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NEWS VIEW 164 

A quick review of the IRSE NEWS over last year or so shows how much work the IRSE 
has done to serve the breadth of its membership, including the increasingly large 
proportion living or working outside of the UK.  The many articles about projects and 
practices around the world reflects the global nature of our industry and those in it. 

In many ways the IRSE is a self help organisation as so much of the valuable 
knowledge it tries to propagate is generated by our own members through the 
papers and discussions that happen at local meetings and events.  The challenge is 
communicating that knowledge more widely.  The recent experiments with webcasts 
of the London meetings and the availability of more resources online will certainly 
help make that knowledge more accessible to all our members, regardless of 
location.  It is also good to see the flow of information is not just one way.  The 
excellent Australasian website is great example of what can be done.  As someone 
based in Singapore, with limited access to the rich program of IRSE events taking 
place in Europe or even in Australia, these initiatives are particularly welcome. 

They are also timely because the number of railway professionals in the region is 
increasing, as investment in rail across Asia continues to grow.  Unsurprisingly China 
is grabbing all the headlines with its phenomenal progress in building new high 
speed lines and metros.  What may not be so obvious is how much of that growth is 
being delivered by local expertise and how internationally recognised safety 
assurance standards and practices are becoming more widely understood and 
adopted.  Malaysia already has large double tracking program underway and has 
ambitions for a much expanded metro system.  Hong Kong and Singapore are also 
investing heavily in upgrades and extensions to their already advanced metro 
systems, particularly with Computer Based Train Control.  Many of these systems will 
be driverless, even completely unattended. 

With so much expertise based in the region, the IRSE has a lot to offer the 
industry.  This year’s International Convention in Singapore and Malaysia will be a 
great showcase for that. 

Charles Page 
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CONTEXT 
Transport for London (TfL) was created in 2000 and is 
primarily responsible for implementing the Mayor of 
London’s integrated transport strategy.  TfL is organised 
into four modes of which one, London Rail, is responsible 
for the Docklands Light Railway, for London Trams 
(Croydon) and for developing main line rail in the Greater 
London Area.  As part of TfL’s London Rail mode, London 
Overground was launched in September 2006 by the 
Mayor of London to develop fast and frequent railway 
services around the capital city and thereby to encourage 
regeneration with better access to jobs and education. 

Phase 1 of the East London Line project is the largest 
part of TfL’s investment in London Overground, 
comprising around £1 billion in infrastructure and rolling 
stock.  The objective has been to produce an operational 

The East London Railway 
by Michael Stubbs  BSc CEng FIET FIRSE    

    Director (Operations Overground and Crossrail), Transport for London 
and Adam Smith  BEng MSc CEng MIET MIRSE   

    Principal Control Systems Engineer, London Overground, Transport for London 

Paper to be read in London on 11 February 2011. 

The East London Line project has extended a former London 
Underground line to form a new metro railway linking with the 
North London Line and with National Rail services south of the 
River Thames.  The new East London Railway (ELR) delivered by 
the project conforms to National Rail Standards and forms part of 
Transport for London’s London Overground (LO) network.   

Phase 1 of the project was due to be completed in summer 
2010;  it opened early, on Tuesday 27 April 2010, with a preview 
public service between New Cross, New Cross Gate and Dalston 
Junction.  The full Phase 1 service south of New Cross Gate 
opened on 23 May 2010. 

This paper describes the challenges faced by the project in 
delivering a new main line railway network taking over an existing 
line and redundant assets, focussing on the signalling and 
telecommunications aspects of the Project. 

Figure 1   
The East London Railway.  Phase 1 extends an existing London Underground line and 
subsequent phases will connect to the North London railway and West London railway to help 
create the London Overground Network. 
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and maintainable main line compatible railway offering a high 
density metro-style service.  The railway maximises the use of an 
historic tunnel under the River Thames built by Marc and 
Isambard Kingdom Brunel, opened for pedestrians in 1843 and 
for rail traffic in 1869.   

The East London Line project has delivered the new ELR to 
improve public transport accessibility to key areas of London that 
have been poorly served historically.  The project is a refurbishment 
of the existing London Underground (LU) East London Line (ELL) 
and some disused railway alignments, to create a railway which is 
part of the UK national rail network. 

The project is implemented in three phases. 
Phase 1 The existing ELL extended from a point north of 

Whitechapel station to a new station at Dalston 
Junction; this uses a disused railway corridor mainly.  
South of Whitechapel the ELR uses the existing LU ELL 
route to New Cross and New Cross Gate stations.  A 
new junction has been made at New Cross Gate with 
the main line railway to allow through services to 
Crystal Palace and West Croydon. 

Phase 1A  Extension from Dalston Junction to the North London 
Line at Highbury & Islington. 

Phase 2  Extension of the railway from a point just south of 
Surrey Quays to Clapham Junction, by creating a 
connection to the South London Line at Old Kent 
Road Junction.   

TfL awarded a concession to London Overground Rail 
Operations Ltd (LOROL) to operate trains and stations on the 
London Overground network.  LOROL is formed from a joint 
venture between Mass Transit Railway of Hong Kong and DB 
(Deutsche Bahn - German Railways).  The LOROL concession 
contract differs from the rest of the UK franchises in that TfL 
specifies more detail than DfT-led franchises (for example, train 
liveries), and retains the farebox revenue risk. 

REQUIREMENTS AND STANDARDS 
The ELL project had organisational complexity, It stemmed 
primarily from the history of the investment - which was initiated 
by London Underground in the late 1980s, progressed by the 
Strategic Rail Authority (SRA) and finally transferred to TfL in 2004 
- from the many and various stakeholders involved in a project 
with several interfaces and from the high profile of the ELR and its 
importance to London.  Under the SRA the owner of the 
delivered infrastructure was to be Network Rail, so the project 
was developed using Railway Group and Network Rail company 
standards, that is to say main line standards, with operation to the 
Rail Safety and Standards Board rulebook.  This made natural 
sense as the infrastructure south of New Cross Gate was to these 
standards and discussions with HM Railway Inspectorate, the 
safety regulator at the time, made it clear that a mixing of 
standards and operating practices would be a major concern to 
them.   

When the project was transferred to TfL from the SRA in 
November 2004 a number of changes resulted.  The procurement 
strategy was changed so that TfL funded the project, with a more 
conventional design and construct procurement against a set of 
requirements and approved preliminary design, equivalent to 

Network Rail’s GRIP 4 level of design.  TfL also decided to 
recruit a team to manage the delivery of the project, including a 
programme manager to be part of the integrated project team. 

Following transfer to TfL, the decision was made in mid-2005 
for London Underground to be the Infrastructure Controller 
under ROTS (Railways and Other Transport Systems (Approval 
of Works, Plant and Equipment) Regulations - UK Government 
1994), now Infrastructure Manager (IM) under ROGS (The 
Railway and Other Guided Transport Systems (Safety) 
Regulations) - UK Government 2006) in place of Network Rail, 
for the infrastructure between Dalston Junction, New Cross and 
New Cross Gate stations.  LOROL is the IM for the non-LU 
operated stations.  This decision for LU to be IM was made to 
reduce reliance on a third party (namely, NR), as acceptance and 
approvals would be in-house within the TfL group.  This then 
required the project to consider the issue of standards.  LU have 
operating principles and responsibilities different to those on 
the main line railway, and the two railways’ sets of standards 
differ as a result.   

The decision was made to retain the requirement to design, 
build and operate the delivered railway to main line railway 
standards and rules, in order to: 

 ensure seamless operation between the railway south of 
New Cross Gate where NR was Infrastructure Manager and 
that north where LU was to be Infrastructure Manager; 

 ensure that the project was not delayed whilst a wholesale 
review was undertaken. 

However this decision resulted in a number of risks, the main 
one being in gaining acceptance of railway infrastructure where 
the technical requirements were based on main line railway 
principles and practices but were unfamiliar to LU engineers and 
operators.  This risk was mitigated through a number of actions, 
including appointment of an Independent Technical Certifier 
formed of a group of railway operators and engineers 
competent in main line railway standards to act on behalf of the 
LU Asset Engineers. 

The risk mitigation activities resulted in agreement that the 
railway would continue to be designed and built to main line 
standards but, where there was benefit, selected LU standards 
would be applied.  Great care was exercised in applying this to 
ensure that it did not result in conflict or impact safety 
adversely.  To ensure that there was absolute clarity over 
standards the project had a standards manual and matrix that 
identifies the applicable railway standards.  A section was added 
to the standards matrix for the few LU standards that it was 
agreed should be included in the project; this identified which 
standard and even which clause of a particular LU standard was 
required for a particular asset.  This mainly affected station 
designs, where it was felt that main line standards lacked 
sufficient detail for metro style stations.  However in the case of 
signalling, due to the complexity and potential safety impact, 
the particular LU requirements were included in the Projects 
requirements documents rather than references to LU signalling 
and telecoms standards being added. 

The project’s high level requirements are contained in the 
Development Remit and this was agreed at the highest level 
between LU and the East London Line Project (ELLP).   
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The RIMS contains only the project’s technical requirements, 

as these are the ones with the highest risk of change.  Other 
requirements, such as assurance, environmental, process and 
planning & consents requirements, have very low risk of change 
once agreed, and hence were contained in text documents or 
spreadsheets.   

SIGNALLING 
When all phases are complete, the London Overground East 
London Railway will fringe with Network Rail infrastructure in 
three places: west of Highbury & Islington Station; at New Cross 
Gate; and at Old Kent Road Junction.  The latter two 
connections are new junctions with existing Network Rail running 
lines.  As stated above, to provide maximum compatibility and 
consistency for train and drivers a signalling system type-
approved by NR was preferred.  Furthermore it was decided to 
remove risk from the project by requiring that any equipment 
installed should already have Network Rail product acceptance, 
or be close to achieving such acceptance.   

OPERATIONAL REMIT 
The operational requirement for the ELLP was a service of  
18 trains per hour in each direction on the core route between 
Dalston Junction and Canal Junction, with dwell times of 
60 seconds at through stations.  During perturbation the 

Figure 2  
East London Line project - Technical specifications 
contained in the requirements database 

These requirements were abstracted into a set of operational 
requirements within a Functional Specification.  A set of technical 
requirements were then set out in a document titled the Project 
Design Specification, and a Reference Design was produced to 
confirm that the requirements could be realised and for wider 
use, for example in planning applications.  As the Reference 
Design progressed, a Requirements and Interface Management 
System (RIMS) was populated with the details in the Project 
Design Specification as a parallel activity.  Separately, an early 
specification for rolling stock was produced.   

As a result of a data cleansing and rationalisation activity to 
remove duplication, the stand-alone Project Design Specification 
was replaced by a set of constituent documents which, when 
combined, provided a complete, coherent specification of the 
project-wide technical requirements.  These requirement 
specifications are allocated to separate contract packages.   
The requirements database is now the repository of all of the 
Project’s technical requirements and is used to allocate 
responsibilities, define interfaces and control change through 
configuration management.  The RIMS captures, stores and 
controls all technical requirements and interfaces using a 
Telelogic AB DOORS  database in accordance with a defined 
hierarchical structure and management process.  The RIMS also 
manages and produces the associated technical documentation, 
as shown in the ELL Project Technical Specification Structure 
Diagram (see Figure 2). 
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signalling needed to cater for 24 trains per hour in each direction 
so the design headway required was 2.5 minutes.  In the event of 
the Thames Tunnel having to close, trains were required to be 
able to shuttle between Dalston Junction and Shadwell in the 
north and between New Cross, New Cross Gate and Canada 
Water in the south.  The platform reoccupation times were 
required to be 90 seconds for through moves and four minutes 
for turn back moves.  The maximum line speed was 40 mph 
(66 km/h) dropping to 30 mph and 25 mph (49 km/h and 41 km/h) 
in certain areas, mainly due to track curvature.  The minimum 
signal spacing was typically 300 m which was based on rolling 
stock with enhanced service braking (0.09 g).  The type of rolling 
stock used is four-car Class 378 electric multiple units built 
specifically for London Overground. 

To meet the operational and technical requirements a three-
aspect colour light signalling arrangement was felt to provide the 
best solution.  The section of the line between Rotherhithe and 
Canada Water stations dictated the maximum headway to be 
around 3 minutes due to the short distance between the two 
stations.  With a three-aspect arrangement there were two 
station stops within a three-aspect headway sequence, making it 
impossible to achieve green 2.5 minute headway so that 
following trains would receive yellow aspects at the required 
throughput.  The operational modelling showed that the 
required throughput could be achieved since the yellow aspects 
coincided with a station stop and the signal would have changed 
to green before the train was ready to depart the station.  The 
required 24 trains per hour throughput was verified during test 
running. 

SIGNALS & SIGHTING 
The central section, which includes the Thames Tunnel and single 
and twin bore sections, includes a mixture of open-air and tunnel 
running.  It has limited structural clearances, steep gradients and 
tight curves.  This environment presented a major challenge in 
achieving consistent signal sighting for the route, especially since 
to the north and south of the central section the infrastructure 
was in open air.  It was therefore necessary to treat the central 
tunnel sections differently from the rest of the route.  It was 
agreed by the signal sighting committee that in the tunnel 
sections miniature LED tunnel signals should be used, ground 
mounted.  It was necessary to mount 11 of the 30 signals in the 
tunnels on the right-hand side to maximise sighting and to 
accommodate the tight structure gauge. 

The miniature LED tunnel signal, which has a reduced light 
intensity to reduce glare in the tunnel, was type approved by 
Network Rail and is suitable for reading at a range of up to 
250 m.  LO had adopted a policy that, providing a product was 
used in accordance with the Network Rail acceptance certificate 
and the product’s configuration was unchanged, then cross-
acceptance would be applied for use on LO without additional 
product approval assessment.  This principle was applied to the 
miniature LED tunnel signal and many of the other Network Rail-
approved signal products used on the ELLP. 

Miniature banner indicators and miniature route indicators 
were developed from the standard fibre optic banner to 
specification BR1651 for use on this project, and were accepted 

for trial by LO.  This was due to limited structural clearances 
which precluded the use of standard size approved units.  A 
signal sighting committee was convened to confirm that the 
readability and visibility of a mock up of the new equipment was 
acceptable.  It was recommended during this trial that the 
intensity of the light source, which was LED in this case, should 
be reduced since it was difficult to distinguish between the ON 
and OFF aspects from long range.  Consequently it was 
necessary to modify the LED light source from that used in the 
standard banner to reduce the intensity of the light.  For the 
remainder of the route standard LED signals and indicators were 
used. 

TRAIN DETECTION 
In line with current practice, axle counters were used for train 
detection on the running lines.  The version used was the type 
AZLM from Thales (formerly Alcatel).  An Application Safety Case 
was produced to support their use on the ELL. 

Type HVI track circuits (High Voltage Impulse) were used 
within the New Cross Gate Depot.  At the interface with NR at 
New Cross Gate, where trains are routed from Network Rail to 
London Overground, type TI21 track circuits were used.  Track 
circuits were used to avoid the need for reset and restore 
procedures in these areas, for operational expediency in the 
depot and so that the NR signaller at London Bridge did not 
require to be trained in axle counter procedures.   

Two types of reset and restore were provided.  Conditional 
reset, for use during normal operation, requires the last count to 
be out or the section to be disturbed, and aspect restriction is 
applied.  A sweep train is required to check the section is clear 
before the aspect restriction is removed and the section 
restored.  An unconditional reset is provided for use during 
engineering work, allowing multiple sections to be reset without 
aspect restriction or a sweep, although verbal confirmation that 
the line is clear is required, to check that it is clear of engineering 
vehicles.   

Up and Down lines were fitted with separate evaluators so 
that failure of an evaluator would affect only one running line.   
A two-hour Uninterruptible Power Supply (UPS) was provided for 
each evaluator.   

TRAIN PROTECTION 
Train protection was provided by the Automatic Warning System 
(AWS) and the Train Protection and Warning System (TPWS).   

AWS was applied to all main signals.  Due to the low line 
speeds it was decided to shorten the distance of the AWS 
magnet from the signal to 110 m so that drivers would see the 
signals when the warning was received. 

TPWS was applied to all main stop signals and to all shunt 
signals that read along or on to the running lines.  It has been 
configured to stop an errant train within the signal overlap, 
taking into consideration a degree of over-speed allowance and 
reacceleration.  This arrangement provided similar coverage to 
the train stop system used on LU, protecting against rear end 
collisions as well as junction conflicts.  This approach required a 
deviation from NR standards to address Over-Speed Sensor 
(OSS) positions outside the normal tolerances and for additional 
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Train Stop Sensor (TSSs) and OSSs that would not normally be 
needed.  The deviation was seen as a positive enhancement, so 
justification was only needed to confirm that there were no side 
effects from the proposed changes.  The contractor produced a 
proposal for application of TPWS which detailed how it would be 
configured to meet the project requirements, and this proposal 
ensured a consistent approach was implemented.  The key 
requirement was to ensure that the distance between the arming 
and trigger loops of OSS was maintained in line with a maximum 
braking profile of 0.06 g on the approach to a red signal.  This 
would avoid nuisance tripping. 

POINT CONTROL AND DETECTION 
Type HW point machines were used within the depot and the 
running lines, whereas in the central tunnel sections where space 
was limited in-bearer clamp locks were used.  Standard d.c. 
detection circuits were used.   

Point condition monitoring was provided on all points, with 
remote interrogation from the Operational Building Complex 
(OBC) signalling equipment room.  The LU practice of calling all 
points in the route before releasing trap points was also adopted 
at the request of LU when they were Infrastructure Manager. 

SIGNALLING CONTROL CENTRE 
The signalling control centre is located within the newly 
constructed OBC at New Cross Gate.   

Phase 1 is controlled by five SSI central interlockings located 
in the equipment room at the OBC; a sixth is being added to 
control the Phase 1A section.  The SSI technician’s terminal is 
also located in this room.  Spare capacity within the interlocking 
is available for the Phase 2 extension.   

A Westcad VDU-based signalling control and display system 
controls the East London Line signalling system with two 
workstations, a signaller workstation and a supervisor’s 
workstation.  In the event of the signaller’s workstation failing, 
the supervisor’s workstation acts as a hot standby.  To assist 
during times of perturbation the two workstations can be 
operated simultaneously, which enables control of the ELL to be 
divided into two clearly defined sections to share the workload.  
The split between the two workstations is predefined and the 
signallers are trained to operate the workstations in this manner 
so there is no confusion over responsibilities. 

To assist the signaller with routeing of trains an Automatic 
Route-setting Facility (ARF) was provided.  The ARF has two 
types of functionality - automatic platform working, which is used 
for turning back trains at terminal stations, and junction route 
setting which is provided for controlling trains at Canal Junction 
and Dalston Junction.  The system will be extended to cover 
Phase 1A and Phase 2.  ARF application on ELL is a simple 
automation of route setting within Westcad to assist the signaller 
with running the normal service, and so it can only tolerate a 
limited amount of service disruption before manual intervention 
is necessary.   

The data for ARF is created using a text editor, and can be 
imported into the Automatic Code Insertion (ACI)/ARF terminal.  
Up to five different timetables can be accommodated, and 
changes can be made to inactive timetable data directly within 

the ACI/ARF terminal if necessary.  The ARF compares the 
outputs from the train description in the trigger berth with the 
ARF data to determine which routes to set and when to set 
them.  The Westcad will determine if the route is free to be set 
and, assuming the route is available, will request the route from 
the SSI.  An “early offset” time has been introduced to regulate 
early running trains.  The priority for setting of outgoing routes 
from terminal platforms will be determined by the operation of 
train-ready-to-start plungers provided at each platform and by 
booked departure time.  At converging junctions the routes are 
set on a first-come-first-served basis, subject to the early offset 
time.   

Feedback from the operators suggests that they would 
prefer the early offset time to be user definable rather than 
fixed.  They would also like a facility to import the timetable 
directly from the Train Services Data Base, as the current process 
of entering data into a text file manually can be laborious. 

DEGRADED SIGNALLING 
Proceed on Sight Authority or PoSA signals were provided for 
use during degraded conditions.  The PoSA signals are available 
to be used under certain infrastructure failure conditions when 
the main or shunt route is unavailable, for example if train 
detection, TPWS proving or signal ahead proving has failed.   

The PoSA signal utilises a position-light subsidiary aspect 
when a main route is unavailable, and ground position-light 
signal when a shunt route is unavailable.  After significant debate 
it was agreed that PoSA routes be provided on all main and 
shunt routes which read along or on to the running lines which 
contain points within the post-to-post route.   

The PoSA route enables the signaller to set routes providing 
route locking, limiting the amount of manual interaction.   
LO developed their own procedures for PoSA since none were 
available in the Rule Book.  For situations where the PoSA is 
unavailable, standard Rule Book procedures apply.   

The PoSA is identified by a flashing “off” aspect and the 
application was developed for the ELLP.  To provide the flashing 
aspect it was decided to adopt the standard NR Flashing Aspect 
Control Unit or FACU to specification BR991, which is in use for 
controlling flashing aspects elsewhere on Network Rail.  Since 
the flashing aspect signifies “proceed at caution” a steady 
aspect would be deemed less restrictive, and so failure of the 
FACU will extinguish it.  Development of a solution for the ELL 
took due cognisance of future Network Rail applications and was 
undertaken in association with the SSI Signalling Principles 
Group which Network Rail sponsor.  This led to their approving 
paper DIS149, which is now therefore the approved method of 
application in conjunction with SSI schemes.   

The PoSA signal was accepted for trial operation on the ELL 
project. 

POWER SUPPLIES 
The power supplies on the ELL are supplied from several diverse 
sources and the feeding arrangements configured to give the 
desired availability.  Two new bulk supply points were created, 
one at Hoxton which is connected to City Road grid supply and 
the other at Canal Junction which is connected to New Cross 
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grid supply.  Each transforms the national grid supply from 
132 kV to 33 kV.  Hoxton has one 132/33 kV transformer and 
Canal Junction has two.  Any one of these three 60 MVA 
transformers is capable of supplying all the electrical needs of 
the ELL including the traction supply system.  There are three 
new traction substations, at Shadwell, Hoxton and Canal 
Junction.  A new principal supply point devoted purely to 
signalling supplies was provided at each traction substation. 

Each principal supply point is fed through an UPS which has 
duplicated supplies.  One feed is from the duplicated 
33 kV/400 V auxiliary transformers contained at each traction 
substation, and the other is from a separate 400 V supply from 
the distribution network operator.  The uninterruptible power 
supply is designed to maintain the signalling supply for up to 
four hours in the unlikely event of a complete power supply 
failure.  The overall availability of the signalling supply is 
designed to achieve 99.95%. 

Lineside signalling supplies are double end fed between the 
adjacent principal supply points.  The feeds north of Canal 
Junction and south of Hoxton are fed in loops from a single 
principal supply point.  An open point is maintained between 
each feed to prevent paralleling the supplies.  The signalling 
power supply system is the Kelvatec Signet, which is able to re-
configure the supply automatically in the event of a cable fault 
and isolate the defective cable.  The power is distributed at 
400 V three-phase with a separate circuit protective conductor.   

Location cases and re-locatable equipment buildings are also 
supplied at 400 V between phases and contain 400/110 V 
transformers for providing the earth free supply to the signalling 
equipment.  The circuit protective conductor earth is connected 
to the signalling earth busbar. 

ELECTROMAGNETIC COMPATIBILITY 
(EMC) 
The ELL has two bulk supply points, three traction substations, 
two transformer rooms, seven 2.5 MW transformer rectifiers, 
twelve 33 kV/400 V auxiliary transformers, a 33 kV high-voltage 
lineside distribution system and d.c. traction at 750 V.  The 
trains are able to regenerate when other trains are drawing 
energy from the traction system.  There is also a 25 kV a.c. test 
facility, a wheel lathe, a maintenance shed and a heavy clean 
building, and low-voltage supplies at stations.  All this 
equipment potentially presented a noisy environment for the 
S&T equipment.   

However the S&T equipment used on the ELR is designed to 
operate within this environment, and this was confirmed 
through testing to EN 50121-4 which requires that the 
equipment neither produces interference that exceeds the 
threshold nor is susceptible to interference at the threshold 
specified in the standard.  The power supply equipment was 
also tested in this manner to EN 50121-5.  In addition, baseline 
Radio Frequency Interference (RFI) measurements were taken 
before energisation and compared with measurements taken 
after energisation of the power supply systems in order to 
discern the measured noise of the ELR from background.  Again 
there are limits within EN 50121-2 which had to be complied 
with in order to demonstrate that EMC was being controlled. 

Additional EMC analysis and testing was required, concentrated 
around those application-specific risks that were identified.  
Examples include: the use of axle counters with d.c. traction and in 
close proximity to high-voltage cable routes; compatibility 
between high-voltage supplies and S&T; and the effect of 
mounting TPWS on slab track with concrete reinforcement.   
A series of case studies were produced to assess these risks and 
identify mitigation measures such as providing screening between 
S&T and high-voltage cables where they ran close together. 

FRINGES 
For Phase 1 a new fringe was created at New Cross Gate and it 
was necessary to provide relay interface circuits to interface 
between the SSI and the Westpac Mark IV.   

Modifications were also necessary to the control and indication 
panels at London Bridge signal box.  An emergency alarm and 
train describer link was provided between the ELL signal control 
centre at the OBC and London Bridge.  A further fringe between 
London Bridge and the ELL will be created when the Old Kent 
Road Junction is commissioned in 2012. 

TELECOMMUNICATIONS 
The controlling standards for all design and implementation of 
ELLP telecom works are Railway Group and Network Rail 
Company Standards and Codes of Practice.  However, compliance 
with clauses from LUL Standards took priority for certain 
applications at sub-surface stations, mostly related to ‘retail’ 
systems (that is, those not concerned with operations). 

All telecom products and systems used on ELLP have already 
gained Network Rail product acceptance, are close to gaining 
acceptance or have gained acceptance with another body for use 
in a similar environment (for example, LUL). 

Backbone 
The ELLP telecomms bearer ‘backbone’ is a 24-core optical fibre 
cable, which is configured in a ring between Dalston and the OBC 
at New Cross Gate and calls at all communication equipment 
rooms along the route.  This cable supports an SDH (Synchronous 
Digital Hierarchy) (STM-4) ‘Operational’ communication system, 
and a ‘Retail’ Gigabit Ethernet system. 

Copper cables, using a mixture of 30 pairs, 20 pairs and 10 pairs 
depending on capacity requirements and two-pair ‘tail cables’, 
provide the connection between communication equipment 
rooms and lineside services such as signal post telephones. 

Transmission 
The SDH (STM-4) system supports the ‘Operational’ lineside 
telecom functions such as Signal Post Telephones, Point Zone 
Telephones and Direct Lines, Tunnel Telephone System (voice 
circuits to OBC), GSM-R radio and some Extended Tone Dialling 
services.   

Traction SCADA 
The System Control And Data Acquisition network for the traction 
system has “A” legs supported by direct British Telecom links 
between traction substation and track paralleling hut locations 
and the electrical control room at Lewisham, and “B” legs 
supported by ELL and NR infrastructure. 
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FEBRUARY TECHNICAL PAPER 
Signaller HMI and Voice Recorder 
The signaller’s ‘concentrator’ (for Signal Post Telephones, 
Point Zone Telephones etc.) is a Siemens HiPath v2 4000, 
with voice recording via a NICE Call Focus III.   

A separate Human Machine Interface (HMI) is provided 
for the signaller for communication via the Tunnel 
Telephone System.   

Wide Area Network/Local Area Network 
(WAN/LAN)  
A system-wide Gigabit Ethernet WAN and local LAN 
connectivity (designed by Thales) is the transport layer to 
provide bandwidth for station retail management and 
security systems on the East London Line.  The retail 
systems are supported by an Integrated Station 
Management System (ISMS) at the OBC and at each station 
on the East London Line.   

The ISMS HMI at each location provides facilities to 
enable sub-systems to be operated and controlled by 
operations staff situated either locally at the station or 
remotely at the OBC as appropriate, for customer 
information systems, closed-circuit television, public 
address, Help Points, lineside SCADA and so on. 

Radio systems 
A GSM-R train radio system is provided as the primary 
operational track-to-train radio system on ELL to support 
driver-only operation.  It is implemented as a subset of the 
Network Rail GSM-R system, with connection to the 
Network Rail Mobile Switching Centre and Base Station 
Controller infrastructure.  The ELL infrastructure consists of 
four base transmitter stations and one off-air repeater. 

The GSM-R radio system provides radio coverage 
throughout the East London Line, including track, stations, 
tunnels, sub-surface stations and depot.  The system design 
will facilitate future extension of coverage for ELL Phase 1A 
to Highbury & Islington and Phase 2 along the Silwood Line 
southwards to the proposed Old Kent Road Junction on 
the South London Line. 

The GSM-R radio system also supports staff 
communication at ELL PSO-operated stations on the ELL 
Core Route by mobile handsets.  As some of the stations 
are sub-surface or have areas that are not adequately 
covered by the Base Transmitter Station signals alone, off-
air repeaters are provided at some stations to enhance 
hand-portable coverage for station staff.   

At the present time, drivers of Down direction 
(southbound) trains are required to de-register their GSM-R 
cab mobiles at New Cross Gate station and set up on Cab 
Secure Radio.  For ‘Up’ direction (northbound) trains the 
GSM-R must be pre-registered at West Croydon or Crystal 
Palace. 

A separate Ultra High Frequency ‘spot’ radio is 
provided at New Cross Gate depot for use by Bombardier, 
London Overground, Transport for London and Network 
Rail staff as applicable. 

MANAGING THE PROJECT 

Stakeholders 
The complexity of the ELL project arises primarily from the many 
stakeholders involved, all of whom need to be satisfied in one way or 
another.  For acceptance of the infrastructure the TfL project team 
and the Infrastructure Managers are required to accept the 
constructed works.  Where a designed asset lies within 15 metres of 
NR infrastructure, NR too has to accept the works under asset 
protection arrangements.  From the Transport and Works Orders the 
local authorities have a number of planning conditions that need to 
be satisfied, an example being operational noise demonstration at 
the design stage. 

Having a number of stakeholders who must all accept the works 
brought challenges, and so the project team spent some 
considerable time developing an overall, progressive assurance 
strategy and plan, to ensure that acceptance was carefully thought 
through and planned.   

The concept of progressive assurance resulted in the routine 
production, review and approval of assurance evidence as the project 
progressed through the stages of its lifecycle.  How the system was to 
be accepted was planned and agreed before the Project proceeded 
to the product development stages.  The assurance evidence was 
presented as part of ‘technical cases’ that provided a complete and 
robust argument that the Project’s technical products comply with the 
requirements and that the appropriate processes had been followed.  
The assurance arguments and evidence are presented in a hierarchy 
of technical cases.  It is important to note that progressive assurance 
was applied relying on established railway engineering and assurance 
processes.   

Commissioning 
The commissioning of the railway followed the “V” lifecycle as shown 
in Figure 3, with the plan that, following manufacture and installation 
(construction), test and commissioning (static testing) would take 
place before moving to test running (dynamic testing).   

The plan was for the entire infrastructure to be complete by a set 
date to start test running.  However this plan was modified due to the 
stations not being complete, to enable the project to progress with 
sufficient routeway infrastructure complete for dynamic testing to 
commence safely and effectively.  The progressive assurance activities 

Figure 3   East London Line project -  “Vee” lifecycle 
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and technical cases provided significant benefit for this modified 
approach, as there was clear evidence available to enable decision 
making and effective re-planning of the overall commissioning 
phase.  This meant that dynamic testing could commence on the 
planned date, providing valuable experience.  The value of the 
progressive assurance concept was also demonstrated in that the 
first train ran from New Cross Gate to Dalston Junction on 
programme on the first day of dynamic testing without incident or 
failure.   

Another key success was the close collaboration of the various 
stakeholders including client, contractors, operators and maintainers.  
A Projectwide Commissioning Panel was set up 18 months ahead of 
the planned start of test running, to ensure that all involved had a 
common plan and schedule and were fully prepared to undertake 
their roles.  Formal reviews were undertaken of readiness to move to 
the next stage and mitigations agreed and put in place, so that 
progress could be maintained providing valuable evidence and 
experience.  This Panel then migrated into the subsequent stages of 
trial operations and into the operations and maintenance phase to 
ensure that the project completed the remaining infrastructure, 
enabling passenger operations to commence earlier than the date 
that had been set six and a half years previously when the project 
transferred to TfL in November 2004. 

CONCLUSION 
As can be seen from the above, there have been significant changes 
to the stakeholder roles, responsibilities and relationships during the 
life of the project - something which the textbooks on project 
management would say should be avoided.  The final significant 
change came during the detailed design and construction phase, in 
that TfL decided to alter stakeholder roles so that the Infrastructure 
Manager for the railway changed from London Underground to 
London Overground.  The aim of this was to enable financial 
responsibility and acceptance of the project to be more closely 
aligned within one organisation, providing greater certainty of 
outcome.  It could have been considered that such a change should 
have been avoided in the detailed design and construction phase, 
but the investment in the previous work to control requirements and 
use progressive assurance provided benefit in assessing and 
managing the risk and impact of such a change.   

At the time of writing the completed Phase 1 railway has been in 
full passenger for seven months and performance of the delivered 
system has been excellent.  During the design phase the design was 
modelled at a number of stages of design development and the 
modelling predicted a Public Performance Measure (PPM) of around 
92%; in reality the PPM is averaging around 98.5% with a number of 
days of 100%.  The main area needing improvement has been rolling 
stock electronic systems.  The infrastructure has had few issues, with 
areas of reliability improvement needed around the telecomms 
system (the Integrated Station Management System and the 
customer information system), lifts and GSM-R.   The signalling 
system has proved very reliable with very few failures, primarily with 
axle counters. 

The success of the project has also been celebrated in the 
number of awards it has received; to date six have been awarded 
including the Modern Railway Project of the Year 2010 and the 
British Construction Industry Regeneration Award 2010.  

BOOK REVIEW 

WESTINGHOUSE BRAKE & SIGNAL 
IN CHIPPENHAM IN PHOTOGRAPHS 

1894 to 1981 

By Mark Glover 

ISBN 978 0 9567362 0 8 £7.95    96 Pages 
 

When the late O.S. Nock’s centenary of 
the Westinghouse Brake & Signal Co. 
was published in 2006, “A Hundred 
Years of Speed with Safety” could only 
contain a certain number of photo-
graphs in support of the text.  With this 
in mind, member Mark Glover has now 
produced a complementary pictorial 
volume containing some 170 black and 
white images of the company’s 
activities at Chippenham. 

Covering the years 1894 to 1981 it pictorially portrays the 
remarkable social and industrial history of life at the 
Chippenham site.  Showing inside the various shops and 
offices, it draws out the human element and workplace 
conditions as it explores the astonishing history of life at a 
major railway manufacturing facility. 

Amongst the contents are newly rediscovered images 
taken at the end of the 19th century shortly after the works 
had opened under the auspices of Evans O’Donnell.  Saxby & 
Farmer days feature too, as of course do those of WB&SCo.  
The scope of activities and constant growth of the company 
are revealed through a series of aerial shots showing the 
expansion of the site through to its zenith. 

Whilst this is not a technical publication, if you want to see 
how life was like in the employ of this major force in braking 
and signalling, where Wiltshire folk played their part in 
creating a world wide business, then take a look at this book. 

Details can be found and orders placed at:  
www.polunnio.co.uk 

Royalties from sales go to support the Chippenham 
Museum and Heritage Centre. 

J.D. Francis 
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IRSE INTERNATIONAL CONVENTION 

In October 2010, nine IRSE Younger Members attended the 2010 International IRSE Convention in Delhi, having been offered the 
opportunity to apply for Hewlett Fisher bursaries - set up in memory of Frank Hewlett and the late IRSE President Alan Fisher - to 
enable them to afford the costs of attendance.  The nine bursary winners who took up the awards represented five different countries 
from four continents.  “The conference offers the opportunity for Younger Members to meet many signalling professionals in the 
modern signalling world, from many companies”, comments K. Raghava Kumar, a bursary winner from India.   

The Younger Members began their Conference experience with a lunch at the impressive Meridian Hotel, overlooking New Delhi, 
before the formal opening of the conference later that evening - an address from the President of the (Indian) Institution of Railway 
Signal and Telecommunications Engineers (IRSTE), Kapil Dev Sharma.  Members were also presented with two (quite considerable) 
books regarding signalling concepts and systems of Indian Railways, which were gratefully received - at least until the 23 kg baggage 
limit became apparent at check-in for the flight home. 

Technical papers were presented on a number of aspects of Indian Railways.  Of particular interest was the paper regarding  
‘Anti Collision Devices’ (ACDs).  Around 2000 ACDs are fitted on 2700 km of route, both onboard trains and on some line side infra-
structure, including stations and level crossings, using radio to communicate with other units within a 3 km radius.  GPS provides 
accurate train speed, position, travel direction and time information to the system, so if two onboard ACDs determine that they are at 
risk of collision the ACD enforces an automatic brake application, preventing a collision.  In addition, ACDs fitted at level crossings 
can notify an approaching ACD fitted train that the gates are open, again automatically applying the brake to reduce the chance of 
collision; conversely, ACDs can also activate the crossing warning devices, notifying users of the approach of a fitted train.  The 
system uses angular deviation in stations (where trains pass over points and may change lines) to ascertain which track the fitted train 
is on and then provides a unique track ID.  Other ACDs then identified with the same Track IDs are potential collision risks.   

However, this method assumes that trains do not change lines, other than in station areas on the ACD fitted lines.   

Hot Younger Members add Spice to Delhi Convention 
Article written, edited and contributed to by: Fredrick Tay (Singapore), Stefan Baumgartner 
(Switzerland), Julien Layole (Brazil), Andrew Stubbs (UK), Andrew Witton (UK), Jesper Phillips (UK), 
Martin Fenner (UK), Saraswathi Penneru (Australia), K.  Raghava Kumar (India). 
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During the presentation of the technical papers, delegates 
were also introduced to the enormous scale of Indian railways: 
over 64 000 km, carrying over 19 million passengers a day, and 
employing a staggering 1.4 million people.  “I am definitely 
impressed by Indian Railways”, comments bursary winner Julien 
Layole, from Brazil.  “Such a big company, roughly a million 
employees, uncountable customers, but the machinery works.  
This is a great lesson”.   

Whilst in India, the Younger Members were able to 
experience the railways first hand.  Before the conference began, 
the UK contingent travelled north of Delhi to the town of Shimla.  
The journey began on the Shatabdi Express - India’s high speed 
service from Delhi to Kalka.  The First Class service was 
exceptional with curry served to passengers in their seats, air 
conditioning throughout and spacious seating, which was a 
welcome luxury having travelled Economy on Virgin Airways 
earlier in the day.  When first boarding the train, the passenger 
names were on a mounted sheet on the side of the train, 
confirming the reservations.  On a subsequent technical visit in 
Delhi, the group were able to see the computer system 
responsible for ticketing and reservations - a straightforward but 
very effective system, unlike the complex electronic systems seen 
on some of today’s modern trains, which often seem to go 
wrong.  For a railway of such massive scale, the way in which it 
functioned so smoothly was most impressive. 

After the Shatabdi Express, the famous Kalka - Shimla ‘toy’ 
train took the group to Shimla.  Shimla is an old colonial town, 
originally a welcome retreat for the incumbent British aristocracy 
from the heat of the plains in the high summer.  Although not 
quite as luxurious or spacious as the Shatabdi Express, the views 
from the toy train were spectacular while ascending the 
mountainous 96 km route, with gradients as steep as 1 in 25, 
finally reaching an altitude in excess of 2000 m.  Whilst in Shimla, 
the group visited the local signal box and met the Station Master 
who was astounded to hear that the UK still has mechanical 
signalling (but was more interested to hear that they had seen 
him on the BBC series ‘Indian Railways’ earlier in the year). 

The group returned to Delhi via the sleeper train.  Again the 
reservations were clear and the beds were waiting.  Passengers 
were greeted shortly after boarding by the train guard who 
checked tickets and ensured that everything was acceptable.  
Sadly, as this was an overnight journey, there was no curry on this 
leg of the journey.    

Later in the conference, there was an opportunity to go on 
several technical visits, “a highlight of the conventions, which you 
cannot  gain sitting in an office,” according to Younger Member 
Saraswathi Penneru, from Australia.  These included a visit to the 
Control Centre and Route Relay Interlocking in Delhi.  The RRI - 
built by Siemens - is the biggest of its kind in the world, 
consisting of around 15 000 relays. 

A technical visit also took delegates to the headquarters of 
DMRC, the company that runs Delhi’s Metro system, where they 
were shown the Control Centre and given a presentation on the 
Metro’s construction and operations.  The first phase was 
completed in 2002, and Phase 2 completed last year, only weeks 
before the conference (and possibly more importantly, before 
the 2010 Commonwealth Games).   

1. Nine IRSE Younger Members from five countries attended the  
2010 IRSE conference in Delhi.   
Left to Right: Fredrick Tay (Singapore),  Stefan Baumgartner 
(Switzerland),  Paul Jenkins (IRSE President),  Julien Layole (Brazil),  
Andrew Stubbs (UK),  Andrew Witton (UK), Colin Porter (IRSE Chief 
Executive),  Jesper Phillips (UK),  Martin Fenner (UK),  
Eliza Muto (Brazil),  Claire Porter (IRSE Senior Vice President),  
Saraswathi Penneru (Australia),  K. Raghava Kumar (India).         
     Photo:  K. Raghava Kumar  

2. Typical Anti-Collision Device layout.  ACDs use GPS to detect when 
trains are using the same piece of track, applying the automatic 
brake, and thus avoiding collisions.  Photo:  Konkan Railway Corp. 

3. The UK contingent disrupting peak service in Shimla signalbox. 
Left to Right: Jesper Phillips, Andrew Stubbs, Andrew Witton, 
Martin Fenner.   
Photo taken by the Signalman 

4. The Control Centre at New Delhi.  
Photo:  Andrew Stubbs 

5. The worlds biggest relay room - 
around 15 000 relays.    
Photo:  Andrew Stubbs 
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IRSE INTERNATIONAL CONVENTION 
There are plans for two further phases, which will more than 

double the existing infrastructure to around 200 miles of track.  
The signalling system is based on Automatic Train Control 
(ATC), consisting of Automatic Train Protection (ATP) and 
Automatic Train Operation (ATO).  ATP performs all vital 
functions including separation of trains by providing an 
enforced speed profile with automatic warnings and braking 
should it be exceeded.  ATO provides automatic train piloting, 
driving the train in accordance with speed codes transmitted 
from the track circuits, which means all the driver has to do is 
operate the doors.  The metro utilises both broad and 
standard gauges across the network, as originally the metro 
was seen as an extension of the main line railways and 
interoperability was even considered.  By the time later lines 
were built, however, it had been accepted that the metro 
would be run as an isolated system.   

Delhi Metro uses Automatic Train Control with Cab 
Signalling (CATC) in combination with coded jointless Audio 
Frequency Track Circuits (coded AFTC) and is operated by 
Centralised Traffic Control (CTC) connected to Computer 
Based Interlocking Systems.  While the red and yellow lines use 
an Alstom balise-based CATC, a loop-based Siemens CATC 
was chosen for blue lines.  This also illustrates the trend in 
many new multi-line metro systems, running separate tenders 
for each line, in contrast to many systems that opened much 
earlier, with only a single train control technology.  Delhi Metro 
uses multi-aspect light signals including a special violet aspect, 
allowing  only CATC-operated trains to continue because the 
train path is not yet ready until the next main signal  - a similar 
principle to Munich's metro system for ATO-only train paths.  
Another interesting feature is the so-called "pilot-train" 
running at 40 km/h and starting at 03:45 every morning (as of 
2008) for checking the catenary system, the signal, points and 
beacons as well as the overall clearance of all revenue tracks 
before any revenue service may begin. 

The Delhi Metro is powered by an overhead electrification 
system at 25 kV, favoured over the 4th rail system that is used 
on the London Underground.  Despite a wealth of experience 
of crowded trains on the Tube in London, the Delhi Metro is an 
experience in itself - carriages that had seemed overly spacious 
when embarking at the local stop became tightly packed, with 
passengers unable to move by the time they reached the city 
centre.  This can prove to be a problem on arrival at the 
required stop to find oneself on the opposite side to the 
opening doors. 

Reaching Reliability, Availability, Maintainability and Safety 
(RAMS) targets and maintaining the signalling and telecoms 
equipment is a massive undertaking on the Indian railway, 
where temperatures can range from 0-45°C and the monsoon 
season brings torrential and persistent rain.  It was not a 
surprise when a local engineer told us that failures caused by 
rubbish becoming trapped in the points was a common 
problem, and was worsened by members of the public, who 
often walk along the railway, despite this being prohibited.  
This was also apparent when we took in an operational level 
crossing en route to Agra to visit the Taj Mahal, where the 
barriers didn’t seem to be discouraging many of those waiting 

6. Level Crossing en 
route Delhi to Agra.  
The barriers proved 
rather ineffectual at 
keeping pedestrians 
safely off the tracks! 
Photo:  Andrew Stubbs 

7. Younger Members 
enjoying the evening 
sun at Qutub Minar, 
the worlds tallest 
brick minaret.   
Left to Right: Fredrick 
Tay, Jesper Phillips, 
Martin Fenner, 
Andrew Stubbs.    
Photo: Stefan Baumgartner 

8. Saraswathi Penneru 
with the Bombardier 
ETCS Simulator at the 
exhibition.   
Photo:  K. Raghava Kumar 

9. Breaking the ice at 
Qutub Minar.  Left to 
Right: Mr. Selvaraj, 
Mr.Joy Puthoor, 
K.Raghava Kumar, 
Mr.Kapil Khanna, 
Mr.Naresh.   
Photo:  K. Raghava Kumar 
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to cross.  “My first experience of RAMS in India was a tuk-tuk ride”, laughs 
Stefan Baumgarter, recipient of the bursary from Switzerland.  “The engine of 
my rickshaw broke down during a regular stop in front of traffic lights; after 
moving the vehicle to the side of the street, two motorcycle drivers collided 
behind and crashed into the back of the tuk-tuk I was in.  Surprisingly, the 
helmets of both motorcycle drivers also flew across the street, which lead me to 
the conclusion that Safety in Delhi's road traffic can sometimes only receive lip 
service.  In contrast, the tuk-tuk could be repaired very quickly showing that 
Maintainability is obviously of high importance.   

As not all components of a tuk-tuk are necessary to operate the vehicle, the 
question of Reliability seems to be rather unimportant due to the high system 
Availability of tuk-tuks!” 

At the conference itself and the organised tours and technical visits during 
the week there were numerous opportunities to meet IRSE members from all 
over the world, and the efforts of the members to seek out the Younger 
Members and introduce themselves were much appreciated.  “Senior members 
came to us and broke the ice”, agrees Julien.  “They were eager to meet us and 
present us to other members...When I arrived at the convention I understood 
the tremendous chance I had been given, as a young participant, to build my 
professional network”.  There were also opportunities to get to know the variety 
of delegates attending the Convention while taking in some of the spectacular 
sights of India. 

The bursary winners all agree that Younger Members should be encouraged 
to look out for next year’s flyer and application form.  “I strongly feel that more 
young signalling engineers should participate in these kind of events to keep 
their knowledge up and also the take the lead in providing solutions to current 
signalling challenges”, says Saraswathi.  “The benefit of coming to the 
convention for younger members is that they are exposed to modern signalling 
systems worldwide”, seconds Raghava, “Younger members are the future of 
Institutions like the IRSE, and their participation helps their own development 
was well as that of signalling engineering.”   

The 2011 conference is in Singapore and Kuala Lumpur and will no doubt 
once again be an experience to remember. 
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10. Andrew Witton taking in the atmosphere of the Taj Mahal.    
Photo:  Martin Fenner 

11. Raghava Kumar with the President of the IRSE, Paul Jenkins.   
Photo:  K. Raghava Kumar 

12. Julien Layole building his professional network with Peter Woodbridge.   
Photo:  K.  Raghava Kumar  

13. Charming tunes in New Delhi.   
Photo:  Andrew Stubbs 

 

10 

12 

11 

13 



N
O

T 
FO

R
 R

E-
PR

IN
TI

N
G

©

 IRSE NEWS  |   ISSUE 164  |  FEBRUARY 2011  14 

CAMBRIAN ERTMS TRIAL 

The UK has at last joined the ERTMS club.  With its partial 
commissioning of the Cambrian line, Britain has reached a milestone in 
the future of rail signalling.  Eventually, ERTMS (or more correctly 
ETCS - European Train Control System) will be the natural choice for 
all re-signalling projects.  It is a small beginning but an important step. 

RETB ALTERNATIVE 
The Cambrian route from Shrewsbury to Aberystwyth and Pwllheli was 
re-signalled in the 1980s using the RETB (Radio Electronic Token 
Block) system.  With its equipment ageing, an upgrade similar to what 
has been achieved in Scotland (see Issue 66 of the NEWS, April 2010) 
was a possibility but a trial site to test out ERTMS (European Rail 
Traffic Management System) had to be identified.  The Cambrian was 
seen as ideal, being sufficiently self-contained that only a small number 
of traction units needed to be equipped with the on-train kit.  It could 
also test out the various interfaces that would be needed with existing 
pieces of railway infrastructure.  As such, valuable experience could be 
gained before rolling the system out to busier lines. 

     The ERTMS concept has been described before, with its 
component parts of ETCS, GSM-R (the radio bearer) and ETML (the 
still-to-be-developed traffic management layer).  The three levels of 
ERTMS have also been previously described:- 

L1: the standardised bolt-on Automatic Train Protection; 
L2: a complete train control system using radio but retaining some 

lineside infrastructure; 
L3: a total radio-based solution but needing much more research 

before it becomes a practical reality. 
It is thus the Level 2 application for which the Cambrian is the test 
bed. 

PROJECT SCOPE 
The heart of the Cambrian ETCS is a new control centre at 
Machynlleth, close to the Arriva Trains Wales depot.  Purpose built, it 
contains the control and equipment rooms, a simulator, as well as 
various maintenance areas and facilities.  Being close to the depot, this 
allows easy testing of train-mounted equipment to ensure units leave 
for operational service with everything working. 

The ETCS equipment has been designed and supplied by Ansaldo 
STS using the latest software, version 2.3.0d. The GSM-R radio 
infrastructure is supplied by Nortel as part of the nationwide roll-out.  
Very few of the RETB radio towers have been used as GSM-R is in the 
880 MHz band, requiring many more masts and different coverage 
planning.  Trains are fitted with Siemens mobile radios as part of the 
national contract. 

The first section from Pwllheli to Harlech was commissioned on the 
28 October and a publicity day was arranged on 16 November to 
show how the system works.  The remainder of the route will be 
brought into service some time during the spring of 2011, the date 
being somewhat dependent on how well this initial stage fares.  So far, 
the performance has exceeded expectations. 

ETCS IN OPERATION 
Those familiar with new signalling control centres will 
recognise the similarity to the VDU control screens at 
Machynlleth.  Routes are set and trains proceed across the 
screens in the normal way.  However, the means by which 
this information is received and distributed is totally 
different.  The line is segmented into block sections, these 
being from one passing loop to the next, except where a 
manually controlled level crossing is encountered, in which 
case the block section is limited to that point.  A duplicated 
Radio Block Centre (RBC) manages the control of these 
block sections and supervises the issue of ‘movement 
authorities’. 

There are no conventional signals but lineside signs 
mark the block section position for the driver.  Once a route 
is set by clicking on the entrance and exit point with a 
conventional mouse, the system will determine whether this 
is safe - in other words, there are no other trains in that 
section - and then the movement authority will be given to 
the train.  This is transmitted via the GSM-R system using 
the Fixed Telecommunications Network fibre and 
transmission network, the radio Main Switching Centres at 
either Stoke or Didcot, and the various radio base stations 
along the route.  The movement authority is little more than 
a data message displayed on the driver’s screen.   

However, once the train moves, its speed and positional 
information is constantly sent to the RBC so that speed 
supervision can be monitored.  This happens every ½ 
second.  Movement is determined by periodic Eurobalises 
located in the track as well as the train odometer that 
increments from the balise position.  The balises therefore 

Cambrian Trial Signals New Era 
By Clive Kessell 

     This article was first published in The Rail Engineer magazine,  
and is reproduced here with the kind permission of the Editor. 
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act as reference markers.  Should the train be exceeding the 
permitted speed or not decelerate sufficiently to stop at the end 
of the movement authority, the brakes will be automatically 
applied. 

Since this ETCS trial is aimed at testing out the full system, a 
number of facilities are enabled that were not possible with 
RETB operation.  The most significant is loop operation.  The 
‘stored energy’ train-activated points have been replaced by 
clamp locks.  This will enable all loops to become bi-directional; 
the points can also be much higher speed.  At stations, this is 
not too significant but where the loop is in open country and 
trains are not booked to pass, this will give a useful time saving. 

Applying temporary speed restrictions is made easy with 
ETCS.  The location details are built in at the control centre - 
these then become part of the movement authority and the 
required speed is made visible to the driver.  Should he/she 
forget the restriction then the brakes are applied.  Train 
completeness is achieved by the use of axle counters which 
count in and out at each block section. 

1. The heart of the Cambrian ETCS:  the new control centre at Machynlleth 

2. A Class 158 DMU leaves the station under ETCS control.  The Eurobalise is visible in the 
bottom right corner 

3. Eurobalise  

4. Thanks to The Rail Engineer for permission to use this article.  Free subscriptions are 
available to IRSE members 

1 

2 

3 
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LEVEL CROSSINGS 
The Cambrian route features all types of level crossing and the monitoring of these 
was a constant problem with RETB.  AHB, AOCL, UWC and full-barrier CCTV 
control are all encountered.  The first three exist as before but the signaller has 
much more control over train speed if he suspects that things have gone wrong.  
CCTV crossings remain remotely operated by direct signaller action but these are 
linked to block sections.  Once the barriers are lowered and the TV picture shows 
the crossing to be clear then the movement authority can be given. 

A quirk of the Harlech-Pwllheli section is the flat rail crossing with the Welsh 
Highland Railway at Porthmadog.  This requires the Welsh Highland Railway to 
control its train movements by ground frame for which a release is required from 
the ETCS system.  The signaller has to judge what time he has available - usually 
allowing 15 minutes - during which time no movement authorities are allowed.  No 
doubt once the WHR trains run to Porthmadog on a regular basis, both parties will 
get better at the procedures and the time slot will reduce. 
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CAMBRIAN ERTMS TRIAL 

ROLLING STOCK 
The line’s Arriva Trains Wales passenger fleet consists of 24 Class 
158 two-car DMUs.  All these are now fitted with ETCS and GSM-R 
cab equipment.  This has been quite a challenge as the cab of a 
158 is small and the RETB equipment has to be maintained in 
service for the time being.  Retro-fitting rolling stock is an 
expensive business and it has cost around £350 000 to equip each 
two-car unit.  The fleet becomes captive to the line and it is 
unlikely that any other units will be deployed until new trains are 
purchased.  Since the latest European Directive requires all new 
rolling stock to be fitted, equipping the trains will not be a future 
problem. 

Also fitted are three Class 37 diesel locomotives (actually  
Class 97 as they are part of the engineering fleet) and these will be 
used for test and engineering purposes.  More challenging is what 
to do about steam specials.  No immediate solution is in sight but 
the vision is to have most of the equipment mounted in the 
support coach with just a remotely linked driver’s panel on the 
footplate.  Funding for this development is awaited so a steam 
enthusiast benefactor would be welcomed. 

TRAINING AND SUPPORT 
The introduction of a new system like ETCS requires a whole new 
training regime for signallers, drivers and technicians.  Simulators 
to mirror both the signalling control consoles and the driver’s train 
equipment have been procured and installed at the Machynlleth 
centre.  Not only do these permit normal day-to-day operational 
training but faults can be inserted that give experience on how to 
deal with problems that might occur when in service.  Technician 
training, including the use of diagnostics, is also carried out at the 
centre. 

THE TRIAL IN PERSPECTIVE 
This project has had a long gestation period but Network Rail and 
the suppliers have sensibly taken their time to get the technology 
right.  The only problem identified so far has been the visibility of 
driver display panels in some lighting conditions and a redesign is 
being progressed.  The Cambrian line is a relative backwater and 
would not normally justify the expenditure that has been outlaid.  
However, that is to the line’s advantage and a much improved 
train service will result.  At present this is every two hours but, with 
an extended loop at Welshpool and improved layout at Dovey 
Junction, one train every hour will be possible. 

The trial will give valuable operational experience on what 
ETCS can offer, help test the capacity of the GSM-R radio to carry 
both ETCS data and voice traffic, as well as giving an insight into 
the problems of retro-fitting rolling stock.  What it will not do is 
confirm the capacity of ETCS to handle intensive rail traffic on busy 
main lines and in dense suburban areas, but it will give an 
indication of system capability. 

The first section’s commissioning has brought benefits to the 
Cambrian in terms of public exposure.  Full conversion to ETCS 
operation will bring many more with greater operational flexibility 
delivering better services and, hopefully, increased passenger 
numbers.  Spring time in mid-Wales could look very rosy. 

5. The Class 158 cab with the RETB equipment still in place on the 
far bulkhead 

6. The ETCS equipment fits neatly into the very limited space. 

7. Familiarisation Training in a Class 97 cab fitted with ETCS 

 

 Photos: 1 and 6  Jonathan Webb 

  2, 3, 4 and 5 Graeme Bickerdike 

  7  Network Rail 
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HISTORY OF RAILWAYS 
Indian Railways: 
The idea of an Indian Railway System was first proposed during the 
British rule in 1832 at Madras, however little progress was made.  
Eventually, in 1840, the Governor-General of India (Lord Hardinge 
of the British East India Company) seriously considered the merits 
of a railway system from a commercial, military and political 
perspective.  It was concluded that the East India Company should 
assist private capitalists who sought to setup a rail system in India, 
regardless of the commercial viability of the project.   

The first train in India was run on December 22, 1851 and was 
used to haul construction material to Roorkee.  A few months later, 
on April 16 1853, the first passenger train was run between  
Bori-Bunder, Bombay and Thane covering a distance of 21 miles 
(34 km).  This journey signified the real birth of Indian Railways. 

The East Indian Railway Company's Chief Engineer, George 
Turnbull, built the first railway in Kolkata.  Kolkata was India’s first 
commercial capital, which later shifted to Delhi in 1911.  It opened 
for passenger traffic from Howrah Station to Hooghly on 15 August 
1854 and was later extended to 541 miles (871 km) to Benares.  
This extension opened in December 1862. 

Indian Railways operated under the Department of Commerce 
and Industry in the early years.  The higher echelons of the railway 
were headed by a Chairman who also served as the government’s 
railway official.  The group consisted of an English Railway 
Manager, a Company Railway agent from one company railway 
and two other members.  For the first time in their history, the 
Railways began to make a profit. 

At the time of Indian Independence in 1947, there were  
forty-two independent railway systems and thirty-two railway lines.  
These separate systems merged to become Indian Railways, with a 
grand total of 55 000 route kilometres.    

In 1952, the existing rail networks were divided into six zones 
for administrative and management purposes.  The route mileage 
has not increased that much since but investment has been made 
to accommodate the demands of freight and passenger growth.   

In many places Metre Gauge has been converted to Broad 
Gauge, a number of lines have been electrified with either a.c. or 
d.c. systems, some of the single line area has become double line 
and a number of mechanical and electro-mechanical interlocking 
installations were converted to relay interlocking systems.   

All steam locomotives were replaced by diesel and electric 
locomotives by the mid-1980s.  In 1995, the entire railway 
reservation system was computerised. 

Indian Railway signalling systems started with rudimentary 
Interlocking, progressively followed through mechanical, electro-
mechanical and electrical interlocking in a similar fashion to the 
historical developments on British Railways.  There is a history of 
Indigenised development, which includes Computer Based 
Interlocking (CBI), Universal Fail Safe Block Interface, Anti-collision 

device, etc.  Most of the development was undertaken by the 
Industry under the supervision and approval of the railway 
authority known as RDSO (Research Design and Standard 
Organisation).  Mass introduction of CBI did not begin until the 
late 1990’s. 

Few tunnels, viaducts or bridges were built post-Independence, 
until the Konkan Railway was built and the recent construction 
across the Kashmir Valley.  The Konkan Railway opened in 1998 
and the line passes over the difficult terrain of Western Ghats.   
The Jammu-Udhampur-Barmula railway line, which spans the 
Himalayan Mountains, is the biggest project constructed since 
Indian Independence.  In 1985, the Kolkata Metro was the first 
underground railway system opened in India. 

Growth of passenger and freight traffic continues to 
increase, which challenges the capacity and the safety limits of 
existing infrastructure.  The longest distance travelled by an 
Indian train on a single journey is nearly 3000 km! 

Railways in Britain: 
The railway system in Great Britain is the oldest railway in the 
world.  The railway system was originally run by private owners 
and was transformed into a national network (albeit still  
privately-owned) in the 1840s.   

The Railways Act of 1921 amalgamated 120 different British 
railway companies into four major groups.  As a result, the 
railways were operated by these four groups as a unified system 
by the end of that year, yet the reporting lines and functional 
elements remained the same.  This Act imposed eight significant 
obligations on the railway groups with regards to fares and 
charges, facilities for users, subsidised rates for staff and Armed 
Forces as well as regulation of general working conditions, etc..   

Spare railway capacity was fully utilised during the Second 
World War and alternative routes were implemented along with 
the improvements to the way wagons were used and route 
availability for military purposes. 

The private management enjoyed the benefits of the 
infrastructure without making any significant investment.   
To protect the poor state of railway and the interests of the 
travelling public, nationalisation of the railway seemed the only 
option.  British Railways was born in January 1948. 

British Railways, as a traditional government organisation, 
improved the railway systems and operation in a cost-effective 
way.  Long-term modernisation of the signalling system within 
the constraints of the available budget was undertaken with 
resultant improvements in safety, capacity and efficiency. 

Between 1968 and 1980, the British Rail Research depart-
ment contributed towards future commercial railway signalling 
and control systems products by successful development of the 
following: 

 Cab signalling and speed supervision; 

 Centralised Control Systems; 

 Auto Drive development, which is a part of modern 
Automatic Train Control (ATC);  

 Full Automatic Train Operation (ATO), BR Automatic Train 
Control (BRATO); 

 Leading technological contributions included track to train 
data via transmitters (Tx) and receivers (Rx), transponders, 
tachometers etc..   

Indian and British Railways 
Part 1 
By Buddhadev Dutta Chowdhury 

The author is with London Underground 

INDIAN AND BRITISH RAILWAYS 
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INDIAN AND BRITISH RAILWAYS 
Some of the most important development of train control systems 
included Automatic Warning Systems (AWS), Automatic Train 
Protection (ATP) (for the Chiltern and Great Western Lines) and 
Train Protection and Warning System (TPWS).  TPWS was 
developed as a cost-effective alternative to the ATP to reduce 
drastically the number of SPADs (Signal Passed at Danger). 

Between 1979 and 1997 the British government embarked upon 
a much more radical commitment to privatisation and regulation.   
It was envisaged that it would remove barriers to competition and 
encourage technological innovation and efficiency.  The strategy 
was to separate the trains from the track, in other words to have 
different infrastructure owners and maintainers and even Operators.  
This is in line with the EU (European Union) directives for the EU 
states to separate the management of railway operation and infra-
structure, though the organisational separation is not compulsory. 

Prior to privatisation, British Rail were responsible for everything 
- manufacturing, design, build and maintenance of all railway 
disciplines including operation, maintenance and management – 
from trains to track to stations. 

The Railways Act was enacted in 1993 and provided for the 
selling of British Railways Board (BRB), which was broken up into 
100 different railway companies.  Railtrack was the custodian of 
signalling, track and stations, and was privatised in 1996. Railtrack’s 
task was to maintain the infrastructure and invest in upgrading the 
infrastructure with the Strategic Rail Authority (SRA).  However, the 
decision was taken to outsource maintenance, design, installation 
and testing activities.  Significant mismanagement and rising costs 
for components of the multi-layered supply chain, contributed to a 
funding crisis and ultimate formation of Network Rail in 2004.   

CURRENT SCENARIO: 
Indian Railways: 
Indian Railways operations management remains the same except 
for division of the entire railways into 16 Zones and 68 divisions for 
administrative management’s purpose. 

Indian Railways signalling principles are based on the GR 
(General Rules) and SEM (Signal Engineering Manuals).  General 
Rules were adopted from British Railways in the late 1920s, 
however, few changes have been made contrasted with the 
systems and technology incorporated since.  The signalling design 
is based on the line speed and the operating requirements.  The 
signalling for station layouts is based on the classification of stations 
as specified in the GR.     

Station areas are classified as Class A, B, C and D.  Class D is a 
non-classified station.  Classified stations are equipped with signals 
based on geographical condition and the flexibility required by the 
operational needs.  The arrangement of signalling systems for Class 
B stations added flexibility and allow simultaneous reception and 
dispatch facilities including the shunting facilities in face of an 
approaching train, which eventually may stop at an outer signal.  
Class A stations do not allow this flexibility as the approaching train 
is granted line clear only when there is no train in the station area. 

Pre-warning for trains entering Block Stations is performed via 
Distant and Inner Distant signals in rear of the Home Signal.  The 
spacing for these signals is consistent throughout the block sections 
with little variation.  If the gradient is steeper on approach or 
departure, a form of protection is given by the yard layout.   
Such layouts include slip sidings and catch sidings. 

Indian Railways signalling infrastructure is supported by the 
telecoms network and specially the fibre optic network over 
most routes.  Nationwide broadband telecom and multimedia 
network rollouts are in progress.   

The vision for Indian Railways in 2020 clearly defines plans 
for a high-speed bullet train (250-350 km/h) and the further 
development of eight corridors for investment and implementation 
of PPP projects.  In addition, Dedicated Freight Corridors (DFC) 
are in the pipeline to start with Eastern and Western routes. 

Railways in Britain: 
Network Rail (NR) owns and maintains the infrastructure for 18 
major stations.   They levy fixed and variable access charges to 
the Train Operating Companies (TOCs) against time table slots.  
The revenue is used to operate, maintain and renew the 
infrastructure including the signalling systems.  The company is 
limited by a guarantee and has no shareholders, pays no 
dividend, and surpluses (if any) are invested back into the network. 

Currently around 20 TOCs manage trains in the specified 
routes under the ‘franchise’ granted by the British Government.  
These private companies operate most of the other stations. 
Rolling Stock Companies (ROSCOs) lease their trains to these 
TOCs.  The scope for service changes is very limited.   

The Office of the Rail Regulator (ORR) is the independent 
Safety and economic regulator for Britain’s railway.  The ORR is 
responsible for supervising Network Rail’s policy ensuring 
adequate provision is made for systems maintenance and 
renewal.  The ORR agrees the access charges claimed by 
Network Rail.  The OOR is also involved in the negotiation 
process to verify the Government’s budgets for future rail 
services.  The ORR ensures that the services specified by the 
Department of Transport are possible to be accommodated by 
Network Rail.  They also define the standard Form of Lease for 
the train operators and uphold Network benefits and impartial 
trading standards which are preserved or required by law. 

The ORR is also now the home of Her Majesty’s Railway 
Inspectorate (HMRI) who are responsible for ensuring that all 
railways have a satisfactory safety management regime and who 
have powers to take appropriate enforcement action. 

The Department for Transport (DfT) manages the Rail 
Budget in England and co-ordinates budgeting across the UK in 
accordance with an agreement with Welsh National Assembly, 
Transport Scotland, the Greater London Authority and Regional 
Passenger Transport Executive.   Some of franchises require 
government subsidy due to profitability, but most pay a 
premium to the British Government.  Network Rail also receives 
grants from the DfT for general support and also for specific 
projects.   DfT manages the whole process of rail franchising 
and coordinates between all franchise groups to ensure 
expected demand is fully met. 

There are some current developments on modular signalling, 
which allow streamlining of introduction of (or extension to) 
signalling systems.  Scheme design tools and performance 
modelling are extensively used.  Feasibility studies for a high-
speed railway between London and Glasgow are well received 
and will open the opportunities for signal engineers to get 
involved in a project using emerging technologies, which also 
bring significant socio-economic development and regeneration 
for the country. 

To be continued………… 
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Signal Box wins National 
Heritage Award 
The restoration of St Albans South Signal 
Box by a local Preservation Trust received 
national recognition at the 2010 National 
Railway Heritage Awards presentation 
ceremony held on 1 December 2010 at 
Merchant Taylors’ Hall in London. 

Pete Waterman OBE presented Mr Keith 
Webster, Chairman of the Trust, with a 
plaque naming the Trust as winners in the 
structures section of the prestigious Invensys 
Signalling Award for 2010.  The award was 
given for the restoration in the past four 
years of this Grade 2 listed Midland Railway 
signal box by the Trust. 

After the presentation, Mr Webster said 
“We are absolutely delighted to receive this 
award against some very worthy opposition.  
We started out by just wanting to tidy the 
place up and we ended up creating an asset 
for the whole community, not just for railway 
buffs!  The volunteers who come along and 
provide cups of tea and huge amounts of 
effort are the ones who contribute the most 
to ensuring that this unique heritage asset is 
worthy of such recognition.   

Also I can't ignore the many visitors and 
armchair supporters who have all enjoyed 
and contributed to the success of this 
restoration.   

My thanks goes to all involved in the work 
and the judges who recognised our efforts." 

This is the second award given to the 
Trust;  in 2009 St Albans Civic Society gave 
the Trust its top award for 2008 in local 
recognition of the Trust’s work. 

St Albans Signal Box Preservation Trust 
5 Ridgmont Road, St Albans, Herts AL1 3AG  

Tel: 01727 836131 
www.sigbox.co.uk 

 
St Albans South signal box was built by the Midland Railway 
Company in 1892 just South of St. Albans City Station and is of all 
wood construction.  It is the largest box of its type in preservation 
and the only one that remains at the location that it worked in, still 
next to a busy working main line.  It was closed in 1980 after the 
West Hampstead Power Signalling Box took over control of the line 
from St Pancras to North of Bedford in late 1979.  Listed Grade 2 by 
the Department of the Environment soon after closure, it is now the 
sole 'in situ' survivor of the numerous signal boxes that once existed 
on this line. 

 

1 

2 
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1. Pete Waterman presents Keith Webster with the award 
plaque, with Pete Duggan (left) representing Invensys Rail 

2. Interior of St. Albans South 

3. The magnificent restored Box, still standing proudly 
alongside the London St. Pancras to Bedford main line 
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IRSE MATTERS 

IRSE Younger Members 2010 Seminar & Technical Visit 

Metro and Mainline – Sharing Best Practice 

DAY 1 - SEMINAR 
A cold winter day on 25 November 2010 brought over one hundred IRSE Younger Members to the London Transport Museum in 
Covent Garden for their annual seminar.  The event was sponsored by Lloyd’s Register Rail, Findlay Irvine and Siemens.  The venue 
was entirely fitting and a thoroughly interesting and informative day ensued. 

The day began with an opening address by the current President, Paul Jenkins, who thanked everyone for coming and 
congratulated the organising team for the turnout.  Paul stressed the importance of the Younger Members within the IRSE and their 
active involvement at all levels.  Paul even challenged the audience to consider whether the IRSE should have a separate Younger 
Members arm at all, as one might argue this implies that the Younger Members are somehow removed; however Paul conceded that 
this might be a challenge too far. 

The first presentation was by John Gill, the Route Infrastructure Maintenance Director Wessex for Network Rail.  John initially 
spoke on track worker safety, noting the significant reductions in accidents over recent years and discussing the challenge of further 
reducing workforce incidents.  John noted that, while much had been achieved, we must never relent on the drive to reduce accident 
rates, as it is not good enough that anyone should leave home for work and return home via the hospital.  John then went on to talk 
about further developments such as Network Rail's measurement trains, which travel the network collecting data and capturing 
photographic motion images, allowing deficiencies in the infrastructure to be identified remote from the lineside, meaning that patrol 
teams can visit and inspect specific sites to perform detailed inspection or to remedy a fault; thus reducing the quantity of general 
patrols and staff exposure to the lineside environment.  Following this very informative presentation John provided a refreshingly 
open Q&A session. 

The second presentation was on 'Intelligent Infrastructure' and was given by Barney Daley of Network Rail.  Barney introduced the 
concept of measuring the electrical condition of certain assets – for example points or tracks – and identifying inconsistencies in 
performance prior to a service-affecting fault being realised.  Barney noted that the concept was to invest in removing service-
affecting failures in these asset types at critical locations.  This should provide a reduction in delays and their related charges, helping 
Network Rail to achieve the challenging financial efficiency and performance targets set for Control Period 4.  Barney showed 

1 – Younger Members gathering in anticipation.   

2 – The Cubic Theatre at the Transport Museum.   

Photos:  Colin Porter 
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delegates a video of the trial site on the busy line between 
Glasgow Central and Edinburgh Waverley, where irregularities in 
point motor drive had been identified by the equipment, 
diagnosed in the office by the Flight Engineer, enabling the fault 
team to travel to site carrying the correct parts and tools to 
repair the fault, which was then tested by the Flight Engineer in 
the office.  In a video presentation, a spokesperson from First 
Scotrail noted that delay minutes were literally being removed 
from the infrastructure before they had even been realised, and 
this was enabling a more reliable train service and helping to 
keep business and passengers on the rails during a time of 
austerity when all are looking for efficiency opportunities and 
could easily be tempted to other transport modes. 

Andy Cross of Atkins Rail gave a presentation entitled ‘A Year 
in Technical Investigation’.  In fact the presentation went much 
further than that and gave a comprehensive insight into the sort 
of work carried out by the Atkins Technical Investigation team at 
Crewe in recent years.  Andy sought to define what technical 
investigation is, how the Atkins team approach such work and 
why it might be required in the first place.  Typical reasons are 
that equipment has (or may have) failed unsafely, equipment has 
reliability issues (with a potential knock on safety impact through 
degraded working etc.), new equipment or modifications are 
being introduced, or systems are approaching the end of their 
life.  The team have produced over 200 reports each year in 
recent times but Andy noted that this number had decreased, 
possibly due to improvements in areas such as condition 
monitoring.  However, this has actually enabled the team to be 
more focused and detailed on the more important investigations.  
Andy provided some interesting examples of the sort of 
investigation work undertaken.  The examples covered a range of 
topics, including some ‘quirks’ revealed during the introduction 
of new technology interfacing to old technology, dynamic 
interactions that are often hard to recreate without extensive 
soak test, seemingly like-for-like modern replacements where 
subtle changes had serious implications, and unrevealed mistakes 
during PCB manufacture causing abnormal system operation. 

After a spot of lunch, Peter Gracey gave a presentation on 
the Docklands Light Railway (DLR).  This covered a range of 
topics including the basics surrounding the system architecture 
and principles of operation, the history of the DLR, and recent 
and future developments to the line.   

The DLR was opened in 1987 but has had numerous 
subsequent extensions that have significantly increased its size 
and scope to 34 km with 40 stations and 149 vehicles, including 
55 new vehicles that have been delivered since late 2007 alone.  
The recent developments and extensions such as the 3-car 
project and the Woolwich Arsenal extensions have been major 
civil engineering undertakings, requiring the boring of new 
tunnels, new cut and cover tunnels, conversions to provide grade 
separated junctions and significant station alterations and 
rebuilding.  Peter noted that the new South Quay station was in 
fact the fourth incarnation of this station in the history of the 
DLR!  Currently the DLR carries over 70 million passengers but 
this is expected to rise to more than 100 million in 2012, which 
obviously presents significant challenges.  The major develop-
ments coming up include the opening of the Stratford Inter-
national Extension in 2011, which will meet the travel demands of 
the London 2012 Olympics and support regeneration of the 
Lower Lea Valley, the completion of the 3-car project throughout 
the DLR, the opening of a new control centre in late 2011 that 

will allow the whole network to be controlled from here or the 
existing control centre at Poplar, and the introduction of the 
third generation of the SelTrac Communication Based Train 
Control (CBTC) system. 

David Weedon of Network Rail gave a presentation on the 
Thameslink project, discussing the challenges of reliably 
delivering 24 trains per hour (TPH) through the Thameslink core: 
a few miles of normally plain line railway connecting Kings Cross 
St. Pancras to London Bridge.  The solution involves having 
signal sections equivalent to train length plus reduced stand 
back distance.  To reliably deliver 24 TPH some additional track 
sections have been provided which will come into effect when 
automatic train operation is provided.  Tom Robinson of 
Network Rail then spoke of the train detection solution for 
Thameslink, and the reasons behind the selection of TI21 track 
circuits rather than other track circuits or axle counters. 

Ivan Curties of London Underground (LU) gave a presen-
tation entitled ‘Victoria Line Upgrade (VLU) – Migration of 
Control’.  This presentation focused on the new VLU control 
centre at Osborne House and the arrangements that have been 
implemented to allow changeover between this new centre and 
the original control centre at Cobourg Street during the 
migration period.  Ultimately control will be passed to Osborne 
House for good.  At the time of the presentation, the change-
over process had been effected 54 times.  It takes something in 
the order of only two seconds for control to be switched over.  
Prior to this, the correct operational arrangements need to be in 
place, whereby the old program machine controlling the routing 
of trains has to be put in manual mode, and the trains have to be 
at a stand in the stations with routes set.  Ivan noted that the 
process hadn’t been infallible and that a couple of Signal Passed 
At Danger (SPAD) events had occurred during the 54 change-
overs.  This had been a result of some slight ‘slippage’ in the 
procedures as more confidence was gained in the changeover 
process.  However, the appropriate lessons have been learnt 
from this and the project has moved forward.  Ivan gave an 
overview of the system architecture implemented to allow the 
changeover to take place.  A relatively straightforward and 
intuitive arrangement of changeover contacts had been used, 
which are energised via a Programmable Logic Controller (PLC) 
when Osborne House is in control and de-energised when 
Cobourg Street is in control.  The simplicity of this arrangement 
provides for a very ‘tester friendly’ environment in that it is 
possible to fully test the new equipment and processes through 
shadow monitoring under the full range of operational 
conditions.  Finally, the presentation also touched on the wider 
resignalling programme and the introduction of new trains to the 
Victoria Line.  The new trains are currently being phased in and 
the new Distance-To-Go  Radio (DTG-R) system and wider 
signalling system is overlayed with the existing system to allow 
simultaneous operation of the new and old rolling stock.  Ivan 
described some of the features within the wider system that 
provide an impressive level of resilience and tolerance to system 
failure.  This talk gave an excellent introduction to the Technical 
Visit on the following morning to Northumberland Park Depot. 

Last but certainly not least, Kevin Goodhand of London 
Underground gave a presentation entitled ‘New Trains on Old 
Railways’.  This centred on some of the challenges faced during 
the introduction of the new S-stock trains for the Sub Surface 
Lines (SSL), particularly given the age of the current signalling 
system, which, in places dates from the 1940s.  The main issues 
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discussed surrounded Electromagnetic Compatibility (EMC), 
train performance, train dimensions and signal sighting.  With 
regard to EMC the existing 33⅓ Hz track circuits and delta track 
circuits (used on London Underground for position detection) 
are typically not immune to the increased harmonics generated 
by the new S-Stock below 100 kHz.  For the track circuits, the 
main solutions available have been to change to the existing 
125 Hz type, install new types of track circuit (the FS2550 
product from Invensys, or TI21 track circuits from Bombardier 
Transportation ), or demonstrate immunity where the track 
circuits are short.  The pros and cons for each of these options 
were discussed, and the ultimate solution has been determined 
on a case-by-case basis.  The deltas are either being replaced 
with Frauscher Position Detectors or the need for them is being 
designed out.  The new trains are capable of more than the 
existing rolling stock in terms of performance.  The train 
manufacturer has, however, devised a solution to restrict 
performance during the migration period so the different types 
are more closely matched.  In terms of train dimensions, the 
increased length of trains has implications for clearance/fouling 
points, blocking back and compromised overlaps.  For all these 
reasons there have been a significant number of minor 
alterations to block joints and signalling circuits.  The new 
rolling stock has also affected signal sighting because the driver 
sits further back in the cab.  This has had implications for the 
position of signals, trainstops and block joints.  Kevin concluded 
by summarising the overall experience of the infrastructure 
controller in introducing these new trains while keeping the 
railway operational, which is clearly no mean feat. 

Before bring the day to a close, Martin Fenner, Chairman of 
the Younger Members Section, shared with the delegates his 
experience of winning the Hewlett Fisher Bursary in 2010 to 
enable him to attend the Convention in Delhi.  His ‘travel 
photographs’ created interest and amusement in the audience, 
and all delegates were encouraged to apply for future bursaries 
to take up this excellent opportunity.  This final presentation 
brought to a close an extremely rewarding day for all 
attendees, and just to make it that little bit more memorable 
for two lucky individuals, prize draws were held by two of the 
sponsors, Siemens and Findlay Irvine.  Steve Moore of Siemens 
presented a Gigaset phone to Andy Ralph of Atkins and Mike 
Mustard of Findlay Irvine presented an iPod Touch to Ian Ettle 
of DEG Signal. 

As is customary for such events, at the end of the day many 
of the delegates left the London Transport Museum to visit one 
of the local hostelries in Covent Garden, rounding off an 
excellent day. 

DAY 2 – TECHNICAL VISITS 
Friday 26 November saw 40 hardy Younger Members assemble 
in the refrigerated ticket hall of Seven Sisters tube station.  After 
negotiating the complication of there being two ticket halls at 
this particular station and running the gauntlet of the public 
areas on a London Underground station whilst wearing orange hi
-vi vests, the group boarded a staff train into Northumberland 
Park depot.   

The curious Younger Members had  the opportunity to get a 
feel for the new 09 Tube Stock trains, (which were built by 
Bombardier Transportation for the Victoria Line), including the 
cab equipment, which showed how much design goes into the 
consideration of the competing constraints in developing the 
best possible environment for Train Operators.  Delegates were 
introduced to the teething problems experienced by the new 
trains in passenger service, including the problematic sensitive 
door edges that are designed to stop the train departing a 
platform with an obstacle trapped in the closed doors.  At the 
time of the visit the upgrade had just tipped over the halfway 
point in train substitution in the fleet and the Line was looking 
forward to experiencing the benefits of the new trains as the old 
ones are removed from service.  As the new trains are so much 
more powerful than the old, increased dwell times are being 
used to even out the service, to avoid excessive waiting in 
tunnels behind the slower trains,. 

The groups also had an opportunity to take what they had 
seen onboard the new trains into the train simulator that is being 
used to train the London Underground Train Operators offline as 
it were before taking that learning onto the Line under 
instruction.  Most had a chance to attempt accurate station 
stops, and quickly realised that it was not as straightforward as 
they had imagined, providing entertainment for those watching 
on video screens in the neighbouring room. 

Peter Neal and Chris Carrol gave the delegates a tour of the 
new Control Centre at Osborne House, including the equipment 
rooms, and explained the benefits of the technical and 
operational challenges of building and migrating to a new 
control centre on London Underground.  At the time of the visit 
the Control Centre was not in control of the line, (Cobourg 
Street Control Centre in Euston was still controlling the line); 
however, trained operational staff were still monitoring the line 
in shadow mode, improving their familiarity with the new 
Invensys Distance-To-Go signalling and control system. 

Thanks must go to our guides Chris Woolf, Ken Chan, and 
Mengdi Kang for escorting the Younger Members safely around 
a busy operational depot, whilst answering our many questions.  
They managed to return the group to the waiting coach in time 
to take a rather extended journey through East London to the 
afternoon destination, the Tube Lines Signal Training Centre 
(STC). 

After arriving at the STC in Stratford to a well deserved lunch 
platter, the group was again split into three groups to explore 
the three areas of Automatic Signalling, Control Signalling and 
the new area dedicated to the Thales TBTC system, which is 
being introduced on the Jubilee and Northern Lines.   

Training Delivery Manager Peter McGovern led the groups 
through the principles and implementation of conventional 

3 – Prize draw winner 
Ian Ettle receives 
his new iPod from 
Mike Mustard of 
Findlay Irvine.   

Photo:  Colin Porter 
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Automatic Signalling on London Underground.  The principles of 
intermittent Automatic Train Protection as provided by trainstops 
and the basics of two aspect signalling with the use of repeaters 
to provide sufficient sighting time to Train Operators were 
described.  The ability to not only learn the principles, but also to 
see their application in standard LU equipment in a safe 
environment was appreciated.  Delegates were able to stand on 
trainstops to effect a dual aspect condition, and shunt tracks to 
replace signals or simulate track circuit failures. 

The domain of the Interlocking Machine Room (IMR) and the 
associated Controlled layout were demonstrated by Signal 
Training Manager Martin Cannon.  The IMR at the training centre 
uses the V-style interlocking frame that is common across the 
majority of conventionally signalled areas on LU infrastructure.  
These frames are air operated, but can be locally controlled 
under failure conditions, and are examples of modular signalling, 
whereby the standard frame consists of twelve levers and 
multiple frames can be installed adjacent to each other for larger 
sites.  This area also enabled the groups to appreciate the 
principles behind the Dual Element Vane Relays, which are used 
for conventional track circuits on LU, along with various point 
machines that can be commonly found across the network.   

As a conclusion to the journey through LU signalling 
principles and equipment, Signalling Engineer John Joyce 
explained to the groups the architecture of the new Thales 
Transmission Based Train Control (TBTC) system.  This uses 
inductive loops mounted in the four-foot to provide two-way 
communication between the enabled train and the centralised 
control system.  Axle counters are used as a secondary means of 
train detection to provide a degraded mode of operation.  At the 
time of the visit, the new system had undergone a number of 
successful trials in passenger service on the Jubilee Line.  Once it 
is fully commissioned, it will enable the Line to be run under 
Automatic Train Operation, enabling the 96 Tube Stock Trains to 
be used to their full potential, improving the capacity of the Line. 

Thanks must go to the Younger Members committee who all 
contributed to the organisation of this event, and to the 
presenters and technical visit guides for their hard work and 
excellent presentations.  In addition, this event was made 
possible by the generous sponsorship of our sponsors Lloyd’s 
Register Rail, Findlay Irvine and Siemens, who enabled the 
Younger Members to offer the event to all delegates free of 
charge. 

Martin Fenner, Douglas Young, Nigel Handley 

 

4 – Younger Members take over the Staff Train into Northumberland Park Depot.   
Photo:  Ruchy Chaudhary 

5 – The new 09 Tube Stock.   
Photo:  Martin Fenner 

6 – Peter McGovern explaining the principle of suppressed repeaters.   
Photo:  Tube Lines 

7 – Martin Cannon demonstrating the LU V-style interlocking machine.   
Photo:  Peter Woodbridge 

8 – John Joyce explaining the TBTC system architecture.   
Photo:  Tube Lines 
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Transforming New Street station 
The Birmingham Gateway Project 

Richard Kirkman provided an interesting talk at the November 
meeting at the Mailbox in Birmingham about one of the most 
exciting projects that Network Rail is involved in.  Network Rail is 
investing over £35bn in railways over next five years including 
£3.25bn for stations.  The Birmingham Gateway project is one of 
the key aims of getting people out of their cars and on to the trains. 

Birmingham New Street is one of the busiest stations in the 
UK, used by over 40 million people each year.  It deals with 
140 000 passengers a day - more than twice the number it was 
designed for when it was last rebuilt in the 1960s. 

It is anticipated that there will be more and more people who 
will want to travel into the heart of Birmingham, so the partners 
of the project are acting now so that New Street can serve 
passengers, the city and region in the longer term.  The project 
partners include Network Rail, the Department for Transport, 
Centro, Advantage West Midlands and Birmingham City Council. 

The Gateway Project is similar to the rebuilding in the 1960s 
in that it is a major Civil engineering project working around the 
day-to-day operation of the rail network, car parking and retail 
facilities and office accommodation. 

The early days of Birmingham New Street station saw the 
introduction of the London & North Western Railway station built 
in the slums of the city.  This introduction provided a divide 
within the city to which an agreement was made to provide a 
public right of way through the station, thus allowing people to 
move freely.  Even with the introduction of the Midland Railway 
station and the later combined station, this right of way is still a 
requirement.  

This early station provided a light an airy environment for the 
rail traveller which the current station does not provide. 

The rebuilding in the 1960s was prompted due to damage 
sustained during the 1940s, with a view to providing the car 
parking and retail facilities which would provide a commercial 
return for the project.  The construction of the station followed 
the normal health and safety rules for the time. 

The 1960s construction of mainly mass concrete has provided 
a major issue for the project with the strength of the original 
structures requiring a major civil undertaking to remove the 
fabric of the structure whilst maintaining the integrity of the 
building.  The use of the original construction drawings, pictures 

and records within the archives providing the guidance on not 
only the demolition of the existing structures, but also in the 
design and planning of the new station complex. 

Even in the days of this reconstruction, the new station 
building received adverse comments including “one of the worst 
station designs I have seen in Europe… in the British public 
lavatory architectural tradition – and a very bad example of 
that”’ Christopher Price MP, 12 June 1967.  The fabric of the 
1960s station has changed over the years with re-branding, 
facelifts and minor refurbishments. 

The Gateway Project’s goals are to improve connectivity with 
the city, provide future growth potential within the South East 
area of the city, reintroduce natural daylight to the station areas, 
improve the passenger capacity and flows, improve the 
passenger experience and provide the city with world class 
station that it deserves. 

To provide these improvements, the Project will provide a 
four-fold increase in concourse area, support 150% growth in 
passenger numbers, provide Airport style departure lounges, 
increase the connectivity to the platforms, increase free flowing 
and visibility to the external connections, construct a Cathedral 
like atrium whilst minimising the disruption to passengers and 
shoppers. 

Birmingham City Council now owns the Pallasades shopping 
centre, which is managed by Network Rail’s retail team on a day-
to-day basis.  The units in the middle will be relocated to make 
way for the atrium roof which will transform the centre as well as 
the station.  There will also be employment opportunities for 
local people.  Around 1000 people are expected to work on the 
project, and as well as working with the city council on a scheme 
to promote access to the employment and training opportunities 
arising from this scheme. 

MIDLAND & NORTH WESTERN SECTION 
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The development will take place in two phases 
to minimise disruption and keep the station and the 
Pallasades open at all times.  Phase 1 involves the 
creation of a brand new concourse in the lower-
levels of the NCP cark park next to the station.  
This is expected to open to the public in 2012.  
Then the second phase begins, which will see the 
redevelopment of what is the current concourse.  
On completion, expected in 2015, both concourse 
areas will be combined so that passengers enjoy 
three and half times more space and vastly 
improved facilities. 

The project is working to keep the impact on 
passengers and neighbours to a minimum.  Only 
one platform will be closed at any one time, 
meaning all services will continue to operate.  The 
use of rail and not road to move materials in and 
out at platform level will be maximised where 
possible, whilst keeping the station neighbours and 
passengers informed of any work likely to affect them. 

On behalf of the funding partners, an 
international design competition was coordinated 
by RIBA (Royal Institute of British Architects).  
Foreign Office Architects beat more than 50 practices 
to come up with the winning design, which was 
inspired by the movement of people and trains at 
New Street and the beauty of the skyline.  
Extensive consultation with a range of stakeholders 
has refined the design and the internal plans.  An 
exhibition held in the station in October 2009 
generated 615 written responses, with the vast 
majority of people backing the plans.  

Planning permission for the scheme had been 

received in February 2010, with the first phase 
underway, completing the preparatory work off-site 
and starting work on the first platform.   

Over Christmas 2010, the road in Hill Street will 
be closed to install a new section of the footbridge 
to extend the current one at Navigation Street in 
time for the Pallasades shopping centre to reopen 
on Boxing Day. 

The first major benefits will be felt in 2012 when 
the new concourse opens and passengers will then 
see the façade starting to take shape.  Then on 
completion, expected in 2015, the station will truly 
become a fitting Gateway to the city that enables 
passengers to travel to the heart of Birmingham for 
decades to come. 

Richard concluded his presentation with a 
question and answers session before the Section 
Chairman closed an interesting evening by giving 
thanks in the normal manner and to Network Rail 
for providing the facilities. 

Graham Hill 

YORK SECTION 
On Thursday 2 December, the Chairman, Doug Gillanders welcomed the ten 
members who had braved the arctic conditions to attend the meeting.  He 
then introduced Mike Hanscomb, and invited him to begin his film show. 

The first excerpt was from the Ealing Studios “The Ladykillers”, made in 
1955.  The opening sequence is shot on top of the south portal of 
Copenhagen Tunnel and shows a terrace street with a house at the end, 
which is central to the plot.  The street of terraced houses was real but the 
house at the end was a prefabricated mock up.  The view shows trains (steam 
of course) entering and leaving Kings Cross with plenty of noise of clanking 
wagons and steam.  In one scene Alec Guinness is looking from the room he 
wishes to rent, allegedly overlooking Copenhagen Tunnel but it was in fact 
from a house near St Pancras (the tower at St Pancras Station is in the 
background).  In the final scenes the criminals (Alec Guinness and Herbert 
Lom) are chasing each other on the top of the tunnel and Herbert Lom climbs 
over the tunnel wall onto a ladder which is (somewhat unlikely) prised off the 
wall by Alec Guinness who is standing on a signal gantry.  The signal gantry 
was especially constructed for the film (no signal lamp bracket or lamp).  After 
Herbert Lom falls off the ladder into a 16t coal wagon that happens to be 
passing below, the signal, which was off, returned to danger striking Alec 
Guinness on the head and he falls into a wagon.  In 2003, Mike returned to 
the location on the film, which has lost its row of terraced houses (apparently 
replaced by industrial units) and recorded the scene overlooking the south 
portal after receiving information that an A4 would be leaving Kings Cross.  The 
scene did not look much different except for the overhead wires and the 
electric unit passing on the Up Slow. 

The next scene was from another Ealing studios film from 1949, “Train of 
Events”.  This film stars Jack Warner as an engine driver leaving Euston on a 
Liverpool bound train.  However the LMS did not want it shown that one of its 
engines was involved in a collision and so blacked out the last number on the 
front and cab side of the engine.  This was not very effective as later in the 
film the whole number can be seen.   

Another example of unlikely events came from “Heartbeat”.  Criminals are 
trying to stop a train so they climb a signal (a slotted post signal that is off) 
and cut the signal wire.  The signal wire is cut with a very small pair of cutters 
which obviously would not be up to cutting a signal wire and anyway the 
signal has a solid rod from the balance weight to the arm. 

Away from the railway for the next film was “Circle of Magnetism” in 
which Professor Eric Laithwaite demonstrated magnetism by a series of 
analogue models, culminating with a model depicting magnetic levitation.  
Mike suggested that this film should be obligatory viewing for all who were to 
enter any electrical profession.   

Back to the railway with the film called “Operation London Bridge” 
showing the rebuilding, remodelling and resignalling of London Bridge in 
1976.  The work started in 1972 and involved the closure of 16 signal boxes 
and remodelling and resignalling of 150 track miles of railway.  Some of the 
installing and testing of the signalling was shown.   

This was followed by an unpublished film called “Easter Weekend 1976”.  
This was the final stages of the London Bridge project culminating with the final 
opening in April 1976.  “Rush Hour” showed commuters in London arriving 
from a series of trains, illustrating how the greater number of doors on the old 
stock resulted in a quicker emptying of the trains. 

The final film was “Let’s Go To Birmingham” a five minute run from 
Paddington to Birmingham Snow Hill.   

Those involved in the reminiscences were Peter Woodbridge, Richard 
Parker, Paul Hepworth, John Maw and Bruce MacDougall.  The vote of thanks 
for an entertaining and informative evening was given by John Maw. 
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MINOR RAILWAYS SECTION 

S&T Volunteer of the Year Award 2010 
The winner of the IRSE Minor Railways Section Volunteer S&T Technician of 
the Year Award for 2010 is James Tyers of the Lincolnshire Wolds Railway. 

The judging panel concluded that James exemplified a number of the 
criteria that required to be demonstrated by the successful candidate, 
particularly those of self motivation, development of personal skills and the 
application of appropriate and unique S&T solutions.   Furthermore, it was 
recognised that James has had to operate at a level requiring a significant 
degree of responsibility without the comfort of an organisation containing 
peer support. 

John Francis, Chairman of the judging panel, along with Ian Allison, 
Chairman of the Section presented the award to James at the Lincolnshire 
Wolds Railway Headquarters at Ludborough in front of his volunteer 
colleagues on Saturday 15 January 2011.   John Francis commented during 
the presentation “It’s very kind of you to invite the Minor Railways Section 
of the IRSE here today to Ludborough and it’s a privilege for me to be 
asked to bestow the Section’s new annual award. 

Since the saving of the Tallylyn Railway in 1951 and the Bluebell line in 
1960, the minor railway movement has grown significantly into an industry 
of its own.  It’s amazing to reflect that the Tallylyn has been in preservation 
for almost 60 years and that last year the Bluebell celebrated 50 years of 
independent operation.  But we should bear in mind that the existence of 
heritage railways today, including the Lincolnshire Wolds, is actually a 
continuation of their life since original opening, whenever that may have 
been in the 19th century and so minor railways, often measured from the 
day of reopening really date back in most cases over 150 years. 

The number of such railways that now exist and the huge maintenance, 
renewal and expansion they require is, when looked at in total, a massive 
undertaking, and one for which its S&T engineers can find support from the 
IRSE Minor Railways Section. 

The scale of signalling on today’s minor railways is quite staggering.  
With over 170 railway and museum sites in the UK alone there are 
something like 124 working signal boxes and another 35 either under 
construction or planned, not to mention the many ground frames and level 
crossings that exist.  These statistics are massive by anyone’s measurement 
and it therefore represents a growing sector of the S&T profession. 

For many of our railways the people coming forward to volunteer today 
do not bring with them direct knowledge or skills to design, install, test and 
maintain, the apparatus we need to use.  So it’s incumbent upon those with 
the skills and knowledge to ensure that these are passed on through 
mentoring, learning and shared practice. 

The object of the Minor Railways Section of the IRSE is to provide a 
forum that supports, assists and gives guidance to the minor railway S&T 
community in everything it does but also to learn from the ingenuity and 
inventiveness of their solutions for the benefit of the wider IRSE 
membership and the profession as a whole. 

Many IRSE members have been involved with private railways during 
their leisure time, outside of their normal paid jobs, for a considerable time 
but the majority of practitioners come from a wide variety of backgrounds 
and we want to encourage professionalism and IRSE membership amongst 
these. 

This award is designed to encourage greater interest in railway 
signalling and to increase awareness of the IRSE by rewarding 
achievement.  The award is open to S&T volunteers on minor railways who 
demonstrate commitment on a regular basis. 

What do we look for from candidates?  The 
judging criteria consist of the following: 

 Demonstration of exceptional interest in S&T 
matters, a desire to learn and the ability to put 
that learning into practice; 

 An outstanding personal contributor, over an 
extended period of time, to the delivery of 
functioning S&T equipment to the benefit of the 
railway concerned; 

 A newcomer who has developed and put into 
practice S&T skills at a personal level, who has 
exhibited self motivation and a desire to learn 
and develop as an individual; 

 A proactive promoter of good practice; 

 A figure who has raised the profile of the S&T 
profession within the volunteer sector; 

 Someone who has developed and applied a 
unique S&T solution suited to the minor railway 
environment; 

 An individual who has developed and put in place 
processes to ensure either (a) competence 
amongst S&T volunteers; (b) maintenance is 
undertaken in a timely, safe and effective manner; 

 An inspirational figure who has led and 
developed a team of S&T volunteers; 

 A respected motivational player who has enabled 
an S&T team to achieve significantly more than 
might otherwise be the case; 
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AUSTRALASIAN SECTION 

Chairman’s Award 2010 
Les Brearley 
Each year, the Chairman of the IRSE 
Australasian Section recognises an 
individual who has made a significant 
contribution to the rail industry.   

Steve Boshier presented this year’s 
award to Les Brearley (right) at the 
2010 AusRail Gala Dinner in Perth in 
front of 1000 industry participants.  
Steve went on to explain why Les was 
a worthy candidate and had been 
selected to receive this prestige 
award. 

He said that a number of engineers 
seek to serve their peers through 
professional organisations, with the 
IRSE being one of those organisations.  
They serve their peers with generosity 
of time and effort, without monetary 
reward; indeed, at some cost to 
themselves.  For more than 36 years 
Les Brearley has been serving other 
engineers through his involvement in 
the rail industry and in that time has 
made a significant contribution 
through his work in three key areas:- 

Safety management:  Whilst at 
Queensland Rail, he was the Manager 
Safe Working and oversaw the 
rewriting of the Book of Rules into 
operational procedures and he also 
introduced steps to improve the safety 
culture of QR.  During that time he was 
an industry representative on the 
working party that developed the 
intergovernmental agreement on rail 
safety, he was also a member of the 
Standards Australia Technical 
committee that prepared the AS4292 
suite of Railway Safety Management 
Standards and was on the drafting 
committee for the head standard - 
Railway Safety Management – General 
Requirements. 

Contribution through the IRSE:  
Les has been an active member of the 
IRSE for over 34 years.  He joined the 
IRSE as a student and successfully 
completed the IRSE professional exam, 
he has served on the Australasian 
committee for over 17 years, and 
helped organise numerous technical 
meetings & conferences.  He was the 

 A champion who has demonstrated 
leadership and direction on behalf 
of the S&T function; 

 A person who has taken 
responsibility to ensure successful 
delivery of an S&T project or 
improvement initiative; 

 A mentor who has successfully 
developed the S&T skills of team 
members. 

Suffice to say, that the winner for 2010, 
James Tyers of the Lincolnshire Wolds 
Railway came to the front on a number 
of these criteria. 

As the winner, Jim receives a set of 
prizes: 

 A plaque to display in a prominent 
position; 

 A framed certificate to hang on the 
wall; 

 A year’s free membership of the 
IRSE in the grade of Associate; 

 A log book in which to record S&T 
activities and competence; 

 A place on a weekend workshop at 
a leading industry training school 
designed for S&T volunteers on 
minor railways; 

 The opportunity to meet and work 
with other S&T staff on other minor 
railways to expand knowledge; 

 A cheque for £100. 
Jim is to be congratulated for winning 
this award which we hope inspires both 
him and others to continue with their 
good work”. 
The Minor Railways Section will now 
launch the search for the next winner of 
this award for 2011 during the next few 
months and an announcement will be 
made in various publications including 
IRSE NEWS.  Any previous applicants 
are welcome to apply once again. 

Vice Chairman in 2000, and then Australasian 
Chairman in 2001 and 2002. 

The training of future signal and 
telecommunications engineers:  Les saw a 
need for professional development of railway 
signal and telecommunications engineers and 
in 2002 participated in the original industry 
workshop for the Rail Cooperative Research 
Centre which decided that the development of 
post graduate courses on railway engineering 
was a priority.    

He managed the development of the six 
courses making up the Diploma course run by 
the Central Queensland University.  The 
development of the course required over three 
man-years of effort and required much 
encouragement, persistence (and a little bit of 
nagging of volunteer writers) to get to the 
stage where the initial course was run in 2004.    

He has continued to be involved in the 
course as chairman of the Professional 
Education Committee and updating the course 
material.  To date there have been over 100 
engineers who have successfully completed 
the Diploma and over 40 who have successfully 
completed the Certificate.   This year it is 
anticipated that there will be an additional  
50 engineers to complete the Diploma.   

Les has made and is continuing to make a 
significant contribution to the rail industry. 

Commitment to others:  Steve went on to 
say that the IRSE believes that engineering 
knowledge and skill is something that should 
be shared.  The IRSE believes younger 
engineers should benefit from the experience 
of those who have been in the industry longer 
and should mentor and encourage each other.  
Information should be freely available and that 
we should take the time and give the effort 
required to turn these beliefs into reality. 

Steve congratulated Les on his 
demonstrated commitment to others and 
presented him with the 2010 IRSE Chairman's 
Award. 

Tony Howker 
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CURIOSITY CORNER 

The approach of using a truly diverse and reliable but perhaps 
less inherently fail safe channel is a powerful one.  One way in 
which the NTSB finding is being addressed is by further 
developing the sort of logical track sequence detection that has 
been adopted in some British systems, albeit with alarms rather 
than direct feedback to inhibit aspects. 

Full sequential cyclic operation in the interlocking is another 
possible approach and some European axle counter applications 
use the evaluator’s positive track occupied output for this 
purpose.  For many years we have provided treadles as well as 
track circuits at automatic crossings, being two pretty diverse 
safety channels.  Even so I know of one instance where both 
failed, the track from leaf fall and the treadle through mechanical 
failure of the mounting.  Fortunately there was nothing on the 
crossing as the train sped over with the barriers up and the lights 
out. 

Supervisory control displays also form part of a diverse 
system.  In Washington it could be argued that the displays to 
the operator were confusing and not logically consistent with 
what was happening, although it is unlikely the anomaly would 
have been spotted in time to prevent disaster in any case.  This is 
not the first time I have come across a situation where display 
systems created by electronic system engineers rather than 
signal engineers have been less than helpful or indeed positively 
misleading when out of course events have occurred and led to 
an incident.  I think UK systems are generally good in this regard 
but we must not be complacent. 

Footnote 

I hope this will stimulate some thought, especially perhaps 
among the younger members and that more experienced 
members will not think I am wasting too much journal space on 
what to them may be obvious.  

Bruce MacDougall 

Dear Editors, 

Brake Performance, Automatic Train Control and 
Diversity Lessons from America (Part Two) 

Washington metro suffered a more recent multi-fatality tragedy 
when a train in Automatic Train Operation (ATO) crashed into 
the rear of a stationary train that had disappeared on a wrong 
side failed track circuit, false clearance of which had also caused 
the loss of signal to the leading train which had brought it to a 
stand, every automatic railway operator’s nightmare. The fault 
was in the relay room where pulsing parasitic oscillations in the 
transmitter of an audio frequency track circuit were directly 
energising a receiver, which saw them as a valid modulated 
signal, through leakage in the electronic equipment and via the 
racking. 

The full accident report is available at  
http://ntsb.gov/Publictn/2010/RAR1002.pdf . 
It also discusses an interesting issue about mixing equipment 

from different suppliers’ systems which for those with the time is 
worth following up in the evidence files on the National 
Transportation Safety Board (NTSB) web site.  It is obviously 
going to be a lawyer’s paradise. 

The NTSB made an early finding that there was insufficient 
system level diversity.  This hugely significant criticism of the 
basic structure of many of the world’s signalling systems, 
particularly in automatic sections, seems to have passed 
relatively unnoticed elsewhere. 

It may be that in the old days of simple rugged inherent fail 
safety that relied on robust components and gravity, a single 
channel approach was adequate.  Signalling system safety 
specialist Mr Terry George, to whom I am for ever indebted for 
many challenging discussions, proposed long ago that reliance 
should not be placed upon single channels at system as opposed 
to subsystem level, especially as subsystems become more 
complex, and that diversity can be more powerful than multiple 
redundancy, as the latter can be susceptible to common mode 
failure (discuss!).  

Terry also first pointed out to me that if, as is commonplace, 
ATO information is derived from the same track occupancy 
source as Automatic Train Protection, the system is not only non-
diverse but positively provocative.  The same false information 
not only fails to protect the train but positively drives the 
following one into it and even worse, will often cause a loss of 
speed code to the train on the failed track circuit, causing it to 
come to a stand in the very place where it is not then protected.  
This is just what happened in Washington, where only the 
vigilance of the train operator, who applied the emergency brake 
when the train ahead finally came into view round a bend, 
provided any diversity.  Sadly it was far too late and she was one 
of nine people killed.  It transpired that there had been a 
previous incident where only operator intervention had 
prevented a collision. 

We have gone from gravity to Fast Fourier Transforms and 
processor based axle counting on the track and one could hardly 
claim that these are not complex subsystems.  It is also worth 
remembering that leaf fall can defeat even the simplest systems.  

FEEDBACK 

Graham Warburton has this fascinating photograph of the pioneer 
W.R. Sykes, looking rather pensive, in his collection.  However, he 
is wondering if any reader can possibly identify the other gentle-
man on the left?  Was he even involved in our Profession? 
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ETCS for Engineers 
The first authoritative textbook on the European Train Control System (ETCS) which has been written by a group of Institution 
members and volunteers from across Europe under the leadership of Peter Stanley, a Past President of the Institution, has now been 
published by DVV Media Group.  The Institution has worked closely with DVV over the past year to finalise the book for publication, 
and the copyright of the book rests with the IRSE. 

Aimed at practicing engineers and technicians, it follows on from a long line of booklets and text books produced by the IRSE 
over many years to help educate members and others in the emerging technology of railway signalling and telecommunications 
systems.  With the emergence of ETCS as an increasingly global system now in use both inside and outside Europe, the publication of 
this textbook is very timely. 

A review will appear in a future edition of IRSE NEWS.   

Copies of the textbook will shortly be available through IRSE Online or via the London office,  
at a discount to Institution members.    

Colin Porter, Chief Executive 

ANNOUNCEMENTS 

ON THE MOVE ……    Invensys Rail strengthens Asian team 

Invensys Rail is strengthening its senior management team 
in Asia with the appointment of Michel Obadia as President 
of its Asia Pacific business unit, headquartered in Singapore.   

Michel joins Invensys from Alstom following a successful 
nine year career culminating in the role of Managing Director  
Asia-Australasia. Announcing the appointment, Kevin 

Riddett, Chief Operating Officer Invensys Rail, said: "Michel's 
appointment demonstrates the scale and breadth of Invensys Rail's 
commitment to the Asia Pacific rail market.  His expertise and 
experience will help us continue to transform the capability and 
importance of rail and metro networks in some of the world's most 
dynamic economies.  We are delighted to welcome him into our 
team." 
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MEMBERSHIP  MATTERS 

ELECTIONS 
We extend a warm welcome to the following newly-elected members: 

Fellow 
Jamieson S E Rail Tech Group Railway & Signal Eng. 
Leining M DB Netz Germany 
Morgan  A Bombardier 
Pal J Centre for Railway Info Systems   India 

  

Member 
Braak M J Movares Nederland  Netherlands 
Dumitrascu L Amey Consulting 
Loeser J Siemens (Rail Automation)  Canada 
McLaughlin G Parsons Brinckerhoff 
Meng L AECOM Group  Canada 
Postma J ProRail Netherlands 
White C S  Network Rail 

  

Associate Member 
Cornick M Network Rail 
Joy P Telent Technology Services 
Kumaran G South Central Railway  India 
Lodge S R Parsons Brinckerhoff Australia 
Permalu S V MMC-Gamuda JV Malaysia 
Verma S K Softech Global 
Vernon P A  Colas Rail 
Walshaw M H Swanage Railway 
Wood  S Network Rail    
Yates N Parsons Brinckerhoff Australia 
 

Accredited Technician 
Somavarapu S Serco Middle East  UAE 
 

Associate  
Collard R Siemens Australia Australia 
Cooper D R Aurecon Australia Australia 
Fawkes A Volker Rail  
Kasoju S Atkins India 
Patel P London Underground  
Reade  N G  DEG Signal 
Silva B MRS LOGISTICA  Brazil  
Sriramulu G Atkins  India 
Stander L R Colas Rail 
Swami N Kolkata Metro Rail Corp.  India 
Syed S IAD Rail Systems  
Ward T Selectrix  Ind  Australia  
 

Student 
Johnstone A Invensys Rail  
Nikolaidis K London Underground 

TRANSFERS 
  

Member to Fellow  
Darlington P Network Rail 
Hall D C Rail Accident Investigation Branch 
Harrison A J Technical Programme Delivery 

Accredited Technician to Member 
Buchanan G F Invensys Rail 

Associate Member  to Member  
Daniel J McML Systems Private  India 

Associate to Associate Member 
Isireddy R P R McML Systems Private  India 
Lam K T G Ansaldo STS Hong Kong 
  

Accredited Technician to Associate Member 
Stone R Invensys Rail 
Rimmington B Invensys Rail 

Student to Associate Member 
Li H C Connell Wagner  Australia 
Ridge R M Amey Consulting 
 
 

RE-INSTATEMENTS 
Balasubramanian R 
Bansode A 
Bichet  R L 
Ganti C 
Gaunt H 
Guduri B S 
Hanumanthappa S V H 
Isireddy R P R 
Nag  K 
Rathore  B S 
Todkill J G 
Todkill J J G 
Venkataswara Rao  P 
 
 

REMOVALS 
Sixteen names have been removed from the membership 
database due to non-payment of first subscriptions: 

Members:  Banerjee D; Chattopadhyay S; Saha B K; Yadava B 
Associate Members: Pokkoluri R U; Raju C K  
Accredited Technicians:  Denawake J; Bentharage S 
Associates:  Buckley P; Walter B C 
Students:  Tiwari S K; Chen Y; Koduri G B;  
                 Nath R; Rajendran V; Sathiyaraj M 
 

Current Membership Total is 4678 


