
forming a platoon and dispersing it later in the journey.

Finally there is the option of changing the historic safety 
philosophy or principle that a train must be able to stop within 
the distance known to be clear ahead of it.  Such a change 
opens up opportunities to implement Motorway Driving, Virtual 
Coupling and perhaps even coupling and uncoupling on the 
move.

Figure 7 – Possible risk profile as separation of trains reduces.
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INDUSTRY NEWS

Portable ERTmS test equipment

[RGI] UK: Building on its experience supplying test equipment for 
the Thameslink Programme, Comtest Wireless has announced 
that it is to extend its NetProbe range with portable unattended 
equipment for testing ETCS and GSM-R voice and data 
communications. 

The battery-powered equipment is to be available as carry-
on trolleys and backpacks for use on test or revenue trains, or 
securing at the lineside.  This will provide “the ability to test any 
type of cab radio or mobile device using carry-on equipment 
that is easy to set up to operate automatically”, according 
to Carlo Ughetti of Comtest Wireless, and will integrate with 
NetAnalyser software to provide a “rich and powerful data 
analytics experience”. 

Siemens Mobile Communications Project Manger Neil Dayment 
said Comtest Wireless equipment has been used to validate 
GSM-R coverage design for the Thameslink Programme “without 
disruption or the need to schedule specific test trains”. 

In order to bring IRSE NEWS readers the latest global 
signalling, telecomms and train control information, we have 
teamed up with the Railway Gazette International  
(www.railwaygazette.com) to supply brief summaries of 
major news in our industry. We will of course also publish items 
of news from other sources when we receive them.

Siemens opens world VAL headquarters  
in Toulouse

[RGI] FRANCE: The new world headquarters for VAL driverless 
light metro systems established by Siemens in Toulouse 
was officially opened on 17 June by the city’s Mayor, 
Jean-Luc Moudenc. 

Occupying 10,000 m2 in the Basso Cambo district in the west 
of the city, the offices are home to around 100 staff working on 
research and development, engineering, project management 
and maintenance for turnkey VAL projects. 

Moudenc said that Toulouse was “happy and proud” that 
Siemens had chosen to install its world VAL headquarters in 
the city. As well as having a positive impact on job creation, he 
expected the new facility to create new opportunities for small 
and medium-sized businesses in the area, as well as establishing 
links with universities and other bodies.

Panasonic acquires Alan Dick Communications

[RGI] UK: Panasonic Europe has acquired transport telecomms 
integrator Alan Dick Communications, including the IPS, AIB, and 
Rail Order brands. ADComms will form a stand-alone business 
within the Panasonic Business division. 

Panasonic said the deal announced on 20 June would provide it 
with an opportunity to expand into the “rapidly growing” rail and 
metro market. “We already provide a range of technologies and 
services specific to the aviation and automotive industries, rail 
is our next strategic key vertical”, said Tony O’Brien, Managing 
Director of the System Solutions division within Panasonic 
Business. “Following our review of the UK market it became clear 
that the ADComms business and its management team have 
developed a fantastic reputation within the sector, with quality 
delivery and solid engineering innovation.” 

Last year Panasonic worked with ADComms to provide a 
trackside trespass warning system which uses a combination of 
Panasonic security cameras and analytics software to alert the 
operator to people leaving the platform.

Camcorder to test Thameslink ETCS

[RGI] UK: Network Rail is to make use of an ERTMSCamCorder 
to undertake integrated onsite testing of the ETCS Level 2 
equipment being installed as part of the Thameslink Programme. 
The unit is being supplied by ERTMS Solutions under a contract 
announced on 14 June. 

Forming a key element in the upgrading of the north-south 
cross-London route, the Thameslink ETCS Level 2 overlay is 
intended to support automatic train operation through the 
central core, allowing a peak service of 24 trains/h in each 
direction. 

With limited track access available to install, test and 
commission the ERTMS equipment, Network Rail has established 
a dedicated Thameslink Systems Integration Laboratory in 
Southwark and is also making use of the ERTMS National 

Integration Facility on the Hertford Loop Line. Addition of 
the ERTMSCamCorder to the test train is intended to support 
the final testing campaign on the operational railway which is 
scheduled to start later this year. 

Developed by Brussels-based ERTMS Solutions, the 
ERTMSCamCorder provides a fully synchronised recording of 
all trackside and onboard data received by the test train during 
the commissioning runs, the information displayed on the Driver 
Machine Interface (DMI), and any data held recorded by the 
Juridical Recording Unit (JRU) on-train monitoring system. This 
can be replayed and analysed to assess the performance of 
the lineside equipment and the response of the train’s onboard 
systems. The ERTMSCamCorder can also produce a full report of 
the tests for use in the system certification process. The supplier 
estimates that this can reduce the recording time by as much as 
90% and permit 30% more tests to be conducted in a given time 
period. 

Resignalling to cut Extremadura journey times

[RGI] SPAIN: A €47.6 million (£40mn, $53mn) contract to resignal 
the 229.6 km Humanes – Monfragüe section of the 1,668 mm 
gauge route between Madrid, Cáceres and the Portuguese 
border at Valencia de Alcántara has been awarded by ADIF to 
a joint venture of Siemens Rail Automation (55%) and Thales 
España (45%). 

Work to replace telephone block on the single-track route 
between Humanes and Monfragüe will include the installation 
of electronic interlockings and new fixed telecommunications 
systems as well as Centralised Traffic Control. The contract also 
includes maintenance. 

According to the Ministry of Development, by improving 
capacity and reliability this resignalling project will contribute 
“substantially” to a reduction in journey times between Madrid 
and the Extremadura region of western Spain. This will be made 
possible by high speed infrastructure currently under construction 
between Badajoz and Plasencia near Monfragüe, expected to be 
the first section of the high speed line between the Portuguese 
border and Madrid to enter service.
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ERTMS business case confirmed

[RGI] EUROPE: A clear business case for the installation of 
ETCS throughout the nine European core network corridors was 
confirmed on 22 June, during a briefing at the TEN-T conference 
in Rotterdam hosted by the Netherlands Presidency of the EU. 

A study by EY and INECO looked at the costs and benefits for 
different stakeholders, including infrastructure managers and 
train operators, as well as other parties, in order to draw up the 
business cases. These relate to the corridors as a whole, and not 
to any potential financial transfers between individual players.  

The consultants used a scenario-based approach which was 
trialled with the Rhine – Alpine and North Sea – Mediterranean 
corridors. Looking at a 35-year timescale to 2050, the analysis 
was able to calculate an internal rate of return and Net Present 
Value (NPV) discounted at 8%. Using conservative, ambitious 
and ‘fully interoperable Level 2’ scenarios, the study found that 
both pilot routes would break even in the early 2030s under all 
scenarios,”if there is co-ordination between stakeholders for the 
deployment”. 

During the event, European ERTMS Co-ordinator Karel Vinck 
and European Union Agency for Railways Executive Director 
Josef Doppelbauer unveiled the new Baseline 3 Release 2 
specifications for ETCS which were adopted in the revised 
TSI CCS (Technical Specification for Interoperability, Control 
Command and Signalling), published last week in the Official 
Journal of the European Union. Doppelbauer told the recently-
established ERTMS Stakeholder Platform that this version 
would serve as a stable regulatory base to permit large-scale 
deployment. Meanwhile, the Agency is starting negotiations on a 
new memorandum of understanding which will shape the future 
technical development of the ERTMS specifications; the aim is to 
sign this at InnoTrans in September.  

Vinck told the stakeholders that his revised ERTMS Deployment 
Plan had largely been completed and would be sent to 
stakeholders for consultation over the next few months. Subject 
to final ratification, this is to be formally adopted before the end 
of this year, setting long-term targets for 2030 and short-term 
goals to be achieved by 2022. “The stability of the specifications 
is a key factor for the success of ERTMS. Now we need to turn 
our attention to effectively co-ordinating implementation of 
ERTMS across the European continent”, he said.  

New fleet and CBTC on Buenos Aires Line H

[RGI] ARGENTINA: Line H of the Buenos Aires metro reopened 
to traffic on 4 July, having been closed for a week as final testing 
and training was undertaken with the new fleet of Alstom 
trainsets. 

According to metro authority SBASE, Line H is the first on the 
Buenos Aires network to have a completely new, air-conditioned 
fleet, an initial batch of 36 cars having been commissioned to 
work the 7.3 km route between Las Heras and Hospitales. A 
total of 120 cars have been ordered for Line H, with regenerative 
braking, in-car CCTV and air suspension that adjusts for car loads. 

The reopening of Line H also represents another “huge 
milestone”, according to SBASE, as it is the first route in Buenos 
Aires in to be resignalled with CBTC, supplied by Siemens.

Long Island Rail Road resignalling contract 
awarded

[RGI] USA: Ansaldo STS has won a $42 million (£32mn, 
€38mn) contract to resignal 29 km of New York Metropolitan 
Transportation Authority’s Long Island Rail Road between 
Ronkonkoma and Farmingdale. This includes 9 route-km of 
existing double track and 20 route-km which is being doubled, 
with seven stations as well as level crossings and sidings. 

The scope of the contract announced on 5 July includes the 
supply of MicroLok II Multi-Purpose wayside controllers for both 
safety-critical and non-vital functions, along with power frequency 
track circuits, ethernet communications systems and digital signal 
transmitters/receivers. The MicroLok II systems will be deployed 
in redundant hot standby configuration.

Concerns raised over Santiago de Compostela 
crash investigation

[RGI] SPAIN: Questions have been raised by the European 
Commission about the conduct and findings of the Spanish 
investigation into the high speed derailment at Santiago de 
Compostela on 24 July 2013, which killed 81 people and injured 
another 150. 

Last October, the Commission asked the European Union Agency 
for Railways to review the work of Spanish accident investigation 
body CIAF, and in particular its final report. Confirming on 8 July 
that her department had received ERA’s ‘advice’ document the 
previous day, Transport Commissioner Violeta Bulc insisted that 
“transparency is the key”, and said the Spanish authorities “have 
taken steps in the right direction”. 

ERA concluded that the accident had “not yet been 
independently investigated as required by the Railway Safety 
Directive”. Taking into account “the very serious nature of this 
accident’, the agency considers that a new investigation should 
be opened ‘that meets the requirements of independence and 
addresses as a minimum the weaknesses identified”. 

Tibet signalling upgrade contract

[RGI] CHINA: Qinghai–Tibet Railway Co has awarded Alstom 
and Casco a €15 million (£13mn, $16mn) contract to upgrade 
signalling systems and increase capacity on the 1,145 km 
Golmud – Lhasa route by the end of August 2018. 

Alstom said the Incremental Train Control System contract 
announced on 19 July was its first since it took over GE’s 
signalling business and the ITCS product line in November 2015. 
GE had supplied the signalling for the Golmud – Lhasa line 
which opened in 2006. The Casco joint venture of Alstom and 
China Railway Signal & Communication Corp is to provide new 
centralised train control and signal monitoring systems. 

“This contract is a breakthrough for Alstom after the successful 
integration of GE Signalling”, said Ling Fang, Alstom’s Managing 
Director of China & East Asia. “With an enhanced signalling 
portfolio addressing urban, regional and mainline, and through 
our strategic local partner Casco, we are China’s preferred 
partner to support its railway projects”. 

The Golmud – Lhasa route currently has 45 stations, although 
13 more are expected to open this year; 18 stations are to be 
modernised or relocated by the end of 2017.
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PROFESSIONAL LIVES

 
News from the IRSE

Francis How

China Section
The formation of a new Section of the IRSE, in China, was 
approved by the IRSE’s Council in July.  This is the result of 
much work by IRSE members and colleagues in Beijing and 
elsewhere, and marks a further step in the internationalisation 
of the Institution.  Congratulations to all those involved.

There will be a formal ceremony in Beijing to mark the 
inauguration of the China Section on Tuesday 11 October, as 
part of the IRSE Convention, and further information about 
the China Section will be published in IRSE NEWS in due 
course.

The IRSE now has 19 Sections around the world, three of 
them having been started this year – France, Thailand (see 
separate article in this edition for news about their inaugural 
event) and now China.

IRSE Council
The IRSE Council last met on 15 June (and the next meeting 
is on 29 September).  At the June meeting the new members 
of Council were welcomed (Helen Kellaway, Steve Boshier, 
Yuji Hirao and Andy Knight). Council:

• Approved the establishment of the new IRSE-Signet 
Award (see elsewhere in this edition of IRSE NEWS for 
details);

• Approved a revised Remit for the International Technical 
Committee and the appointment of Frans Heijnen as 
the new Chairman of the Committee;

• Approved changes to the format and distribution of 
the Annual Proceedings.  In future the Proceedings will 
be available online only, with master hard copies being 
kept in the IRSE offices and the library of the Institution 
of Engineering and Technology (IET).  

New Knowledge base
We are piloting a new ‘Knowledge Base’ for IRSE members.  
This is a database containing abstracts of technical papers 
produced by the IRSE, with links to the actual papers.  At 
present it contains papers published in IRSE NEWS in 2014, 
2015 and 2016, and the majority of papers presented at 
ASPECT 2015.  The intention is to expand the collection to 
include earlier papers, papers published at other IRSE events 
and by Local Sections.  We also want to include important 
non-IRSE papers that are available on the web.

The database is fully searchable, and papers are categorised 
into themes (‘interlockings’, ‘safety and security’ etc.) so that 
papers on a common theme can be readily found.  

The Knowledge Base is accessible via the IRSE website.  To 
do so, log-in on the IRSE website, select the Knowledge tab, 
navigate to the Knowledge base page, and click on the link 
on that page.  You do not need an additional password to get 
into the system.  Note that you cannot access the Knowledge 
Base page unless you log-in on the IRSE website first.

The Knowledge Base has been tested with current versions 
of the following browsers: Internet Explorer; Microsoft Edge; 
Firefox; Chrome; Opera; Safari.

We are keen to receive your feedback on this pilot system, to 
understand how useful it will be for you, how easy you find it to 
use, and any problems you encounter, plus your suggestions for 
improvements.  Feedback should be sent to Francis How.

International Technical Committee
Frans Heijnen has been appointed as chairman of the IRSE’s 
International Technical Committee, replacing Christian Sevestre 
who is retiring.  At its June meeting Council expressed its thanks 
to Christian for his work as chairman over several years.  An ITC 
dinner was held in Paris on 6 July in Christian’s honour, followed 
by a meeting of the Committee the next day, kindly hosted by 
SNCF.

For more information about the ITC and its work, visit the IRSE 
website at http://bit.ly/2arlN33.

IRSE monthly e‑bulletin
A monthly e-bulletin is sent to IRSE members containing the 
latest information about IRSE events, activities, news and 
changes.  If you are not receiving this, it could be for any of three 
reasons:

• You are overdue for paying your annual IRSE membership 
fee;

• The email address we have for you is out of date and you 
are not using it. You can amend your details by logging in 
on the IRSE website;

• You have at some stage in the past opted out of receiving 
the e-bulletin.  If you think this is the case and you want to 
receive the e-bulletin in future, then email your request to 
hq@irse.org.

Are you a CEng or IEng?
If you are, you may be able to help us!  Many of our members 
are applying for Engineering Council registration via the IRSE 
(CEng, IEng, EngTech).  This is really good news, but we need 
to widen our pool of assessors/interviewers to deal with the 
growing number of applications.  This is a very practical way that 
you could help with the professional development of others. 

The Registration interviews for which we need more 
interviewers are conducted in the IRSE offices in London, so 
ideally you should live within a reasonable travelling distance.   
All assessors/interviewers will be given training and we are 
planning to schedule a training session in September (additional 
sessions may be provided if needed).  

Registration with the Engineering Council substantially 
enhances an individual’s professional status and if you feel you 
could spare some time to volunteer for this important process, 
please contact the Membership & Registration Manager, 
Christine White (christine.white@irse.org).

IRSE MATTERS
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IRSE members’ Luncheon 2016

The Annual Members’ Lunch took place on 15 June in London, 
and was attended by almost 100 IRSE members and staff.  
Charles Page introduced and spoke at the event, referring to the 
plans for his Presidential Year, which will include visits to many 
Local Sections, a series of Technical Papers to be delivered at 
various locations, and the continuing work on delivering the 
IRSE Strategy 2015-2020.  He also presented Francis How with 
his certificate for being elected as an Honorary Fellow of the 
Institution.

Francis How also spoke briefly, noting the achievements and 
growth of the IRSE over the past 12 months, with new Local 
Sections in France and Thailand being established (and, as 
you can read elsewhere in this edition of IRSE NEWS, now 
China). Membership continues to rise, now at over 5,500.  He 
also commended Tom Corker, our Thorrowgood Scholar (who 
attended the Lunch) for his achievement of a Distinction, two 
Credits and a Pass in the Exam in 2015.  For his Study Tour, Tom 
is planning to visit Japan in the autumn to learn about Japanese 
signalling and operations.  In closing Francis thanked the staff of 
the IRSE for their work over the past 12 months, and the many 
volunteers around the world who do so much to make the IRSE 
the success that it is.

Photos Colin Porter.
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Network Rail apprenticeship awards

On 3 June Network Rail held its annual awards ceremony 
for its engineering apprentices at HMS Sultan, Gosport, UK.  
HMS Sultan is the primary training establishment for the Royal 
Navy, and for several years Network Rail has used it as the 
training centre for their apprentices.  Next year the training 
programme will move to Westwood, Network Rail’s training 
centre near Coventry.

The IRSE makes two awards at the apprentices ceremony, 
one for the Signalling Apprentice of the Year and one for the 
Telecommunications Apprentice of the Year.   

This year Francis How made the presentations to Luke Hill 
and Liam Pindard respectively for these two awards, marking 
outstanding achievement in their training.  All this year’s cohort 
of apprentices (over one hundred) and many proud parents and 
family members attended the event.  In his closing remarks, 
Sir Peter Hendy (Chairman of Network Rail) paid tribute to the 
apprentices for their achievements, and encouraged them to 
make the most of their future careers. 

Our congratulations to Luke and Liam for winning the IRSE 
Awards.

Liam Pindard, NR IRSE Telecommunications Apprentice of the Year 
receiving his award from Francis How.

IRSE‑Signet award

To mark the 20th anniversary of the establishment of Signet 
Solutions Ltd (which provides signalling and telecommunications 
training services for the rail industry), the company and the IRSE 
have jointly established a new Exam Award.

The new IRSE-Signet Award is to be presented annually to the 
candidate in the IRSE Exam who attains the highest marks in any 
single module.  The Award takes the form of the Signet emblem 
mounted on an engraved plinth, together with funding to enable 
the winner to attend the Annual Convention in the year following 
their Exam success.

In the 2015 the candidate with the highest marks in a single 
module was Rob Taylor-Rose, who works for Network Rail.  He 
achieved outstanding results in Module 1 when he took the 
Exam in 2015.  Rob and his wife Lauren were guests at Signet’s 
20th Anniversary celebrations on 19 July in Derby (UK), at which 
Andy Knight, Managing Director of Signet Solutions, presented 
Rob with the Award.  Our congratulations to Rob on being the 
first ever IRSE-Signet Award winner, and we look forward to 
seeing him at the Beijing Convention in October.

The governing Council of the IRSE wishes to congratulate 
Signet Solutions on its 20th anniversary, and to express our 
gratitude for both the instigation of the Award and the company’s 
support over many years for the IRSE’s work. 

Rob Taylor-Rose (centre) receiving the inaugural IRSE-Signet Award from 
Andy Knight as Francis How looks on.   Photo Signet.

Luke Hill, NR IRSE Signalling Apprentice of the Year.
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Below left, IRSE TS Chairman, Dr Siwakosit presenting a token of 
appreciation to Charles Page.
Below right, audience participation during presentations.
Bottom, a group photo of all that attended.
Photos Preecha Wachiraparadorn.

THAILAND SECTION

27 July 2016 was day of great significance for IRSE members 
in Thailand, when the newly formed IRSE Thailand Section 
celebrated its inauguration as part of the global IRSE community. 
The ceremony was held at Kasetsart University, Faculty of 
Engineering, and was sponsored by Bombardier and KURAIL 
(Kasetsart University Rail Engineering Centre).

The event was a collaboration between the IRSE Thailand 
Section Committee (chaired by Dr Wichai Siwakosit) and KURAIL. 
An info-graphic was distributed prior to the event, depicting 
signalling in Thailand, which raised awareness about the meeting.

The event attracted over 70 representatives and distinguished 
guests from the Thai rail industry, including the State Railway 
of Thailand, Bangkok Mass Transit System, Bombardier, 
Siemens, Marubeni and Toshiba Joint Venture, plus many more. 
The event was presided over by IRSE committee member 
Walaiporn Leelawannee (Bombardier).

The event was opened by the Hon Dr Jitsanti Thanasophon, 
a former governor of the State Railway of Thailand. 
Dr Thanasophon spoke on the importance of such organisations 
as the IRSE and the role they play in the development of young 
engineers.

Dr Wichai Siwakosit, chairman of the IRSE Thailand Section, 
introduced each of the IRSE committee members and informed 
guests about the objectives, goals, and future activities of the 
Section. He concluded by giving an overview of the social media 
tools the Section is using, and how interested parties could get 
involved. 

Charles Page, President of IRSE, presented a global perspective 
on the activities of the IRSE, statistical information on current 
Sections, membership, the Licensing Scheme, and how the IRSE 
is moving forward. Mr Page encouraged local engineers to share 
the knowledge they have, by active participation in the IRSE 
Section, including the presentation of papers.  He reminded the 
audience that the theme of the IRSE during his Presidential year 
is “Inform, Discuss and Develop”.

A presentation was made by Nakorn Chantasorn, advisor to 
the NSTDA (National Science and Technology Development 
Agency), focused on the development of the rail industry in 
Thailand. Mr Chantasorn encouraged the audience to understand 
the vision of “switch to rail” which is of particular importance to 
Thailand due to the heavy road traffic congestion,

Paul Harland, vice chairman of the IRSE Thailand Section, gave 
a presentation titled “ERTMS in Thailand”, emphasizing cross 
border interoperability and the benefits the ERTMS will bring to 
the region. 

Our special thanks go to Kasetsart University for hosting the 
event, Bombardier for arranging the catering, transport and 
photography and to all the guests who took the time to attend 
and participate.

Inauguration ceremony of the IRSE Thailand Section
Arnut Srisakuldee
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SWISS SECTION

ERTmS in Denmark and the UK – and  
relay risks in Europe

George Raymond

IRSE SWISS SECTION

Thirty members and guests of the IRSE Swiss Section 
gathered in Olten on 3 June 2016 for presentations on ERTMS 
implementation in Denmark and the UK and on risk management 
for relays in Europe.

ERTMS in Great Britain: benefits and complexity
João Gaspar of Network Rail 
is originally from Portugal and 
earned a master’s degree at the 
University of Birmingham with 
Professor Felix Schmid, who is 
originally from Switzerland. 

Mr Gaspar is now a subject matter 
expert for traction and rolling stock 
supporting the ERTMS phase II 
programme of Digital Railway, a 
railway-sector partnership in Great 
Britain (i.e. the UK without Northern 
Ireland).

Ridership growth on 
constrained infrastructure
Mr Gaspar said that GB train ridership has doubled in the last 

20 years.  London’s growing population of 8.7 million is not far 
from Portugal’s 10.3 million.  Other GB cities are also growing.  
The current annual GB train ridership of 1.7 billion in 2014-15 is 
expected to grow by an extra billion by 2030.

Unlike many continental railways, GB infrastructure doesn’t 
allow double-decker trains and due to historic layouts in some 
routes, re-routing trains is not always possible if a disturbance 
occurs elsewhere in the network. The signalling system constrains 
speeds and capacity, and is the main source of delays.

ERTmS can help keep ahead of demand
For Network Rail and its GB partners within Digital Railway, 
ERTMS includes ETCS and GSM-R, but also operational rules and 
traffic management.

One response to growing demand is longer trains and 
platforms, and more tracks and flyovers. However, these 
measures will merely keep up with demand. ERTMS will bring the 
digital enhancements that will enable the railway to get ahead of 
demand.

Digital integration – of which ERTMS is a major element – is 
expected to eliminate three of the current 34 months of annual 
infrastructure delay minutes, avoid the roughly 300 signals 
passed at danger annually, increase revenue, and lower 
operational costs.  

GB has gained ERTMS experience through a pilot 
implementation on the Cambrian Line on the west coast of Wales 
and in tests on the London-Hertford line. Mr Gaspar noted that 
drivers new to ERTMS tend to drive too far inside the speed 
curve.

Swiss Section event organiser Rolf Gutzwiller. 
Photo Rolf Seiffert.

João Gaspar presented 
ERTMS deployment in  
Great Britain. 
Photo Rolf Seiffert.

In Europe, only the Swiss rail network sees more intense use than GB’s. 
The battle to manage risk on Network Rail’s complex patchwork of 
assets is constant. Lewisham, south-east London, 24 February 2015.  
Photo Nick Slocombe.

ERTMS implementation plans in GB include driver advisory and traffic 
management systems, ATO and ETCS. Their implementation within 
the next ten years will provide room for growth. These innovations will 
reduce disruption and meet rising demand faster, and at lower cost, 
than relying entirely on concrete-and-steel improvements such as longer 
trains and platforms plus more tracks and flyovers.  
João Gaspar presentation.
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The benefits of ERTMS on main line railways are foreshadowed, 
for example, by London Underground’s Victoria Line, where 
digital signalling increased reliability by 50%, capacity by 30% 
and enabled moving 12,500 more passengers per hour.

However, ERTMS implementers face complex challenges in 
GB. Denmark, with 5.6 million people and a comparatively 
homogenous rail network, is rolling out ERTMS Level 2 
throughout the country by 2021, as described below. Mr Gaspar 
contrasted this to GB with its 63 million people, 26 private train 
passenger operators, four main freight operators and much 
greater variety of trains.

Fitting Network Rail’s own trains first
Now that ERTMS has been fitted on some lines, vehicles that 
must be able to run anywhere in GB – such as rescue locomotives 
and all of Network Rail’s maintenance and measurement trains – 
must also be fitted.

One problem is finding space in the vehicle and especially in 
the cab for the ETCS equipment.  

 In contrast, the new Siemens class 700 trainsets come fitted 

with ETCS, which was designed into the vehicle and the driver’s 
desk.

Complexity and ambiguity
In addition to its five levels (National Train Control, Level 0, 
Level 1, Level 2 and Level 3), Mr Gaspar said, ERTMS has 17 
different modes. In all cases, either the driver or the system has 
to tell the train to change level or mode.

Mr Gaspar described some difficulties with the Control 
Command and Signalling (CCS) part of the European Technical 
Specification for Interoperability (TSI), which specifies ERTMS: 

• The CCS TSI is written in ‘Euro-English’, which differs from 
GB English. For example, section 3.15.3 the ERTMS Systems 
Requirements Specification refers to splitting/joining, whereas 
GB calls such train movements uncoupling/coupling;

• Some sections of the specifications simply say that particular 
issues are ‘to be harmonised’. Such open points make 
balancing safety, performance and costs difficult;

• The lack of formal language for the requirements leads to 
differing interpretations;

• The CCS TSI doesn’t say how ETCS interacts with other train 
systems. For example, the TSI doesn’t explain the reasons for 
the brake system values it prescribes.

Another challenge is managing a large stakeholder population 
with varying knowledge of the system. A railway’s ERTMS 
project managers must either have comprehensive knowledge 
themselves or be dependent on suppliers.

/ 
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The Digital ERA: ERTMS 
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Will ERTMS screens fit into the already cramped cabs of many  
on-track machines? João Gaspar presentation.

 Network Rail is supporting GB’s Digital Railway programme in 
delivering their requirements for ERTMS. On the basis of:

• national requirements and principles, 
• experience from the Cambrian Line implementation and 
• output requirements, which include the reference design 

documents that describe a day in the life of a train,
Digital Railway is providing sub-system requirements for 
trackside, on-board, telecommunications and operations. 

Compatibility with the Continent – and at home
Although no timescales to fit the Channel Tunnel with ERTMS 
exist, Mr Gaspar said that ERTMS-fitted trains from the continent 
should be able to operate in GB.  The European Railway Agency 
has said that they are satisfied that the operational version 
of the sub-system requirements is in the spirit of CCS TSI. 
These requirements are essential to guarantee compatibility of 
infrastructure and vehicle elements from all suppliers.

In Denmark: ERTMS and new traffic management
Felix Laube, a consultant with Swiss-based Emch+Berger, said 
that Banedanmark has made its system-wide implementation 
of ERTMS Level 2 part of a larger effort to implement a traffic 
management system (TMS).  The target date for completion is 
2021.

Felix Laube of Emch+Berger presented Denmark’s new traffic 
management. Photo Rolf Seiffert.

All of the roughly 2500 mainline route-km in Denmark will be 
fitted.  The Little Belt Bridge connects the East and West halves 
of the project.  Banedanmark opted for such a large programme 
in order to attract more competition among suppliers than a 
small country’s projects typically can.

Thales is performing the ERTMS infrastructure work in the 
West and Alstom in the East.  Alstom is also supplying on-board 
systems, Mr Laube said, “but it’s not the same Alstom”.

The nationwide changeover justifies replacing interlockings that 
are as little as five years old and fitting vehicles due to retire in 
five years.  As part of the massive scheme, Banedanmark is also 
implementing a whole new traffic management system (TMS).

The focus of the new TMS is customer and services, not trains; 
integrated planning and execution; and precise definition and 
monitoring of tasks.  

Focus on service intention, not the timetable
Travellers care about travel, not trains.  The railway therefore 
needs to go from running trains to providing services.  The 
focus of Denmark’s new TMS is therefore the notion of ‘service 
intention’, which is a description of customer needs. This is not 
the timetable.  Service intentions describe the elementary parts 
of what customers want.  The timetable is only a means to meet 
service intentions.
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Integrating planning and dispatching
Today, planning and operations are two islands linked only by the 
timetable.  Today’s timetables don’t explicitly describe customer 
needs, don’t include service intentions and don’t provide 
support in case of disruptions.  Planners say that planning is too 
expensive to foresee every detail, and operating people often 
say that the plan is wrong.
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Traffic management system (TMS) for both planning and operations. 
Felix Laube presentation.

Banedanmark’s new TMS will allow integrated planning that 
merges planning and dispatching on the basis of the same 
methods and data.  Today’s timetable planners will become 
service designers.  Users will interact with:

• A traffic planning system (TPS) from Hacon that focuses on 
planning and can think in options;

• An Iconis traffic management system (TMS) from Alstom that 
focuses on operations management and thus only contains 
the current status of trains, infrastructure and resources.

Both TPS and TMS interface directly with an integrated database 
and jointly offer the following functions: a scheduler, task 
management, a condition registry, a booking process, a topology 
process, availability and activity times (A&AT), process tuning and 
a role concept.
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Integrated planning, operation and history phases. 
Felix Laube presentation.

The TMS develops new production plans to address disruption.  
“Our dispatcher does the same thing as the planner, just in real 
time”, said Mr Laube.  

Service intention is based on a booking process.  It can include 
service processes for the next use of a resource, such as a person 
or vehicle.  The condition registry can show, for example, that a 
set of points won’t turn for the next 5 minutes.

Under the new TMS, Danish dispatchers will no longer give 
trains priorities, but instead manage service intentions.  Service 
intentions can’t be late – only fulfilled or not.  There are no 

Two IC3 trains pass Rødover, about 7 km west of Copenhagen Central 
station on 10 December 2010. The markers announce a main  
signal in 400m. Photo Finn Møller.

conflicts, just a modified plan.  The TMS can deal with all degrees 
of disruption.  The thinking is upgradable to include other 
modes.

Precise definition and monitoring of tasks
In the new TMS, a precise central timetable goes beyond 
departure times to specify in detail how to operate – including, 
for example, seven steps for the departure of a train.  Mr Laube 
calls this “Japanising the timetable”.

The target tolerance for train operation tasks is 15 seconds.  
This is more precise than timetable delay.  Data is visible to 
everyone affected and allows open dialogue about individual 
performance.

Role concept
The new TMS requires no hierarchy.  The main job of a shift 
leader is to ensure that no one has too much work.  

Roles may be fulfilled by people or systems.  One new role is 
resource condition registrar.  The following are examples of roles 
not to be mixed because of conflicts of interest:

• The signal operator provides safety: a track at the right time;
• The dispatcher fulfils service intentions.

Integration of topology
Topology – not to be confused with topography – is what the 
railway can do in terms of its layout, including forecast changes in 
interlocking logic and topology over the next ten years.

Today, topology products, even from one supplier, tend to be 
poorly integrated.  In replacing all Danish interlocking systems, 
ERTMS provides a chance to integrate the topology process.

Ask users first
TMS designers first met with lower-level users so these users 
could say what would really make things better.  The TMS 
designers obtained the buy-in of the lower-level employees and 
then got them to convince the higher-ups.

In Europe: Risk mitigation when using relays for 
signalling
Jens Schulz of Swiss Federal Railways (SBB) presented the work 
of the UIC Signalling Expert Group (SEG) on risk mitigation 
when using relays for signalling. UIC is the International Union of 
Railways, an international association of railway operators.  

European railways plan to continue using relays in interlockings 
until 2030 and in some cases possibly to 2050.  The UIC project 
identified relay and wiring failure modes, associated risks, and 
principles and measures for risk mitigation.  It also found that 
relay failure rates have dropped over the last 40 years.
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Jens Schulz on retaining European know-how on risk mitigation  
for relays. Photo Rolf Seiffert.

Supplier neutrality
For neutrality vis-à-vis suppliers, the project was open only to UIC 
member railways.  The main infrastructure operators of Austria, 
Finland, France, Germany and Switzerland participated, while 
those of Japan (JR East), the Netherlands, Russia and Sweden 
were observers.  

The project determined failure probabilities for relays, contacts 
and wires, including the effects of design, power supply, 
environment and maintenance.  For example, it documented and 
compared contact systems and risk mitigation measures such as a 
double contact for the same circuit.  

Project members examined historical literature and archives, 
including 1950-era studies found in people’s cellars.  

Safety and availability
The project examined risks for both safety and availability.  One 
mitigation measure doesn’t eliminate all risks, but each reduces 
some risks.  The goal is not to avoid danger, Mr Schulz said, 

Training on relay use in the United States.
Photo Big J Railway Signal Enterprises.

but avoid potential danger.  Given that a mitigation measure 
popular in one country may be forbidden in others, the catalogue 
contains a variety of measures.

The objective of the UIC project, which will conclude four years 
of work in 2016, is to avoid know-how loss, conserve knowledge 
on relay use and disseminate it widely for the next generation.

Zurich airport and a significant vote
Swiss Section Chairman Daniel Pixley reminded us of upcoming 
2016 events, including a visit to the cable-powered Zurich airport 
people mover on 11 November.  He also said that former and 
founding IRSE Swiss Section Chairman Markus Montigel has been 
elected Junior Vice President of the IRSE.

TENCONI steel construction department has a reputation of excellence also for the 
manufacture of special steel hollow sleepers, low friction slide chairs, insulated base 
plates and many other railway products.

TENCONI SA
Mechanical workshop
CH-6780 Airolo

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

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

TEN 01/10 Annuncio 190x130 mm.qxd:01/10 Tenconi Annuncio 190x130 mm  8.6.2010  15:20  Pagina 1
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YOUNGER MEMBERS SECTION
IRSE Exam study day

michael bastow, Ym Events Secretary

On Saturday 23 April 2016 a selection of budding signalling 
scholars took part in the IRSE Exam Module 1 and 7 Study Day. 
The event was organised by the Younger Members’ (YM) section 
and was generously supported and hosted by Atkins at their 
offices in Birmingham (UK). The focus of the day was ‘Safety 
of Railway Signalling and Communications’ (Module 1) and 
‘Systems, Management & Engineering’ (Module 7).

To begin participants were welcomed to the event and facilities 
by Helen Kellaway (IRSE YM Council Representative) and 
Dhanya Srivathsan, who played a lead role in the organisation 
of the event. David Nicholson introduced the recently revised 
study guides that have been rewritten for 2016 that are now 
available to members on the IRSE website. Peter Woodbridge 
then imparted some valuable techniques for approaching written 
questions and Judith Ward shared some useful insights on how to 
prepare for the exam within the bounds of everyday life. 

For the remainder of the day delegates were able to choose 
between two sessions, each focusing on one of the two modules. 
During these sessions past exam questions were reviewed and 
discussed, where delegates were encouraged to share their 
thoughts and experience supported by the expertise of either 
David or Peter.  

The day was formally closed with a final Q&A session before a 
number of delegates retired to a local establishment to reflect on 
the day’s learning. 

Our thanks go to Atkins who kindly sponsored the event by 
providing the venue and lunch. Thank you also to Dhanya for 
organising the day. Special thanks also to David and Peter 
who, once again, gave their time to share their knowledge and 
experience with the younger members.

Delegates after a long day of thought and discussion.

IRSE Exam facts
Whilst many of you may have taken the IRSE Exam, others may 
know less about our unique qualification in railway signalling 
and control. For those of you who would like to learn more, 
here are some facts you may find interesting and helpful.
What is the IRSE Exam?

The IRSE professional examination provides one of the 
main routes to corporate membership of the institution. It is 
designed to test candidates’ knowledge of railway signal and 
telecommunications principles and practices.

When is it held?

Generally the first Saturday of October every year.

Where is it held?

At centres around the World.

Why should I take the Exam?

Passing the examination proves that you can exercise 
professional judgement, have an ability to reason, and have 
both domain-specific knowledge as well as a good knowledge 
of allied engineering principles and activities, combined with 
a broad understanding of railway systems. For many, this is a 
major step on the path to corporate membership of the IRSE.

What form does the Exam take?

The exam is entirely modular in nature, and you can take as 
many or as few modules each year as you choose. There are 
seven modules in total, and to pass you will need to achieve 
a pass in one mandatory module, and three others. The 
modules are: Safety of railway signalling and communications 
(Compulsory); Signalling the layout; Signalling principles; 

Communications principles; Signalling and control 
equipment applications engineering; Communications 
equipment applications engineering; Systems, management 
and engineering.

How do I study and get support?

We offer comprehensive exam support materials via the 
members’ area of the website, and study groups like the 
one in the article above, or like the Hong Kong group shown 
below, are held in a number of centres around the World.

Where can I find out more?

To find out more about what’s involved in taking the exam, 
the process for applying, and how to find a sponsor to 
support your application to take a module you can either: 
Visit the IRSE website, http://bit.ly/2aTukKF, or get in touch 
with your IRSE local section.

Remember ... there are prizes for high exam performance 
each year, offering the best-performing candidates support 
for career-changing study opportunities.
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Plus optional:

introductory day 27 November

technical visits 30 November

Save the date for ASPECT 2017!
The IRSE’s international technical conference 
returns on 28-29 November 2017. For the first time, 
ASPECT will be held outside the UK, in the dazzling 
city state of Singapore, a world-leading centre of 
urban transport technology, and at the heart of one 
of the world’s most dynamic regions, Asia.

Conference themes are
• Metro technologies
• Professional development
• Condition monitoring
• High speed rail

Plus a wide range of topics from  
international presenters covering railway:
Automation
Signalling
Performance
Equipment
Control
Telecommunications

Contact us by email at 
aspect@irse.org or visit 
www.irse.org/aspect

Delegates – look out for more information in IRSE 
NEWS and on our website in the next couple of 
months.

Speakers – would you like to present on a topic 
relevant to the conference themes? Look out for a 
‘call for papers’ coming soon.

Younger members – Hewlett Fisher bursaries 
will be available for you to apply for. Successful 
applicants will receive support for travel to this 
career-enhancing event.

Exhibitors and sponsors – is your organisation 
interested in exhibiting at ASPECT 2017 or 
supporting part of the event? If so, please get in 
touch.

Photo chensiyuan, Wikimedia commons.
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Younger members’ International Technical Visit to Lisbon, 
14–17 April 2016

Jonathan mumford and Vivich Silapasoonthorn

The IRSE Younger Members section was delighted 
to take the opportunity to visit Lisbon Metro 
(Transportes de Lisboa).  This visit provided a brief 
glimpse into its operation and control.  Opened in 
1959, it was the first subway system in Portugal.  As 
of 2012, the four Lisbon metro lines totalled 44 km 
(26.8 miles) of track and serve 55 stations.

Thursday 14 April
The technical visit began with a meet and greet 
at the George Pub, near to the hostel where the 
majority of delegates were staying.  This was an 
excellent opportunity for introductions and to 
review the itinerary for the coming days of the visit.  
This was scheduled in the evening to allow for the 
delegates travelling from different airports and 
arriving at different times.  

Friday 15 April
The morning began with a metro (blue line) trip to 
depot PMO3 near Carnide station.  The delegates 
were welcomed to the facility by Luís Arega Lopes 
(Chefe de Departamento) and Patricia Matias 
(International Relations Expert).

The weather was not so kind, but Transportes de Lisboa did 
kindly rearrange the schedule so that the group could be inside 
the (sheltered) heavy maintenance depot and the control tower 
containing the depot’s Solid State Interlocking (SSI) and track 
monitoring system.

The depot contains a mock workstation (Siemens Trackguard 
Westrace Simulator) where interlocking can be tested.  The 
monitoring system is continuously recording Westrace variables, 
giving alarms when necessary and scanning for any temperature 
abnormality in all Signalling Equipment Rooms (SERs) within the 
network.  The system is monitored for any change that could lead 
to a potential failure, so that it can be rectified before impact to 
the network.

The delegates were also shown the maintenance call-out van, 
containing common spares such as signal lamps and track circuit 
equipment for the entire network.  There was a demonstration of 
the on-track Siemens (formerly Dimetronic) switch motor which 
stops stray cars from rolling away.  

In the control tower, there was a manual points panel (released 
by the red retained function of the controlling Trackside 
Functional Module, TFM).  This allows the operator to remove 
a key that can then be taken to any point machine (for that SSI) 
to manually move the points in the event of a TFM failure.  The 
non-vital Siemens (formerly Safetran) track circuits are used to 
monitor how many cars/trains are in the various depot tracks.  
Each track circuit is the length of a car, so from the control centre 
screen, the operator can infer how long each train is.  However, 
as demonstrated by the rain that day, the track circuits are not as 
reliable as those used for passenger service (these track circuits 
are not an input to the depot’s SSI).

Just before the rain started, the delegates arrived back at the 
depot’s offices for lunch where they were joined by Tiago Farias 
(CEO) and the senior management team of  Luis Barroso 
(Member of the Board), Mariza Motta (Director of Knowledge 
Management), Jorge Ferreira (Director of Metro Maintenance), 
and Francisco Aires (Director of Institutional Relations).  The 
company’s signalling experts were also in attendance: 
Carlos Gomes, Catalim Brum, Pedro Silva Oliveira, Joao Coelho, 
Luis Arega Lopes (Chief of Department) and Patricia Matias 
(International Relations Expert).
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Lunchtime was spent sharing experiences with the senior 
management team.  A brief thank you speech was given to 
Transportes de Lisbao for their support of this technical visit and 
Tiago Farias was presented with a plaque from the IRSE and 
book on the history of the London Underground.

The afternoon was spent visiting the Operational Control Centre 
(OCC) near Marques de Pombal station.  The control room is 
split into the four lines (one desk for each) and all monitored 
by a supervisor.  Also in the OCC is a security station which 
can monitor the 2000 CCTV cameras (the whole network).  The 
OCC also controls all power supply to the network, including 
the third rail.  An excellent explanation was provided on the 
communications links between the OCC and the interlocking for 
each line, which are housed on the floor underneath the OCC.  
This contains signalling, telecomms and simulator equipment, as 
well as the server for the OCC terminals.  The system also records  
events across the network in real time.

For the second part of the day the group was taken to Chelas 
station interlocking, which contains a Westrace/Microlok interface 
consisting of BR 930 style relays and SNCF relays (this was 
something that Transportes de Lisboa were particularly proud 
of).  The interface of equipment from two different suppliers was 
commissioned as part of the red line extension to the airport.  
The Westrace replaced an existing Microlok interlocking, and 
the commissioning involved over and back switches, to enable 
testing of the new interlocking before reverting to the existing.  
The delegates were also shown the local control room, which was 
on the station platform opposite.  This is where the station area 
can be manually signalled in the event of a failure of the OCC 
communications link.

After this the group moved on to the Aeroporto interlocking 
(opened in 2012) containing Westrace Mk2 interlocking, this 
is the most recent addition to the network.  The afternoon 
concluded with the group heading back towards the hostel (as 
the Aeroporto station is at the northern limit of the red line) with 
some free time to explore Lisbon and surrounding areas.  The 
group met later that evening for dinner at Cervejaria Trindade 
restaurant.

Saturday 16 April
The morning was spent at the Carris transport Museum.  
Luís Arega Lopes talked about many of the exhibits, including the 
history and development of the metro system to the present day.  
One exhibit showed an intriguing type of interactive panel where 
journey times could be worked out.  There was a fantastic tram 
ride between museum buildings that house old trams and buses.

After visiting the Museum de Carris, the group took advantage 
of being in the vicinity of Belem district by paying a visit to the 
most famous Pastries shop in Lisbon (if not in the world): the 
Pasteis de Belem, which has become renowned for its custard 
tart.  Some of the delegates loved it so much that they went back 
the next day to buy a larger quantity to take home!

From Belem it was a walk to the National Coach Museum, which 
contains historical royal and exhibition coaches including the one 
in which the last king of Portugal was assassinated in 1908.  The 
bullet holes on the side of the coach where the King and the 
crown Prince were sitting in the coach can still be seen.  

The group had some free time and many used this to explore 
the city either to visit the Belem Tower or the Port of Discovery: 
where pioneering explorers set sail from Lisbon to the new world.  

Several of the delegates decided to take a ferry from 
Cais do Sodré to Cacilhas, where they discovered outstanding 
restaurants all served by excellent transport links including 
modern trams.  The delegates saw a decommissioned submarine 
and the old and very famous Portuguese navy frigate ship (Dom 
Fernando II e Glória) both of which have been on display at the 
dry dock since 2008.

The group then headed back to Lisbon where some managed 
to catch a ride on the famous tram route number 28 to see the 
magnificent view of Lisbon from the top of the hill and the Lisbon 
Castle.  Some delegates used this spare time to begin packing 
and relax before the evening meal.

The evening meal was spent at a food court ‘Time Out’, which 
is buzzing with people and restaurants.  Luís Arega Lopes and his 
wife joined us to sample a range of dishes, there was something 
for everyone! The evening came to an end with goodbyes as 
everyone was flying back at different times on Sunday.

Sunday 17 April
Sunday was scheduled for free time, where most of the delegates 
were leaving for the airport.  The IRSE YM committee would 
like to extend their sincere thanks ‘obrigado’ to Transportes de 
Lisboa, especially Luis Arega Lopes, Patricia Matias and all the 
Signalling team for sharing their experience and providing lunch! 
This visit would not have been possible without them.  

Visits like this allow younger members to experience something 
different, especially those who have only worked on one railway.  
For those of us from the UK there was technology that we were 
not familiar with as a different application of equipment we did 
know.  These visits also bring people together who otherwise 
may not have the opportunity to meet.

IRSE YM delegates with Luis Arega Lopes at the Carris Museum.
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Next Generation Rail Conference: where knowledge creates solutions
Keith Upton

The Next Generation Rail Conference is a UK-industry wide 
event specifically aimed at young professionals.  This year it was 
attended by more than 200 delegates from 60 organisations 
across the rail industry and academia.  The IRSE also had a stand 
throughout the event where Michael Bastow (Atkins and IRSE 
Young Member) and Matt Slade (CPC Systems and IRSE Young 
Member) were able to answer questions regarding the IRSE. 

The conference series is in its fourth year and brings together 
young professionals from across the industry alongside early 
career researchers.  This year the focus was on innovation and 
creativity where delegates were equipped with basic tools and 
techniques to enable them to develop ideas in teams from 
inception to implementation. 

Next Generation Rail ran from 29 June to 1 July 2016, at the 
National Training Academy for Rail in Northampton, and was 
the headline event of Railweek, organised by RSSB (Rail Safety 
and Standards Board) and supported by Young Rail Professionals 
(YRP), to encourage college and university students to consider a 
career in rail. 

Day 1
The three day conference began with a selection of site visits 
on the first day.  Delegates could attend one of five possible 
site visits: Siemens Kings Heath depot (Northampton), National 
Training Academy for Rail (Northampton), Rugby Rail Operating 
Centre (ROC), Bombardier Rail Vehicles Production Site (Derby) 
and Birmingham New Street Station Redevelopment. 

One of the delegates that attended the Bombardier production 
site in Derby and shared the following insights:

“We arrived at Bombardier and we donned our safety boots, 
bump caps and high viz vests ready for a tour around the site.  
We started the tour by visiting the design section where we were 
shown how Bombardier go from a conceptual design through 
to 3D Computer Aided Design drawings and scale models of 
the train, incorporating systems engineering throughout this 
process.  Next we were taken to the assembly sheds where we 
watched the production process for a carriage of a new train.  

Each part of the train is put together like a meccano model and 
the process is well organised, each section builds one specific 
part of the carriage.  A unit can come out of these sheds every 
16 hours depending on the client requirements.   We were then 
informed that the units will go to a different part of the site to 
be statically and dynamically tested, including being run on their 
1.6 km test track.  Finally, we were taken on board a recently 
finished [London Underground] sub-surface train.  I found the 
visit interesting because it was an area of the industry that I had 
not seen before, the Bombardier staff were very helpful and 
informative and I was impressed by the smooth process. ”

At the end of the site visits the delegates were taken to their 
hotels in Northampton ready for a social event and pub quiz in 
the evening.  This was a great chance for the delegates to meet 
each other and start networking.  The pub quiz was enjoyable 
and involved eight rounds, including one table round.  The team 
‘FailSafe’ made up of Siemens apprentice signalling designers 
and young professionals from HS2 (the UK’s planned second high 
speed rail line) were the winners of this quiz – winning a box of 
chocolates. 

Day 2
The next two days focused on learning how to produce 
innovative concepts.  The aim was for each team to produce an 
innovative concept that would improve customer experience 
in either communication, trains, on stations or with staff.  The 
delegates were split evenly across these four areas then in each 
area the delegates were further split into four customer groups 
covering families, commuters, tourists and the elderly.  The 
event was a mixture of interactive workshops, the Innovathon (an 
Innovation marathon), exercises and presentations. 

The first set of presentations laid out the challenge from the 
head of customer experience at Association of Train Operating 
Companies.  Then multiple presenters from across the industry 
gave the delegates an overview of trends (social, technology, 
transport and consumer) across the UK and the world. 

The conference was a headline event of the UK’s first ‘Railweek’, 
organised by Young Rail Professionals.

Left, Michael Bastow (left) and Keith Upton in discussion at the IRSE 
stand at the event.
Bottom left, the social event that followed the site visits in 
Northampton.
Below, winners of the Pub Quiz: Team FailSafe.
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Then the Innovathon started with three different sessions 
throughout the day:

• Innovathon 1 focused on insights to understand the following 
problem by placing themselves in the customers’ mindsight: 
o Going through the process from the beginning to the 

end of the journey framing the insights in terms “I think 
that…”, “I want that…” etc;

o The groups had to get as many insights as possible and 
then focused down to the three main insight areas from 
each customer group. 

• Innovathon 2 focused on getting the groups to come up with 
as many ideas as possible using different techniques (based 
on the insights).  
o The aim of the session was not to think ‘how’ but just to 

think widely about the ideas;
o Then each customer group had to pick the three best 

ideas.
• Innovathon 3 focused on improving the ideas to create 

concepts that were fully grown.  
o The groups were given different methods to create the 

concepts (clustering, combining, random etc.);  
o Each group ended up with eight concepts then each 

person could choose three concepts based on head (the 
concept is logical), heart (the concept sounds amazing 
and you would love to work on it) and hand (the 
concept is feasible). 

The second day ended with the delegates going back to their 
hotels briefly before being whisked off to a dinner in the evening 
at the beautiful surroundings of Highgate House.  This was a 
chance to network with industry peers and to take advantage 
of the many senior peers in attendance.  There was also a guest 
speaker: Kate Bellingham who is a TV presenter (originally from 
the BBC television programme ‘Tomorrow’s World’), engineer and 
STEM (Science, Technology, Engineering and Maths) ambassador.  
She gave an overview of her career and the importance of STEM.

Day 3
The third day of the conference was all about “from Pitches 
to Riches” and the day started with some presentations about 
innovations from within and outside the rail industry and how 
these innovations became reality.  Then the fourth Innovathon 
started which focused on solutions; each group had a concept 
chosen for them which they had to form into a tangible solution.  
This solution would be presented to the rest of the room in the 
form of a product box (two slides – one slide introducing the 
solution and the other slide stating the benefits and the problems 
the solution solves).  The best solution in each room was then 
presented to all the delegates. 

Some of the output of the Communication/Families group after 
Innovathon 1. 

Delegates networking and socialising at the dinner at Highgate House 
at the end of a busy Day 2.

The process followed through during the conference was only 
an overview and in reality more time would be given to each 
Innovathon session, however the chance to practically see the 
process was invaluable. 

The day ended with a presentation from each chosen solution, 
four presentations submitted before the conference from some 
of the young professionals and an awards ceremony for the best 
poster, best presentation and best solution.  There was a keynote 
address given by Neil Robertson, the Chief Executive Officer for 
NSAR (National Skills Academy for Rail) followed by one last time 
to network before everyone went their separate ways. 

When asked about their experience of the conference a 
delegate said: “This was a very interesting and practical 
conference that opened my eyes to the process of Innovation.  
The process described during the conference was easy to follow 
even if you aren’t an ideas person.  All of the groups were able to 
come up with a tangible solution and high quality presentations 
in only two days.  The networking throughout the event was 
invaluable and it was good to meet other young professionals 
from across the industry.  Plus I still can’t believe that my team 
won the quiz!”

Thanks go to RSSB and the Rail Research UK Association 
(RRUKA) for organising the conference, for NTAR for hosting the 
conference and for all of the companies that hosted site visits. 

Visit http://bit.ly/2atOiJU for more pictures and description of 
the three days. 

Neil Robertson, CEO for the National Skills Academy for Rail presented 
the Keynote Address.
All photos Peter Alvey, Alvey & Towers.
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PAST LIVES
Victor Henry Smith OBE 1924‑2016

Victor Smith, the 
Institution’s longest 
surviving Past President, 
passed away, aged 92, 
in July 2016. Victor was 
a Chartered Engineer, a 
Fellow of the Institution 
of Electrical Engineers 
(now the IET) and was 
awarded an OBE (Officer 
of the Order of the 
British Empire, – a medal 
awarded to those who 
have made particular 
contributions to society) 
as a Transport System 
Consultant in 1986.

He was born in London 
in 1924 and educated 
at William Ellis School, 
Highgate and Mitcham 

County School. After studying electrical engineering at Regent 
Street Polytechnic and Wimbledon Technical College he joined 
London Transport in 1941 as a Railway Signal Engineering 
Apprentice and, on completion of his training, was appointed a 
Technical Assistant in the office of the Signal Engineer.

Victor spent his whole career with the London underground 
and worked his way, steadily attaining promotion, through the 
grades and disciplines from drawing office to installation and 
maintenance. In 1967 he took up the post of Signal Engineer 
and held this post until 1973 when he was appointed the 
Underground’s Chief Electrical Engineer. In this post he was 
responsible for the two London Transport power stations at 
Lots Road and Greenwich and the distribution of electrical power 
throughout the Underground system.

During his career Victor was involved in many of the 
Underground railway extensions including both the eastern 
and western ends of the Central Line to Ongar and Ruislip, the 
four tracking of the Metropolitan Line and, most notably, the 
introduction of the automatic train operation signalling system 
of the new Victoria Line which was officially opened by the 

Queen on 7 March 1969. He was also involved in many of the 
Underground’s modernisation schemes and had experience of 
design, installation and maintenance of signalling schemes. He 
also had responsibility for telecommunications and workshop 
management.

Victor joined the IRSE in 1949 as a Graduate, becoming a 
Member (this class was later designated Fellow) in 1956 and was 
elected an Honorary Fellow in 1998. He was elected to Council 
in 1966 and served on several of the Institution’s Committees, 
particularly as Chairman of the Examination Committee. In 
1967 he presented a thought-provoking technical paper to 
the Institution on the Victoria Line Signalling Principles which 
described the ‘state of the art’ ATO technology for metro 
operation for that era of signalling technology development.

In 1974 he was elected to serve as the Institution’s President. 
In his Presidential address he reviewed the then current training 
and qualification opportunities for engineers and advocated 
the encouragement of young engineers, both men and women, 
to enter the signalling profession and to join the IRSE as the 
preferred method to develop their careers.

Victor Smith, at over 6 ft (1.8 m) tall, could present a formidable, 
domineering appearance and he did not suffer fools gladly; yet 
he was very quiet and considerate when he spoke, was always 
straight forward in his dealings, with the ability to simplify 
issues to basic principles and was very supportive of his staff. 
He was a strong upholder of the role of signalling in preserving 
the safety of the railway and of maintaining the integrity of 
the Underground’s Chief Signal and Electrical Engineering 
department.

Victor was a regular attendee at the annual Members’ Luncheon 
in London. He last joined us for the 2014 event but for the last 
two years he no longer felt well enough to attend. It was always a 
pleasure to be in his company and he will be sadly missed.

Ken Burrage

We would like to thank Eddie Goddard and other colleagues for 
the information they have provided during the preparation of this 
obituary.  With Victor’s passing the Institution’s longest surviving 
Past President now becomes another London Underground Chief 
Signal Engineer, Leslie Lawrence, who was IRSE President in 
1981.

Victor Henry Smith OBE, 1924-2016

‘IRSE NEWS’ NEWS

Level Crossings
Japanese approach

Chinese Principles
Getting ready for the convention

Closer Running
The art of the possible

IRSE NEWS
September 2016

You may have noticed that we’ve made a few changes to your 
IRSE NEWS from this edition onwards.

The first, and most obvious, is that we’ve changed the cover to 
a newer, more modern look. The intention is to allow more space 
for our cover photograph to be shown, and to move away from 
the ‘tall thin’ shape that we used for the illustration before. We’ve 
added some information on the cover about what you can expect 
to read inside too.

The other change is a little more subtle – we’ve changed the 
format of our captions to remove the grey box that we had 
previously. We understand that for many of our readers the ‘grey 
on green’ can be very difficult to read, so we’ve gone for a ‘green 
on white’ format instead.

We hope very much that these changes make the magazine 
more attractive and more legible. If you have any views or 
suggestions, please share them with us.
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DEPUTY LICENSING mANAGER 
Westminster, London

The IRSE is the Professional Engineering Institution for 
engineers working on railway train control and communications 
systems. We have 5,500 members worldwide, and 6,500 
engineers who hold licences to undertake their work.  These 
licences are issued by the IRSE on evidence of competence, 
with a particular focus on safety. 

This is a great opportunity for right candidate to support the 
management of the Institution’s Licensing Scheme, which is 
run by the IRSE on behalf of the rail industry in the UK and a 
number of countries worldwide.  

The key responsibilities of this new post include assisting with 
the management of the competence- based framework for 
the issuing of Licenses, organising and attending committee 
meetings, assisting with the management of field based 
assessors, and arranging audits of companies involved with the 
scheme.

Candidates should be confident communicators, have an 
excellent command of spoken and written English, be IT 
literate and competent to a high level in Microsoft Office, 
including Excel. 

Good organisational, administrative and document 
control skills are important. Previous experience of working 
in a technical, engineering or competence management 
environment would be an advantage, although not essential.

A competitive salary and package is available, dependent on 
experience, including a flexi-time system and 23 days holiday 
to start, and contributory pension scheme. 

To apply please send your CV with covering letter to 
Debbie Bailey, Personnel Manager at debbie.bailey@irse.org.

OPPORTUNITIES
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MEMBERSHIP MATTERS

Current Membership: 5561

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

mEmbER

AFFILIATE

TRANSFERS
mEmbER TO FELLOW

AFFILIATE TO mEmbER

Beverley I Siemens UK
Konduri R K Keolis India
Ockwell-Rolph S R Network Rail UK
O’Hare J S Siemens UK
Schrik E Strukton Netherlands

Chang C S Pypun KD & Assoc Hong Kong
Larraufie G Consultant France

AFFILIATE TO ASSOCIATE mEmbER

Abduraman N H Skypark Link Malaysia
Ali S Siemens UK
Baschana Boyana A AM Signalling India
Bell E Siemens UK
Bentley S Siemens UK
Bessant H Siemens UK
Bhoi S Core Rail India
Chan W Y K Arup Hong Kong
Che Ros M R Global Rail Malaysia
Clarke R J Siemens UK
Davies C L Linbrooke Services UK
Dunne N Siemens UK
Eaglesham S Siemens UK
Gardas S E to E Transportation India
Goley K K AM Signalling India
Goumri M Systransis Switzerland
Hill L O Siemens UK
Jackson R Siemens UK
Ker G Siemens UK
Konings C Dept of Planning Australia
Lam Y H MTR Hong Kong

RESIGNATIONS

Ridge R M

ENGINEERING COUNCIL REGISTRATIONS
Congratulations to members Bickle R, Davis K L, Jameson C, 
Piggott J F, Stevens T J, Miller C and Southgate S who have 
achieved their final stage EngTech registration. Also to members 
Carter A and Mitchell G who have achieved final stage IEng 
registration.

Bickle R Railtech UK
Chong H Global Rail Malaysia
Cooper S Siemens UK
Johari J Global Rail Malaysia
Karanam S U N Softech India
Piggott J F London Underground UK
Sesham P Cyient India
Stevens T J London Underground UK

RE‑INSTATEmENTS

ACCREDITED TECHNICIAN

Dorman C OZ Wilde Signalling Australia
Du Plooy D J Thales South Africa
Everard J SNCF Reseau France
Faraz Khan M S Pakistan Railway HQ Pakistan
Ganta D Siemens India
Menesguen V M Ansaldo Australia
Pathak Y A London Underground UK
Rahul K DFCC India
Sab S Siemens India
Wang B Transport for London UK
Womack C A MPI UK

ASSOCIATE mEmbER TO mEmbER

Bittoni S Alstom Italy
Burgoine T M Austin J International UK
Cheung K F B MTR Hong Kong
Costa R Siemens UK
Johns S R Self-employed UK
Jones H Siemens UK
Lean K Keta Rail Australia
Ouwens G Dekra Rail Netherlands
Ronanki D K Cyient India
Specht J BNSF USA
Sumner R G Carillion UK
Tsui P Y I Thales Hong Kong
Wolf G GEWO Engineering Netherlands

ASSOCIATE mEmbER

Lau K C MTR Hong Kong
Marden D Romney, Hythe & Dymchurch Railway UK
Mhlanga S Birmingham Met College UK
Mohd Rashdi A A Global Rail Malaysia
Morrison A Irish Rail Ireland
Ngo K Rail Control Australia
Ovens D E Siemens UK
Paladugu A AM Signalling India
Pindard L F Network Rail UK
Putta P AM Signalling India
Van Gennip J NS Reizigers Netherlands
Winkworth D Global Rail UK
Winter J Siemens UK
Wong H T MTR Hong Kong
Yusoff M N Global Rail Malaysia
Zainol M K Global Rail Malaysia
Zakaria M H Global Rail Malaysia

Fitzgibbon B Irish Rail Ireland

Krishnan V JMD Railtech Australia
Marsh S Highbalde UK

Buck P, Chatto R P, Hanney S, Jungbeker J M C, Van de Ven T, 
Nixon A D, Obiebi J, Shrieves M A K, Smith M J, Stolte K, 
Van Zijtveld E, Wilkins C, Williams M and Wosiek J.

AFFILIATE (CONTD)


