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As the northern winter gets a hold, many a commuter will be acutely conscious of 
the importance of asset reliability, and hoping for only the right kind of snow. Their 
expectations of the signalling profession will be focussed on reliability. Down here 
in the southern hemisphere it is our summer holiday period, and typically this is 
the season of planned disruptions and replacement bus services for asset upgrade 
projects. The public’s thoughts are more likely related to our project management skills 
and the hope of improved services when its all completed. It hardly matters whether 
the railways involved are mainline or mass transit. Either way, how our profession 
performs affects people’s lives, even if they don’t know the details of how it came 
about.

This issue of IRSE NEWS shares experiences from a number of challenging brownfield 
projects where significantly improving the reliability and capacity of the railway are 
the goals, whilst simultaneously minimising disruptions to already busy services. We 
also discuss the important topics of asset management and strategic investment. 
This is the larger picture of managing the railway as a dynamic and evolving system 
that is in a constant cycle of aging, maintenance, selective renewal and eventually its 
planned replacement in the face of changed demands. All highly relevant topics for 
our profession.

On a personal note I have just returned from Toronto having attended two excellent 
events organised by the IRSE North American (NA) Section. The first was a full day 
industry seminar plus a half day site visit on the theme of “CBTC and beyond”. The 
second was the annual NA section technical conference around the theme of “The 
Future is Now”. I hope to update you on those visits in future issue of the, always 
relevant, IRSE NEWS.

Charles Page, President IRSE

Front Cover: Singapore, like many other urban rail networks, is 
investing in a number of ways to improve system performance 
and reliability. Here a train to Changi Airport is waiting to 
depart Tanah Merah. Platform screen doors are now installed at 
all stations on the NSEW network. Photo Lim Chee Siong.
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MIGRATION CHALLENGES

Resignalling the East Rail Line in Hong Kong: 
technical challenges and solutions
Andreas Steingröver
Senior Principal Key Expert Rail Automation Solutions, Siemens AG, Germany

This Presidential Programme technical paper was presented 
on 6 December in London.

Introduction
Steadily increasing demands for public transport in Hong Kong 
require both continuous extension of the railway network and 
modernisation of the signalling and control system. A brief 
overview of the evolution of signalling technologies in Hong 
Kong has already been presented by Philip Wong of MTR as part 
of this year’s Presidential Programme.

This paper focuses on the ongoing resignalling of the East Rail 
line in Hong Kong. After an overview of the East Rail line and a 
summary of the main requirements and conditions, it presents 
the architecture of the new signalling and control system, and the 
migration strategy adopted. Systems engineering and systems 
assurance aspects are covered throughout the paper wherever 
they are applicable.

Layout, functions and performance of existing 
signalling system
The existing East Rail line has about 41 km of double track 
currently, connecting Lo Wu and Lok Ma Chau in the north of the 
Territories with Hung Hom at the south of the Kowloon peninsula 
(Figure 1). It connects the new towns in the eastern New 
Territories with the urban area, and also offers through inter-city 
services between Hong Kong and the mainland, and as a result 
has the highest patronage of all railway lines in Hong Kong. The 
eleven stations of the line each have two, three or four platforms, 
and some have sidings or yards as well.

The terminal station at Lo Wu has lines connecting to mainland 
China to allow regional trains from Guangzhou or long-distance 
trains from Beijing to run through to Hung Hom. However the 
main service is provided with 12-car commuter trains, which only 
operate on East Rail. The connections to the West Rail line and 
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Figure 1 – Map and track layout of the East Rail in Hong Kong.
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the Ma On Shan line, which have the same 25 kV traction power 
system, are only used by locomotive-hauled engineering trains. 
The Ho Tung Lau depot at the centre of the line provides stabling 
for most of the commuter trains and facilities for minor and major 
train maintenance and overhaul. The East Rail line will later be 
extended by a cross- harbour tunnel down to Admiralty on Hong 
Kong Island as part of the ongoing Shatin Central Link project 
phase 2.

Operation
A homogeneous fleet of about thirty 12-car passenger trains 
operates during peak hours on the East Rail line. They run 
between Hung Hom and either Lo Wu or Lok Ma Chau, stopping 
at all intermediate stations. Some trains reverse at Fo Tan or Tai 
Po Market for a short loop.

Operation is already highly automated throughout the whole 
signalling and control system.

Centralised traffic control is from Tsing Yi operation control 
centre, as for all the other railway lines in Hong Kong. Train 
operation is based on a timetable for the whole day’s operations. 
Once a train move is due, the automatic train tracking function 
automatically assigns a train running number to a train waiting in 
the appropriate reversal position. A route is then automatically 
requested via the automatic route setting function in order 
to ensure a timely departure of each train. The train number 
pattern includes destination codes and train types, allowing an 
immediate overview of the current traffic situation, for example 
via the line wide overview display or at a traffic controller’s 
workstation. Manual interaction by the traffic controller is only 
necessary in case of disturbances. So only three traffic controllers 
and a chief controller are needed to manage train operation 
throughout the day’s operations.

The 12-car passenger trains on East Rail have cab signalling and 
semi-automatic operation by a driver. Station stops are typically 
supervised by a platform supervisor, who gives a ‘close doors’ 
indication to the driver once passengers have finished boarding 
and alighting. With the doors closed, the driver needs only to 
press the dual Automatic Train Operation (ATO) start buttons for 
automatic departure of the train. The train speed is controlled 
automatically up to the next station in accordance with the 
speed limits and line speeds provided by the wayside. Automatic 
train control includes precise station stopping for convenience 
of passengers, who queue at marked door positions on the 
open platforms. For quick train reversal at platforms in terminal 
stations, a second driver enters the rear cab and takes over 
control of the train as soon as the previous driver has deactivated 
his cab (Figure 2). Thus a minimum headway can be achieved.

Additionally, about 12 through trains from Guangzhou and 
a sleeping car train from Beijing or Shanghai are operated in 
between the frequent East Rail service of 12-car passenger trains. 
These through trains enter the East Rail line at Lo Wu and run 
non-stop to dedicated platforms at Hong Hom, and so they are 
routed with high priority over the East Rail line, with no stops 
at intermediate stations (Figure 3). When needed, the 12-car 
passenger trains are held at stations with three or four platforms 
until the through train has passed. Most of the through trains 
are not equipped with cab signalling, and therefore need to be 
manually operated by the driver on signal sighting.

Architecture
The existing signalling and control system has been enhanced 
step by step in the past to provide the operational flexibility 
and performance described above. It is based on rather short 
track circuits and multi-aspect colour light signals. As a result, 
lineside signalling blocks are short and headway performance 
is improved. Even further headway improvements have been 
achieved with application of cab signalling and the related 
introduction of additional cab signalling blocks, especially in 
station areas. Physically, these are only marked by headway 
boards; logically, the distance to go is transmitted to the 
onboard automatic train protection (ATP) in correspondence 
with clearance of the subsections within station tracks. The sub- 
sectioning is implemented via an axle counter overlay to the track 
circuits.

The architecture of the signalling and control system reflects 
the operational concept of the line. Figure 4 overleaf shows 
a schematic system configuration diagram showing the most 
relevant subsystems. Central traffic control including indication, 
supervision and regulation is provided by the train control system 
(TCS), which directly communicates with SSI interlockings. Route 
requests are issued by the TCS according to the current train 
operation and train regulation pattern. The SSI controls the 
field elements accordingly and replies with status information. 
The wayside ATP takes the status information directly from the 
trackside functional modules and generates distance to go 
information, which is sent via beacons to the onboard ATP, which 
is responsible for continuous speed supervision. Onboard ATO 
takes care of speed control according to coasting levels sent 
from the TCS via the ATP, and also ensures precise stopping at 
platforms.

Figure 2 – Passenger train reversal at Hung Hom. Figure 3 – Kowloon through train passing Fo Tan station.
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The interlocking consists of 17 SSI interlockings with centralised 
processor modules located in the central equipment room (CER) 
at Fo Tan Railhouse and trackside functional modules located 
in 108 portable equipment modules (PEMs) distributed along 
the track. The data links between the central processor module 
and the distributed trackside functional modules use optical 
fibres and media converters, which were a novelty at the time 
of implementation, so that interference from the 25 kV traction 
power system was generally avoided. The SSIs control and 
supervise all the field elements and therefore are the key element 
for remote control from the operation control centre (OCC) in 
Tsing Yi.

The ATP is based on spot transmission via beacons, which 
are assigned to specific main signals or headway boards. The 
onboard ATP first sends a ‘train ready to start’ indication via 
return loops through the wayside ATP to the SSI. The SSI can 
then select the appropriate type of route. A blue aspect is then 
displayed at the main signal and corresponding distance to go 
information is transmitted via the beacons and the stopping 
loop in front of the signal. The trains are able to initialise while 
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Figure 4 – Existing signalling system configuration.

stationary via the stopping loops. However, precise localisation 
and respective speed supervision can only be achieved when 
passing the signal beacon. A number of infill beacons together 
with radio infill at critical locations improve the operational 
headway performance by early transmission of updated signalling 
aspects.

Resignalling concept and contract requirements
The resignalling and extension project was launched in order to 
meet increasing traffic demands on the East Rail line in 2012. 
Further improvement of headway performance of the existing 
signalling and control system is limited by the use of fixed block 
for train separation. Maintainability is limited by electronics being 
distributed among PEMs along the line.

So the specification for the resignalling and extension project 
requires communication based train control (CBTC) with moving 
block, and object controllers for control of field elements to 
be concentrated in new signalling equipment rooms at each 
station. Accordingly the entire signalling and control system 
requires replacement to form a consistent system with optimum 
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Figure 5 – New signalling system configuration.

performance. Field elements alone are to be retained, with the 
exception of the DC track circuits, which are to be replaced by 
jointless track circuits.

The signalling and control system must be migrated without 
interruption to traffic, because closure of the most important 
railway line in Hong Kong cannot be contemplated. The existing 
levels of safety, reliability and performance must of course 
be maintained at all stages of the migration. Table 1 gives a 
summary of the most important general requirements related to 
the resignalling and also lists their resulting implications.

Shifting the field element controllers from the trackside to 
signalling equipment rooms increases the control distance 
from between 50 and 300 m to between 500 and 3000 m. That 
and the reuse of the existing field elements, which operate 
at 110V, make some adaptation necessary to cope with the 
significantly longer control distances. Moreover in order to 
minimise intervention in the existing system, which might impact 
the reliability of train operation, the existing field elements 
themselves are not to be modified. Limited track access requires 
work on site to be minimised, which in turn requires avoiding 

Item Requirement Implication

Locations SER instead of PEM Long distance instead of 
short distance control

Reuse Existing field 
elements

Switch-over of field 
elements necessary
Adaption to 110V level

Track access During non-service 
hours

Minimize on site works
Avoid temporary 
installations

Testing period Subsequent on-site 
testing

Switching back and forth

Testing time During non-service 
hours

Remote control of switch-
over

Reliability Keep/improve 
existing level

Minimal equipment
Minimise intervention to 
existing system

Table 1 – Resignalling requirements and their implications.
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temporary installations with intermediate system configurations. 
The deployment of a complete new signalling and control system 
therefore demands on-site testing time during non-service hours. 
This can only be achieved with a quick, remotely controlled 
switch-over of the field elements. It must be possible to switch 
field elements from the existing SSI to the new computer-based 
interlocking (CBI) for testing, then back to the SSI as soon as 
the testing is complete. This too means that the field elements 
themselves cannot be modified for long distance control, and the 
adaptation must be external.

All the different requirements and their implications are 
interrelated and form the frame conditions for the technical 
solution and the migration strategy.

Last but not least, as well as migration to the new signalling and 
control system, and the subsequent extension of the line, further 
improvements are to be introduced to the East Rail line as part 
of this project. These are: firstly, new 9-car passenger trains to 
replace the 12-car trains; secondly, automated platform gates at 
all stations; and thirdly, unattended train operation. These are not 
related to the resignalling though, and so fall outside the scope 
of this paper.

Layout, functions and performance of new 
signalling system
The generic design and architecture of the new signalling and 
control system fits the frame conditions presented above ideally. 
Its communication-based architecture, with clear assignment of 
functions to particular subsystems, permits the greatest flexibility 
for equipment locations and inherent mixed traffic capabilities. 
It guarantees minimum headways as well as high reliability of 
train operation. Figure 5 (shown on the previous page to allow 
easy comparison with the original system) shows a schematic 
system configuration of the new signalling system, with the major 
subsystems.

Field element controllers are located in the signalling 
equipment rooms at each station. They provide the interfaces 
to the trackside field elements and are designed to control 
and sense the field elements over long distances. This includes 
immunity to voltages induced by the 25 kV traction power 
system into signalling cables running parallel to the track. For this 
reason the control voltage is raised to 220 V, which also helps 
to overcome the high electrical resistance of the long signalling 
cables. The new control distances vary from only 50 m up to 
3200 m. The resulting variations in wire resistance are equalised 
by using different wire diameters in proportion to the control 
distance. For this reason and on account of the different cable 
routeing scheme, new outdoor cables have to be laid. The 
number of field elements assigned to an SER, and therefore the 
number of wires to be routed to that location, is about ten times 
greater than with the existing arrangement. The limited space 
in the existing cable ducts have been overcome by use of trunk 
cables containing up to 60 cores within one cable.

The field element controllers are arranged in cabinets, where 
the various operating modules consist of electronic boards. They 
indicate their status via respective LEDs on their front panels, 
but also via detailed messages to the service and diagnostic 
system, where failure information can be obtained at any 
maintenance terminal. In the event of a failure, the defective 
module can be easily identified and replaced by a spare during 
operation without affecting other parts of the interlocking. For 
the replacement the relevant board is shut down, unplugged 
and replaced by a new board, which is then brought into 
synchronisation. The field element becomes available again 
immediately after this has been done.

The interlocking computers themselves, which contain all the 
interlocking logic and configuration data, are concentrated 
in the central equipment room at Fo Tan Railhouse. They are 
accompanied by the wayside control units, which contain the 
CBTC algorithms for tracking trains and generating movement 
authorities and also hold the topological configuration data 
of the CBTC system. The interlocking computers and wayside 
control units consist of separate but identical vital hardware 
platforms and software base systems, with specific application 
software. This greatly eases the stages of commissioning, and 
subsequent system maintenance. The general design concept 
is to concentrate the functionality in the generic application 
software. In the ideal case the configuration data then consist 
only of topological data and the definition of elements. This is 
naturally the case for the CBTC, which is based on algorithms for 
localisation and for generation of movement authorities, but it 
also applies to the interlocking. Once the corresponding generic 
interlocking logic is validated, repeated specific applications 
do not need to be checked in detail, and the effort required 
for testing and correcting errors in the particular application is 
significantly reduced.

The servers of the automatic train supervision system (ATS) are 
located in the central equipment room at Tsing Yi control centre. 
The various operators’ workstations are distributed inside the 
operation control centre, in the central equipment rooms, the 
signalling equipment rooms and the station control rooms, each 
having its own roles and rights. They cover all functions related 
to timetable management, automatic train tracking, automatic 
route setting and human-machine interface with all functions of 
the signalling control system, including vital commands to the 
interlocking and CBTC system.

Finally, the interfaces between track and trains consist firstly 
of passive Eurobalises at the trackside which are used only as 
reference points for the trains to locate themselves, and secondly 
of WiFi radio for continuous communication between wayside 
and onboard CBTC computers. Both types of interface are 
therefore based on international standards, so guaranteeing a 
long lifetime for the related equipment.

Beside the most relevant architectural aspects a few others are 
worth mentioning as being closely related to the resignalling. The 
real moving block performance of the new CBTC system provides 
improved headway, close to the theoretical minimum, from the 
outset. This includes mixed traffic scenarios with unequipped 
through intercity trains running between CBTC equipped 
passenger trains. Respective headway simulations and analyses 
have been made and updated throughout the design phase. 
Equipment redundancy throughout the whole system including 
the onboard subsystem together with fault tolerance for single 
devices such as balises provides improved availability of train 
operation. This is forecast by detailed failure modes, effects and 
criticality analysis (FMECA) down to each piece of equipment 
and with assignment of each failure to a particular range of delay 
to train operation. The central service and diagnostic system 
collecting all equipment failure messages, and quick access 
to the equipment rooms, provide improved maintainability. 
Consequently the time to restore the system is reduced, which 
also helps to improve the overall reliability of train operation.

Migration concept
The migration approach focuses on deploying the new signalling 
system without any temporary interfaces to existing signalling 
equipment. This generally ensures that the operational system is 
not affected. Accordingly, the new signalling system is deployed 
in the final configuration only, and is completely separated 
from the existing system. This is inherently supported by the 
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new locations, for which provisions were made at the tender 
stage. Central equipment will be installed in a separate central 
equipment room immediately adjacent to the existing one.

Wayside equipment will be installed in new signalling 
equipment rooms. The existing trackside portable equipment 
modules will not be reused. New trackside signalling equipment 
will be installed as an overlay to the existing signalling 
environment.

Therefore the new signalling system needs only to be 
interfaced to that equipment which is to be retained, namely the 
peripheral central subsystems and most of the field elements, 
and modification of the existing signalling system is kept to a 
minimum. Introduction of switchover facilities for field elements 
is unavoidable though, and does not conflict with the above 
statement.

Consequently the new signalling system can run in shadow 
mode right from the beginning. Correct configuration, function 
and availability, as well as overall system reliability, can be verified 
by all parties. Test runs after site acceptance tests and integrated 
tests under real conditions are easily conducted by switching to 
the new signalling system, and then back to the existing system 
afterwards during non-traffic hours.

In order to enable mixed fleet operation of new 9-car trains that 
are only fitted with the new signalling system and existing 12-car 
trains, the existing trains are dual fitted with the new signalling 
system. Accordingly the final switchover from operation under 
control of the existing signalling system to operation under 
control of the new signalling system is made before mixed fleet 
operation. Related testing periods are distinguished:

1. shadow operation, where the existing system is still in 
operation;

2. test runs, as necessary to prove system functions and 
reliability;

3. trial runs, as necessary to prove operational reliability.
These periods end with the final switch-over to the new 

signalling system, which is then achieved before the mixed fleet 
operation.

Overall, system migration is based on installation and 
commissioning of the new signalling equipment independently of 
the existing system, and thorough testing before starting revenue 
service under the control of the new system. This ensures that 
passenger service will not be interrupted, but at the same time 
headway will be improved already before mixed fleet operation.

Focussing solely on the final system configuration ensures 
that all effort and expenditure is directed towards achieving an 
optimal system in the final configuration. Hence, intermediate 
steps requiring specific interfaces and respective configuration 
data are avoided.

Dual Fitting Central, Wayside and Trackside Equipment
Generally speaking, all central, wayside and trackside equipment 
of the new signalling system is installed beside the existing 
signalling equipment. Besides the mechanical mounting of 
the equipment itself, installation covers also the electrical 
connections and interfaces to other signalling equipment, 
communication networks or external systems.

Central Equipment

Thus in the Tsing Yi operation control centre the new traffic 
controller displays are mounted on top of the existing displays. 
Hence during the migration period both displays are available 
all the time, and switch-over between the existing and new 
signalling systems is supported also from the traffic control 
point of view. For the new central equipment, a new equipment 
room with uninterrupted power supply is provided, so it can be 
installed and commissioned during daytime. These locations 
apply for the new automatic train supervision system servers, 
the radio central system router, the CBI computers and the 
ATC wayside control units. However, integration testing with 
external systems such as the main control system, voice radio, 
communication system, tunnel ventilation system, passenger 
information system or line-wide overview display depends upon 
availability of non-service hours for such purposes.

Wayside Equipment

The new wayside equipment is also deployed in new and existing 
equipment rooms, near to or at stations respectively. This applies 
mainly to the CBI field element controllers which control the 
various trackside field elements, and so they can be installed and 
commissioned during daytime. However, final correspondence 
checks on connections to field elements can only be made during 
non-traffic hours. Interfacing to existing field elements includes 
deployment of the trackside switchover facilities for switching 
between the existing SSI and the new CBI.

Trackside Equipment

As mentioned above, the new trackside signalling equipment 
will be installed as an overlay to the existing signalling. The new 
trackside devices are passive Eurobalises, remotely fed audio 
frequency track circuits, and radio access points with antennae. 
Additionally, signal apparatus boxes for the adaptation of existing 
field elements to be retained will be installed. They will contain 
the switchover facilities, which are based on remotely controlled 
safety relays.

Figure 6 shows an signal apparatus box mounted at a main 
signal and a Eurobalise mounted between existing trackside 
equipment and cables.

Most of the new trackside equipment will be installed during 
non-traffic hours. However preparatory works which do not 
affect the passenger service are already being carried out during 
daytime. Figure 7 shows the deployment steps with cut-in and 
switchover of the signalling system.

Figure 6 – Signal apparatus box mounted at a main signal and Eurobalise 
behind an existing beacon.
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In the first step the signal apparatus box is installed as close as 
possible to the respective field element. Each field element will 
be equipped with a separate signal apparatus box.

In the second step the existing control cable is routed via the 
signal apparatus box. A new cable may be deployed for the 
connection between signal apparatus box and field element. 
Correct interconnection can be checked easily, as connections 
are always made on a one-by-one basis. A correspondence check 
proves correct and safe operation of the field element. Train 
operation continues with the SSI after this step. The default state 
of the switchover facility, that is in the absence of control power 
supply, is connection to the SSI.

In the third step the new outdoor cables are laid along the 
track from the signalling equipment room to the respective field 
element. Each signal apparatus box is connected with a separate 
cable.

In the fourth step the electrical connection between the 
signalling equipment room (SER) and signal apparatus box is 
established. The remote control is configured for specific areas, 
at the level of interlocking areas. The switchover function remains 
in the default state train operation is still under control of the SSI.

In the fifth step correspondence is checked, that is the correct 
logical and physical assignment of each element. After this step 
the particular field element is ready to be switched over for 
further testing of the overall signalling system.

During the sixth step no trackside activities at the signal 
apparatus box or the field element are foreseen, only remotely 
controlled switchover and back.

SER

PEM PEM PEM PEM

SAB SAB SAB SAB SAB SABSAB SAB SAB

1st 2nd 3rd 3rd 4th 4th 5th 6th 7thorig.
state

Figure 7 – Deployment of signal apparatus boxes and cut-in of new signalling system.

Figure 8 –  Internal view of an SAB with SOF modules installed.

After final switchover, the existing cables between the PEM and 
the signal apparatus box are removed and the switchover module 
are replaced by bridge modules in a seventh and last step, 
without any re-wiring. This fits with the general migration strategy 
of concentrating on the final system configuration and avoiding 
intermediate states.

Figure 8 shows an internal view of a signal apparatus box with 
the switchover modules still installed, during the migration 
period. It also contains adaptation transformers for long distance 
control of field elements, so that it will remain permanently after 
migration.

Data Communication Network

The new signalling system is based on bidirectional 
communications between central, wayside and onboard 
subsystems, and so different physical or logical networks based 
on Ethernet need to be established. These are the automatic 
train supervision bus, the interlocking bus, the element bus and 
the radio bus. Each bus has a redundant architecture. Within 
the equipment rooms they are based on copper wires, whereas 
optical fibres are used outside. They need to be deployed before 
the commissioning of the related signalling equipment.

Fitting New Trains and Locos
The new 9-car trains and diesel locomotives are equipped with 
the new automatic train control system, which includes onboard 
control units, driver-machine interfaces, sensors and antennae. 
An automatic warning system (AWS) is also installed on the new 
diesel locomotives as part of rolling stock delivery. There are 

Figure 9 –  Onboard control unit inside passenger compartment.
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however no direct interfaces between the new automatic train 
control system and the AWS, which is only used for fall-back 
purposes, and for operation on other lines.

Dual Fitting Existing Trains and Locos
The existing 12-car trains and locomotives are fitted with the 
new ATC system, including onboard control units, driver-machine 
interfaces, sensors and antennae, as well as the equipment 
for the existing signalling. In practice dual fitting of the 12-
car trains proved to be difficult. The limited space available 
necessitated installation of an additional cabinet inside the 
passenger compartment; Figure 9 shows a CBTC onboard control 
unit with interface relay panel mounted inside the passenger 
compartment. The interfaces to the train control lines were 
difficult to establish and required some rewiring. Nevertheless 
the first dynamic testing was performed successfully a year ago, 
and fitment of the whole fleet is ongoing.

Switchover of the 12-car trains or locomotives is achieved 
via onboard cut-out switches. It is not done during operation 
though, but only before starting the vehicle. The 12-car trains are 
to be withdrawn from the East Rail line as the new 9-car trains 
are introduced, so onboard equipment will be removed from the 
12-car trains and reused on the 9-car trains. Dual fitting of the 
12-car trains is the only work which might be regarded as being 
temporary.

Offshore system testing
The underlying principle of this resignalling project is the use 
of well-proven subsystems, products, components and devices 
in an established system configuration; so the system offered 
for the East Rail line is one that has already been applied in 
other projects. Therefore the interfaces between the respective 
subsystems as encountered here are well recognised and have 
been similarly experienced in other projects. Specific functions 
for this application and specific track configurations, which 
require generic functional testing and specific configuration data 
testing, will be pretested at the Mass Transit System’s offshore 
test centre before any hardware or software is delivered to site.

The Mass Transit System test centre (Figure 10) at the suppliers 
premises in Braunschweig, Germany provides several system test 
facilities, which are configured specifically for individual projects. 
The dedicated test bed for East Rail will be retained for the 
duration of the project throughout all phases of the lifecycle, for 
fault analysis and solution finding. Various stages are supported 
including:

• Factory inspection and testing;
• Hardware inspection and integration tests;
• Software integration and validation tests;
• Factory acceptance tests;
• Integrated system tests (integration test, overall system test 

and delivery test);
• Reproduction of faults (on-site support);
• Level 3 maintenance (customer support, as required).

The offshore system testing covers testing of single components 
within a simulated or emulated environment as well as integration 
of the complete system with simulation of the external interfaces 
only (Figure 11). Therefore the integrated system test facilities 
provide a means of exercising the signalling system in its entirety. 
External interfaces are simulated or emulated, including the 
train’s on-board interfaces, the dynamic behaviour of vehicles, 
the field elements and the interfaces of the gateway to external 
systems. Generic software and specific configuration data for 
the different subsystems are integrated either on real hardware 
devices or on emulator units which provide the same level of 
realism.

Furthermore, the automated test beds ensure reliable testing 
activities and therefore high quality of all deliverables. They 
constitute an integrated test suite that provides remote control 
of test cases as well as execution of test scripts for automated 
regression testing. This means that test cases can be triggered 
directly from the engineering centre or even by engineers in 
Hong Kong, including download of configuration data and 
retrieval of test results. Automated regression testing ensures 
quick and reliable repetition of tests following error correction 
and updates of software and configuration data.

Overall, manual tests and automated regression tests cover not 
only simple checking of the configuration data but also validation 
of normal and degraded operating scenarios, and performance 
and reliability testing including full load testing. In this way 
system functions, architecture and configuration are validated 
in conjunction with the customer’s signalling engineer and 
independent safety assessors, long before the first deployment 
on site.

On site system testing
Nevertheless a certain amount of on site testing is still necessary. 

Firstly, correspondence checks prove correct assignment of field 
elements to the computer input and output units.

Secondly, the air gap interfaces, that is the correct reading of 
balises and reliable radio communication between track and 
trains, are tested. These can already be checked with shadow 
operation of the new equipment, while train operation is still 
under the control of the existing signalling system.

Figure 11 – Simulation computers and real hardware in the loop  
test facilities.

Figure 10 – Offshore system test centre for mass transit projects.
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The third onsite testing area is related to the various external 
interfaces.

Taken together these tests can be seen as system integration 
testing in the actual environment of the East Rail line. Figure 12 
shows the various activities with their sequence and relationships.

On satisfactory completion of these tests the signalling system, 
having already been tested offshore, is now ready for operation.

However a limited amount of dynamic train runs will be carried 
out during non-traffic hours with control switched over to the new 
system, then switched back before passenger service is resumed. 
This enables the short night hours to be used efficiently. The first 
night tests, with a partial switch-over of only a few kilometres of 
track, have already been carried out successfully. Further testing, 
switching over and back, will follow until the whole of the East 
Rail line is covered.

When test runs by the supplier have confirmed the required 
functionality and performance, further trial runs will be conducted 
by the operator prior to the actual switchover until all personnel 
involved are familiar with train operation under the control of the 
new signalling system.

The new signalling and control system will then be ready for 
passenger operation. Switching back to the existing signalling 
system will still be possible, until such time as it is finally 
decommissioned. However, all systems engineering and systems 
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Figure 12 – Deployment and onsite testing steps.

assurance activities, by both supplier and operator, are targeted 
on the final system configuration and on rendering any such 
switching back unnecessary.

Conclusion
So far the general migration strategy carefully chosen for the 
resignalling of the East Rail line in Hong Kong has evolved so 
as to keep to what was promised at the outset. The complete 
deployment of the new signalling and control system can 
concentrate on the final system configuration, and hence the 
existing signalling and control system is only touched where 
inevitably necessary. This strategy helps to reduce risks arising 
from modification of other manufacturers’ systems, and thus to 
ensure reliable train operation throughout the whole migration 
period.
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Control and communications asset management
Paul Darlington CEng FIRSE

The December 2016 edition of IRSE NEWS included an excellent 
paper on the development of risk based asset management 
by Jan Swier of ProRail, the infrastructure asset manager in the 
Netherlands. This article compliments the paper by focusing on 
the asset management of the control and communications assets 
by Network Rail in Great Britain. It is based on an earlier article 
published in Rail Engineer magazine, but has been expanded by 
the author to provide more detail of the subject and to include 
ISO 55001. 

Engineering asset management is a collection of techniques, 
procedures, processes and skills that combine the technical 
issues of asset reliability, safety and performance with financial 
and managerial skills. The emphasis is on achieving sustainable 
business outcomes and competitive advantage by applying 
holistic, systematic and risk-based processes to decisions 
concerning an organisation’s physical assets.

Or, in simple terms, making the most of what you’ve got!

ISO 55001 Asset Management Systems
Based on PAS 55, which was published in 2004, ISO 55001 
Asset Management Systems was published in 2014 and specifies 
the requirements for the establishment, implementation, 
maintenance and improvement of an asset management system. 
It has been an international success story and is increasingly 
recognised as a generically applicable definition of good practice 
in the optimised management of physical assets.  

The standard defines an asset as an item, thing or entity that 
has potential or actual value for an organisation. An asset can be 
anything from tangible and physical items such as rails, trains, 
signalling equipment and vehicles to the more intangible such as 
the reputation of a company. 

All of these things can bring value to a company and need to be 
well managed in order to make the most of that value. If nothing 
is done with an asset they deteriorate. Their value, or potential 
value, decreases. Asset management is about knowing what 
a company wants to achieve with an asset and how to make it 
happen, in addition to assessing risks associated with that asset. 

One of the key things with assets is that their life span can 
be much longer, or much shorter, than the average company 
strategic plan. A brand’s reputation should outlast a typical 
five-year plan, as will the physical infrastructure of a railway for 
example, so the long term strategic asset management plan has 
to take this longer life span into account and plan for it. 

This longer-term approach also forces a company to get to 
know its assets much better. Identifying assets, and what a 
company wants to achieve with them and how to get there, 
requires in-depth knowledge of the asset in question, which 
can help in operational decision making and an organisation’s 
performance overall.

Successful asset management requires a number of key items 
including leadership, alignment with organisational objectives, 
engineering competence, good information, understanding 
failure modes and innovation.

Asset managers must be strong leaders. They need to 
have an open mind to new ways of doings things, be good 
communicators and keep abreast of what’s going on with an 
ability to listen and be informed. They must have a vision of 

the future and how to get there. All decisions should be based 
on risk with an auditable record of key decisions and risk 
assessments.  

Plans must be aligned through the asset management 
objectives, strategy and policy up to the organisational 
strategic plan. There must be a clear line of sight through all 
the documents. This will make sure that the assets support the 
company’s requirements and make investment cases easier to 
justify. 

Engineering competence must be demonstrated and will 
require a thorough understanding of the principals of rail control 
and communication systems. Asset managers will normally 
be charted engineers (CEng) who have had their competence 
assessed against Engineering Council standards. The Institute of 
Asset Management also provides a competency management 
system for asset managers.

Control and communications asset management
Most engineering disciplines have similar challenges and 
requirements, and railway control and communications is 
no exception. There is a wide range and age of assets and 
technology, ranging from mechanical interlockings that are over 
100 years old to state-of-the-art processor-based products. These 
assets have to deliver a high level of reliability and safety all day 
every day, with limited time to ‘switch off’ the assets to monitor, 
maintain, repair and renew. At the same time, they are competing 
with other assets for resources and finance. 

The control, management and safety of train movements are 
fully dependent on the control and communications assets. Since 
the mid-1800s, these have evolved from basic principles into 
today’s highly complex electronic systems with many different 
types and technologies across the rail network.

Interlocking of signalling assets with one another prevents 
conflicting or unsafe train movement. Interlockings were 
mandated following the Regulation of Railways Act of 1889 and 
range from the earliest mechanical variants, through a variety 
of electromechanical and electrical interlockings, up to modern 
computer-based software-controlled systems. 

In total, there are around 500,000 maintainable signalling 
assets managed by Network Rail, situated in a wide range of 
environmental conditions, all of which have the potential to affect 
train services. 

Telecommunications
A significant part of the control and communications system 
relies on telecommunications assets to transmit information either 
between parts of the system or, in the case of ERTMS, between 
the infrastructure and the train.

With the increasing use of open networks, and the ability for 
links to be re-routed, the control interface equipment has to 
provide a level of data security which ensures that messages 
intended for one part of the signalling system are not misrouted 
to, or misinterpreted by, other parts of the system.

Voice communications are essential for both normal working 
and emergency purposes and GSM-R is now finally rolled out and 
in daily use. To provide the experience train customers expect, 
requires telecoms assets to provide visual and voice customer 
information, ticketing and security. The asset management 

Former Route Asset Manager, Network Rail
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challenge with these systems are that they can quickly become 
obsolete and subsystems may need upgrading throughout the 
life of the overall asset. 

Cyber security is now a firm requirement for all control and 
communications systems, and the railway community is now on 
board with what is required and is learning fast from enterprise 
networks and other control system disciplines.

Good Information
A key and essential requirement for successful asset 
management is good asset information and systems. In most 
large infrastructure company’s asset information systems have 
sometimes evolved over time to fulfil various requirements. 
The approach can vary between asset disciplines and with no 
automatic linkage between the systems.

In Network Rail (NR) the asset information systems are extensive 
and much work has been done to provide accurate information, 
however they are a collection of separate systems that do not 
integrate easily.

The Ellipse database is basically a cross functional maintenance 
scheduling tool, although it does hold some asset condition 
information, but not to the level required by the asset managers. 
The other systems in use for asset information include: Signalling 
Schemes Asset Data Store (SSADS), Civil Asset Register and 
electronic Reporting System (CARRS) and Operational Property 
Asset System (OPAS).

The SSADS system supports consistent decision making and 
justification for signalling renewal by providing a single source 
of information about the results of previous signalling condition 
assessment work and provides a means of planning forthcoming 
assessments. It  supports the planning of signalling renewals, 
enabling what-if analyses of work packages, and provides a 
central operational repository for signalling equipment asset 
data.  

Ellipse and SSADs don’t update one another and yet they have 
repeated data in each database. Projects are sometimes poor at 
updating all the necessary databases, and this applies not only to 
Ellipse and SSADS but also CARRS for all the signalling structure 
details and OPAS for any buildings assets and air conditioning 
assets.

The answer is that all asset information systems need to be 
carefully designed and integrated, in order reduce manual input, 
reconciliation, interpretation, avoid duplication of effort, and to 
provide only one version of the truth. This is no easy or cheap 
task.

Renewals planning
The volume of signalling interventions planned for any given year 
is primarily influenced by the condition of the asset and its ability 
to deliver the required outputs, together with any signalling 
related works to enhance the network. 

Many factors, including the availability of track access slots 
and design, installation, testing and commissioning resources, 
influence individual project schedules. Interventions can range 
from like-for-like renewals, through part renewal, to complete 
renewal and resignalling. Network Rail asset managers are 
responsible for instigating, remitting and sponsoring the required 
interventions.

SEU and SICA
Network Rail maintenance activity is planned and reported at 
the individual asset level. For planning and delivery of signalling 
renewals, however, this level is too granular and so renewal plans 
are considered at a slightly higher level. 

The Signalling Equivalent Unit (SEU) represents a vertical slice 
through the system that is an interlocking area (with all the 
associated trackside assets). It is therefore a convenient sizing 
tool for a controllable function, such as a signal or set of points, 
including parts of the signaller’s control system, interlocking, 
comms system and apparatus housing in addition to the trackside 
equipment. 

When used for estimating the scope and cost of a resignalling 
project, the number of controlled functions (SEUs) can be used, 
along with the SEU renewal rate, to include alterations to the 
signaller’s control system, the interlocking, train detection, power 
supplies and associated cabling.

The SEU also includes an allowance for other associated assets 
that do not themselves constitute a unit. SEU volumes are used 
to justify budgets and funding requests, therefore it is vital that 
correct counts are made and recorded in order to make adequate 
budget provision. SEUs are also used as part of the contracting 
structure, with a significant effort to improve efficiency, both 
through scope reduction and a reduction in the SEU rate itself.

The Signalling Infrastructure Condition Assessments (SICA) 
process provides a structured approach to determining the 
condition of a signalling asset by answering a set of objective 
questions regarding its physical condition, environment, reliability 
and maintainability. 

Within an interlocking area, samples are taken of multiple 
assets (such as signals) and a condition score for each asset type 
is determined by averaging the score of each asset sampled. 
This ‘remaining life’ gives an indication of the likely date an 
intervention is required to renew the asset type based on the 
currently observed condition, a set of predicted deterioration 
profiles defined within the tool itself, the currently observed 
environment and assuming no other interventions are made.

SICA surveys are either primary or secondary - primary surveys 
are less detailed and occur earlier in the asset’s life. The timing 
and detail of condition assessments reflects the previously 
assessed condition, with more detailed and frequent assessments 
undertaken on those systems in the poorest condition. 

A similar system is used for telecommunications assets (with the 
unfortunate abbreviation of TICA - not for the first time has some 
wag preceded it with “Chicken”).

Asset performance
Control and communications assets are integral to how the 
railway operates and can therefore have a significant effect 
on train services. Not all failures will affect the reliability of 
the railway; for example, some components and sub-systems 
are designed to maintain availability under failure conditions 
(examples are dual filament signal lamps and duplicated 
transmission systems).

A long-standing and consistent measure of the safety of the 
control and communication assets is the number of safety-related 
or wrong-side failures (WSF) recorded in the signalling incident 
system (SINCS). These are sub-divided into high-risk events 
(hazard rating of 20 or more), other failures where the systems 
are unable to provide some restriction or protection (known as 
unprotected) and those where the system provides a degree of 
protection.

Whilst WSFs have, by definition, the potential to lead to a 
safety incident, it must not be forgotten that any failure of the 
control and communication system may have safety-related 
consequences. With the assets designed both to fail safe and 
to supervise other parts of the infrastructure as well as staff, the 
result of failure can be to prevent or restrict train movements. 
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Any loss of the signalling system leads to degraded working 
- with instructions passed verbally between staff and between 
signallers and drivers, assuming voice communications are still 
available. Whilst the procedures are robust, there is always room 
for human error that can lead to mistakes and incidents. 

Control and communication failures have a significant impact on 
the infrastructure with nearly 40 per cent of all failures attributed 
to these assets. Failures of points, track circuits, signalling 
systems and signals have the greatest impact.

The good news is that there is a continuing downward trend in 
both the number of incidents and the resulting delay. Bringing 
maintenance in-house, and standardising both the maintenance 
regime and its application, has contributed to this improvement. 
Much work has been done to identify and eliminate latent 
design and manufacturing issues which contribute to poor asset 
reliability. 

Improvements in the performance of signals are largely 
attributed to the progressive introduction of LED signal heads. 
For points, the introduction of master-class and supplementary 
drive set-up training, together with commissioning of remote 
condition monitoring, and the implementation of improvements 
to address emerging issues following the Lambrigg accident, 
have all had a positive impact.

Track circuit performance has improved with the introduction 
of moulded tail cables, the development and upgrade of TI21 
equipment, upgrading older installations to duplicated tail 
cables, and master-class initiatives to share best practise and 
improve competency applied to insulated rail joints (IRJ).

Signalling’s traditional failsafe approach - the ability to turn 
a signal to danger and prevent route setting - doesn’t help 
availability, and combining high levels of safety and availability 
within an affordable system is challenging.

Known areas of risk
There are a number of known risks that the asset manager has to 
be aware of and manage, some of which are:

• Wire insulation degradation - the degradation of wire 
insulation leads to the risk of circuits being unintentionally 
operated with the potential that train movements are 
authorised when unsafe. The main causes are excessive 

temperatures when, in very high temperature environments 
and with excessive current loading, cables can fail within a 
few months. 
There are no standards or specifications for the lifetime 
of a wire or cable, although a manufacturer will typically 
quote in the order of 20 years in the correct environment. 
Properly designed and managed cables can last well over 50 
years, with some of the paper-insulated twisted-pair copper 
telecoms cables installed in the early 60s still providing 
excellent performance. 
The failure risk with wire degradation is mainly with relay 
interlockings, but it can occur on all signalling equipment. 
Certain types of older cabling are known to be at greater 
risk. Mitigations against wire degradation are environmental 
controls, regular and automatic cable inspection and testing. 
It may be possible to replace individual wires one at time, but 
this can introduce additional risk. Often the only solution is 
complete renewal.

• Silver migration - some insulating materials enable silver, 
often used in contacts, to form conductive paths through the 
surface layers of the material. Relay interlockings of older 
designs, as well as certain types of relays, are at greatest risk 
although these have now largely been replaced.

• Single cut circuits - some lineside circuits only include 
controls within either the positive or negative leg of the 
electrical circuit. This simplified design, a legacy of differing 
approaches to the management of signalling principles and 
circuit design, increases the risk of protection circuitry being 
bypassed due to cable insulation faults.  

• Level crossing approach locking - a legacy of differing 
approaches to the application of signalling principles has 
resulted in some manually controlled level crossings without 
approach locking circuitry. This increases the risk of human 
error with no safeguards in place. The majority of such 
installations have now been addressed.

• Relay failures - safety relays have a number of known failure 
modes that, whilst rare, can lead to significantly increased 
risk such as circuits being bypassed. This can affect all types 
of interlockings, track circuits and level crossings. Regular 
maintenance and servicing of relays is required. This is 
expensive and resource hungry but, as more solid-state 
systems are introduced, the problem will reduce.

Examples of severe wire degradation. Left, in the West Midlands area before resignalling. 
Right, in the Stafford area before resignalling, the wires were attached to old English 
Electric fuse holders.

New VHLC location case provided for the  
East Sussex resignalling project.
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Above, new PLC-based controller (the pen is being used to indicate the 
size of the unit). Such technology introduces a new asset management 
problem of potential early obsolescence.

Right, new barrier machines and 
barriers at Willaston CCTV level 
crossing. The crossing was renewed 
five years before the resignalling of 
the area due to the asset condition 
of the crossing equipment degrading 
at a different rate to the controlling 
signal box interlocking.

Above, two views of the new entry/exit (NX) panel at Crewe Gresty 
controlling Willaston CCTV level crossing.
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• Track circuit rail-head contamination - a particular problem 
with autumn leaf fall and sometimes with other contaminants 
such as sand dropped for adhesion. This may also affect 
rarely used sections due to rust. The problem is best 
managed jointly with the rolling stock operator and with the 
assistance of track circuit actuators, wheel scrubbers and 
railhead treatment trains.

• Equipment obsolescence - railways assets are required 
to have a longer life than in many other industries so 
equipment obsolescence can be a problem. In some cases, 
so long as there is no requirement to modify or change the 
configuration of the asset and spares are available, this is 
not an issue. It is becoming more of a problem with some 
very old mechanical assets as engineers with the expertise to 
manage and service them retire. Electronic software-based 
systems that are a few decades old can also be a problem. 
Solutions can require innovation and the input of specialists 
to retro-engineer parts and subsystems.

Reliability-centred maintenance
Historically, all control and communications equipment was 
subject to a planned preventative-maintenance cycle designed to 
maintain the asset in its ‘as built’ condition, or to manage the rate 
of degradation of the asset to a level that is acceptable.

However, the reliability-centred maintenance programmes 
for signalling and telecommunications equipment have 
both identified historic maintenance tasks that cannot be 
demonstrated to be beneficial either to performance or to 
the asset and have reviewed the desirable frequencies for the 
remaining tasks. The benefits of this are that the maintenance 
resource is utilised more efficiently and, where appropriate, the 
frequency of visits is adjusted to match the criticality of the asset. 

The asset manager is responsible for endorsing and approving 
any change to maintenance plans and monitoring that the 
change does not adversely affect the performance of the 
asset. The Network Rail asset manager also manages a team of 
specialist engineers that assists and mentors the maintenance 
technicians as well as carrying out independent competency 
assessments.

The team of specialist engineers also carry out formal internal 
audits of maintenance teams, but in other parts of the country 
to where they normally operate. This provides a mechanism 
for identifying and sharing best practise, as well as assuring 
compliance.

Intelligent infrastructure
While processor software-based systems can be a problem 
with early obsolescence, the same technology, together with 
modern communications, has provided the ability to monitor the 
condition of assets remotely. Intelligent infrastructure and the 
Internet of Things (IOT) will take this to another level, with even 
more information available to assist the asset manager. In the 
future, this may include automatic input into the SICA system and 
to request maintenance interventions. 

Where substantial numbers of assets within an interlocking area 
are assessed as life expired, or there is a need to change the 
operational configuration of the assets, then an interlocking area 
approach is adopted. 

Projects are categorised to include conventional resignalling 
(where the interlocking and all associated assets are renewed and 
reconfigured, often with an update to, or replacement of, the 
signallers control system) and level crossing renewals (including 
alterations to associated signalling assets). Typically, the 
opportunity will be taken to incorporate network enhancements 
and introduce operational efficiencies by combining control 
areas. This will increase with the introduction of ETCS and traffic 
management.

Historically, the rate of renewal of SEUs has been about 1.5% 
of the population per annum, indicating that many assets are 
being retained in service for over 60 years. So the asset manager 
has a very challenging, but important and rewarding, role - one 
that is vital to getting the most out of the railway’s control and 
communication assets.

Many thanks to Claire Beranek and Graham Wire, Route Asset 
Managers Signalling, Network Rail, for their help with this article. 

Nokia to supply ‘first’ LTE-R network

[RGI] SOUTH KOREA: Telecoms group Nokia is to supply Korea 
Rail Network Authority with what it says would be the “world’s 
first” LTE-R mobile broadband network to support railway 
operations. 

The contract announced on 14 November 2016 covers the 
120 km Wonju – Gangneung route which is under construction 
for opening ahead of the 2018 PyeongChang Winter Olympic 
Games. 

The communications network will be based on the LTE-R version 
of 4G LTE technology which is being developed for mission-
critical railway applications, and will support train operations at 
speeds up to 250 km/h. Nokia said the project is intended to 
serve as a model for future LTE-R deployments, and would help 
to support standardisation efforts. 

ETCS level 2 tested in Poland

[RGI] POLAND: The Railway Institute carried out certification tests 
for ETCS Level 2 using a Pesa Dart electric multiple-unit on the 
nights of 14-15 and 15-16 November 2016.

The tests were undertaken on the Miłkowice – Chojnów route in 
Dolnośląskie voivodship using Siemens onboard equipment. TUV, 
infrastructure manager PKP PLK and train operator PKP Intercity 
also participated.

Nokia is supply radio access network base stations, along with 
its NetAct network management software. As well as covering 
trains, stations and other facilities on the route, the network 
will be designed to be interoperable with other LTE networks 
supporting public safety and maritime operations, as well as 
legacy VHS and trunked radio system networks. 

INDUSTRY NEWS



IRSE NEWS |  ISSUE 229  |  JANUARy 201716

METRO PERFORMANCE

The quest for system performance in 
Singapore re-signalling project
L Y Lam FIRSE
Land Transport Authority, Singapore

The Singapore North-South-East-West Line re-signalling project is 
to replace a fixed block ATC signalling system with an advanced 
CBTC moving block system. The North-South-East-West Line 
(NSEWL) project team has taken this opportunity to look into 
areas where the advanced signalling system can improve the 
system performance. This paper gives a brief review of the legacy 
fixed block ATC system and the railway infrastructure and their 
limitations, and then describes the principles and approaches by 
which system performance improvements are realised in the new 
CBTC moving block system.    

INTRODUCTION
The existing Fixed Block Automatic Train Control (ATC) signalling 
system has been in operation since 1987. As the system is 
aging there are issues of system reliability and equipment 
obsolescence. System breakdown is much more often than in 
the past and it is also difficult to find replacement parts. The 
Singapore North-South & East-West Lines (NSEWL) Re-signalling 
Project addresses the issues of equipment obsolescence and 
system availability, as well as improving the line capacity by 
providing a shorter headway and reduced journey times.

The main scope of the Re-signalling Project comprises the 
replacement of the existing signalling system of the NSEWL 
which includes conventional Relay-based Interlocking, Automatic 
Train Protection (ATP), Automatic Train Operation (ATO) and 
Automatic Train Supervision (ATS) systems with a Communication 
Based Train Control (CBTC) moving block signalling system and 
a Computer Based Interlocking system (CBI). The Re-signalling 
Project is implemented in three stages; the first stage covers 
the North-South Line (NSL) which is scheduled to be put into 
operation in 2017, the second stage is the Tuas West Extension 
which in fact is an extension of the existing East-West Line (EWL) 
and the final stage is the existing EWL, they are scheduled to 
complete by 2018.

BRIEF DESCRIPTION OF THE LEGACy AND RE-
SIGNALLING ATC SySTEMS
The legacy ATC System
The legacy signalling system was designed based on speed code 
signalling and fixed block principles with trackside intelligence, 
in which the trackside equipment installed in each station 
oversees the trains running in its area, while the Automatic Train 
Supervision (ATS) system provides remote control and indications 
to operators at an Operation Control Centre (OCC).  In this 
signalling system the track is divided into sections known as 
blocks which are known braking distances within which trains 
are able to come to a stop safely in emergency.  The number of 
blocks taken by each train to stop under emergency depends 
on the initial speed band within which the train is travelling. At 
each block the train receives a coded signal denoting the speed 
at which the train is required to pass into the next block and 
a maximum safety speed, a figure which is determined by the 
spacing between the trains and the average gradients on the 
track which the train is experiencing.  

This system under normal operation requires two trains separated 
by at least one complete block.  There is at least one clear block 
between trains and it serves as an overlap. The block length is 

sufficiently long for a train to decelerate from the highest entry 
speed allowed in the block to the next speed band speed. There 
are three speed bands in the legacy ATC signalling system. 
They are 78, 62 and 40 km/h. A train running at speeds within 
the highest speed band requires three blocks to stop, in case of 
overspeed. In the intermediate speed band it requires two blocks 
to stop and at speeds within the lowest speed band it requires 
one block to stop. The signalling principles of this fixed block 
ATC system is shown in Figure 1. 

Determination of ATP permissible speed on block 
section
The maximum operating speeds a train can run on a section of 
track is determined by the maximum allowable Civil Speeds on 
the track section concerned. Maximum Civil Speed is derived 
from track alignment as-built design such as applied cant, cant 
deficiency, radius of curve, transition length, rate of change of 
cant of the section of track and gradient etc. 

In the legacy system, the speed bands are designed to optimise 
the block length to achieve the best possible headway of the line 
and maintain safe separation of trains. The Maximum Permissible 
ATP speed was 80 km/h but was adjusted downward by 2 km/h 
to 78 km/h due to unexpected low adhesion on the overhead 
section in Singapore after all trackside signalling installation 
works was completed. The ATP trip speed of the 78 km/h speed 
band is 84.5 km/h and maximum speed a train can reach after 
emergency brake application is 88.5 km/h. Due to limitation of 
the technology, it is not possible to provide two sets of speed 
bands, one for the overhead section and the other for the 
underground section without doubling the ATP equipment both 
on board the train and trackside. The performance of the line is 
degraded and journey times are longer. This requires more trains 
to run the service. 

The signalling Maximum Permissible ATP speed is derived 
based on the Civil Speed limit on the track minus the speed 
increase after an emergency brake application triggered by the 
on-board ATP system, due to traction runway until propulsion 
cut off and full emergency brake is applied. Due to the discrete 
nature of the speed bands the ATP permissible speed band for 
each block can only be set at one of the three designed speed 
bands. To ensure safety the ATP permissible speed band is 
rounded down to the closest speed band below the Maximum 
Permissible ATP speed. Figure 2 shows the principle of how the 
ATP permissible speed band (the blue lines) for each block is 
derived based on the Civil Speed (black line and the Maximum 
Permissible ATP Speed (red line) and the position of block 
boundaries. It can be seen that it is not easy to optimise system 
performance while maintaining safety with reference to the Civil 
Speed to make best use of the line capacity provided by the 
trackwork. 

The architecture of the replacement signalling 
system
The replacement signalling system is a radio based CBTC moving 
block system supplied by Thales Canada. Its high level system 
architecture is shown in Figure 3. It comprises the following four 
major systems.
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Figure 1 – Fixed block ATP system operating principles.

Figure 2 – Determination of ATP permissible speed (fixed block signalling).

Figure 3 – System architecture of replacement signalling system.
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• ZC – Zone Controllers;

• VOBC – Vehicle On-Board Controller;

• ATS – Automatic Train Supervision;

• DCS – Data Communication System.

Zone Controller 
The Zone Controller (ZC) is the core component of the wayside 
vital system. It comprises two systems, a train movement control 
system and an interlocking system. The train movement control 
system is called Movement Authority Unit (MAU) which is 
configured in a two out of three configuration.  The interlocking 
system is a Computer Based Interlocking (CBI) system which 
is configured in a two times two out of two system. MAU 
calculates the train protection envelope dynamically and issues 
Limit of Movement Authority (LMA) to train carried Vehicle 
On-Board Controller (VOBC) based on the information from the 
interlocking and trains reported position in its controlled area. 
It also communicates with its neighbouring MAUs to exchange 
cross boundary commands and trackside equipment status. The 
Computer Based Interlocking system manages route setting and 
prevents conflicting movement of trains. It controls trackside 
signalling equipment upon receiving commands from MAU. 
It also collects trackside equipment status and the state of 
emergency operating devices and then forwards them to MAU 
which in turn generates LMA for each train in its control territory. 

Vehicle On-Board Controller
The Vehicle On-Board Controller (VOBC) is the core of the on-
board system. It provides Automatic Train Protection (ATP) and 
Automatic Train Operation (ATO) functionalities based on the 
LMA and train control commands received from MAU through 
Wi-Fi communication between trackside Access Point and Mobile 
Radio Unit on train. 

The VOBC is a vital ATC component of the CBTC on-board 
system. Each VOBC consists of a Main Processor Unit (MPU) 
and a Peripheral Processor Unit (PPU) in a 3-car electric multiple 
unit (EMU) train. There are duplicate sets of these units in each 
VOBC connected in a two out of two configuration. Trains always 
operate as 6-car formations. Each consists of two EMUs and 
hence has 2 VOBCs installed, one at each end, in a hot-standby 
redundancy configuration to ensure a high level of availability. 
To ensure all critical status are retained during VOBC switchover 
these status are being held for a time. Timer relays are used 
to hold the command status until the takeover VOBC has 
completed its activation and is in control of the train. 

The VOBC establishes the position of the train by detecting 
transponders located on the track bed and checks against the 
data in its database. The LMA from MAU provides the reference 
point to which the train should never pass over under worst 
case conditions. It would stop at least a safety distance from any 
obstruction, be it a train or the restriction zone due to activation 
of trackside emergency stopping device or track closed by 
the system. The VOBC also ensures proper train operation in 
all operating modes and stops train at the station within the 
stopping window under automatic mode of operation.

Automatic Train Supervision System and Data 
Communication System
The Operation Control Centre (OCC) is situated in Kim Chuan 
Depot in which the Central Automatic Train Supervision System 
(ATS) servers are installed. They are configured in hot-standby 
configuration. These servers communicate with the local ATS 
servers in each zone to provide overall system-wide and across 
zone boundaries functions. The Data Communication System 

provides the communication infrastructure for ATS, zone 
controller, VOBC and trackside radio network as well as external 
interfacing systems through which control orders, messages and 
indications are conveyed. 

BASIC ELEMENTS GOVERNING THE HEADWAy
The following elements play a part in determination of headway.

• Technology;
• System Design;
• Traction power (acceleration);
• Line speed;
• Brake rate (emergency and service brakes);
• Dwell time;
• Crossover track design;
• Overlap (safety margin) and System tolerances;
• Train length;
• System response times.

Technology 
The replacement ATC system is a communication based moving 
block system. It ensures safe train separation by applying the 
appropriate safety distances between trains. This allows trains to 
be driven as close to each other as the physical characteristics 
of the system permitted. It achieves it through continuously 
monitoring the position of each train and the state of all trackside 
elements (signal, points, emergency stop plungers/switches, 
civil blast doors, protection key switches, track circuits, track 
circuit interrupter, platform screen door etc.) received by the 
MAU and PMI. Based on this information and train parameters 
the MAU determines the limit of movement authority for each 
train and each train gets an update in every second. This brings 
an improvement in headway in the order of 20 seconds on plain 
track when compared with the legacy fixed block ATC system.  

System design - VOBC head-tail redundancy 
There are two VOBCs on each train, one at each end. In normal 
operation one VOBC is active and the other end VOBC is 
passive. The passive one has no control of the train and the 
active one is not necessarily the one at the front end of the train. 
To improve availability of on-board ATC system, the system is 
designed with an automatic seamless switchover between the 
two on-board VOBCs.  Switchover is only taking place under two 
scenarios. It does so when 

1) The active VOBC fails to perform its ATC control functions or 
2) At terminal stations as a way of verifying the healthiness state 

of the passive VOBC to reduce the chance of VOBC failing to 
takeover on demand. 

The requirement of automatic seamless VOBC switchover is 
implemented in such a way that it will not cause any service 
disruption even when the train is on the move between stations. 
To ensure seamless VOBC switchover the Emergency Brake (EB) 
command status is held during the switchover until the other end 
VOBC has fully taken over. A timer relay of 0.5 second is used 
to hold the status of this critical command. Figure 4 shows the 
connection of the EB Relay (EBR) at two ends of the train. 

Holding the EBR while the VOBC is switching over extends the 
propulsion cut-off time. This in turn extends braking distance and 
lowers the ATP permissible speeds. A longer distance required 
to stop a train after an emergency brake application means a 
longer separation distance between trains. This means a longer 
headway. In addition, the lower ATP permissible speed extends 
the journey time. This requires more trains to run the same 
headway service. Figure 5 shows the Safety Braking Model of 
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During site testing it was identified that the time of 0.5 second 
allowed for VOBC switchover is not sufficient long for the other 
VOBC to fully take over the control. It is necessary to extend 
the time to 0.89 second, which implies that the timer relay has 
to be replaced with one of a longer delay time. This means 
that the braking distance will be even longer and the ATP 
permissible speed is lowered further as well. It degrades the 
system performance even further. Figure 6 shows the impact of 
extending the EBR delay time to system performance. This is 
highly undesirable.
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Train EB fully applied
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(ATPmax)
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Propulsion run away
Traction off 
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Figure 4 – Head-tail emergency brake relay connection.

Figure 5 – Impact on ATP permissible speed and braking distance.

Figure 6 – Impact of extending the EB timer time on system performance.
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In order to retain the seamless VOBC switchover and minimise 

the impact on system performance there are three options to 
be considered as given below. However, the project team only 
considered the first two options in view of the project timeline 
during the execution of the project. The third option is an 
alternative way to achieve a high level of availability with the best 
system performance in terms of headway, line speeds and system 
reliability.

1. Through hardware modification.
2. Software modification.
3. Replace the system with a two out of three system.

Hardware modification
The proposed hardware modification is to remove traction 
control directly at the time EB is triggered by VOBC. This 
shortens the time delay due to delay of multiple relays which are 
in the circuit chain to turn off the traction power. In this way it 
reduces the propulsion runaway time and the train starts coasting 
after traction is removed. 

The EBR timer used remains as 0.89 second to ensure sufficient 
time for VOBC to fully switchover. The hardware modification 
extends the coasting time by the amount of 0.89 second plus 
relay release times and minus the traction runaway time. By 
doing this the speed it reaches after propulsion runaway is 
lower. This improves the system performance significantly both 
in terms of ATP permissible speed and the maximum speed 
the train can reach after propulsion runaway compared with the 
original design. Figure 7 shows the change to the Traction Cut-
off circuit to reduce the propulsion runaway time and Figure 8 
demonstrates the speed profile after EB application. It can be 
seen that it still cannot reach the same performance as that 
without any time delay.

This solution requires modification of rolling stock circuit. In view 
of the number of different train types in the fleet, the size of the 
fleet (141 trains) and circuit variations in different train types this 
option was dropped.

Software modification
The software solution is to let EB apply during the period of 
VOBC switchover and then reset the EBR immediately after 
switchover is completed. The taking over VOBC after it is in 

full control of the train it will check any genuine EB application 
conditions still applied, such as trainline broken, emergency 
stop device/s at station/train is/are operated, closed track (this 
function is to stop train running in the track concerned in control 
mode) is within LMA section of track, etc. If any of these exist, 
EB application will retain and will be in force by the taken over 
VOBC, otherwise VOBC will energise the Zero Velocity Relay. This 
action is to simulate one of the EB reset conditions that the train 
has to come to a complete stop before EB can be released to 
fake the system.

In this software solution there will be a time EB is still applied 
until VOBC switchover and EB reset is completed. There is 
a speed dip in this solution for about 0.6 to 0.7 second. The 
degree of speed dip depends on the difference between EB 
application plus EB reset times and propulsion cut-off time. 

This solution is entirely under the control of the contractor and 
the project team. The degree of modification is relative simpler 
compared with hardware modification and the software can 
apply to all different train types and can be implemented by 
simply downloading the software through an automatic software 
download to trains when they are entering a depot. This option 
was chosen as the final solution.
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Figure 8 – Propulsion cut-off immediately after EB application.

Figure 7 – Traction cut-off circuit.
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Replace the system with a two-out-of-three System 
This option is not considered but worth to have a look into the 
merit it can bring about. The VOBC on each cab is configured in 
a two out of two (2oo2) configuration. Switching over between 
these two VOBC requires a finite time. This always degrades 
the system performance even though the extent may be small. 
There is another option to remove the need to switch over 
between VOBCs. This can be realized by employing a two out 
of three system configuration. In this configuration one unit fails 
to function does not shut the system down as long as there are 
two units which can function correctly and in synchronization. The 
only drawback of this solution is that it cannot meet the project 
time schedule. It also needs further development work to get 
rid of single point of failure of proximity sensor, transponder 
interrogation detector and tachometer. 

This solution removes the requirement of VOBC switchover 
and the design that requires to keep the train door and platform 
screen door status quo when switchover has taken place. In term 
of reliability, a two out of three system offers a higher reliability 
than a two times two out of two system configuration by R(1 - R)2. 
Where R is the reliability of each constituent VOBC unit, i.e. MPU 
plus PPU, in a two out of two system.

Combination of option (1) with (2) and (3)
All three options can be implemented independently. However, it 
is always possible to combine hardware modification with either 
option 2 or 3. This will reduce the propulsion runaway time, albeit 
a small improvement.   

Traction power (train acceleration)
Figure 9 shows the Tractive Effort Speed curve of a typical 
train traction motor. At the initial low speed stage the torque 
supplied by the motor needs to be limited so as not to exceed 
the adhesion limits and it also needs to limit the current surge 
to avoid any damage to electrical equipment. It is controlled to 

Figure 7 – Traction cut-off circuit.
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Figure 9 – Tractive effort vs speed curve.

Figure 10 – Determination of ATP permissible speed (CBTC).
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provide maximum possible torque without exceeding the current 
limits or adhesion limits in the wheel-rail contact. In this region 
the motor-developed torque is proportional to the armature 
current when the field current is held constant. The acceleration 
is held constant until the motor reaches the constant torque 
hyperbola region. The tractive effort then reduces with increasing 
speed and the motor naturally stops accelerating when the load 
and frictional force, gravitational force, etc. (load torque) is equal 
to the torque produced by the motors. It is noticed that at high 
speed the tractive effort is much lower than at low speed. As the 
speed reached after propulsion runaway depends on the level 
of acceleration, the higher the acceleration the higher the speed 
the train will reach before full EB is established. In the initial 
stage of design the contractor calculated the worst case design 
conditions from 5 to 80 km/h and came up with the proposal to 
set the maximum command ATP speed to be 10 km/h below the 
civil speed.  

The project team saw an opportunity to improve the system 
performance when a train is running at high speed with lower 
acceleration rate. The contractor was requested to do an analysis 
on the runaway speed a train can reach after an EB command is 
issued at various speeds and the results indicate that at speeds 
higher than 50 km/h at level gradient the propulsion runaway 
speed increase is 8 km/h or less. 

After analysis the maximum commanded speed is obtained by 
reducing the civil speed by 8 km/h if the gradient is greater or 
equal to 0% above a certain speed. If the gradient is less than 
0% (downhill), the maximum commanded speed is obtained by 
reducing the civil speed by 10 km/h as it was originally proposed 
by the contractor. This increases the overall line speeds of the 
line. This could not have been achieved in a fixed block ATC 
system due to the limitation of speed bands which are in steps 
and cannot be continuous as in a moving block system.

The legacy system works on discrete speed bands and the 
Maximum Permissible ATP speed is rounded down to the closest 
speed band speed. The trackwork design on straight section 
allows train to operate at speed higher than 100 km/h. The 
rolling stock is designed for train running at speed up to 90 km/h. 
Unfortunate, LTA alignment drawings only provides cant, radius 
of curve, length of section of track, gradient and chainage etc. 
but do not include Maximum Safe Speeds for each section 
of track. To make best use of the infrastructure and reduce 
journey times, hence the number of trains require for service, an 
external consultant was employed to undertake an assessment 
on track alignment to determine the maximum speed limits of 
each section of track. The Maximum Permissible ATP speeds on 
each section of track is then derived based on the results of the 
maximum propulsion runaway speeds from the study described 
above. Figure 10 depicts the principle of deriving the Maximum 
Permissible ATP from civil speeds. 
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Figure 11 – Crossover with fouling point within its own track. The layout allows 
early release of point in rear.

Interlocking modification at critical turnback 
crossovers
At terminal stations or turnback sidings with a long crossover of 
radius 500 metres or above track circuits are designed in such 
a way that the fouling point is within its own track circuit and is 
clear of all other track circuits on the crossover. This allows early 
clearance for other routes to set. Points in these crossovers are 
converted/designed to single ended control and single ended 
detection instead of normally paired point design requiring point 
flank protection in conventional interlocking design. In Figure 11 
the Fouling Points (FP) are indicated at locations marked FP. 
When a train, for example, uses route S26(2) through points 210 
and 211 reverse (right) after clearing the centre track S508T, 
S26(1) route using point S210 normal (left) is allowed to set. In 
CBTC system trains are stopped at least a safety distance from an 
obstruction, be it a train, a signal at red or an area protected by a 
safety device after it is being operated. It is considered safe with 
no provision of flank protection in this application. By doing this 
modification headway is improved by about six seconds.

Brake rates
Braking distance depends on brake rates. Normally various 
service brake rates are used to regulate train speeds and a 
constant station brake rate is used for station braking. When train 
speed exceeds the maximum permissible ATP speed on a section 
of track the emergency brake will be applied by the ATP system 
automatically. For trains running on NSEWL the service brake 
rate is lower than emergency brake rate in the tunnel section. 
However, on the overhead section, the emergency brake rate is 
lower due to lower adhesion between wheel and rail when the 
rail is wet, in particularly under torrential downpour of rain.

The train used on NSEWL has a nominal service deceleration 
rate of 1.0 m/s2.  To provide a degree of regulation the VOBC 
will command a constant service brake rate of 0.8 m/s2 with 
gradient compensation. The worst case emergency brake rate 
for overhead section is 0.66m/s2 and for that in tunnel section 
is 0.97 m/s2. As the EB rate in overhead section is lower than 

the service brake rate the system performance is poorer on the 
overhead section. Emergency brake rate tests were performed 
on the test track at Bishan Depot. However, the results proved 
that it is indeed very low and no improved figure can be used. 
Figure 12 shows the impact of lower EB rate based on the Safety 
Braking Model (SBM) on the station braking profile if the position 
of the movement obstruction, such as train ahead, is the same 
as the tunnel section applied. Train has to follow the ATP control 
speeds as it approaches the station (A-B) and then obey the more 
restrictive overhead SBM curve (B-C) to ensure the EB stopping 
point will not be passed even in low adhesion conditions. The 
final speed reduction to the station stopping point can use the 
full service brake (C-D) as the station stopping point is before the 
EB stopping point. As far as headway is concerned this means 
that trains have to be further apart on the overhead section to 
give the same station braking profile as in the tunnel section. 

Factors that cannot be controlled in this project
Some of the factors that contribute to the system performance 
listed above cannot be controlled under this project. They are 
either civil related or rolling stock related or determined by 
operator based on passenger demand and cannot be easily 
changed without major civil or rolling stock modification works. 
They are 

• Running speeds at crossovers;

• Overlap at terminal/turnback stations;

• Emergency brake rate;

• Train length;

• Rolling stock traction cut-off time;

• Dwell times.

These factors should be addressed to best use the infrastructure 
when the railway is first built or when buying new rolling stock or 
building an extension of the existing railway lines. 
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Figure 12 – Impact of running profile on overhead section.

CONCLUSION
When replacing a signalling system, apart from addressing the 
deficiencies of the legacy system and the advantages that will 
bring about by acquiring a more technologically advanced 
system, opportunities always exist to further enhance the system 
performance that are not normally realised in the new system 
core design. For the Singapore North-South & East-West Lines 
Resignalling Project the project team listed out the factors that 
have a bearing on system performance. Each factor was gone 

through to explore any opportunities to improve the system 
performance further. This systematic examination of each factor 
brought about a series of improvement initiatives. Some of the 
initiatives are novel, some are copied from other projects and 
some arose because of problems due to design errors made 
during the course of the project and forced the team to think of a 
better solution. It is worth doing the exercise. The improvement 
work done reduces the headway as well as the journey time. 

Top left, platform installation showing trackside antenna (AP).
Top right, underframe antenna installation.
Above, depot installation with trains on jacks.
Right, train-carried equipment under test. 
Photos LY Lam.
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DIGITAL RAILWAY

Introduction
In October 2016 the UK’s House of Commons Transport Select 
Committee published its Report on “Rail technology: signalling 
and traffic management”, focused primarily on the GB Digital 
Railway Programme. This Programme aims to increase the 
capacity of the railway by up to 40% by implementing a number 
of ‘Digital Railway’ initiatives. These include the implementation 
of ERTMS, in particular ETCS level 2 or 3, using Driver Advisory 
Systems (DAS) to support optimised driving, Automatic Train 
Operation (ATO) and the use of Traffic Management Systems 
(TMS) at Rail Operating Centres (ROCs) to deliver the best 
operating strategy, particularly during disruption.

The Digital Railway initiative is a large cross-industry programme 
of a transformational nature for the national rail network in 
Great Britain, and hence came to the attention of the Select 
Committee.

The members of a government Select Committee are a 
cross section of Members of Parliament from several of the 
political parties. They aim to cast a spotlight on the actions of 
government departments and the Minister in charge. They make 
recommendations to the department and Minister. The Transport 
Committee covers all aspects of passenger and freight transport, 
by all modes.

The Select Committee commenced this investigation in 
February 2016 with written input from interested parties. A range 
of organisations responded including Network Rail, individual 
Train Operating Companies (TOCs), several suppliers, specific 
individuals, and learned organisations including the IRSE. A total 
of 28 written submissions were made. Input was also received 
from the Rail Delivery Group (RDG) which is composed of TOCs, 
Freight Operating Companies and Network Rail, its aim being to 
coordinate rail development strategy. 

Members of the Select Committee made a number of visits 
to relevant places and suppliers, and collected information not 
only from the written submissions, but also by interviewing key 
people from parts of the operational and supply sectors of the 
rail industry. These interviews were held over four days, in open 
session.

Context
The Report starts by setting the context, specifically the 130% 
increase in UK rail passenger journeys since 1994 with growth 
anticipated to continue. Some routes are close to maximum 
capacity both in terms of trains operating and length of trains. 
Other ways must be found of running more trains on the 
infrastructure unless more lines are built. The report explains that 
one way to add more trains to the existing network is to use the 
latest the digital control system technology. However it cautions 
that other selected infrastructure improvements will be required 
as well, including enhancement of train handling capacity at 
some stations, if the benefits are to be realised.

Current signalling systems are briefly summarised by referring 
to “lights on sticks” and fixed block sections. It notes that block 
sections have to be designed for the train with the longest 
braking distance from the permissible speed and thus are 
sub-optimal for slower or better braked trains. Perhaps a little 
more debatable is the assertion that whilst the technology 
has changed, signalling principles have hardly changed since 
introduced under the 1889 Regulation of Railways Act. This is 
true in relation to the use of ‘block sections’ but in other respects 
the approach to signalling has changed substantially since the 
days of semaphore signalling.  The report also seems to over-
estimate the length of block sections, and in referencing  a 
Network Rail document it says that average high capacity urban 
block lengths are between one and one and a half miles. This 
may be the allowed braking distance on faster routes but the 
typical block lengths are around half of these values using four 
aspect signalling, and many, for lower speeds, are considerably 
shorter.

UK Transport Select Committee report on 
the Digital Railway programme
David Fenner

A summary of, and comments on, the UK House of Commons 
Transport Select Committee’s report on “Rail technology: 
signalling and traffic management”.

HC 67

Published on 27 October 2016

by authority of the House of Commons

House of Commons

Transport Committee

Rail technology: 

signalling and traffic 

management

Seventh Report of Session 2016–17

Report, together with formal minutes 

relating to the report

Ordered by the House of Commons to be printed 

17 October 2016
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For the purposes of the Report modern signalling systems are 
considered to be ERTMS/ETCS/GSM-R, ignoring CBTC systems 
(this report is focused on the main line railway). It provides 
background to the development of ERTMS and the role of 
UNISIG. It suggests that whilst the departure of Britain from the 
European Union (EU) means the UK may not need to implement 
EU directives, it would be counter-productive and costly to 
abandon what is becoming a worldwide standard with more 
than 45% of installed ERTMS systems being outside Europe. This 
forms the first of its concluding recommendations.

The ETCS Levels are summarised, stating that in Level 1 the 
movement authority is still provided by a lineside signal whereas 
with Level 2 signals can be dispensed with, movement authority 
being given and updated on an in-cab display. It notes that Level 
2 retains trackside block sections and expensive infrastructure-
based train detection. With Level 3 the train detection is train-
based. A short paragraph discusses the technology of GSM-R 
and the fact that this is rapidly becoming obsolete.

The Report moves on to Traffic Management systems but seems 
to be confused about what a Radio Block Centre (RBC) does and 
how that fits within a ROC. This is followed by a summary of DAS 
which is technically reasonable if a little simplified.  

Proposals for a Digital Railway are then summarised, describing 
it as a cross-industry plan with all trains to be fitted by 2024, all 
signalling traffic management enabled by the same date, and all 
signals ETCS enabled by 2029. To achieve such a plan the RDG 
suggested the following were necessary pre-conditions:

1. A realistic plan accepted by all stakeholders.
2. Simplified, consistent infrastructure design with a significant 

degree of automation.
3. Aligned funding and incentives to implement compatible 

systems.
4. Current funding to fully develop the plan so implementation 

can progress in Control Period 6 (2019 - 2024).
5. A stable plan to engender support from the supply industry 

and with suitably transparent governance.
The RDG also suggested that the challenges of retro-fitting 

existing trains are significant, as are the organisational and 
training implications of such a major technology change.

The Committee concluded that the benefits of the Digital 
Railway are much-needed and the Programme should be 
accelerated, but that a more robust business case is also 

necessary. The justification should focus on individual routes and 
be fully consulted before the strategy is finalised. In my opinion, 
whilst elements can be route focused, and indeed it may depend 
on the definition of a route, the fact is that a large element of the 
cost is fitting the trains, and because these travel over multiple 
routes, a route-focused business case may increase the challenge 
rather than simplify it.

Planning, funding and its implications
The Report then notes the re-classification of Network Rail (NR) 
as a public body, meaning it is now dependent on Government 
for funding and cannot raise money by other means except asset 
sales. It goes on to highlight the recent poor state of Network 
Rail funding, especially with the overly optimistic plans for 
projects to be completed in Control Period 5 (CP5 – 2014-2019). 
It also notes that current operational expenditure in CP5 is above 
that determined by the Office of Rail and Road (ORR), meaning 
the NR will start the next Control Period with considerable 
expenditure already accounted for as a result of overspend or 
deferral from CP5.

The shortfall of funds means that the programme to design 
and do a ‘First of Class’ fitment of ETCS in each type of train has 
been curtailed, discouraging the supply industry and delaying 
any possible date by which roll out could be achieved. The 
Committee looks to the Department for Transport (DfT) to ensure 
that cab fitment and trackside implementation remain broadly 
aligned.

The supply industry rightly highlighted some of the twists and 
turns in the Programme to date. This has led to the recruitment 
and training of staff only to find that because work does not then 
take place as planned, people move to other projects or worse 
still leave the sector, requiring more training and new staff when 
the work resumes. The supply industry also commented that so 
far it has not been significantly involved in the development of 
plans for the Digital Railway. This led to a further Committee 
recommendation to both NR and the DfT to increase the 
involvement of suppliers.

How big will the capacity enhancement be?
The Report examined the 40% additional capacity claim and 
noted this is based on a study of the South Western Main line 
between Surbiton and Waterloo.  It assumed the proposed 
‘Crossrail 2’ will be built, relieving capacity constraints at 
Waterloo (Crossrail 2 is a proposal to build a tunnelled route 
across London from the south-west to north-east). The Report 
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DIGITAL RAILWAY
states that the study shows an increase from 28 trains in the peak 
hour to 34 on the route between Woking and London (this looks 
like 25% increase rather than 40%). Evidence given by the IRSE 
suggested that the 40% claim may be achievable in a few cases 
but in general the figure would be significantly lower. Other 
industry observers also warned of excessive claims in respect of 
capacity. 

As a result there is a recommendation made principally to the 
DfT, with elements directed at NR, to be very clear about the 
actual capacity gains delivered and to test the business case 
against other options that could deliver a similar increase.

There is further comment about the publicity being focused 
on an ETCS Level 3 system, when in fact such a system does 
not yet exist. Later in the Report the views of the freight sector 
are considered, noting in particular the potential adverse 
impact on profit margin because of the need to fit large fleets 
of locomotives to run anywhere on the network. The Report 
does not discuss the technical implications of moving to Level 
3 for freight operators. The fundamental problem for Level 3 is 
proving the train remains ‘complete’ (in other words, it has not 
split into two and left vehicles on a section of track). I am not 
aware of any substantive progress towards solving this challenge 
in an acceptably safe and economical way. It is not surprising 
that at a pan-European level the development work has stalled.  
Interestingly the report recommends that the rail freight industry 
should not be forgotten during the implementation of the Digital 
Railway.

The Committee recommends that Level 3 should only be 
considered as part of the plan when it is available, but that more 
effort should be put in to completion of development work, the 
latter point being almost word-for-word a comment provided by 
the IRSE.

The experience of others
A short section of the Report looks at the experience of London 
Underground (LU) and highlights the capacity gains and 
improvements in reliability as a result of signalling upgrades on 
the Victoria Line and other routes. The report erroneously states 
that metro systems are the main applications of ETCS in the 
UK, failing to recognise that these are in fact proprietary CBTC 
systems. 

The Report cautions that metro routes are much straightforward 
than main lines, tending to have a simple route, one type of 
rolling stock and one speed of running.  David Waboso was 
until recently the Capital Programmes Director for LUL and 
played a significant part in the success of the recently completed 
upgrades. The Report expresses the hope that his appointment 
to lead the Digital Railway Programme will bring with it his 
experience of implementing similar projects on LU. 

Surprisingly, the Report makes no reference to Thameslink and 
its world-leading application of ETCS Level 2 with ATO on the 
core section of track. Whilst this application is not yet completed 
and operational, trials have been conducted on the route with 
both the original test train and more recently with one of the 
news trains procured specifically for this route. 

Implementation options are discussed and, with the support of 
a variety of witness statements, it is concluded that there is no 
single solution that would be appropriate for every route. Thus 
applications on a case by case basis should be promoted. The 
RDG did however suggest that ‘islands’ of ETCS operation should 
be avoided, and that DAS and or Traffic Management could be 
implemented on some routes more quickly and effectively than 
the ETCS elements. 

Impact on people
A short section of the Report refers to evidence given by the 
Unions, in particular The Association of Locomotive Engineers 
and Firemen (ASLEF) and the Rail and Maritime Trade Union 
(RMT). This highlighted the potential impact of significant 
change on personnel, and the scale of re-training that would 
be required. There was comment that such re-training was late 
in the Cambrian pilot Line trial of ETCS so far as ASLEF were 
concerned. The Report notes that the Unions currently have 
little involvement with any of the parties developing the Digital 
Railway plans, leading to a recommendation to consider more 
widely the impact that the technology will have on railway 
personnel.

Timetabling
There are three paragraphs in the Report about timetable 
planning, offering a view that the current 40-week planning 
cycle makes timetables unresponsive to passenger and freight 
user needs. Some traffic management suppliers suggested that 
timetables lack sufficient detail, making them “too approximate”. 
There is also a suggestion that if more detail such as train loading 
was available, this could be used to reduce the delay to a loaded 
passenger train by delaying an empty train. In my experience 
this may sound good in isolation but such action may be 
counterproductive if the previously ‘empty’ (and now late) train 
becomes a loaded commuter train on a tight turn round later in 
its roster.

This led to a recommendation that in the longer term a more 
responsive timetable planning process should be developed to 
complement better traffic management systems.

Funding
Finally, the Report considers the funding arrangements for the 
Programme, and in particular the five-yearly Control Periods by 
which Network Rail is funded.  Some elements of the supply 
industry see this as contributing to “feast or famine” cycles of 
work, discouraging them from making long term investment in 
resources and systems. The DfT and government suggested that 
this need not be the case, and identified specific major projects 
such as Crossrail that are not so affected. The Committee rightly 
highlights that at present the ‘Digital Railway’ is not such a 
project.

The introduction of Class 700 trains with ATO and ETCS L2 on London’s 
Thameslink route will offer one of the first examples of a main line 
‘Digital Railway’ solution in the UK. Photo www.siemens.com/press.
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There is a suggestion in the Report that an element of private 
funding could be leveraged in to the ‘Digital Railway’, by make 
additional payments to a supplier during the operating life of the 
system if their particular system demonstrated delivery of specific 
benefits.

IRSE evidence to the Select Committee
The IRSE submitted written evidence to the Select Committee in 
February 2015. A brief summary of that evidence is given here, 
and if you want to explore the full text visit  
http://bit.ly/2fD5m1g.

In summary, our evidence suggested the Digital Railway 
Programme could be transformational in nature, and should be 
therefore regarded as a project of national significance and be 
treated differently to normal signalling upgrades.  Modern traffic 
management and train control systems can release more capacity 
within the existing rail network. The additional capacity can be 
used either to provide more services or to improve operational 
reliability. Additional capability will only be fully realised by a 
systems approach, and may require infrastructure improvements 
junctions and stations as well, and changes to aspects of train 
operation.

Our evidence stated the timescales of 25 years are realistic, but 
that delivery by 2029 (which has been suggested) would be very 
challenging. The current structure of the railway industry in Great 
Britain was mentioned as one of the barriers to the delivery of a 
complex cross business programme. This point was expanded 
to suggest that further fragmentation of the management of the 
network as a result of devolved local authority power would make 
the Programme even more complicated to deliver.

Our evidence also focused on the need to develop a new skills 
base and to bring young people at both graduate and apprentice 
level into the business, including much-need skills that are new to 
the industry.

For ETCS level 2 we stated that the technology is broadly 
mature, although there are a few outstanding areas where work 
is still required. Updates to specifications and software are 
significant challenges, including as they do the need to provide 
backward compatibility and to maintain safety.

Issues are raised in the IRSE submission regarding GSM-R, 
highlighting the interference being experienced from adjacent 
frequency networks, the need to move to packet switching for 
data transfer (GPRS) and the risks of obsolescence during the 
next decade.

ETCS level 3 is described in our submission as not yet possible 
to buy for use on a heavily trafficked railway. Two primary reasons 
are given for the lack of availability. One is the need of the 
system promoters (the European Union Agency for Railways, 
formerly the ERA) and of manufacturers to recoup the system 
development costs of Level 2 before working on Level 3.  The 
second reason is the need to find a reliable and acceptably safe 
train integrity solution. 

Regarding train fitment, the challenges are exposed both 
technically and logistically in the IRSE’s submission. The 
operational implications of unfitted trains being unable to 
operate on ETCS-equipped routes during migration are 
highlighted. It notes that whilst some ‘first in class’ freight 
locomotive fitment work has been completed, there is no 
immediate plan for any fleet fitment programme.  For passenger 
rolling stock, only one ‘first in class’ design has been completed.

On capacity improvement our input suggests the 40% claim 
is significantly higher than is likely to be delivered in most 
situations. This is attributed to other constraints such as stations, 
junctions and traffic mix. We also point out there are different 

ways of measuring capacity which can mean different things 
to different people.  The importance of TMS, C-DAS and 
effective timetable management in improving capacity were also 
highlighted.

We noted that existing operational rules and signalling 
principles are appropriate to current technology but will require 
significant re-thinking as we move to ETCS. Collaboration with 
other European Railways with similar challenges to the UK is 
recommended, highlighting specifically the Netherlands and 
Denmark. 

In discussing safety and security, we pointed out that the 
introduction of TPWS at the turn of the century has significantly 
reduced the incremental safety benefit arising from now fitting 
an ATP-equipped system such as ETCS. There are however safety 
benefits for trackside workers arising from reduced trackside 
equipment, especially with Level 3. The change of responsibility 
for safety (for instance, requiring drivers to input safety-critical 
train data before starting a journey) was highlighted. The 
subject of cyber-security was also mentioned, noting that whilst 
protection for the purposes of safety do feature in ETCS, there is 
a risk of ‘denial of service’ attack.

The IRSE’s submission makes a plea for more interchangeability 
of parts within sub-systems. It notes that this will be a challenge 
to the supply industry because it reduces the opportunity for 
suppliers to differentiate their products from those of their 
competitors.

Looking at people and skills, we note that at present the skill 
base is dominated by experience of more conventional types of 
signalling systems and operating methods. The Digital Railway 
is seen as a potential catalyst for a change to new skillsets, but it 
must involve all parts of the industry including the supply base.

In terms of planning and funding, the IRSE suggests that 
because this is a long-term programme it should be put on a 
similar footing to the proposed new UK High Speed line (HS2) 
or Crossrail, and be classified as a National Infrastructure Project 
alongside major infrastructure programmes in other industry 
sectors. It goes on to argue for consistent and continued funding, 
and for avoiding the frequent re-working of the case for ETCS 
which has been a feature of the past 15 years since the ERTMS 
Programme was started.

The final two sections of the IRSE’s submission address 
procurement and the structure of the rail industry in Great Britain. 
The key concern as regards procurement is the impact of stop 
– start contracting, which discourages supplier investment and 
ultimately affects efficient delivery. In terms of industry structure, 
the benefits in terms of passenger growth since privatisation are 
acknowledged, but we point out the difficulty that the structure 
presents to major multi- functional projects and programmes. 
There is a real need is for a systems approach with incentives for 
all parties to deliver through win – win partnerships. 

Conclusion
Overall the Select Committee Report supports the development 
of the ‘Digital Railway’ and provides some sensible guidance on 
issues to consider during the planning and implementation of the 
systems that constitute the ‘Digital Railway’. However there are 
some simple errors and areas where a lack of full understanding 
of the topic covered perhaps undermines its value.

Shortly after this article was written the UK Chancellor’s Autumn 
Statement included a commitment to provide £450M of 
additional funds to support the Digital Railway initiative.

David Waboso will be the IRSE’s Guest of Honour at the IRSE’s 
Annual Dinner in London on Friday 21 April.
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LOOKING BACK
PROFESSIONAL LIVES

  News from the IRSE
Francis How

4th Presidential Programme technical paper
The fourth of our Presidential Programme Technical Papers 
will be presented in London on 10 January by Andy Stringer 
(Siemens) and Graeme Christmas (Network Rail).  The event 
takes place at the IET (Savoy Place) at 18.00, with refreshments 
available from 17.30.

The paper will examine how signalling solutions need to be 
adapted to meet the future demands of more benefit for lower 
cost. As well as considering traditional areas of cost savings, the 
paper considers different perspectives, looking at not only the 
price of signalling but also the value that the system provides.

ATO seminar, London
The IRSE and the Institution of Mechanical Engineers are jointly 
running a one-day seminar on the subject of Automatic Train 
Operation (ATO).  The event will be taking place on 16 February 
in London.

ATO is common on metros, but so far has been little used on 
other rail networks.  But with the pressure to increase capacity, 
and the introduction of ETCS, there is both a need and an 
opportunity to broaden the application of ATO to national rail 
networks.  This seminar will explore those opportunities, as well 
as the technical and operational challenges.

For more information, and to book places, go to  
http://bit.ly/2gpFZ3O.

Annual Dinner in London
The IRSE’s Annual Dinner will take place at The Savoy in London 
on the evening of Friday 21 April, at which our Guest of Honour 
will be David Waboso, Director of the Digital Rail Programme 
in Great Britain.  If your company wishes to host a table at this 
ever-popular event, please email Hilary Cohen in the IRSE office 
(hilary.cohen@irse.org) as soon as possible.

Merit awards
From time to time the IRSE makes ‘Merit Awards’ to IRSE 
members who have given long and dedicated service to the 
Institution.  Two such Awards were made recently, one to 
Malcolm Menadue for services to the Australasian Section, and 
the other to Peter Allan for services to the Scottish Section.  
These were well-deserved recognitions of many years of 
work in support of their respective Sections, and we send our 
congratulations to Malcolm and Peter.  

Professional Development Manager
Judith Ward is joining us as our new Professional Development 
Manager at the beginning of January.  Judith is a Chartered 
Engineer, and a signal engineer by profession.  She previously 
worked for Atkins in London, managing the development of 
their signalling resources.  Judith has also served on the IRSE’s 
Recruitment, Marketing and Publicity Committee for several 
years.  She will be based in London.  

ASPECT 2017: Call for Papers
ASPECT 2017 will be taking place in November 2017 in 
Singapore.  The Call for Papers was issued at the end of 2016, 
and we are keen to receive proposals for papers to be presented 
at the Conference.  Visit the ASPECT webpage  
(www.irse.org/aspect) and download a paper submission form 
(or follow the direct link http://bit.ly/2fVmPVg). Please email 
this to aspect@irse.org  together with a 500 word abstract 
outlining your topic by 31 January 2017.  The selected authors 
will be notified in April 2017 and will have until June to prepare a 
full paper.

Nominations for Council
Corporate members of the IRSE (Associate Members, 
Members and Fellows) will shortly receive an invitation to 
make nominations for the vacancies that will arise on the IRSE’s 
governing Council in April.

IRSE MATTERS

For more information 
on IRSE activities 
visit our website

Do we have your 
most up to date 

details?

The best place to visit for information 
on institution membership, activities, 
publications and up-to-date news is 
our website at www.irse.org.

Also look out for our tweets at  
@IRSEHQ.

Please take the time to check your 
details on our new database system. 
Visit www.irse.org, click on the 
Login to IRSE link, enter your email 
address and password, and click on 
My Record on the left hand side of 
the screen.

Thanks for checking!
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When I thought about what aspect of the Beijing 
Convention to write about, many different things ran 
through my head regarding Chinese railways - the 
enormity of the depot facilities, the efficiency of their 
systems, the enthusiasm for their railways.  These are 
all impressive, but the one fact that stood out most 
to me was how seriously they take the building and 
running of their railways. 

From the very first full day of the Convention 
onwards, I met passionate people who wanted to 
share their current work as well as to understand 
from me on how we operate our systems in the UK. 
The presentations throughout the first day covered 
both mass transit networks and cross country high 
speed services. But these talks weren’t just about 
today’s railway, they took us on a journey on why 
they developed as they did, the facilities they provided 
to assist that development, the systems they have 
produced, and what more is planned. Many speakers also keenly 
portrayed that their CTCS (Chinese Train Control System) could 
be likened to ETCS. They highlighted that some of the many 
standards they used to develop CTCS were in fact European 
standards such as EN50128.

The tours of the rail facilities that we saw during the Convention 
were varied and interesting, with every organisation and 
company clearly very knowledgeable about their business and 
their engineering. The tour guides were keen to show off the 
facilities and the staff that worked there. It was great to see the 
pride these individuals had in their vocation and workplace. 

Unlike the UK, where a lot of existing lines are being re-signalled 
to improve capacity and reliability, China has a much newer 
network, at least so far as high speed rail is concerned.  The 
signage is clear and informative (much of it in English as well as 
Chinese). The concourses are fit for purpose and support future 
capacity demands. The trains run efficiently. Transfers between 
lines are sleek and uncomplicated. The network works! The 
High Speed Network (called as such when referring to speeds of 
250 km/h – 300 km/h) is  hugely impressive, efficient and smooth 
running. Had it not been for an overhead LED Information Screen 

flickering between 302 and 303 km/h, you would be forgiven to 
think that you were travelling at half that speed. 

What greatly impressed me was the involvement of their 
universities in the development of their railways. They really are 
serious about the development of young engineers and their 
signalling systems. They have universities that are focussed on 
transport-related engineering disciplines, some of which are 
developing international links with other universities, such as 
Birmingham and Southampton in the UK. This could lead to 
China being serious contenders in the European market in the 
future. I am currently a student at university, completing my 
degree in Railway Engineering, and I was in awe of the facilities 
that they provided their students, and the learning potential they 
granted them in current railway-specific technology. China is 
taking development seriously and, with strong support from the 
Government, they are investing in the future.

The overall message I took from the Convention was that 
whatever strides one’s own country is making in developing its 
railways, we must take every opportunity to learn from other 
countries, because everyone is trying to do the same thing; run a 
safe, reliable and efficient railway. 

Beijing 2016: a personal view
Rob Taylor-Rose

Rob Taylor-Rose of Network Rail won the IRSE-
Signet Award for achieving the highest marks in 
any single module of the IRSE Exam in 2015.  His 
prize was to attend the Beijing Convention, and 
here he reflects on the event.

At the convention, from left to right: Francis How, IRSE Chief Executive,  
Charles Page, President, Rob Taylor-Rose and Andy Knight of Signet Solutions.
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The 2016 IRSE International Convention was successfully held in 
Beijing from 10 - 14 October last year. At the same time the IRSE 
China Section was inaugurated by IRSE President Charles Page 
and China Section Chairman Prof Bin Ning.

The beginning
All of this started with a dream back in 2010. In that year the 
Convention was held in Delhi, India, and attended by our 
Committee Member Alex Wong. When he saw how India could 
form an IRSE Section and also hold a Convention, he asked 
himself, “How about holding a Convention in China, and also 
setting up an IRSE China Section ? Why not ?” It was just a dream 
for him. When he came back to Hong Kong and proposed the 
idea to the HK Section Committee, he was fully supported. 

In order to transform this idea into reality, it has to be proposed 
to the IRSE Headquarters in UK, and also to the appropriate 
people in Mainland China. 

A bridge Between IRSE HQ and China
An opportunity arose in March 2011, when Claire Porter, then 
Senior Vice-President of IRSE, visited Hong Kong Section. She 
met with Charles Lung, then Vice-Chairman of IRSE HK Section, 
to discuss the general topic of promoting membership globally. 
Charles suggested to her to tap the huge market of Mainland 
Chinese signal engineers, and offered to accompany her to 
Beijing to meet the members there. Claire gladly accepted.

At that time, the total number of IRSE members in Mainland 
China, according to the record of IRSE HQ, was only about ten, 
far from being sufficient to form an oversea section. Fortunately, 
the one and only one IRSE Fellow in Mainland China, Professor 

CHINA SECTION
A dream come true
Charles Lung HonFIRSE

Bin Ning, President of Beijing Jiaotong University (BJTU), was 
a good friend of IRSE(HK), through continuous co-operation 
between IRSE(HK) and BJTU in running university degree courses 
in Hong Kong from 1999. In a meeting with Prof Ning in April 
2011, Charles mentioned the idea of IRSE China Section and also 
a Convention in China. Prof Ning was very keen to follow up the 
idea to reality. IRSE HK Section was the ideal bridge between 
IRSE HQ and China to achieve this target.

Pioneering visit to Beijing
In October 2011, Claire Porter, then President of IRSE, with 
Colin Porter, Chief Executive of IRSE, made their pioneering visit 
to Beijing, accompanied by Charles Lung, Vice-Chairman, and 
Alex Wong, Committee Member (and ‘dreamer’). They met with 
Prof Ning in a very formal meeting, when he introduced to them 
some of the top railway signalling professionals in China, and 
promised to submit at least ten applications for IRSE membership 
by the end of the year. This first meeting between IRSE HQ and 
Chinese members was a great success (photo 1).

With the help of HK Section in the process of filling the 
application forms, ten applications for new membership (four 
Fellows and six Members) were approved by Council in early 
2012. In order to make this a special occasion, Claire Porter and 
Colin Porter made their second visit to Beijing in March 2012, to 
present the membership certificates to the ten new Fellows and 
Members (See photo 2). So the membership in Mainland China 
was doubled in just one year.

Growing the membership in China
In the following two years, with the arrangement of HK Section, 
two more IRSE Presidents also made their visit to Beijing: 
Francis How in April 2013 (photo 3) and David Weedon in 
February 2014 (photo 4). They were both warmly welcomed by 
Prof Ning, and also visited some Chinese railway systems and 
equipment suppliers.

During the same period, the HK Section also made great 
efforts to promote more signalling professionals in Mainland 
China to join IRSE. In their regular visits to Beijing, Charles Lung, 
then Chairman, Y F Sung, General Secretary, and K W Pang, 
then Committee Member, visited many railway organisations, 

1

2

3
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consultants and related equipment suppliers. They made 
presentations about IRSE, and encouraged suitable candidates 
to apply for membership. In these two years, the membership in 
Mainland China grew to about 40, over a wide-spread range of 
companies. It was getting close to the requirement of forming a 
local section.

Taking the final step
In April 2014, Charles Page was elected Vice-President of IRSE, 
designated to become President in 2016. The proposal to hold 
the Convention of 2016 in Beijing was approved by Council.

With this go-ahead signal, Charles Page, accompanied by 
K W Pang, then Vice-Chairman, and Committee Members 
of the HK Section, made his visit to Beijing in October 2014 
and met with Prof Ning, who formally accepted to host the 
2016 Convention in Beijing. With the guidance of HK Section, 
a provisional organising committee was formed under the 
leadership of Yinghong Wen of BJTU, to proceed with the 
tasks of forming an IRSE China Section and holding the 2016 
Convention in Beijing. The date was also set as 10-14 October. 

In order to understand the details of organising a Convention 
and the actual day-to-day running, a team of some ten members 
from China attended the 2015 Convention in Australia. In 
addition to participating in the events of the Convention, 
they also held meetings with IRSE officials and the Australian 
Convention organising team. 

With all the information in hand, the organising team returned 
to Beijing to start their 1½-year long task of working out the 
Convention programme, down to minute-by-minute details. The 
result of their hard work can be appreciated in the clockwork 
precision of the running of the programme.

The setting up of IRSE China Section was no simple task. To set 
up a ‘foreign-connection’ association in Mainland China needs 
the endorsement and approval of many organisations, such as 
China Railway Society, even including the Ministry of Foreign 
Affairs. The wording of the Section Bylaws had to satisfy both 
IRSE HQ requirements and Chinese regulations. With numerous 
back-and-forth negotiations, and the hard work of many in 
Beijing, London and Hong Kong, it finally got all the required 
signatures. Council approved the formation of China Section in 
July 2016.

Inauguration of IRSE China Section
It was a most exciting moment to witness the inauguration of 
IRSE China Section, on 11 October 2016, during the opening 
ceremony of the Convention. To celebrate the successful 
realization of our dream, K W Pang, Chairman of IRSE HK 
Section, was invited to speak on stage to all Convention 
delegates, and also to present a silver disk to IRSE China Section 
(see photo 5). 

4
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MIDLAND & NORTH WESTERN SECTION

At the Midland & North Western Section technical meeting on 
9 November 2016 in Birmingham the speaker was Andy Free of 
the East West Rail Alliance, which is a partnership between Laing, 
Volker, Atkins and Network Rail to deliver an ambitious project 
that will re-establish a railway link running East-West across the 
centre of England, linking the main trunk lines which run North-
South.

Andy began by explaining some history, starting with the 19th 
Century construction and 20th Century closure or downgrading 
of a network of railway lines linking Oxford with Cambridge. 
By the start of the 21st Century, part of the route was entirely 
closed and sold out of railway ownership, part had a limited local 
passenger service, part was maintained for freight operations 
and part was mothballed (out of use and not maintained). 
The initiative to reopen and upgrade the railway came from 
a consortium of local government bodies. There is a strong 
business case based on the population growth and road 

November technical paper: East West Rail
Report by Ian Mitchell

congestion in the towns along the route. Implementation is 
starting with the Western section between Oxford and Bedford 
where the route remains in railway ownership.

The first phase of the project was the upgrade of the railway 
from Oxford to Bicester. This was a single track line with a limited 
local shuttle service. The upgrade created a 100mph double track 
railway with a new chord at Bicester allowing Chiltern Railways 
to operate a service from London Marylebone to Oxford. This 
opened as far as a new station at Oxford North Parkway in 2015, 
with the final link into the main Oxford station due by the end 
of 2016. This phase has been very successful with passenger 
numbers ahead of predictions.

The second phase of the project is a similar upgrade for the 
freight only line from Bicester to Aylesbury via Claydon Junction, 
and the mothballed section from Claydon to Bletchley. Together 
with minor enhancements between Bletchley and Bedford, 
this will allow passenger services to operate from Oxford and 
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Aylesbury to Milton Keynes and Bedford. The specification for 
the upgrade is to provide sufficient capacity to accommodate 
these local services plus additional paths for inter-regional 
freight and passenger services to exploit the new links between 
the Great Western, Chiltern, West Coast, and Midland Main 
Lines. This phase is now at the option selection stage. The aim 
is to obtain a Transport and Works Order in 2018, and start 
construction in 2019. The construction logistics are complicated 
by the planned route of the HS2 High Speed Line which runs 
alongside part of the East West Rail route. Because of this an 
opening date for Phase 2 has not been finalised, but it is likely to 
be in stages between 2020 and 2023.

Andy then went on to describe some of the signalling 
issues faced by the project. Phase 1 has been delivered with 
conventional UK lineside signalling and the plan is to continue 
with this for Phase 2. ERTMS/ETCS was considered, but not 
adopted, as the connecting routes and rolling stock to be 
used will not be fitted in the planned timescale. Phase 1 was 
implemented using Thales axle counters and Siemens Trackguard 
Westlock interlockings located at the existing Marylebone 
Control Centre, where the signalling control system was 
upgraded to the latest Resonate IECC Scalable workstations. 
Phase 2 will be an extension of the Marylebone control area, 
but the workstations will migrate to the new Rugby ROC. The 

interlocking selection for Phase 2 is not finalised but current 
plans are to use ElectroLogIXS interlockings with Frauscher axle 
counters.

A major consideration at the Option Selection stage has been 
around trying to minimise the risk arising from level crossings 
along the route. On the former freight only and mothballed 
sections the aim has been to eliminate level crossings entirely on 
the rebuilt railway. There is just one exception next to Bicester 
Village station on Phase 1.  On the Bletchley to Bedford section, 
where the present hourly stopping service will be supplemented 
by an additional hourly fast service, it was calculated there 
would be a 118% increase in risk if the existing crossings were 
retained. This is an unacceptable risk, so every crossing on 
the route was reviewed to determine options for closure or 
risk reduction. A solution has been devised that addresses the 
highest risk crossings where improvements are achievable, and 
this is predicted to give a 70% reduction in risk despite the more 
intensive train service.

Andy concluded by reminding us of the project’s vision to 
connect people and business in a sustainable manner as a 
stimulus for regional growth, and he commended to us the 
‘alliancing’ approach that he believes is making a big contribution 
to the efficient delivery of a hugely complex project.

MALAYSIAN SECTION
Third anniversary

Report by Aniket Mukhopadhyay

The IRSE Malaysian Section of hosted a technical seminar to 
mark its third year of existence on 27 October 2016. This event 
was participated by IRSE President, Charles Page, a delegate 
from IRSE Indonesian Section and 140 participants from various 
players within the industry in Malaysia ranging from regulators, 
operators, consultants, contractors and technology providers. 

The first half of the event consisted of technical presentations 
and award ceremony. The IRSE President presented, IRSE Merit 
Award to Satyamoorthy P FIRSE for his life time contribution 
to the industry and the institution. The President delivered his 
speech titled “Moving forward” highlighting the secrets of 
success, strategy for 2015- 2020 and its core themes. There were 
three technical papers on the following topics:

• “Road map to the Regulatory approval of railways 
and opening systems for public use in Malaysia” by 
Bassam Mansour, Systems Director for ICE KVMRT Line 2, 
HSS Engineers Berhad;

• “Migration and upgrading of OCC under live operation 
conditions” by Izham Reza Zainal Abidin, Project Director, 
CMC Engineering Sdn Bhd;

• “Immunity to EMI and lightning – fibre optic axle counters, 
a revolution in train detection?” by Joachim Janle, Director 
Product Business, Thales Germany.

During the second half of the event, we were hosted by Rapid 
Rail, (Urban Railway Operator) to visit their new Operations 
Control Centre (OCC) at Subang Depot. 

There was also a private dinner organised for the IRSE President 
to meet various railway authorities and stakeholders along with 
the Malaysian Section committee members. 

Our special thanks go to Land Public Transport Commission 
of Malaysia and Prasarana Malaysia Berhad for supporting this 
event, and to our sponsors. 

Our attendees with the IRSE President, Charles Page.
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MINOR RAILWAYS SECTION
Technical visit to the Bluebell Railway

Ian Allison

On the morning of Saturday 5 November 2016, some 35 
members and guests of the Minor Railways Section assembled 
at the Bluebell Railway 1960’s styled East Grinstead station, to 
be greeted by the arrival of the South Eastern and Chatham 
Railway, Wainwright P Class Locomotive No 178 (built in 1910) 
and the London & North Western Railway Observation Coach 
No 1503 (built 1913), which was provided as our special train 
to take us as far as Horsted Keynes. Our special train departed 
promptly and the group travelled in the first instance to 
Kingscote station. Having viewed the modern signalling placed 
on approach to the station and out of site of the general public, 
we arrived at the station to be split into groups to view the 
site by rotation. The signal box (upper and lower portions), the 
relay room and lineside equipment for both the signalling and 
telecommunication functions were viewed and described by our 
volunteer tour guides in-between a visit to the station buffet for 
a well-earned cup of tea! This station now portrays the historic 
period of the pre-Beeching era of British Railways.

When the Bluebell Railway extended north from Horsted Keynes 
to Kingscote in 1996, signalling facilities were provided for two 
train working, therefore a temporary signal box was provided 
at the south end of Kingscote station. When the dilapidated 
station was being rebuilt, so too was the demolished signal box. 
They constructed a new brick base on the site of the original 
and fitted the top of the recovered Brighton Upper Goods signal 
box, along with its Saxby & Farmer lever frame. The Kingscote 
situation stagnated for the next 18 years whilst the S&T volunteer 
team concentrated on the Horsted Keynes re-signalling and 
the Bluebell Railway completed the northern extension to East 
Grinstead, allowing a connection to the UK national network for 
the first time in 50 years.

Upon completion of the northern extension in 2013, and as 
the temporary signal box at the south end of Kingscote station 
was well past its planned life, the focus was now on how best to 
re-signal the layout. A number of options were considered before 
it was decided that a Westinghouse Brake & Signal Company ‘L’ 
style miniature lever frame would fulfil most of the requirements. 
The re-signalling scheme took nearly four years from conception 
to commissioning, with on-site work taking some two years. The 
signal box has also been fitted with facilities to eventually control 
East Grinstead station and currently, 1950 style colour light 
signals are being sought in order that the railway can continue 
the theme of maintaining a record on the development of railway 
signalling in the south of England. The S&T volunteer team 
were fortunate in receiving advice and materials from a number 
of sources including other minor railways, without which it is 
doubtful that this re-signalling scheme could have achieved the 
successful commissioning in February 2016 and formally opened 
by Francis How and John Francis on Thursday 3 March 2016.

The group re-joined our special train at Kingscote and departed 
for our next visit along the line to Horsted Keynes, where the 
train left us and departed for Sheffield Park. Once again, upon 
arrival we were split into groups to view the site by rotation. The 
signal box (upper and lower portions), the relay room, lineside 
equipment and S&T workshops for both the signalling and 
telecommunication functions were viewed and described by 
our volunteer tour guides. This station now portrays the historic 
period of the pre-nationalisation era of the Southern Railway.

Horsted Keynes (South) is the original signal box designed by 
TH Myers to match the station building and it was classified as a 
London, Brighton & South Coast Railway Type One signal box. 
It was fitted with a Saxby & Farmer lever frame using rocker 

Above, restored Westinghouse ‘L’ frame at Kingscote signal box.
Above right, Kingscote signal box exterior.
Right, modern signalling on the approach to Kingscote from  
East Grinstead.
All photos Ian J Allison.



IRSE NEWS |  ISSUE 229  |  JANUARy 201734

and grid iron locking which was removed when the layout was 
extended and replaced with tappet locking. Much rarer and with 
evidence still in existence in the signal box, is that of the use of 
Saxby & Farmer Lock and Block, which needed a high level of 
specialised maintenance and was therefore an early candidate to 
be converted to “Southern Railway Three Position Block”. With 
the relaxation of the limit on mechanical point operation from 
180 to 350 yards, the North signal box was abolished and the 
South signal box was extended from 33 levers to the present 40 
levers. When the Bluebell Railway took possession of the signal 
box from British Rail, the station area was remodelled with bi-
directional working on all lines. As the signal box is a Grade Two 
listed structure, this complicated the process of simply extending 
the lever frame to cater for additional facilities and operational 
requirements, therefore this has resulted in a number of economy 
measures to use some levers for a number of multiple functions.

The group then joined the service train at Horsted Keynes 
and departed for our next visit along the line to Sheffield Park. 
This train was hauled By Southern Railway Maunsell Q Class 
Locomotive No 30541 (Built 1939) ahead of a rake of Mark One 
coaches. Upon arrival, the group visited the Birch Grove Suite 
within the Bessemer Arms on the station complex for a hot buffet 
lunch, refreshments and time to relax. We were then afforded 
the chance to leisurely visit the site in our own time, viewing 
such facilities as the Locomotive shed, the Brighton Atlantic H2 
Locomotive Reconstruction Project, the Heritage Lottery Funded 
Museum and of course, the signal box.  This station now portrays 
the historic period of the pre-grouping era of the London, 
Brighton & South Coast Railway.

Sheffield Park station sports a number of wooden lower 
quadrant signals controlled from a knee frame positioned 
midway along the down platform. The home signal is currently 
undergoing refurbishment and a temporary colour light signalling 
arrangement has been provided until the restoration work has 
been completed. The rationalised signal box arrangements 
replaced two signal boxes, North and South in 1934, and it 

was originally provided with an iron fence to separate it from 
the passenger area. The Bluebell Railway have improved the 
signalman’s environment by enclosing the area with a building 
based on a classic London, Brighton & South Coast Railway 
structure and then developing it into an example of a busy 
rural signal box. Within the Museum complex, there is also an 
example of a London, Brighton & South Coast Railway gate box. 
It previously spent its life at Withyham on the line between East 
Grinstead and Tunbridge Wells before being preserved privately 
by a Bluebell Railway member and then being donated to the 
railway.

Finally, after a busy and interesting day, the group boarded 
the service train for the last time for the journey back to East 
Grinstead hauled by No 30541.

The Minor Railways Section would like to thank 
Charles Hudson OBE, the S&T volunteer team and the Bluebell 
Railway for allowing the technical visit to take place, and Mike 
Tyrrell for planning and managing the event on behalf of the 
Section.

The next technical visit of the Minor Railways Section will take 
place on Friday 12 and Saturday 13 May 2017, to the Ffestiniog 
and Welsh Highland Railways in Wales. Please email  
mrsvisits@irse.org for further information.

For regular updates regarding the activities of the Minor 
Railways Section, please refer to @irseminorrailwayssection on 
Facebook.

Top, Kingscote signalling diagram.
Above, Sheffield Park signal box interior and exterior.
Right, Southern Railway Maunsell Q class locomotive No 30541 arrives 
at Horsted Keynes from the Sheffield Park direction.



IRSE NEWS |  ISSUE 229  |  JANUARy 2017 35

YORK SECTION
North Eastern Railways Engineers’ Forum

Ian Moore, Chair, NEREF

The North Eastern Railway Engineers’ Forum for 2016 was held 
at Network Rail’s York Engineers’ Triangle (YET), the home of the 
ROC (Rail Operating Centre), at York on 20 September with 115 
attendees. This was the 19th annual Forum, bringing together 
the ICE, IMechE, IET and PWI as well as the IRSE, with generous 
sponsorship from Sabre Rail, to cover the whole range of railway 
engineering. It was sad in one way in that two stalwart supporters 
of the Forum - Geoff Bird and Alan Goldfinch – had passed away 
over the past twelve months yet we were able to dedicate the 
2016 event to their memory. It was one of the most successful we 
have ever had and was truly built upon their input over the years.

The YET, where we have being going for a few years now, 
was a most appropriate venue for the Forum not only because 
of its significance to the modern railway but also its particular 
relevance to one of our papers. This was entitled “Concentration 
of signalling into York ROC” and was presented by Tony Kornas 
and Mike Lewis, both of Siemens Rail Automation.

Tony explained how the concentration of Network Rail 
signalling into 12 ROCs would give the potential for greater use 
of Automatic Route Setting with ‘Plan–Replan’, optimisation 
of traffic management across each route, integration of 
signalling and regulation and better management and recovery 
from incidents. He demonstrated that there were challenges 
reconciling cost pressures with growing traffic and with the 
consequential need for improved regulation.

So far, there have been two concentrations of signalling in to 
York ROC:

The first concerned North Lincolnshire Resignalling which was 
operated from York ROC from the start. This project involved 
the closure of 13 signal boxes, the provision of 300 Signal 
Equivalent Units (SEUs) of new signalling, conversion of 16 level 
crossings to MCB-OD (manually controlled barrier with obstacle 
detection) with a further three recontrolled. Unfortunately, 
the commissioning coincided with catastrophic flooding at 
York with communications - even mobile phone coverage - 
affected. Nevertheless, these obstacles were overcome and the 
commissioning proceeded successfully – and within 18 months of 
award of contract.

The second involved the recontrol of Sheffield PSB and the 
closure of that box. 11 route relay interlockings, free wired and 
geographical, with most controlled over time division multiplex 
(TDM), were involved. Mike explained how these dispersed 
installations were connected with York ROC over NR’s Fixed 
Telecoms Network (FTN). Traditionally, changeovers of this nature 

have been difficult and time consuming to implement, involving 
a great deal of stagework, but Mike explained that, by designing 
the new Controlguide Westronic 1024 to be able replace the 
existing TDM69 plug coupler by plug coupler, an interlocking 
could be changed over in eight hours that would otherwise have 
required a week of nights to achieve. Mike gave examples of a 
remarkable number of developments that had been achieved in-
house to facilitate this and other work. These included a versatile 
Modular Control Rack, display system and traffic management 
products and Operator Workstations designed to give easy 
access even when in use.

North Lincolnshire Resignalling involved 300 routes with 
Sheffield recontrol representing a further 600. Only another 4500 
routes to go before “Concentration of signalling into York ROC” 
is completed!

There were three other papers:

Andrew Millner of Hitachi brought us up to date with their 
developments within the UK. These days, of course, Hitachi is 
very much a signalling as well as a rolling stock company.

Andy Booth of ElectroMotive Diesel gave a presentation on 
their Roberts Road Depot in Doncaster. As well as describing 
the depot, and how they serve their main customer there, GB 
Railfreight, he gave us a “watch this space” as regards their 
forthcoming locomotives that will comply with both current 
emissions regulations and the British loading gauge!

The final paper, by Phil Kirkland of Nexus, was entitled “Tyne 
and Wear Metro: all change”. This covered the full range of 
engineering on the Metro. The audience were impressed by the 
degree of innovation (some examples of which have found their 
way onto the national network) and, in particular, with the relative 
ease of obtaining approvals on a vertically integrated network!

A vote of thanks was given by Brian Capeling on behalf of Sabre 
Rail, our sponsors.

Usually, my role as Chairman involves strict management of 
time – shutting people up in other words! However, this year, 
the speakers were issuing forth so much good stuff that I just let 
them run and the questions from the audience were concise, well 
focused and thought out so it all worked out perfectly!

So a very successful evening thanks to our excellent presenters, 
Sabre Rail and their sponsorship, an interested and intelligent 
audience and the superb arrangements made for us by Network 
Rail and their contractors at the York Engineers’ Triangle,
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Are you at the right grade of membership?
Is your progression through the profession 
being recognised?
Is it time to take the next step?
Why not have a look at the IRSE website under Grades on 
the Membership tab, and consider whether you should 
apply for a higher grade of membership.
For more advice contact your local IRSE section or the IRSE 
office in London.
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FEEDBACK

Comments regarding recent articles
Discussion on SPTs versus other means of communication always 
seems to be restricted to driver/signalbox use. In practice, SPTs 
have many other uses, mostly when staff on the ground need 
to co-ordinate with the ‘signaller’, but most importantly when a 
track worker, or even a member of the public, needs to warn of 
an obstruction. I don’t suppose there are any statistics about this 
use. If there were, it might start some thinking?

The authors of the “Lookout!” article are quite mistaken. Steam 
trains are very often neither noisy nor slow. An express coasting 
downhill at nearly 100 mph (160 km/h) makes little sound and 
gives brief visual warning. Due to my own negligence, I once 
almost stepped in front of one. I know. On the other hand, a 
diesel loco hauling a heavy coal train uphill in the Hunter Valley is 
a quite different thing.

J R Batts MIRSE

November issue
Just a note to say that the November issue of IRSE NEWS 
is an absolute cracker with highly topical articles including 
Peter van der Mark’s accident report with its significant note 
about the contribution of the screen based radio system MMI.  
I had a session on the Virgin Class 91 simulator last month 
including ‘driving’ under ETCS Level 2 and the emphasis on ‘eyes 
in’ was noticeable.  I think there remains some human factors 
work to be done.

Has much work been done on the Traffic Management System 
(TMS) ‘Isolated’ presentation of options to signallers I wonder? 
The first application is going to be the Thameslink boxes where 
speed will be of the essence.  The focus with TMS has always 
been on the ‘butterfly effect’ dealing with the impact of a train 
late off Newcastle on pathing through Woolmer Green.  But I 
suspect that Thameslink will be essentially about very short term 
response to service perturbations.  Scope for a contribution from 
someone involved?  The Thameslink 24 trains per hour timetable 
is only 24 months away.

Thanks again for an excellent read.

Roger Ford FIRSE

“Uneven progress” with PTC roll-out

[RGI] USA: Third quarter 2016 data on the implementation 
of Positive Train Control shows ‘uneven progress across the 
country and across railroads’, according to the Federal Railroad 
Administration. 

Releasing data on 28 November 2016 which covers the three 
months to 30 September, FRA said PTC was now active on 12% 
of freight track-km, up from 9% in the previous quarter, while 

Speak up!
Mr Allen’s recent paper (IRSE NEWS October issue) on Signal 
Post Telephones clearly consigns them to the dustbin of history, 
in his conclusion. Well, he may be right but perhaps there is a 
danger of “casting out the baby with the bathwater”.

Ever since the first SPTs were introduced in conjunction with 
Rule 55, the purists have argued their exclusive use for footplate 
staff, as a means of contacting the signalman. Even the ability 
of the signalman to ring back was at one time firmly resisted. 
The widespread introduction of SPTs as signalling schemes 
developed is a matter of fact and the introduction of cab radios 
for the use of drivers, certainly challenges the need for dedicated 
telephones at each signal. That this has not happened, makes 
one think there must be some other aspect of the use of SPTs to 
be considered.

There is one feature of the SPT which has to be acknowledged. 
Its use uniquely defines the location of the originating call. 
The signalman will have no doubt at all from whence the call is 
being made and no other system offers quite this same facility. 
In the event of his having to summon assistance from, say, the 
ambulance services, there is no doubt of where to send them (or 
at least the direction in which they should go).

People other than drivers make use of the SPTs for quite 
acceptable reasons. There are staff working on the track who 
need to contact the signalman in emergency. The site of a 
landslip, a road vehicle obstructing rail traffic, a damaged 
bridge, a fire or a medical emergency/fatality , must be reported 
as quickly as possible. These and other incidents may not 
otherwise be known to the signalman. The staff may have a 
mobile telephone but its use may not be possible, for a variety of 
reasons.

Under possession arrangements, SPTs can be used to 
advantage in the control of train movements – the start and finish 
points of the possession can be uniquely defined.

So, there are uses for the SPTs outside the limited application 
for which they were originally provided. 

In effect, these telephones are available for general use, in 
much the same way as emergency telephones are installed at 
intervals alongside our motorways. For the moment at least, 
these telephones could be regarded in this manner.

The next generation of resignalling will see the eventual removal 
of the fixed signals, so familiar today. The question then to be 
answered is, `how will trackside emergencies be reported?` There 
will be no SPTs as such and only limited contact points could be 
expected at, say, level crossings or at point layouts which may 
be infrequent.  Again, reliance on mobile telephones maybe of 
doubtful assistance and contact may not be possible anyway in 
cuttings, tunnels or station areas

Perhaps we should install emergency lineside telephones at 
intervals alongside the railway, as is the practice on motorways?

M I Page 

INDUSTRY NEWS

passenger railways had increased their coverage from 22% to 
23% of track-km. “Measurable progress” in the passenger sector 
has been predominately on the West Coast, while East Coast 
operators other than SEPTA and Amtrak have ‘remained relatively 
stagnant’.  

“In order to achieve full PTC implementation, everyone has to 
do their part”, said FRA Administrator Sarah Feinberg. “Railroads 
must make implementation a priority, and Congress must make 
funding for commuter railroads a priority.”
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Senior Project Engineers

Manchester

Siemens Rail Automation is the UK leader in the 
manufacture, supply, installation, testing and 
commissioning of signalling computer-based 
interlockings. We’re currently putting our expertise  
to good use across our impressive portfolio, but we 
can’t deliver these projects without a talented and 
dedicated team. That’s why we’re looking for passionate 
signalling engineers to join our thriving office. 

You’ll be responsible for leading the project team in 
delivering new technology efficiently and safely as you: 

•  Support and assist the Project Manager and 
management team to monitor the progress of works 
and be the engineering representative on projects.

•  Ensure that the technical standards are maintained 
in all aspects of signaling project work.

•  Participate in and monitor the planning and 
progress of works in relation to timeline and budget.

•  Assist with forecasting the overall engineering 
resources and key skills necessary for allocated 
projects in sufficient time to ensure that they can 
be provided.

We’re looking for candidates with excellent 
communication skills, an understanding of task time 
and people management skills. Strong leadership 
skills are essential as we’ll expect you to drive your 
team’s performance. You must have an Electrical 
Engineering Degree or equivalent in-job experience 
and be a member of the IET, IRSE or other recognised 
professional body. You should also hold, or be 
working towards an IRSE Engineering Manager’s 
(7.8.110) licence.

You will be based in our Manchester office in the 
heart of the city and will be working on projects that 
will leave a legacy in the North West, a journey we 
are proud to be part of. 

As a rapidly growing office, we also have the 
following positions available: 

• Senior Design Engineers
• Principal Design Engineers
• Lead Design Engineers
• Lead Project Engineers
• Project Manager – Signalling
• Commercial Managers/Quantity Surveyors
• Construction/Installation roles

If you’re interested in any of the vacancies please 
contact us directly by emailing Savin Sathyanath on 
savin.sathyanath@siemens.com
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MEMBERSHIP MATTERS

Current Membership: 5354

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

FELLOW

AFFILIATE

TRANSFERS

MEMBER TO FELLOW

AFFILIATE TO MEMBER

Cavill W J Network Rail UK
Dawson A S Wabtec Australia
Duggirala V V Saudi Arabian Parsons Saudi Arabia
Haden R L LXRA Australia
Silva S A P BHP Billton Iron Ore Australia

Aitken J J Aitken & Partners Australia
Booth P D Network Rail UK
Godfrey T R Bombardier UK
Power J E London Underground UK

ACCREDITED TECHNICIAN TO ASSOCIATE MEMBER

Bycroft C S RMS Locotec UK
De Silva D George Kent (M) Berhad Malaysia
Ford N Siemens UK
Gemmill G J Siemens Australia
Ho P M Alstom Hong Kong
Huffer M J Volker Rail UK
Hurst P Alstom UK
Kyani K John Holland Group Australia
Lattouf M VicTrack Australia
Lee S Y Metro Trains Melbourne Australia
Srikantha S Aurecon Group Australia
Thompson N C WSP Parsons Brinckerhoff UK
Tolnaes M Wavetrain Systems Norway

RESIGNATIONS

Thomas B

ENGINEERING COUNCIL REGISTRATIONS
Congratulations to 
Krishnan V K, McSheffrey M, Sibanda G and Velamuri K V who 
have achieved their final stage CEng registration.  
Rafi M who has achieved final stage IEng registration. 
Ponsonby L and  Shaik R who have achieved final stage Eng Tech 
registration.

Gondwe K K Siemens UK
Ivanov J Transport for London UK
Robertson S Siemens UK

RE-INSTATEMENTS

ACCREDITED TECHNICIAN

Bache C Network Rail UK
Brown W Siemens UK
Bryan J C Network Rail UK
Nanda A Softech India
Shen X Siemens Australia

ASSOCIATE MEMBER TO MEMBER

Brotschi U A Federal Office of Transport Switzerland
He C Beijing Hollysys China
Scheidegger M Siemens Switzerland
Semprini R Alstom Italy
Stadlmann B University of Applied 

Sciences Upper Austria
Austria

Xu Y Beijing Hollysys China

ASSOCIATE MEMBER

Green L J Atkins UK
Luethi M Rhaetische Bahn Switzerland

Rampurawala J Serco UAE

Ahsman PA, Akpadio T, Alexander J, Candfield J, Eden M P, 
Everson R J, Humphries A, Kennaway G, Pana T-M, Sharma S, 
Tamarit J, Tucker P R and Wyeth M.

DEATHS
It is with great regret that we have to report the death of member 
McLuckie J B.

MEMBER
Ali A MRT Corporation Malaysia
Ali S Z Egis Rail Canada
Clark S A Clark Rail Pty Australia
Katreddi S K WSP Parsons Brinckerhoff USA
Millar A H Edif ERA UK
Schaefer J S&C Distribution USA

AFFILIATE TO ASSOCIATE MEMBER
Duah-Yentumi K Network Rail UK
Morris B D Network Rail UK
Roberts P S Network Rail UK

AFFILIATE TO ACCREDITED TECHNICIAN
Paley S J Network Rail UK


	NEWS VIEW 
	Resignalling the East Rail line in Hong Kong: technical challenges and solutions
	Control and communications asset management
	INDUSTRY NEWS
	The quest for system performance in Singapore re-signalling project
	UK Transport Select Committee report on the Digital Railway programme
	IRSE MATTERS
	News from the IRSE
	Beijing 2016: a personal view
	CHINA SECTION
	MIDLAND & NORTH WESTERN SECTION
	MALAYSIAN SECTION
	MINOR RAILWAYS SECTION
	YORK SECTION

	FEEDBACK
	MEMBERSHIP MATTERS

