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FRONT COVER:   Night shift at Norton level crossing near Warrington, United Kingdom, in the early hours of Sunday 9 November 2008.
Licensed testing staff are commissioning a new signalling power supply and are assisted by a lone Licensed Installer in the Relay Room.

       Photo:  Track Safe Telecom Ltd.

A dramatic view of Lancaster Station at night

See Industry News on page 18................ 

Photo:  Ian Allison
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Remembering others 
Whilst I write this message, it is the early hours of Remembrance Day in the UK.  I am 
located in a relay room on the West Coast Main Line near Warrington overseeing a 
signalling commissioning.  It is very wet, the possession is delayed, the Tester in Charge 
has not yet arrived, but at least I have a cup of tea on the go!

All things equal, I consider myself to be in a very privileged position.  Not only do I 
take part in the everyday activities of the signalling and telecommunications industry 
worldwide, I also have the chance to tell you all about it as the editor of this magazine! 

This is Issue 140 of the NEWS, or as I would like to say, the Christmas 2008 issue.  
This is a first for the Institution, as we have always previously had a joint issue covering 
December and January.  The trouble I, as Editor, find during this period, is that everybody 
wants their words, articles or announcements in the NEWS at this time of year.  This is 
great news for the IRSE NEWS Team, but why can you not do the same all year!

Yesterday I had the great privilege of attending the ceremony of re-naming a steam 
locomotive ‘The Territorial Army 1908-2008’.  It got me thinking of the military links with 
all railways and their signalling and telecommunications staff from all around the world 
and, not surprisingly, of the people who have worked with me or for me, who have either 
evolved from the armed forces or have been volunteers in the armed forces in the UK.  
You might be surprised how many signalling or telecommunications engineers there are 
worldwide, who have served or indeed are still serving in the armed forces!

What I will say is that their learning and understanding of that way of life have made 
them ideal candidates to join the railway industry and I would like to say a big thank you 
to you all.  Your knowledge and contribution across many companies and countries has 
been a great asset to the railway industry.  Whilst we remember those who have fallen in 
previous wars, we can also celebrate those who have made a difference and continue to 
do so.

In January 2009, you will see a distinctive change to this magazine.  Following on 
from the Members Survey, we have taken your thoughts and concerns into consideration 
and will be addressing them accordingly.  Until then, the IRSE NEWS team and I wish you 
a very Merry Christmas.

Ian J Allison, Editor
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BACKGROUND 
Following the privatisation of British 
Railways in 1994, Railtrack introduced the 
Zone structure.  Each Zone was 
responsible for the day-to-day operation of 
the railway, including operations and 
maintenance.  In addition each Zone was 
responsible for its own operating strategy, 
as well as infrastructure enhancements 
and renewals. 

A central asset management function 
existed to provide support to the Zones 
and oversee that corporate objectives 
were being satisfied by the Zones.  Two 
significant Railtrack corporate objectives 
that were applied to the Zone renewal 
plans were the ETCS Level 3 system being 
developed as part of the West Coast Route 
Modernisation (WCRM) programme, and 
the introduction of 14 Network 
Management Centres (NMC).  Due to the 
cost and development risks associated 
with the ETCS development within the 
WCRM timescales, this technology was 
abandoned in favour of conventional multi-
aspect signalling.  Similarly the NMC 
programme of works was reduced from a 
network-wide application to a limited 
application on the WCRM.  Without a clear 
future operating strategy the NMC 
development was finally abandoned.   

A consequence of the Railtrack Zone 
management arrangements was the 
fragmentation of the signalling 
enhancement and renewals workbank.  
This led to uncertainty in the supply chain, 
with periods of extreme resource 
shortages resulting in schemes being 
significantly delayed while at other times 
industry had significant over capacity.  The 
consequences of the ETCS Level 3 and 
NMC abandonment also significantly 
changed the planning assumptions and 

therefore considerable changes in the 
workbanks were required, in particular the 
need to focus signalling renewals primarily 
to address asset condition and not 
network enhancements.  Railtrack also 
introduced new interlocking technology, 
and whilst it was considered that it could 
achieve whole life benefits compared to 
legacy systems, an ad hoc application of 
the technology across the network would 
increase maintenance costs. 

Recognising the inefficiencies 
associated with the construction of the 
initial workbanks, Railtrack initiated the 
line of route concept for major renewals.  
The intent of this philosophy was to 
provide stable workbanks and consistency 
of technology in maintenance areas. 

With the demise of Railtrack, Network 
Rail introduced a number of initiatives to 
stabilise management, including 
abolishing the Zone structure and 
replacing with a Territory based 
arrangement, and introduced a national 
renewals delivery group. This revised 
arrangement had a more centralised 
management structure – this allowed 
national workbanks to be constructed in 
conjunction with the delivery units.  

The Network Rail structure also 
allowed the opportunity to commence 
development of a cohesive technology 
strategy to address existing and future 
needs.  However it was recognised that it 
was essential that the development of the 
technology strategy also needed to be 
coordinated with a future operating 
strategy.  The development of a future 
operating strategy in conjunction with a 
technical strategy against a defined set of 
future operating principles was considered 
essential in order to optimise the overall 
business benefits. 

OPERATING STRATEGY 
The creation of an operating strategy has 
to be considered in the context of the 
privatisation of the railway in 1994, when 
a clear split occurred between the 
infrastructure manager on the one hand 
and train and freight operations on the 
other.  Fragmentation of the industry, 
along with differentiated franchise periods 
set against changing responsibilities over 
time within Railtrack / Network Rail for 
maintaining or enhancing the network, has 
led to a lack of a clear operational vision 
on which to base an industry operating 
strategy.  For success, it is essential that 
an operational vision and strategy spans 
all areas of the industry to consider all 
aspects of the operational system. 

Post-Railtrack and since the accident 
at Hatfield in 2000 the industry has seen 
progressive and significant performance 
improvement against a backdrop of 
increasing demand for passenger and 
freight services.  The challenges for 
performance and capacity improvements, 
along with the maturing of relationships 
within the industry, have created the 
opportunity to think more strategically 
about the long term aspirations for 
operating and controlling the network. 

To that extent, within Network Rail the 
development of a future operating strategy 
commenced in 2007 to provide an end 
vision and plan for delivering world-class 
operations and traffic management, 
enabled by streamlined processes, 
technologies and systems. 

Early stages of the work included 
research into approaches to operating and 
controlling the network being deployed 
elsewhere within Europe and the rest of 
the world, in tandem with process mapping 
of the current operational processes 

Network Rail’s Future Control Strategy 
 
by Andrew Simmons and Steve Knight 
 
Both authors are with Network Rail.  The paper was read in London on 12 November 2008 

This paper outlines the development of the Network Rail Operations and Signal Engineering Strategies and introduces the 
ongoing work to develop cross-industry operational principles. 

In recognition of the close integration between the strategies, this paper was presented to a combined audience of the 
Institution of Railway Signal Engineers (IRSE) and the Institution of Railway Operators (IRO). 
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deployed in Great Britain.  The focus has 
been on considering on-the-day operation, 
that is considering the stages between the 
finalising of each day’s operational plan 
and its post-execution review. 

It is perceived that significant 
efficiency, performance and capacity 
opportunities are available through a 
strategic review of operational processes 
in combination with technology 
advancement.  In reality, the opportunities 
arise from a shift in our current approach 
to traffic management of the network 
combined with technological advancement 
of in-cab signalling systems and automatic 
train operation. 

Traffic Management 
Traffic management is defined as:  
“System & telecommunications based 
tools (excluding the safety-critical layer) to 
facilitate the on-the-day execution and 
optimisation of the plan with the resources 
available.” 

Through the development of a series of 
future scenarios with industry engagement, 
the following principles have been 

established for future traffic management  
systems: 

1. Planning is a continuous process; 
2. Information should be integrated 

and logically stored only once; 
3. Information about any aspect of the 

service (infrastructure, crew 
diagrams, stock diagrams etc.) 
should be available in real time; 

4. Everyone in the process plans 
against a common plan held 
centrally; 

5. Tools should be predictive and 
provide decision support; 

6. Information should be delivered in 
an enabling format; 

7. Customer information and service 
information are largely by-products, 
delivered as soon as the plan 
changes; 

8. There should be one-stop-shop 
accountability within roles to 
minimise verbal communications 
and hand-offs; 

9. Engineering information should be 
available in real time; 

10. Possessions should be integrated 
with the plan. 

In the context of the operating strategy, 
when a train is signalled and proceeds it 
should be seen as the culmination of years 
of planning.  Our current approach to 
setting routes is based upon outdated 
systems, and on the majority of network is 
largely a human based decision upon the 
information that becomes visibly apparent 
in real time.  Additionally, currently there 
are very few decision making tools 
provided in terms of operating the railway. 

The principles above, and the systems 
supporting them, need to evolve to the 
point whereby planning is a continuous 
process across the industry, and that 
changes and variations of timetables, 
network availability or resources are 
reflected in real time.  Industry decision 
making support tools need to be deployed 
to improve the ability to deliver the aspired 
outputs from the operational railway, i.e. 
improved performance and capacity.  
Figure 1 illustrates the shift required from 
today to the future vision. 
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Signalling Systems and 
Automatic Train Operation 
There is an inextricable link between the 
traffic management system, the outside 
signalling infrastructure and its interaction 
with trains (safety critical layer). 

With the exception of High Speed 1, 
our current approach in Great Britain is to 
signal the network through lineside 
signalling.  The control locations range 
from pre-1900 installations to those 
commissioned within the past few weeks 
and months.  From an operating 
perspective there are limitations provided 
in terms of safety, performance and 
reliability that are able to be significantly 
improved through the deployment of more 
modern, technically-advanced systems. 

From an operating strategy perspective 
it is perceived that the optimum 
technology is in-cab signalling with 
Automatic Train Operation (ATO), 
particularly for denser, metro-style 
environments.  The theme of automation, 
removing variability and providing greater 
degrees of freedom to manage capacity 
utilisation through speed based signalling, 
would achieve significant benefits in terms 
of reliability, performance and capacity 
utilisation.  Removing variability through 
enhanced traffic management and 
signalling systems will enable the network 

to be much more confident in its ability to 
deliver an optimised daily plan.  It will also 
create the ability to deal with any 
variations that occur throughout the 
service day, and allow the restoration of 
the timetable to its planned state much 
more expediently than can currently be 
achieved. 

Migration and Challenges of 
the Operating Strategy 
A switch from today’s world to a future 
operating strategy represents a significant 
challenge. 

How do we deal with the migration 
plan for the introduction of new 
technology? 

How do we develop the future 
operating processes in parallel with 
technology advancement for 
optimised benefits? 

How do we allow ourselves to be 
significantly creative with our thinking, 
without forgetting the lessons of 
history? 

How do we bring the multitude of 
players within the industry along with 
a single vision for operating the 
network?  And how does this fit with 
the wider visions for traffic 
management across Europe and 
beyond? 

There are no easy answers to these and 
other questions.  However an operating 
vision will be enabled through a clear set 
of operating principles to design future 
operational processes along with an 
associated technology deployment 
strategy.  Realisation of the opportunity will 
only occur if the industry and wider 
community accepts that operating 
principles and the technology strategy 
require the context of an industry 
operating vision. 

OPERATING PRINCIPLES 
The future operating strategy is intended 
to set out the key outputs that the 
operating system must deliver from both 
Network Rail and Operator perspectives.  
This recognises that high level objectives 
applicable to both operating and 
engineering requirements are necessary to 
realise the benefits of the operating and 
engineering strategies.  The concept of 
developing a set of high level operating 
principles was launched by Network Rail. 

The objective of the Operating 
Principles was to define the key 
deliverables against which future systems 
development and applications would need 
to be considered.  As such by identifying 
the fundamental output the system 
needed to deliver they would facilitate 
innovation in both engineering and 
operating practice.  It was recognised that 
a number of the Operating Principles may 
not be cost effective in all applications.  In 
these situations non-provision would need 
to be justified.  This concept has effectively 
made the Operating Principles the default 
requirement for future developments. 

The Operating Principles were 
developed by a combined Operations and 
Engineering team within Network Rail, with 
significant input from operators, both 
passenger and freight, and input from 
other administrations.  The status of the 
Operating Principles is that they are still in 
the development phase, but now in a 
position for wider stakeholder 
consultation. 

The objective of the Operating 
Principles is:  “To move people and goods 
by rail in a way that optimises reliability, 
capacity, safety and cost.”  

It is important that the four drivers in 
this statement are balanced against each 
other, and the order they are given does 
not imply any specific priority. 

Figure 1 :  Operating Strategy – now and in the future 
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To provide a framework for the 
development of the Operating Principles a 
high level structure was considered 
consisting of the following areas: 

planning the service; 

normal operations; 

implementing work on the network; 

degraded mode operation; 

emergencies; 

human involvement.  
From the above framework it can be seen 
that the railway is considered to have a 
number of operating modes, some of 
which are planned whilst others are a 
result of system or process failures. 

Appendix A highlights the draft 
operating principles following the initial 
development phase by Network Rail. 

TECHNOLOGY POLICY  
As part of the Access Charges Review for 
the period 2004 to 2009 (Control Period 
3), the Office of Rail Regulation recognised 
that the signalling technology strategy was 
still evolving along with the delivery 
strategy.  It was therefore decided that an 
appropriate way forward was to implement 
an interim funding arrangement for 
signalling renewals with a joint industry 
review of the signalling technology 
strategy.  

Although it was intended that a single 
review would cover the remainder of 
Control Period 3, it was recognised that the 
ongoing ERTMS business case 
development would have a significant 
impact.  It was therefore decided to 
implement a two-stage review, with the 
first stage to finalise the funding 
arrangements in Control Period 3.  The 
outputs of the second stage review have 
now been incorporated in the technical 
policy that underpins the signalling 
element of the Network Rail Strategic 
Business Plan submitted to the Office of 
Rail Regulation in support of the Access 
Charges Review for the period 2009 to 
2014 (Control Period 4). 

The joint industry review of signalling 
strategy reviewed both the technology and 
functionality of the signalling system based 
on conventional signalling arrangements 
(without ETCS).  In parallel with the joint 
industry review was the development of 
the business plan for ETCS.  This parallel 
development of strategies was necessary 
as it was not clear whether a business 
case could be achieved for ETCS either on 
a limited application or a national roll-out.  

Given the uncertainty associated with the 
ETCS business case and its effect on the 
future operating and renewals strategy, a 
challenge was made to the National 
ERTMS Programme to produce a realistic 
implementation plan, supported by an 
affordable business case, by November 
2006. 

In November 2006 the ‘Red Diamond’ 
report prepared by the National ERTMS 
Programme Team demonstrated that an 
affordable business case for ETCS Level 2 
roll-out on a national basis was possible.  
The basis for this business case was the 
long-term reduction in signalling renewal 
costs made possible by the adoption of 
cab-based signalling.  However the costs of 
migration to cab signalling, and in 
particular rolling stock fitment, had to be 
carefully programmed to contain costs 
within realistic funding profiles.  Other 
benefits such as safety and capacity were 
recognised, but were not specifically 
covered in the business case justification.  
Given the business case constraints, the 
full migration to ETCS was demonstrated 
to take place over a period of 35 years, 
with the likelihood that a number of 
schemes during this period would be more 
appropriate with conventional technology 
to minimise expenditure on rolling stock 
fitment.  As well as the business case 
challenge the ‘Red Diamond’ review 
highlighted a number of technical 
challenges, including agreed ERTMS 
functionality and GSM-R capacity in high 
density areas.  The resolution of these 
issues at a European level are key 
assumptions in the business case 
justification.  These challenges are 
specifically highlighted by the Department 
for Transport in the Member State 
submission to the European Commission. 

The business case for migration to ETCS is 
based on Level 2 deployment.  This is not 
considered to be the end of technology 
development for ETCS but a realistic lower 
risk technology introduction on which to 
develop the ETCS business case. 

The long term vision is based upon 
Level 3 deployment where this provides 
cost effective operational benefits.  
Migration to Level 3 is not critical to the 
ETCS business case, but it may be able to 
accelerate the roll-out once it is considered 
to be a low risk technology.  

Figure 2 is a Department for Transport 
summary of the industry vision for the future. 

Signalling 
Signalling is based on the ETCS for train 
protection, and on the train providing its 
own positioning through ETCS Level 3 or 
other technology.  Where technical 
limitations exist on trains reporting their 
own position infrastructure-based train 
detection may be retained, although 
inertial-based positioning systems may 
also be considered.  Interlocking 
functionality will be standardised based on 
the existing block concept, although block 
occupancy will be derived from either 
trainborne or trackside systems.  It is 
anticipated that it will be possible to 
configure the railway for particular times of 
day, for example high capacity during peak 
periods and high speed during off-peak 
periods. 

Control Systems 
Control Systems are based on the concept 
of centralised control with train service 
management. This arrangement is expect-
ed to manage the train service optimally 
according to the train plan, including 
degraded mode operation, maintenance 
activities and emergencies.  Advisory infor-
mation will be transmitted to trainborne 
systems to regulate trains in order to provide 

Figure 2 :   
Future Technology Vision 

LONG TERM TECHNOLOGY VISION 
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energy efficiencies or capacity 
enhancements, such as optimising the 
line configuration between peak and off-
peak periods. 

Automatic Train Operation 
(ATO) 
For high density operation, it is possible 
to improve the throughput of trains 
through the use of ATO systems.  ATO 
provides benefits of consistent train 
handling, reduced response times 
allowing closer headways and finer 
regulation capabilities.  

Level Crossings 
The high level requirement is to eliminate 
as many crossings as possible, using 
renewals funding wherever possible to 
assist in the provision of alternative 
crossing arrangements.  Where it is not 
possible to provide alternatives to level 
crossings, the use of automated vehicle 
detection is envisaged for full barrier 
crossings.  These are the preferred 
crossing type because they provide the 
highest level of protection, although it is 
recognised that they involve longer 
closure times for road traffic.  For user-
worked crossings such as farm crossings 
it is envisaged that basic warning 
functionality will be provided, either 
directly at the crossing or via 
communication with the signalling 
control centre.  The train position on the 
approach to all crossings will be 
determined by the train itself, as 
envisaged for the signalling system. 

Engineering Works 
Whilst it is proposed that the signalling 
system will provide the relevant 
functionality to protect engineering works 
from service trains, it is envisaged that 
an Engineering Works Control System will 
be required to manage people, plant and 
trains within defined engineering areas.  
This system will monitor movements 
within engineering areas, and provide a 
diverse system to determine if the 
engineering area is free from plant and 
engineering trains prior to hand-back for 
service train operation.  Given the 
diversity of movements associated with 
engineering works, this system is 
considered to be of lower integrity than 
the signalling system, but in conjunction 
with possession management processes 
it will provide enhanced safety 
management. 

Whilst the future technical vision is aligned 
with the future operations strategy, the 
timescales associated with the operations 
strategy are considerably shorter than the 
timescales for realising the technical vision 
across the network. 

A migration programme is being 
developed that allows interim developments 
to be implemented within the framework of 
the future technical strategy to realise the 
operational strategy in shorter timescales. 

The technical migration is based on 
incremental changes to the various 
subsystems: 

train positioning; 

interlocking; 

movement authority; 

level crossings; 

Engineering Works; 

signalling control systems; 

automatic train operation. 
Appendix B highlights the relationships 
between all the various sub-systems under 
different configurations.  It can be seen that 
the interlocking forms the basis of the 
technology strategy in terms of its 
functionality.  It is envisaged that by defining 
the interfaces with the interlocking 
appropriately it will be possible to provide a 
phased introduction of the other sub-
systems across the network. 

The majority of trackside systems are 
considered to be those associated with a 
long migration period, possibly up to 35 
years if based on the life expectancy of 
existing systems.  However it is recognised 
that many of these systems will require half 
life upgrades on account of obsolescence 
issues associated with electronic and 
software systems.  With such a long 
migration period for the trackside systems it 
has been necessary to determine how the 
operations strategy can be implemented in 
advance. 

Modular Signalling 
From an asset management perspective the 
most cost effective solution for mechanical 
signalling is to life-extend the existing 
arrangements until all rolling stock on the 
line is fitted, and then convert to ETCS.  
However this is only cost effective if trains 
are already fitted with ETCS train-borne 
equipment as a result of renewals elsewhere 
or due to the introduction of new rolling 
stock.  This would mean that from an asset 
management perspective, mechanical signal 
boxes would be unlikely to be replaced for 

another twenty to thirty years.  However 
when the business benefits associated with 
signal box closures are considered, the life 
extension policy is no longer valid if cost 
effective signalling suitable for rural lines is 
introduced.  Network Rail considers that 
the concept of modular signalling will 
facilitate the introduction of cost effective 
rural signalling.  

The Modular Signalling concept is 
based upon a limited number of compo-
nents and functions suitable for secondary 
lines.  The scheme is then assembled 
within defined rules from this limited set of 
components.  This will allow the use of 
automated design tools and testing 
methods, and the production of standard 
modules that can be tested automatically 
off-site.  Rapid installation and system 
commissioning is also envisaged by the 
use of plug couplers to the limited number 
of pre-tested trackside assemblies. 

Whilst the initial installations of 
modular signalling are likely to involve 
conventional multiple-aspect signalling 
with Automatic Warning System/Train 
Protection & Warning System, it is consid-
ered that the concept will be equally 
applicable to ETCS for complex main line 
renewals.  Such an arrangement will 
provide consistency from an engineering 
and operating perspective.  Whilst the 
business benefits of modular signalling on 
rural routes have been demonstrated, the 
speed of roll-out has yet to be determined. 

Operational and Signalling 
Control Systems 
In parallel with the development and roll-
out of modular signalling, renewal of the 
operational control systems developed in 
the mid 1970s is envisaged.  The 
development of a consistent operational 
and signalling control system is therefore 
being considered.  Such a System would 
provide a consistent operator interface for 
the complete spectrum of lines across the 
network.  It is envisaged that it would 
involve the management of the train plan, 
involving engineering works.  The system 
would also incorporate closed loop control, 
with advisory information sent to the train 
driver or ATO system providing improved 
regulation and therefore potential line 
capacity increases along with energy savings 
from reduced braking and acceleration.  

Whilst ultimately it is considered that 
such a system would have a consistent 
interface through modular interlockings 

MIGRATION TO THE FUTURE VISION  
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and ETCS, it is recognised that interim 
interfaces will be necessary to existing 
systems to allow many of the benefits to 
be realised earlier.  Such arrangements 
could include interfaces to existing 
interlockings and/or control systems, GPS 
positioning systems for enhanced train 
positioning, and speed measurement for 
enhanced train plan management.  The 
next stage in the development of the 
Operational/Technical Strategy is defining 
these interim arrangements, many of which 
will also be required to be implemented in 
conjunction with the train operating 
companies and freight operating companies. 

CONCLUSIONS 
The development of a combined signalling 
and control systems technical strategy in 
conjunction with the future operating 
strategy, along with a consistent set of 
operating principles, provides the 
opportunity to achieve enhanced railway 
operations combined with both 
engineering and operating efficiencies.  

Network Rail has been developing the 
concept for such a combined strategy over 
the last few years.  Essential features are 
the development of a long-term vision 
agreed with stakeholders and, from this, 
the development of migration strategies - 

involving interim technologies where this is 
considered cost effective in delivering 
earlier business benefits. 

A number of the initiatives associated 
with the combined strategies are in the 
early phases of development.  These 
include new signalling control centres such 
as East Midlands and Thames Valley, the 
Cambrian ETCS early deployment scheme 
and the identification of pilot lines for the 
first application of modular signalling. 

Further refinement of the migration 
plans are being planned over the next few 
months to allow a robust but flexible  
roll-out plan to be developed.  

1. Train movements shall be planned. 
2. Activities that require exclusive use of 

the railway shall reserve access in a 
way that optimises the plan. 

3. Train movements shall be authorised 
by the issue of a movement authority 
and the risks of unauthorised 
movements mitigated. 

4. Movement authority for a train shall 
be issued only when an exclusive and 
unobstructed wheeled path to a 
defined point is available. 

5. Trains shall be operated such that 
they do not exceed the defined 
capability of the infrastructure. 

6. Trains shall be operated such that 
they do not exceed their own defined 
capability. 

7. The interface between the operational 
railway and rights of way shall be 
managed to minimise the impact on 
train running. 

8. Controlled locations shall be provided 
where people and goods can 
legitimately enter and exit the 
network. 

9. The boarding and alighting of 
passengers shall be managed to 
optimise the plan. 

10. Systems and processes shall be 
provided to minimise the 
consequences of human error. 

11. Manual operating processes shall be 
minimised and designed to be as 
simple as possible. 

APPENDIX A - THE DRAFT OPERATING PRINCIPLES 

APPENDIX B – SIGNALLING AND CONTROL SUB-SYSTEMS 

12. Appropriate information shall be 
provided to enable the optimisation of 
the plan. 

13. Systems and processes shall support 
work on the infrastructure such that 
the plan is optimised. 

14. Systems and processes shall be such 
that the impact of degraded working 
on train movements is minimised; 

15. The system shall be designed to 
provide alternative functionality for 
train operation in the event of the 
failure of a sub-system unless cost 
benefit analysis identifies that it 
should not be included. 

16. Processes shall exist which react to 
and manage emergency situations to 
limit their impact on train movements. 
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Migrating to ERTMS, the challenging way:  Part 2 
 
by Jari Klomp, Ronald Bresser 

In Part 1 of this article (see IRSE NEWS November 2008) we described how the original plan had been to introduce ERTMS Level 2 
on the Havenspoorlijn (the freight line that serves the port of Rotterdam) and how the decision was eventually taken to go for Level 1 
instead.  In this, the second part of the story, we shall describe how Level 1 was specified, designed, built and tested in one year.  

The challenge was to install ERTMS Level 1 on the Havenspoorlijn while avoiding disruption to traffic entering and leaving the 
port of Rotterdam.  The project involved converting 40 km of port line, including 193 main signals and over 250 sidings, controlled 
by several local interlockings, from ATB (the standard Dutch ATP system) to ERTMS Level 1..  The response involved setting up a joint 
team of specialists from ALSTOM, Movares, ProRail and POBR (the Betuweroute project organization). 

THE JOINT TEAM 
The joint team was responsible for 
specifying the system that was to be 
designed and installed.  The specification 
was set out in a number of documents, but 
two formed the core.  The first document 
drawn up was the implementation 
guideline.  This recorded and detailed the 
chosen design and installation principles.  
The second document contained the 
"Engineering rules Level 1”.  This 
document set out the rules in accordance 
with which the ERTMS messages were to 
be constructed and the values of the 
various parameters.  

Within each department, the 
specialists from the team were responsible 
for presenting the specification to their 
colleagues who were involved in the 
project.  Conversely, these specialists were 
the contact points for questions from 
colleagues.  The joint team met every two 
weeks for a year.  

When everything was ready for the 
design teams to start work, a number of 
design problems became apparent.  
Analyses drawn up by one of the 
specialists made it possible to produce a 
good solution at the following meeting. 

All the specification documents were 
compiled into a "Joint Team Baseline”.  
This made it clear to all concerned which 
document versions had been aligned with 
each other. 

IMPLEMENTATION DECISIONS 
Given the differences between ERTMS 
Level 1 and ATB, a number of choices had 
to be made.  Operating practices would 
differ from those previously in use on the 
Havenspoorlijn.  The most important 
elements are discussed below. 

Running Lines 
The implementation plan was based on 
the principle that running lines (i.e. all lines 
on which speeds of over 40 km/h were 
permitted) were to be equipped with 
switchable balises, in order to allow 
operation in Level 1 FS mode or OS mode.  

Sidings 
The maximum speed on the sidings along 
the main line and from Maasvlakte west 
junction is 40 km/h.  There were three 
options for these sidings: 

Level STM-ATB; 
Level 0; 
Level 1 SH mode. 

All three options would result in the same 
safety level as the existing ATB system.  In 
other words, trains would move unsuper-
vised, except that they would be super-
vised to a maximum speed of 40 km/h. 

If Level STM-ATB were to be adopted, 
trains would enter “ATB mode”.  As no ATB 
code would be transmitted on the sidings, 
the aspect displayed in the cab would be 
“Yellow”.  However, this would require all 
trains to be equipped with STM-ATB, which 
would conflict with the principle of interoper-
ability.  This option was therefore rejected. 

Applying Level 0 would have been 
simple from a technical point of view, but 
was contrary to national ERTMS policy.  
Under that policy, Level 0 was deemed 
“undesirable,” because of the risk of a 
train arriving from outside the Netherlands 
running unsupervised at high speed if it 
had started in Level 0.  The Havenspoorlijn 
case led to Level 0 being declared not 
simply “undesirable” but “prohibited” in 
the Netherlands. 

This left Level 1 SH mode.  Under this 
option, a train entering a siding must 
automatically switch over from FS or OS 
mode to SH mode.  The advantage of this 
option is that the train remains in Level 1 
and must therefore always be started in 
Level 1.  This makes the situation clearer 
for the driver.  However, SH mode does 
have one important drawback; it is not 
possible to switch directly from SH mode to 
FS or OS mode.  To make this transition, it 
is necessary to bring the train to a halt, 
restart ERTMS and re-input the train data.  
This would mean that a train that had been 
diverted via a siding would not be able to 
continue its journey uninterrupted.  
However, analysis revealed that this type 
of diversion rarely occurs.  Furthermore, it 
might well be possible at a later stage to 
enable trains to pass through sidings 
without stopping.  As a result, this 
drawback was not seen as preventing the 
use of Level 1 SH mode, and the final 
decision was to use Level 1 SH mode in 
sidings. 

Figure 1: Havenspoorlijn, simplified layout 
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The transition from running line to 
siding and vice versa is shown in Figure 2: 
A train about to enter a siding from the 
running line switches from FS to SH mode 
at the last signal on the running line.  All 
movements in the siding take place in SH 
mode. 

A new mission has to be initiated 
before the train can rejoin the running line.  
The train moves towards the running line in 
SR mode.  At the first balise on the running 
line, the train receives a movement auth-
ority, causing it to switch over to FS mode. 

Journey times and headways 
As there was little time available for 
thorough analysis, and as freight trains 
have long braking distances and start up 
slowly, the decision was taken to adopt a 
maximum variant of ERTMS Level 1.  This 
had two consequences. 

First, the standard length of a move-
ment authority is three blocks.  This mini-
mizes the risk of a train receiving a braking 
instruction despite the signals in the next 
sections showing a permissive aspect. 

Second, the maximum possible number 
of infill balises was used, i.e. three per 
signal. The standard distances between 
the signal and the balises are 100 m, 400 m 
and 600 m.  Simulations and tests revealed 
these to be the most practical distances, 
given the braking curves of the trains. 

Modifications to reflect hazard 
analyses 
Although the implementation guideline 
was drawn up under considerable time 
pressure, it became apparent during the 
design process that the document 
contained few serious errors.  The 
composition of the joint team, and its way 
of working, had resulted in a good product.  
The greatest risk lay in the fact that there 
had been no time to conduct thorough 
hazard analyses.  One reason for dividing 
the Havenspoorlijn into running line and 
sidings was that when routes were set, the 
two were separated by flank protection 
points.  The hazard analysis revealed this 
to have been a sound choice.  While a 
small number of issues were discovered, 
appropriate use of a few additional flank 
protection points prevented a train running 
in SH or SR mode entering the path of 
another train running in FS mode. 

ENGINEERING 
The design process involved 
working in parallel and departing from the 
traditional design sequence.  Figures 3 
and 4 illustrate the differences between 
the two design processes.  

Figure 3: Normal design process 

Figure 4: Havenspoorlijn design process 

Cables 
The cable design process began first.  The 
cable design team could not base their 
design on deliverables from the inter-
locking team, so in order to ensure that the 
designs were compatible, one of the 
specialists on the joint team drew up a 
“List of Lineside Electronic Units (LEUs) 
and Balises”.  Together with other 
information, this list included Balise Group 
data and inputs for each LEU. 

The list covered 195 LEUs and 
approximately 900 balises.  Of these, over 
700 were switchable.  Approximately 
800 km of cable was required.  The cable 
had to meet both the requirements laid 
down by ALSTOM for the link between the 
LEU and the balise and ProRail’s 
requirements for use on lines with a 25 kV 
overhead system. 

A Dutch cable manufacturer developed 
the cable in three weeks.  ALSTOM then 
tested and approved a test section of this 
cable, after which the required quantity 
was produced in a matter of months. 

Figure 2:  
Transition from running line to siding  
and vice versa 
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Detailed Signal
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Documents
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Design
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Geographical data 
When the A15 section of the Betuweroute 
was being built, it became apparent that 
the traditional method of placing track 
objects was not appropriate to the placing 
of Eurobalises.  ERTMS requires that the 
locations of the balises be known to a high 
degree of precision.  Any deviations can 
easily generate a “balise inconsistency,” 
which will trigger an emergency brake 
application.  Inaccuracies arise in 
particular from the fact that distances on 
design drawings refer to the track 
centreline.  However, the distances 
between balises calculated using this data 
differ from the actual distances, especially 
in curves.  In the tightest curve on the 
Havenspoorlijn, the track on the inside of 
the curve is almost 20 m shorter than that 
on the outside.  It was therefore decided to 
use GPS coordinates for the 
Havenspoorlijn ERTMS design process.  To 
make this possible, Movares developed an 
automatic tool known as “Geo_data 
ERTMS”.  The actual distances were 
recorded for every signal and its 
associated balise groups, as shown in 
Figure 5: Location and distance of balise 
group for signal and infill balises. 

Figure 5: Location and distance of balise 
group for signal and infill balises 

PDL engineering 
A balise group at a signal consists of two 
balises: one switchable and one fixed.  All 
packets containing information related to 
the signal aspect and the route are sent to 
the train by a Lineside Electronic Unit (LEU) 
via the switchable balise.  However, 
messages sent by a balise may not exceed 
a certain length.  Specific rules were 
therefore drawn up for the Havenspoorlijn 
concerning the structure of balise 
messages. 
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These rules formed the basis for an 
Excel spreadsheet developed by ALSTOM, 
the Parameter Data List (PDL), containing 
the composition of the ERTMS packets for 
the Havenspoorlijn.  The designer had only 
to enter the variables that varied 
according to the location of the signal, as 
all fixed values for the Havenspoorlijn 
were already filled in.  The spreadsheet for 
the messages from the infill balises was 
linked to the spreadsheet for the balise 
group at the signal.  This meant that only 
15% of the variables had to be filled in to 
obtain a full set of messages. 

There were two design teams, one 
from Movares and one from ALSTOM, and 
each team drew up the same sets of PDLs.  
The PDLs generated by the two teams 
were compared automatically.  Where 
there were discrepancies, each team had 
to review its own PDL and make 
corrections until both teams obtained the 
same result.  If this proved impossible, the 
problem was submitted to the joint team. 

 

LEU/interlocking interface 
The LEU/interlocking interface was 
produced in accordance with current 
practice; the Dutch ATB-NG system uses 
encoder units similar to LEUs.  As for other 
ProRail electronic interfaces, B-relays are 
used.  The same relays control the signals, 
ensuring that the messages that the balise 
group transmits correspond to the signal 
aspect. 

CONSTRUCTION 
Cable laying 
The biggest construction task was the 
laying of the cables for all the switchable 
balises.  In total, over 800 km of cable 
were laid, tested and connected in 
approximately seven months.  To achieve 
this, it was necessary to work at several 
locations simultaneously.  At the peak of 
the cable-laying operation, 70 people were 
engaged just on laying and burying cables.  
There was an additional challenge, in that 
some of the cables could not be buried 
during the winter.  This was the case on 
that part of the line which runs along the 
sea dike, which protects the Netherlands 
against the highest tides.  The cables for 
this section could not be buried until the 
spring. 

Surveying the balise locations 
The infill balise locations calculated from 
Geo_data ERTMS were surveyed-in using 
GPS devices.  In each case, the balise was 
fitted to the first sleeper following the 
position given by the GPS coordinates.  The 
balises at the signals were sited using a 
tape measure, taking the distance from the 
signal and the joint.  All locations were 
checked using GPS.  This allowed the work 
of the measuring team to be verified. 

Once the balises had been installed at 
the locations indicated, their positions 
were re-checked by an independent team.  
The as-built positions were compared with 
the values from Geo_data ERTMS.  
Deviations were evaluated and corrected 
where necessary. 

Figure 6: PDL engineering process 

Schedule for the changeover from the 
existing signalling system 
Because setting up a Level 1 system was 
new territory for all involved, and in order to 
avoid major disruption to traffic on the 
Havenspoorlijn, the decision was taken to 
start with the simplest tracks.  The changes 
to the existing system were less significant 
on running lines between sidings.  On the 
eastern part of the Havenspoorlijn, 
however, an interlocking layout 
modification had to be implemented at the 
same time as the Level 1 project.  It was 
decided to start at the western end of the 
Havenspoorlijn and work towards the east. 

Following initial construction work, an 
enhancement suggestion was made 
regarding the installation of the cables 
linking the LEU and the balise.  The details 
of the cable to be used were only known 
three months after engineering work 
started, and the cable proved substantially 
less flexible than the cables used by 
ProRail hitherto.  The enhancement 
proposal was immediately implemented for 
designs in progress, and the rest of the 
design process caused no further problems 
as far as cable installation was concerned. 

Switchable level transition 
The balises could be installed without 
problems, as the train-borne equipment 
ignores balise messages so long as Level 
STM-ATB is active.  The exceptions are 
those balises responsible for initiating 
transition; when a train receives a message 
from one of these balises it will make the 
transition, in this instance to Level 1.  In 
principle, therefore, the “transition balises” 
should not be installed (or activated) until 
the system is taken into service.  However, 
it is necessary to carry out test runs 
beforehand, and these have to include 
realistic transitions from Level STM-ATB to 
Level 1 and vice versa.  To enable these 
test runs to take place, the transition 
balises were activated and de-activated 
using a keyswitch installed in a relay box.  
This made it possible to activate the 
transition function for test runs and then 
de-activate it again.  As a result, normal 
trains could pass the transition balise 
undisturbed, and as the train remained in 
Level STM-ATB it could also ignore all other 
balises. 

The switchable transition balises will 
also be used for approvals testing of train-
borne equipment.  It is possible to test the 
transition to Level 1 during the day, as no 
equipment has to be installed on the track 
or removed from it. 
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TESTS 
As soon as components were ready, they 
could be tested.  The tests were divided up 
as shown in Figure 7: Overview of tests. 

A: Level 1 system tests in the 
laboratory, conducted by ProRail 
The aim of these tests was to verify that 
the system described in the 
implementation guideline functioned in 
accordance with ProRail’s expectations.  
The tests were carried out on the ERTMS 
train simulator at Rail Infra Opleidingen 
(railway infrastructure training, RIO) in 
Amersfoort.  This simulator consists of an 
ALSTOM EVC (European Vital Computer) with 
the data corresponding to a BR189 
locomotive.  The Level 1 balise messages 
were fed to the EVC by an adapter 
computer. 

B: Level 1 system tests in the 
laboratory, conducted by ALSTOM 
These tests verified that the train behaved 
in accordance with the implementation 
guideline. 

C: FAT for programmed LEUs and 
balises 
Each LEU underwent a complete test, 
covering every possible input combination.  
The tests verified that all undefined input 
combinations resulted in the default 
message being sent.  All switchable balises 
were tested to verify that they were 
sending the correct default message, i.e. 
the message sent if no valid message is 
received from the LEU. 
Following successful testing, the LEUs and 
balises were handed over to the 
construction team.  During installation, the 
construction team simply had to verify that 
the components were functioning correctly 
and were installed in the correct locations. 

D: Interlocking software laboratory 
test. 
The controlled sections of the 
Havenspoorlijn use the ALSTOM Vital 
Processor Interlocking (VPI) system, and all 
VPIs had to be modified for Level 1.  Once 
the software was ready, it was tested using 
the Movares VPI simulator.  The simulator 
obviated the need to assemble a full set of 

VPI hardware just for testing.  Following 
successful testing, the software was 
prepared for installation on site. 

E: Pre-installation hardware checks 
The changes affected the hardware, as 
well as the software.  The contractor 
prepared all changes to components and 
wiring, and these preparations were 
verified a few weeks before 
commissioning.  Following verification, the 
system was ready for installation during a 
possession. 

F: SAT on IXL interfaces and B-relay 
logic 
These tests required night possessions – 
20 weekend nights in all.  During the 
possessions, the installation was modified 
in accordance with the preparations.  After 
final installation checks were complete, 
the changes could undergo static testing.  
Functional testing was carried out by 
simulating track occupation.  Once testing 
was complete, it was possible to guarantee 
that the existing functionality had not been 
impaired and that the new ERTMS Level 1 
LEUs were working correctly. 

G: LEU and balise commissioning test 
Only after the SAT had demonstrated that 
the LEUs were working correctly was it 
possible to connect the balises in situ and 
test them.  After connecting the balise to 
the LEU, it was necessary to verify that the 
LEU was still functioning correctly.  This 
was indicated by LED indicators on the 
LEU.  The next step was to verify that the 
balise was sending the correct messages.  
The purpose of this check was to verify 
that the balise was not sending default 
messages.  This could readily be verified 
using the message number (M_COUNT). 

H: Functional train tests, conducted by 
ProRail 
The aim of these tests was to demonstrate 
that the Level 1 system would create an 
operationally viable situation in practice.  
Some of the train tests were conducted 
during the day, with the test train running 
between revenue-earning services.  The 
only test runs that had to be carried out 
during night possessions were those 

involving special scenarios, which could 
not be carried out without disrupting other 
train movements.  For most tests, the train 
started from a siding in the Level 1 area. 

The test runs were conducted using a 
BR203 locomotive with an ALSTOM EVC.  
When other on-board equipment is 
approved for use in the Netherlands, test 
runs will also be carried out with this 
equipment. 

SAFETY CASE 
In order to be able to start using Level 1 
after a year’s hard work, a ‘Safety Case 
Delivery Strategy’ was required.  This plan 
listed the documents needed in order to 
obtain authorization for use during the 
project.  An independent team from 
ProRail supervised this process and 
conducted audits throughout design, 
installation and testing. 

The first important step in putting 
together the safety case was authorisation 
to use the principles of design.  The 
documents required for Level 1 were 
compiled by the joint team.  For the 
existing installation, it was possible to use 
the ProRail principles of design for that 
installation. 

Once this authorization had been 
obtained, the engineers could start 
designing, installing and testing.  During 
the design process, audits were carried out 
that enabled authorization to be granted 
for use of the installation and for tests.  
Installation and testing were conducted in 
accordance with procedures that have 
been applied to ProRail installations for 
several years.  Following completion of 
tests, the engineers submitted all 
verification and validation reports to the 
independent safety case team. 

ProRail also carried out the functional 
train tests.  Once all tests are completed 
successfully, authorization for commercial 
service can be granted. 

COMPLETION 
The combined efforts of all concerned 
meant that it was possible to hand over 
the Level 1 track equipment, fully tested, 
in September 2008.  Only a small number 
of issues were discovered during testing, 
and these were easy to resolve.  ProRail 
will carry out final testing using a train at 
the end of 2008.  As things look now, the 
track equipment is ready for commercial 
service. 

Figure 7: Overview of tests 
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failure to fund it and the privatisation 
process that had prevented this from 
happening?  In the atmosphere that 
existed at the time, with the media full of 
the ‘spin’ that private companies "put 
profit before safety,’ it would have been 
easy and popular for the inquiry to agree.  
However I and, thankfully, others begged 
to differ.  Firstly, at that time only ETCS 
Level 1 could really be considered mature 
technology and Level 1 reduces capacity 
(and capacity was already becoming a big 
issue).  Bombardier (Adtranz at that time) 
had indeed demonstrated ETCS Level 2 
successfully on the Bern – Olten line in 
Switzerland, but that was built to ETCS 
System Requirement Specification (SRS) 
version 5A and thus was effectively 
obsolete before it was commissioned.  The 
ETCS SRS was still quite unstable; it is still 
not truly frozen even today.  Secondly, 
there were simply not the skilled resources 
available to implement a complex new 
technology project on that sort of 
timescale.  Signalling in the UK had been 
plagued for years with ‘stop – go’ 
investment, and we had just been through 
a fundamental industry restructuring.  It 
was doubtful there were enough resources 
to support the necessary urgent renewals 
resulting from the privatisation investment 
hiatus in parallel with the implementation 
of even a simple enhancement like TPWS.  
For anyone to think that a complex (and 
unfamiliar) system like ETCS could be 
implemented in a similar timescale was, in 
my view, naïve and ignored the lessons of 
history.  When I took over as Director 
EE&CS in 1994  (the Electrical Engineering 
& Control Systems department, home of 
Electrification, Power, Signal and Tele-
communication Engineers), I inherited a 
position where installation of the 
Automatic Warning System (AWS) was still 
incomplete, despite having been in 
progress for over 35 years. 

T his paper presents some 
of my own views on the 

merits and demerits of independence, and 
they should not be interpreted as repre-
senting the views of my current employer. 

My trusty Chambers dictionary defines 
independence as, ‘the state of being 
independent,’ and ‘independent’ as ‘not 
dependent or relying on others: not 
subordinate: completely self-governing: 
not affiliated or merged with a larger 
organisation: thinking or acting for oneself: 
too self-respecting to accept help: not 
subject to bias: having or affording a 
comfortable livelihood without necessity of 
working or help from others (I like that 
one!): not depending on another for its 
value, said of a quantity or function: 
subject to no superior authority.’ 

Political Independence 
The quest for political independence is 
something which has led to conflict down 
the ages.  How many have died in the 
various struggles for ‘independence’ 
around the world?  Was Ian Smith’s 
‘Unilateral Declaration of Independence’ 
for Rhodesia independence at all?  When it 
became Zimbabwe under Robert Mugabe 
most did see it as independent; but it must 
be hard to see much virtue in an inflation 
rate now measured in millions of percent 
per annum.  At ‘independence’ a 
Zimbabwean dollar was worth more than a 
US dollar.  In July 2008 the central bank in 
Harare issued a $500 million note which 
at the time of issue was worth 2 US 
dollars.  Today it is worth less than a sheet 
of toilet paper.  So QED — political 
independence can be an overrated virtue.  
It depends on who is independent from 
what and who ends up ‘in charge.’  Even in 

a well functioning democracy how much 
freedom of action does any of us really 
have?  

Independence and competence 
Some reading this will know that I was 
Director of Safety and Standards at 
Railtrack at the time of the Ladbroke Grove 
collision on the 5 October 1999.  Hard to 
believe that next year will bring the tenth 
anniversary of that terrible day, but 
satisfying to be able to note that since 
then the actions that were already in 
process or that were subsequently taken 
have meant that there have been no 
fatalities in Automatic Train Protection 
(ATP) preventable accidents in the UK in 
the intervening period.  But could it have 
been different? 

The four independent public inquiries 
convened after the Southall and Ladbroke 
Grove accidents dominated my working life 
for over two years; I gave evidence to three 
of them.  The Joint Inquiry into Train 
Protection Systems chaired by both Lord 
Cullen and Professor John Uff looked at 
the issues surrounding the implementation 
of Automatic Train Protection informed by 
the circumstances of both accidents and 
by a plethora of witnesses, including 
members of this Institution.  Some argued 
that the strategy being pursued, of 
deploying Train Protection Warning System 
(TPWS) as an interim safety improvement 
followed by ERTMS/ETCS later, was the 
wrong one.  They argued that ETCS was 
already available and, given funding and 
the will, could be deployed all across the 
network in five years or so.  After all, the 
Hidden inquiry into the Clapham Junction 
collision in 1988 had recommended that 
once British Rail had completed its 
planned trials of ATP the selected system 
should be deployed across the network 
within five years.  Surely it was only 
management inaction, the government’s 

Is Independence an Overrated Virtue? 
 
by Roderick I Muttram FREng FIRSE  

 

Paper to be read in London on 10 December 2008 

Independence?  That's middle class blasphemy.  We are all dependent on one another, every soul of us on earth.  
(George Bernard Shaw, 1856-1950). 

Independence — a simple four syllable word but with such complex connotations. 
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Thankfully the inquiry concluded (it 
always felt, somewhat reluctantly) that the 
strategy was right, and TPWS was installed 
to the timescale that Railtrack had 
promised and that Network Rail honoured.  
I like to think that my evidence helped to 
secure that, although I am sure the fact 
that the ‘fast track’ report on ATP prepared 
by Sir David Davis (former Chief Scientific 
advisor to the MOD and past President of 
the Royal Academy of Engineering) 
recommended that course of action was 
rather more influential.  The inquiry also 
concluded that the ERTMS rollout strategy 
should see the three main line routes (the 
West Coast, East Coast and Great Western 
Main Lines) fitted by 2008.  As we all know 
the UK ETCS pilot line will now start 
operation in 2009.  I am sure some would 
argue that had the recommendation been 
different ETCS would have proceeded much 
more quickly.  A bit more quickly, perhaps, 
but much more quickly?  I doubt it. 

Now it is always very difficult to prove a 
negative; one can usually set out in great 
detail the consequences of something that 
did happen, but to confirm what the 
consequences might have been of 
something that did not happen is much 
more difficult.  These days I work almost 
exclusively out of the UK, so my data is 
pretty stale, but even I know of at least two 
incidents where TPWS intervened and 
prevented what could otherwise have been 
serious collisions.  Of course it is 
impossible to know for sure whether the 
driver would have braked anyway, exactly 
when, and the impact of that on the range 
of possible consequences.  But my firm 
belief is that there are many people alive 
today who would not have been had the 
outcome of the inquiry gone the other way, 
as it so easily could have done.  So is 
independence an overrated virtue in this 
case?  The independent inquiry had the 
power to change the course on which the 
industry was set; fortunately it did not do 
so.  The industry strategy had been set by 
a cross-industry steering group containing 
the most competent people in this area 
selected from all the stakeholders.  So 
what value did the independent inquiry 
add?  All sorts of secondary things for sure 
- public confidence, transparency, part of 
the healing process for the bereaved and 
injured, a chance for an even broader 
group of stakeholders to have an input.  
Those are all very important, but were they 
worth the risk that the process might result 
in the wrong answer?  Now I hasten to add 

that I am in no way criticising the inquiry 
Chairmen, for both of whom I gained a very 
healthy respect through the course of the 
proceedings.  They also had access to 
expert assessors.  But I do question a 
process which involves sorting through 
large amounts of written and oral evidence 
presented by parties who come at the 
issue from many different perspectives 
and with varying degrees of competence 
and accountability.  It seems to me that 
such a process has inherent risks, 
particularly in trying to decide on very 
complex issues. 

I shall return to the issue of 
accountability later, but this brings me to 
the first main proposition in this paper: 
that whilst independence has its merits, 
competence is much more important for 
managing complex situations and 
technologies.  In this, and in many other 
areas, I find myself fully in agreement with 
the October paper by my good friends 
Francis How, Robert Davis and Ali Hessami 
(reference 1).  In that paper they quoted 
the European Guide to Good Practice in 
Knowledge Management as defining 
competence as ‘an appropriate blend of 
knowledge, experience and motivational 
factors.’  So to be competent one must 
have experience, to gain experience one 
must be involved and work on the issues, 
and once you have done that you can 
never again be considered wholly 
independent.  Your motivations will also be 
inevitably coloured by the people and 
organisations you have dealt with, and 
those views will survive any severance of a 
direct organisational or monetary 
connection.  One must avoid obvious 
conflicts of interest, but when considering 
complex issues competence must never 
be compromised, and that means 
complete independence is impossible.  So 
the perceived wisdom that an independent 
inquiry can always produce a better output 
that the industry’s experts seems to me 
flawed.  This is why I supported the 
establishment of the Railway Accident 
Investigation Branch (RAIB), and I suspect 
it is also part of the reason why 
government seems to have lost some of its 
appetite for public inquiries. 

Organisational Independence 
Alan Fisher said in his inaugural address 
that he wanted these papers to be 
challenging and a bit controversial, so 
having dared to question the universal 
value of independent inquiries I am now 

going to venture into another area I 
probably should not, and risk being 
accused of ‘sour grapes.’  I hope it will not 
come over that way by the time you get to 
the end, and I am sure Alan will be 
prepared to independently confirm that I 
am very happy doing what I do now; and 
since he is independent you have to 
believe him!  This is simply the example I 
know best of the next constraint I want to 
expose with respect to independence. 

In the days following the Ladbroke 
Grove collision, one of the areas which 
attracted a lot of media attention was 
Railtrack’s ‘safety role.’  At that time 
Railtrack as ‘Infrastructure Controller’ had 
the responsibility to set the technical and 
operational standards for safety and safe 
interworking.  It did that via the Safety and 
Standards Directorate (S&SD) which I 
headed from the end of 1997.  ‘Standards’ 
is another word with many contexts which 
often get mixed up.  I too will quote from W 
Edwards Deming, the man who taught the 
Japanese about Quality: “The most 
wonderful thing about standards is that 
there are so many to choose from.”  Many 
commentators said that a private company 
like Railtrack should not be allowed to set 
the safety standards for the network.  
What they, and those they were quoting, 
often meant was that a private company 
should not decide the overall level of 
safety to be achieved: “standards must not 
be allowed to fall.”  That relates mainly to 
issues of compliance, not only with 
standards but also with the law, the 
enforcement of which was not Railtrack’s 
role at all but that of Her Majesty’s Railway 
Inspectorate (HMRI), then part of the 
Health and Safety Executive (HSE), the 
government’s industrial safety Regulator.  
But the pressure was intense and a certain 
politician not known for caution 
announced that the government would 
“strip Railtrack of its safety 
responsibilities”.  There must have been 
near-apoplexy in the HSE headquarters at 
Rose Court.  Large doses of competence 
were applied over the weekend and, lo and 
behold, a few days later the Transport 
Minister announced in the House of Lords 
that of course Railtrack had to be 
responsible for safety on its network and, 
like Fagin, the government were ‘reviewing 
the situation’.  The subsequent review by 
the Department of Transport, which 
became colloquially known as the 
‘Rowlands review’ after David (now Sir 
David) Rowlands, the senior Civil servant 
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who chaired it, recommended the further 
separation of the Safety and Standards 
Directorate from Railtrack’s commercial 
business.  Railtrack’s Network Licence 
already imposed conditions on how S&SD 
operated. Thus it was that we came to set 
up Railway Safety, of which I became Chief 
Executive.  

Railway Safety was set up as a 
company limited by guarantee with a very 
specific constitution aimed at securing 
railway safety in the public interest.  The 
conditions for its establishment were set 
by the Rail Regulator, then Tom Windsor.  I 
dare anyone to argue that he was not 
independent, he would probably sue!  I and 
the other two executive directors were 
obliged to have no financial interest in any 
railway company.  I had to resign my 
Directorships of Railtrack Group PLC, 
Railtrack PLC and Railtrack Holdings to 
become a director of Railway Safety alone, 
which for sound legal reasons was a 
subsidiary of Railtrack.  We were fortunate 
enough to persuade Sir David Davis, 
author of the ATP report referred to above, 
to become the company’s non-executive 
Chairman and we secured the services of a 
number of other outstanding non-executive 
directors to form the majority of the board, 
including the former Chairman of the 
Health and Safety Commission and the 
Head of Safety Regulation from the Civil 
Aviation Authority.  Funding, whilst passed 
through Railtrack, came from government, 
overseen and agreed by the Rail Regulator.  
The staff were seconded from Railtrack, 
but we all signed contractual amendments 
pledging to serve only the interests of 
Railway Safety.  Being there it felt very 
independent.  We were accountable to a 
board mostly comprising independent 
safety experts for what we did and to the 
Rail Regulator for how much it cost.  I did 
meet with the Chairman of Railtrack (and 
later of Network Rail) from time to time, 
and I attended Railtrack board meetings 
for the agenda items related to safety, but 
at no time did any of the people involved 
attempt to control what we were doing.  
Railtrack and later Network Rail argued 
their position like any of the other railway 
companies, and never sought special 
treatment as the ‘owner.’  But as they say, 
perception is reality.  To many we could not 
be independent because we were a 
subsidiary of Railtrack and the people 
were still on Railtrack’s payroll.  Many 
giving evidence to Part 2 of the Ladbrook 
Grove inquiry, set up to consider the 

industry safety structure, argued for a 
completely independent safety body; 
others, once again confusing standards 
setting with standards enforcement, 
argued that it should be part of the role of 
the HSE.  In the end even the Board of 
Railtrack accepted that it would lose its 
Infrastructure Controller role and 
supported an independent standards 
setting organisation.  Almost inevitably it 
became a recommendation of the Part 2 
inquiry report: Recommendation 40 said, 
“The function of the setting of Railway 
Group Standards should be assumed by a 
new rail industry body which is indepen-
dent of both Railtrack Group PLC and their 
subsidiaries and of the safety regulator.” 

Once again it fell to the Rail Regulator 
to manage the process of setting the body 
up, and to a certain extent to interpret 
exactly what this recommendation and its 
associated recommendations meant.  
‘Independent of Railtrack and the safety 
regulator’ did not necessarily mean fully 
independent which many of us felt was 
what Lord Cullen meant: independent in 
the sense ‘completely self governing.’  The 
model that emerged from the Regulator’s 
consultation was a body ‘owned’ by all in 
the industry that became the Rail Safety 
and Standards Board (RSSB).  Network 
Rail and the train operators would be 
obliged to buy a share by licence condition.  
Railway suppliers could buy a share on a 
voluntary basis, but it was felt that they 
would do so to ensure participation.  Its 
governance structure would still involve 
independent Directors but would also 
include representatives of each of the 
main industry stakeholder groups.  At the 
time I was not in favour of this structure.  I 
argued that ‘collegiate’ (that is, 
representative of many) was not the same 
as ‘independent’ and that this structure 
risked standards that were the ‘lowest 
common denominator’ acceptable to all.  I 
was also concerned that smaller suppliers 
might not choose to join.  But I lost the 
argument, and whilst I helped set RSSB up 
the fact that I argued against this solution 
was probably one of the reasons why I did 
not transfer to it with the rest of the staff of 
Railway Safety.  Was I right or wrong?  As 
always, it is shades of grey.  Some of those 
who still work at RSSB, and others more 
closely associated with its work than I am, 
sometimes tell me it lacks a bit of the drive 
that Railway Safety had and can be a bit 
too ‘politically correct.’  A lot of time is 
spent refining proposals to make them 

acceptable to all.  But perhaps that was 
what was needed or, more important, what 
was acceptable to the industry.  Standards 
have not fallen to the lowest common 
denominator (and I have far too much 
regard for my successor and the staff who 
still work at RSSB to believe that they 
would really have let that happen).  
Perhaps more important, with this change 
and the move of the HMRI to the Office of 
Rail Regulation, the highly distracting 
‘noise’ about the industry’s safety 
structure seems to have died down, 
allowing the industry to concentrate on 
some of the other issues more important 
to the end customer that were also 
discussed in the October paper: capacity, 
journey time, the 24 hour/7 day railway 
and of course cost.  Further, with the 
creation of the European Rail Agency the 
task has shifted even more towards 
coordinating the UK industry’s input to 
European Standards, and RSSB’s structure 
is quite a good one for that purpose.  So 
with the great benefit of hindsight, I was 
probably more wrong than right.  I did put 
too much weight on the virtue of the 
independence to which we had become so 
accustomed, and perhaps people feared 
we were becoming too purist or even 
arrogant. 

Which brings me to my second point 
regarding independence: ‘independent’ 
cannot, or at least should not, mean 
‘unaccountable’.  But that is a dilemma 
just like the relationship with competence.  
Any system of governance must have a 
measure of control to be effective, and 
that very control limits the independence 
of action of those governed.  As with so 
many things it is a compromise.  So whilst 
no-one will ever convince me that RSSB is 
more independent than Railway Safety 
was, I am now prepared to accept that it 
does perhaps have a better governance 
structure for the current situation.  Of 
course that may not be the case in 
perpetuity; as I put the finishing touches to 
this paper the world is in financial turmoil.  
Who would have guessed even a few 
months ago that major banks would end 
up in state control and that the country of 
Iceland, once considered a kind of mid-
Atlantic ‘tiger economy,’ would end up 
bankrupt?  Nothing is constant but 
change, and history tells us that the 
structure of the railway has changed many 
times before and undoubtedly it will do so 
again—“resistance is useless.” 
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Hardware Diversity 
Having I hope made you think about some 
of the issues limiting independence in a 
political, organisational and public interest 
sense, I want to move on to more technical 
matters.  It is frightening to me that I have 
now been working in safety related areas 
of engineering for almost 40 years.  In that 
time I have witnessed the birth of the 
electronic computer age from its very early 
stages.  In my last year at school I was 
building logic gates using OC71 germanium 
transistors, some of the first semiconductor 
devices ever made.  In my first job I worked 
at the Atomic Energy Research Establish-
ment at Harwell on a large nuclear 
research machine called the Variable 
Energy Cyclotron.  It was a smaller-scale 
member of the family of machines that has 
recently generated a lot of publicity with 
the Large Hadron Collider.  When I say 
smaller-scale of course, all things are 
relative; when running at full power the 
machine drew well over 2MW.  The main 
magnet was 200 tons of dynamo steel with 
water cooled copper windings carrying up 
to 4500 A.  The Radio Frequency generator 
was a large Marconi Radio transmitter, the 
power supply for which was 20 kV d.c. at 
56 A, and a similar supply of up to 80 A 
was used to power the ion source at the 
machine’s centre.  I worked on a large 
analogue computer (anyone else 
remember them?) used for beam path 
prediction and with a DEC PDP8i digital 
computer to automate the machine’s 
controls.  It cost £25 000, had 8k of 
magnetic core store as its RAM and had 
considerably less power than the simplest 
modern pocket calculator.  Many of the 
components I used were brand new and 
there was very little past operational 
practice to draw on, so I learned a lot.  I 
learned about electromagnetic compatibility 
(EMC) trying to build automated controls 
using the new Texas Instruments 54 and 
74 series TTL integrated circuits, the first 
digital integrated circuits commercially 
available.  Four two-input NAND gates in a 
single package—wow!  For those of you 
who have forgotten (or never knew) they 
used a 5 V supply and in the signal 
connections ‘logic 0’ was around 0.2 V and 
‘logic 1’ around 2.4 V.  With the ion source 
using an 80 A arc it was not unusual to 
have 1000 V spikes on the 240 V supply, 
so I very quickly learned about conducted 
susceptibility.  I also learned about safety.  
Clearly the voltages and currents I describe 
above demand great respect in terms of 

operation and maintenance, and when the 
machine was running it also produced high 
levels of radiation.  It was built inside a 
concrete blockhouse with 8 foot thick high 
density concrete walls.  The main door 
weighed around 80 tons and ran on 
something very like a railway bogie.  So I 
learned about electrical, operational and 
functional safety, sometimes having to 
establish new principles. 

This was where I first encountered 
hardware diversity.  Because some of the 
controls could produce highly unwanted, if 
not unsafe, conditions if they were set 
incorrectly we rapidly came to the 
conclusion that many of them needed to 
be duplicated.  These techniques were 
already well known for reactor failsafe 
controls and we applied them to the new 
electronic systems, using two channels 
with different configurations and with a 
failsafe logical ‘AND’ executed in well 
proven relays at the actuator end.  In this 
area the merits of functional independence 
are self evident and I will labour the point 
no more. 

Individual Accountability 
I also learned about elements of operational 
safety, and here I want to touch on a 
different aspect of independence.  To 
protect against exposure, both to the 
radiation and to the high voltages and 
magnetic and electrostatic fields the 
machine generated, the doors were 
interlocked to prevent the machine being 
started when they were open.  There was 
also a form of ‘token’ system to prevent 
anyone being left inside.  At each door was 
a Castell key box with a large number of ‘T’ 
shaped keys each with a unique 
mechanical shape, rather similar to the 
locking wheel-nuts used on some cars.  We 
all had our own individual keys, and if you 
went into the machine chamber it became 
second nature to remove your key from the 
box and put it in your pocket.  This brings 
me to another point which may not be 
wholly popular with some of the health and 
safety zealots.  I believe we have strayed 
too far away from individual responsibility 
in matters of safety.  If an individual’s 
actions can affect the safety of others then 
organisations should be held accountable 
for providing safe systems to protect all; 
but if for instance individuals are provided 
with personal protection equipment but 
choose not to use it, then organisations 
should not be expected to protect them 
from themselves.  Otherwise a mindset is 

produced where individuals feel someone 
else is always responsible to protect them, 
which in turn encourages irresponsible 
and/or careless behaviour. 

Quality and Safety Assurance 
I would now like to develop the theme of 
accountability further in the context of the 
teachings of W Edwards Deming whom I 
quoted earlier.  I first encountered Deming 
in the 1980s and was fortunate enough to 
be taught by him personally on two 
occasions.  My signed copy of his book 
‘Out of the Crisis’ is one of my more prized 
possessions.  Deming was a statistician, 
and he promoted the understanding of 
variation as a key tool in improving quality.  
One of the underlying themes of his 
teachings is that if you can reduce 
variation so that every item you make is 
the same, then when you make one good 
one you can be assured that all the others 
will be good too.  Put another way, proving 
the performance or characteristics of one 
unit proves nothing about others if your 
production process is unstable.  It is a 
philosophy I believe in and have tried to 
apply throughout most of my working 
career.  Deming also promoted his 
Fourteen Points for good management 
(see reference 2).  I do not intend to list 
them all, much as they all have merit, for 
this is a paper about independence, not 
about Quality Assurance or its problematic 
offspring Safety Assurance.  I do now want 
to look at independence in that context 
though, and the following have a particular 
significance.  

Point 3:  “Cease dependence on 
inspection to achieve quality.  Eliminate 
the need for inspection on a mass basis 
by building quality into the product in 
the first place.”  
Point 9:  “Break down barriers 
between departments.  People in 
research, design, sales and production 
must work together as a team to 
foresee problems of production and in 
use that may be encountered with the 
product or service.” 

When I took over as General Manager at a 
defence company in the mid 1980s we 
had a production line running for a 
complex electronic and electromechanical 
assembly being manufactured in quite 
high volumes (about 100 000 a year).  We 
were rated the worst supplier on the 
project in terms of quality and test failures.  
That was despite the fact that I inherited 
almost one quality inspector for every 
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production worker - around 180 inspectors 
for 250 workers.  People made silly 
mistakes, they thought it didn’t really 
matter because if they got it wrong the 
inspector would correct it or bring it back.  
But all inspection processes have a failure 
rate, and our output quality was dire.  
Fortunately I had an excellent Quality 
Manager, and we set about changing 
things.  We changed working practices to 
introduce operator self-inspection, 
rearranged the work flow to provide short 
feedback loops on problems, and reduced 
inspection to only the critical product 
acceptance tests to validate contractual 
requirements.  The result was that two 
years later we had about 260 production 
workers and 12 inspectors and were the 
best quality supplier on the project.  We 
were also making ‘shed loads’ of money as 
our cost of production had fallen 
substantially. 

These principles do apply in our 
industry.  That is why I agree again with the 
October paper regarding the ‘safety case 
industry’.  Employing independent 
consultants to prepare a safety case is bad 
practice.  The ‘real work’ must be done 
internally, and their involvement often 
demoralises teams and reduces quality.  
The right processes need to produce the 
information throughout design, and the 
designers need to own and take pride in 
the performance of their work; after all, 
they are the most competent people to 
understand it.  Further, this discipline 
leads to better products in terms of 
reliability and defect rates because the 
product is properly understood.  To be 
clear, I absolutely believe in the value of 
peer review, but that should be done by a 
competent person or persons not 
previously involved in the work, they do not 
need to be from a different legal entity.  
The independent check should be much 
more of an audit of the completeness of 
the process.  Within Bombardier Rail 
Control Solutions we now have a Railway 
Safety Assessment Centre (RSAC) 
accredited to ISO17020.  I believe it is 
appropriately independent, and more 
competent than any external independent 
safety assessor could ever be.  It assesses 
safety work, it does not write safety cases. 

The industry should also be training 
engineers in statistical techniques such as 
six-sigma in design.  If the designer 
understands the variations affecting his 
design coming from environmental inputs, 
ageing, component tolerances and the 

manufacturing process then he should be 
confident it will meet its requirements 
throughout the lifecycle.  I have seen this 
to be very effective in the defence sector 
with a complex missile system put together 
for the first time from its sub-assemblies, 
tested and successfully flown all within 24 
hours because every sub-assembly and all 
the interfaces were properly specified and 
their performance was fully understood.  
Sound evidence based on statistical 
analysis should make completing the 
elements of the ‘V’ lifecycle simple.  It can 
show not only that the requirement is met, 
but also with how much confidence 
through the lifecycle and across the 
operating range.  This is building in quality 
and safety at the design stage.  
Independence has little part to play in this 
process, competence and accountability 
are fundamental.  Assessors need to focus 
more on auditing the quality of FMEAs and 
design margin analysis and less on long 
hazard logs closed out by bland 
statements.  I recently watched again the 
BBC disaster series programme on the 
failure of the space shuttle Challenger—a 
chilling reminder of why it is necessary to 
prove that systems are safe across their 
environmental range.  The mission flew at 
a temperature well below the previously 
validated range because no-one could 
prove it was not safe, rather than having 
evidence that it was. 

A sound understanding of variation 
through statistical methods also helps to 
avoid the misuse of another technique, 
worst-case analysis.  Again this has its 
place, but too often designs are driven and 
approvals delayed by its inappropriate use.  
Risk is a product of hazard and probability 
of occurrence.  Worst-case analysis works 
out what the hazard will be for the case 
with the lowest probability of occurrence; 
but so often I see it presented without that 
probability stated.  Why drive a design by 
something which is a vanishingly remote 
possibility?  Signal engineers are some-
times guilty of this in pursuing failsafe 
design.  The cab equipment for TPWS was 
criticised at the Joint Inquiry for not being 
totally failsafe as there were some faults, 
such as displacing the antenna, that were 
only revealed by the depot test.  AEA 
Technology did some analysis for us that 
showed that the lifetime additional risk 
reduction from redesigning the on-board 
equipment to eliminate these faults was 
roughly equivalent to one day’s risk 
reduction from the total system 

unmodified.  So to delay implementation to 
correct these ‘deficiencies’ would have 
been ridiculous.  After just one day the net 
safety effect would have been negative 
and after two could never be regained in 
the lifecycle of the system. 

Notified Bodies 
Next I would like to touch on independence 
in the context of conformity assessment.  
Under the ‘New Approach Directive’ the 
European Community established the 
concept of Notified Bodies (NoBos), 
independent organisations accredited for 
the assessment of conformity against 
standards such as the Technical 
Specifications for Interoperability.  The 
rules with regard to the independence of 
these bodies are in my view not wholly 
clear but in general there has been a push 
to make them independent of the 
manufacturers.  As Director S&SD and CEO 
of Railway Safety I allowed manufacturers 
of rolling stock to have their own internal 
Vehicle Acceptance Bodies (VABs) for 
assessing conformity to Group Standards.  
We debated the independence point and 
concluded that, provided the VAB could be 
shown to be organisationally independent 
within the company, the benefits in terms 
of competence outweighed the risks.  We 
never experienced any difficulty as a result 
of that decision.  Later when I had 
responsibility for Bombardier’s VAB I had it 
accredited as a NoBo but its scope was 
limited to assessing other manufacturer’s 
trains.  That was of course useless.  
Protection of intellectual property rights 
was a prime motivation for having such an 
organisation, so it closed with a loss of 
expertise.  This remains muddled thinking 
with regard to the balance between 
independence and accountability.  Who 
will an operator, the authorities or the 
public hold to account if a train or system 
is wrong?  Not an independent NoBo.  
Further, conformity assessment is a type 
approval process and without controls on 
the configuration of subsequent product 
there is nothing to stop a manufacturer 
‘hand crafting’ a test sample to submit to 
the conformity assessment process.  So 
competence has been lowered and the risk 
of fiddling the result (to the extent that 
there ever was one) has not been reduced.  
Organisations like our RSAC are a better 
way forward.  
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Software 
In my final section I want to touch, as I 
know Alan would want me to, on inde-
pendence in the context of diversity in 
systems containing software.  This is a 
difficult area and one on which people 
much brighter than me have opined at 
length, but I have been involved over many 
years so I will not shy away from saying 
something.  Back in the 1980s I worked on 
one of the first safety critical systems to 
use single-chip microcomputers.  It was a 
weapon controller and in today’s language 
it was certainly SIL4.  Our first design used 
a single processor, and fell at the hurdle of 
safety assessment by the Ordnance Board.  
We then evaluated a number of 
alternatives including BR’s then fledgling  
2-out-of-3 architecture for SSI.  We came 
down to a two processor architecture with 
cross checking but without diverse 
software.  The two identical processors 
were used in quite different ways, one 
generating the sequence and another 
operating a ‘power gate’ circuit enabling 
the outputs.  The two processors were run 
at different clock speeds.  One of the 
things we did was to build a multi-head 
test station that gave us enough capacity 
to do real time testing at the chip level for 
all possible input combinations.  All the 
testing at higher assembly levels was then 
essentially testing build integrity.  I think 
this ‘layered’ approach to testing still has 
some merit today for digital systems. 

Now if you take Bombardier’s EBI Lock 
950 R4 interlocking as an example we 
have diverse hardware, diverse software, 
diverse operating systems and diverse 
compilers (see Figure 1).   

Other suppliers have similar 
configurations. I have to wonder whether 
all that is really necessary.  When 
independent teams work to the same 
requirements are they really free from 
common failure modes, and what is the 
risk of introducing them dealing with 
mismatches?  With different processors, 
different operating systems and different 
compilers to deal with random failures 
what is the real risk of an undetected 
systematic failure from common software 
in a well tested system?  That would merit 
more work; most of the analyses I have 
seen are quite old now.  It is always worth 
reminding ourselves that ‘failsafe’ in a 
technical sense often means operating the 
railway using much less safe operational 
measures, so an improvement in reliability 
has system level safety benefits.  I am not 
sure we have the balance right at the 
moment particularly in the early stages of 
projects where there is too much 
debugging on the live railway. 

Conclusion 
I have tried to touch on several facets of 
independence.  So is independence an 
overrated virtue?  I am with GB Shaw.  
Complete independence is an illusion;  
elements are useful, sometimes essential, 
but it should never be over-valued. 
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Figure 1:  Bombardier’s Ebilock R4 architecture - Belt, Braces and a Piece of String ? 

Invensys Rail Group wins £123 million signalling contract in Singapore 
Westinghouse Brake & Signal Holdings Ltd (Westinghouse), part of Invensys Rail Group (IRG), has 
signed a contract with the Land Transport Authority of Singapore (LTA) to install signalling on 
Singapore's new Downtown Line.  The contract is valued at S$288 million (approximately £123 million). 

This new line is part of the major mass transit project to support the Land Transport Masterplan for Singapore's transport 
system.  Part of the exciting vision of the Masterplan is to double the network of the Rapid Transit System from today's 138 km to 
278 km by 2020.  By then, Singapore's commuters will be within five minutes' walk (or on average 400 metres) to an RTS station 
within the Central area. 

The Downtown Line will be built in three stages with Stage 1 to be completed by 2013, Stage 2 by 2015 and Stage 3 in 
2016.  When fully completed, the Downtown Line will enhance connectivity of the Rapid Transit System network and facilitate 
direct travel from the north-western and eastern areas of the island to the Central Business District and the Marina Bay. 

Westinghouse will be responsible for providing the signalling system and platform screen doors, including automatic train 
operation and automatic train supervision (ATS).   The system will include the SIRIUS CBTC (Communications Based Train 
Control) solution for automatic train control, WESTRACE electronic interlockings and a Systematics ATS. 

Alistair McPhee, Managing Director of Westinghouse, said "We have had a long and successful relationship with LTA spanning 
over 20 years and I am delighted to be able to maintain and build an ever stronger partnership with LTA through the award of this 
prestigious contract." 
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Signalling 
Legacy Works 
Completed 

In November 2008, the Infrastructure Projects Division of Track 
Safe Telecom Ltd (TST) completed its first major renewals contract 
for Network Rail.   TST, whose headquarters are in Newport, South 
Wales was a Principle Contractor to the Network Rail A09 West 
Coast Line Speeds Enhancement Project.   The work contracted to 
TST was based on signalling legacy renewal and improvement 
works.  Started in January this year, the contracted project was 
undertaken at the following locations: 

Lancaster Station; 
Warrington Station; 
Floriston CCTV Level Crossing near Carlisle; 
Brock MWL Level Crossing near Preston; 
Norton MWL Level Crossing near Warrington. 

Lancaster Station 
Following the West Coast Route Modernisation Project of previous 
years, there where substantial switch and crossing (S&C) renewal 
works carried out at Lancaster Station, but there remained a 
number of signalling legacy issues outstanding.  Lancaster Station 
is controlled from Preston Power Signal Box (PSB) by Time 
Divisional Multiplex (TDM) to a remote Relay Room containing a 
Westpac Mark 3A Geographical Interlocking.  The works 
comprised significant changes to the Westpac circuitry and Train 
Describers, changes to the signalling layout and provision of 
overrun controls. A number of routes, out of use due to legacy 
issues, were re-designed and re-instated.  Preston PSB panel was 
also modified to reflect these changes. 

The main commissioning took place in April with a second to 
complete all outstanding issues taking place in August.  All 
equipment was signed back in on-time with Preston PSB on each 
occasion. 

Warrington Station 
Warrington PSB and Relay Room is situated at Warrington Bank 
Quay Station, opposite Platform 1 and adjacent to the Up Goods 
line.  The Relay Room houses a Westpac Mark 3A Geographical 
Interlocking controlled from Warrington PSB (located above the 
Relay Room).  Alterations to the Interlocking and eleven lineside 
locations were required due to the previous removal of a ground 
position light signal and points.  Recovery of four routes and 
associated stencil route indicators, track circuit, Westpac and 
panel equipment 
was undertaken. 

The alterations 
to Warrington, 
commissioned  
at the end of 
September, were 
signed in ahead  
of schedule. 

Floriston CCTV Level Crossing 
Floriston Level Crossing was not functioning in accordance with 
current standards.  The circuitry has now been amended to 
prevent the auto-raise from priming early and thus preventing 
other signals from clearing.  It has also made the circuits fully 
compliant with the latest issue of the typical circuits.   

The commissioning of the alterations took place at the end of 
October.  All equipment was signed back in early with Carlisle PSB 
on this occasion. 
 

Brock and Norton MWL Level Crossings 
New control circuitry was designed for these level crossings based 
on Network Rail’s Automatic Half Barrier and Miniature Warning 
Light (MWL) typical circuits.  A new 24V smoothed d.c. supply was 
provided for each of these, replacing the existing units, which 
were not product approved and no longer in production.        

The two separate commissionings took place in November.   
 

Ian Allison, Infrastructure Projects Director for TST said:  
“I would to thank the Network Rail A09 Project Team at 
Manchester for the opportunity to undertake this project and for 
their help and assistance during the whole of the project delivery. 

I would also like to thank all the TST staff and sub-contractors 
involved for their hard work and commitment and in particular, 
TICS Ltd who undertook the majority of the testing and 
commissioning works for TST”.  The signalling design for these 
works was provided by Mott MacDonald from their Cardiff and 
Bristol offices via a separate contract with Network Rail. 
 
 
 

(above) 
Brock Level 
Crossing 

 

(left)  
Floriston CCTV 
Level Crossing 

 

Photos: 
Ian Allison 



 

 

IR
SE

 

NEWS  Issue 140   December 2008 19 

PORTSMOUTH IR
SE

 

B y contrast to Manchester, resignalling the 
Portsmouth area should have been straight-

forward.  Driven by the need to renew and remodel the Permanent 
Way plus the deterioration of the 1960s signalling equipment, this 
was a classic type scheme.  Portsmouth was one of four Southern 
area signalling projects, the others being Basingstoke,  
Barnham – Bognor and East Kent.  Tendered as competitive 
contracts, all four were eventually let to preferred bidders on a 
negotiated target cost basis.  Siemens, with a proven system in 
work at Bournemouth, got Portsmouth, which was seen to have a 
similar engineering and operational environment. 

The Portsmouth scheme was based around a new signalling 
centre at Havant, with boundaries to Chichester, Petersfield and 
Fareham (Eastleigh power box), plus the control of all major 
junctions within this area.  Around 80% of the UK interlocking rules 
had been used at Bournemouth (including swinging overlaps) 
within the SIMIS-W interlocking, either directly in the Bournemouth 
application or in the testing facility used to support the safety case.  
Portsmouth would need to take this to 90%.  New applications 
were level crossings, Patrolman’s lock out, banner signals on 
subsidiary signals and other specific logic agreed between 
Siemens and Network Rail engineers.  Axle counters would replace 
track circuits but these were the same as Bournemouth. So why 
did it all go wrong and what were the causes? 

Scheme Design and the Contract Plan 
The scheme design was assigned to Parsons Brinkerhoff and this 
was used as the basis for determining the main contract scope 
and price.  From this a number of sub-contracts emerged. The 
overall contractual structure was: 

Signalling Scheme and Detailed Track Design 
 Parsons Brinkerhoff ; 
Trackwork and Traction Supply Balfour Beatty; 
Signalling System Design and Supply Siemens; 
Telecommunications Scheme Design Network Rail; 
Telecomms Detailed Design and Supply Siemens; 
Miscellaneous Telecom Works Thales; 
Power Supplies Siemens; 
Control Centre Civil Work Osbornes; 
Fringe Train Describers       Siemens (sub- contract to GETS). 

Mention must also be made of the Safety Assessor work done by 
Lloyds Register for the Siemens works. 

Network Rail provided a conventional project team led by a 
Senior Project Manager and a Designated Project Engineer.  The 
contract was awarded in late March 2005, some 8 months later 
than originally planned.  To make up for this loss in time, the 
commissioning, which had been planned for two stages, was 
condensed to a single stage, with 9 preceding Permanent Way sub 
stages.  A general line speed increase was planned with the 
remodelled layouts and new signal spacings took account of this.  
Scheme plan changes caused by a change in the track layout 

The Manchester South and Portsmouth 
Resignalling Projects – a Retrospective View 
 
by Clive Kessell 
 
Part 2:  Portsmouth Area Resignalling Scheme 

Way back in April 2007, a letter was published in the NEWS pointing out that we had not published anything about the huge 
problems encountered on two schemes, Manchester South and Portsmouth.  This fact was reinforced by several respondents to 
the IRSE 2007 Survey.   

This comprehensive article hopefully overcomes this omission, and gives a full account of the problems and solutions. 
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design led to revisions to the detailed overall design with further 
plans being issued and reissued in July and October 2005 
respectively. 

The signalling design included the control centre and 
interlocking at Havant, with remote interlockings at Portchester, 
Ditcham (an area about 5 km south of Petersfield) and Fratton.  
Connection from Havant to the remote sites would be by a 
combination of telecom circuits on NR’s new fibre network and 
new fibre cables laid in specially for the scheme.  Multi core 
cables connected the interlocking directly to the signals, points 
and other trackside equipment. 

Key to the project was the Permanent Way work and a 
blockade from 23 December 2006 to 5 February 2007 was 
programmed.  This was to become the critical factor in the 
subsequent progression of things. 

Changes to Plan and Ensuing Delays 
Getting this project completed on time was never going to be 
easy, given the delays to the scheme plans already incurred.  
After contract award, the permanent way design changed from 
RT60 (60kg/m) rail to the conventional 113lbs/yard.  This meant 
changes to Permanent Way junction layouts impacting on both 
track and signalling design. 

Unlike the teething problems experienced at Bournemouth 
and the Manchester South schemes, there were few problems 
related to signalling principles as these had been clearly defined 
at the outset. 

However, problems did emerge with the integration and 
progress of the works and in the provision of the train describers 
in the fringe boxes.  The work originally intended to be 
undertaken by Osbornes on Network Rail’s behalf was re-
assigned to Siemens.  A problem emerged at Chichester where 
the oddity of the train describer design had to be overcome by its 
total replacement.  The necessary integration and co-ordination 
of the various contractors’ works lacked a system approach. 

During 2006 the emerging delays and risks were becoming 
serious and a warning message was put to Network Rail that the 
February 2007 commissioning was at risk.  A risk analysis was 
carried out purely on the signalling system but in spite of the 
evidence, Network Rail was mindful of the impact if the 
Permanent Way work was delayed and insisted that the project 
continue with all efforts being made to ensure success. 

The Blockade and its Aftermath 
The blockade took place but did not go smoothly.  The 

completion of Permanent Way remodelling at Havant was delayed 
and work on the new track layout at Portsmouth & Southsea and 
Portsmouth Harbour meant limitations on the access afforded to 
S&T engineers in that area.  There was no way that the Siemens 
interlockings could be commissioned as a complete system in the 
time left. 

A fall back position had already been devised and work 
started in earnest to get a temporary signalling system in place.  
The Independent Safety Assessor (ISA) from Lloyds Register Rail 
being fully aware of the situation gave valuable help in devising a 
revised method of working.  A plan based on absolute block work-
ing between Havant and Fratton and Fratton and Portsmouth was 
designed.  Some of the old signalling was re-commissioned.  A 
critical situation existed at Havant, where the level crossing had 
to be functional if trains were going to run.  This was achieved by 

using some of the new Siemens kit operated from the old Havant 
box.  Further complexity existed at Fratton where access to the 
Train Depot had to be given.  A temporary interlocking was 
devised using part of the old equipment and controlled by an old 
shunting frame.  At Portsmouth Harbour, the old signal box was 
brought back into commission and by the use of existing signals 
and track circuits in the platforms, enabled limited use of the 
station.  A maximum of four trains an hour could be accommo-
dated between Havant and Portsmouth. 

This temporary arrangement might be regarded as the 
‘Dunkirk’ of railway signalling, a kind of triumph out of adversity.  
It worked and, with a lot of help from the operators and safety 
authorities, a train service of sorts could run.  However, all eyes 
were now watching to see how the permanent solution would be 
enabled. 

Project Completion and Eventual Operation 
With a limited train service in place, what strategy should be 
adopted to get the final signalling commissioned?  Two choices 
existed; firstly a staged approach bringing in the various junctions 
as and when ready; or secondly to let the full installation of the 
new signalling take place at a measured but robust rate and then 
commission in a single stage during a second short blockade.  
The Train Operating Companies, primarily SW Trains, were now 
nervous about the project and did not want any further un-
planned disruption during the approaching Spring and Summer 
seasons.  Matters were not helped by a series of cable thefts in 
the Bedhampton area.  The decision taken by Network Rail was to 
live with the restricted signalling, which was at least simple and 
reliable, and go for a single commissioning in the Autumn.  This 
was agreed for the 23 to 29 October, when indeed the new 
signalling and all its ancillaries was brought into use, and which 
included stripping out all the temporary work.  All is now complete 
apart from some logic updates to the interlockings that will be 
programmed for a mutually convenient time. 

However, the speed increases envisaged in the Parsons 
Brinkerhoff plan have never been implemented primarily due to 
the route not being re-gauged to accommodate these.  Thus the 
increased signal spacings and the higher speed points have yet to 
yield the full benefits and the speed restrictions which were 
expected to be lifted, will remain permanent for the time being. 

Will the Siemens SIMIS-W interlocking be used again? Clearly, 
there is no fundamental problem with the product.  It works well, 
is reliable and sees extensive usage in continental Europe.  
Siemens is hopeful of ongoing business, indeed the Siemens axle 
counter as used in the Portsmouth area, is being used on the 
Settle Carlisle line in conjunction with Babcock Rail.  The 
problems at Portsmouth have been much more to do with: 

Inadequate and unrealistic planning; 
Insufficient control and co-ordination of sub contractors; 
Late delivery of scheme plans due to changes in requirements; 
Criticality of having to do Permanent Way renewals in original 
time frame; 
Overall lack of co-ordinated project management. 
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MANCHESTER SOUTH AND 
PORTSMOUTH IN 
RETROSPECT 
These two projects have been the nadir of 
S&T Engineering.  Basic principles of 
sound project specification, engineering 
and delivery have been ignored in each 
case with poor outcomes for railway 
customers.  Lessons from earlier signalling 
schemes, viz. Woking, Bedford – Bletchley 
and the EROS projects were not 
transferred and thus the underlying issues 
were still there.  The new technology only 
added to the problems but was not the 
root cause.  

The two projects have shown the need 
to approach engineering from a system 
level where the system is the whole 
railway.  They have shown a need for 
clarity of requirements, particularly 
consistent signalling principles, and for 
early use of modelling to ensure that 
proposed systems can deliver as intended.  
The shortage of people with the right skills 
and experience in S&T Engineering is 
known to be an ongoing problem, which 
has to be resolved on an international 
scale.  Equally weaknesses in project 
management and in the control of 
contractors have been evident.  The main 
signal suppliers and Network Rail have 
learned valuable lessons and a 
strengthening of the UK systems 
engineering capability is being put in place, 
with better systems being used to track 
progress and deliverables.  

However, both projects are now 
commissioned.  Safety has not been 
compromised and the safety management 
system has done its job.  The S&T 
profession will have learned some hard 
lessons and future schemes employing 
new technology will not experience the 
same problems.  Three more recent 
schemes: Coventry, Leamington and the 
Warwick Corridor, have been much more 
successful, all of them introducing an 
element of new technology as well as 
traditional re-signalling.  It is to be hoped 
that the profession has now put such 
protracted project overruns behind it.  

Curiosity Corner  

Curiosity Corner 
 

Many thanks to HHarry Archibald who has sent us these educational photos. 
 
To save Joern Pachl writing to tell us all about them, we are going to spoil his fun 
and tell you ourselves:  the pictures were taken at Wiener Neustadt in Austria on 
October 24 as a “taster” for the forthcoming technical visit to Vienna. 

They show standard ÖBB signals with new LED heads (not a Form A or B in 
sight, post doubling up as the ladder, already lit and pre-tested with the head 
turned at right angles to the track ready for a few turns of a couple of nuts and 
bolts “on the day”, etc., etc.).  

This is ÖBB standard practice, wherever possible, for new works or like-for-like 
renewals.   Food for thought, at least for the UK. 

Perhaps someone could produce a Technical Tips article following the visit?  
Does anyone else have some crafty ideas for simplifying commissionings?   

Curiosity Corner: 
PARS not only stands for Portsmouth Area 
Resignalling Scheme, it is also the acronym 
for Portsmouth Area Refugee Support.  
Hmmmmm…. 
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The Public 
Address system 

is used to communicate an alarm by means 
of a coded message to indicate to the staff 
that a fire alarm point has been activated.  
This starts a countdown process whereby 
the controller locates the incident, then 
takes over the PA system to direct the 
evacuation away from the seat of the 
incident.  The Fire Service are alerted and 
are able to use their own radio equipment 
throughout the station. 

S o a station which is located 
under the ground is just 

another station is it? 
Unfortunately not! 
Following the disastrous fire at  Kings 

Cross underground station in 1987, 
underground stations in the UK were 
specially designated and, as evacuation 
and communication are the main issues if 
there is a fire or other emergency, then 
Telecommunication assumes an 
importance not usually seen at stations on 
the surface. 

All telephones on the station become 
part of the reporting system.  As emerg-
encies other than a fire can arise, so the 
help points, internal telephones and, 
increasingly, the cellular telephone may be 
used by any passengers in the event of an 
emergency.  Telephones are often located 
at regular intervals along the 
tunnel for use by the mainten-
ance staff or in an emergency; 
these are effectively Signal Post 
Telephones connecting direct to 
the Signaller or line controller. 

The CCTV system is used to identify the 
seat of a problem and then provides 
assistance to the controller in the manage-
ment of a safe evacuation.  CCTV is also 
used in a security role to monitor remote 
tunnel portals 
and emergency 
access and exit 
doors to control 
unauthorised 
entry. 

 

     The staff on the station are all 
equipped with personal radios so 
that they are in constant 
communication with the controller 
at all times.   
All trains running through the 
station also have track to train radio 
to give communications to the 
signal centre and should have the 
facility for the controller to make 
announcements direct to 
passengers on the trains. 

This I hope gives an idea that there is 
more to communication on underground 
stations than just a few telephones. 

This is supposed to be a column on 
Technical Tips so here are my tips: 

 
1. If you are planning or designing a 

project which is not on your home 
territory, remember to check the Fire 
Regulations, Standards and customs in 
the target country;  this is usually the 
defining factor on what has to be 
provided; not every one does it our 
way; 
 

2. Do not forget to specify that ALL cables 
and their fixings must be of Zero 
Halogen Low Smoke materials and 
construction anywhere underground; 
 

3. Read all about Underground station 
communications in Railway 
Telecommunications, still available at a 
discount to members; see the web site 
for an order form or phone the HQ 
office. 

Technical Tips No. 11 
Telecommunications in Underground Stations 
 
by Mike Tyrrell 
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 Dutch IRSE Merit Award
During the Bangkok Convention this year, an 
IRSE Merit award was presented to Henk 
Scholten.  Henk has been very supportive and 
active, in his own inimitable way, of setting up 
the Dutch section and has been an active 
member of the Convention 2007 organising 
committee.  In particular, he has been 
relentless in persuading colleagues throughout 
the Dutch signalling community to become 
members of the IRSE.  Many of the new Dutch 
members that have joined over the last three 
years may have done so as a last resort to get 
Henk off their case. 

Henk should already have retired but chose 
to do so a few years later, among other more 
personal reasons, to be able to see the Dutch 
convention and the section come to fruition.  
This year Henk has retired, and in fact his contract expired the day before he returned home from the Bangkok convention.  But 
as these things go, at present Henk has been retained by ProRail in an effort to capture and record his vast knowledge of Dutch 
signalling systems and projects.           Wim Coenraad 

IRSE Discussions on the Web
One of the benefits the IRSE offers its members is the ability 
to network with colleagues in the supply, railway and 
consultancy fields, whether at a technical meeting, a 
seminar or during the international convention.  Modern 
technology now extends these possibilities to the Web and that is why we have 
started trialling a number of new ideas that eventually might become part of the 
IRSE’s website and other official web presence. 

The first is an IRSE members-only group on LinkedIn (http://www.linkedin.com 
/home).  LinkedIn is a website primarily aimed at networking for professionals.  
Through links to colleagues you can find contacts in all parts of the world and 
industry, asked to be introduced, get a recommendation from someone you have 
worked for or with etc.  Increasingly LinkedIn forums such as Rail Professionals are 
being swamped with job offers by recruitment agencies and that is why we have 
started a forum for IRSE members only. 

If you would like to engage in more technical discussions or discuss matters 
relating to the IRSE, the sections and their activities and policies, you might want to 
take a look at a discussion group that is presently hosted by Google.  The IRSE 
discussion group (http://groups.google.nl/group/irse) is also a closed user group, 
allowing us to have our discussions “amongst ourselves” without them showing up in 
search engines etc.  If you want to participate, all it takes is to register your e-mail 
address with a Google groups account and to apply for admission to the discussion 
group, quoting your membership number and grade to facilitate the moderator’s task 
in admitting you.  Two council members already participate in the group, so this is an 
excellent way to make your voice heard.  Dutch speaking members may also be 
interested to note that a discussion group aimed at the Dutch signalling community 
(http://groups.google.nl/group/irse-nederland).   

              Wim Coenraad 

VOCATIONAL QUALIFICATIONS
EVOLUTION

Many of us in the UK have grown up with 
qualifications such as ‘O’ Levels, GCSEs 
and National Vocational Qualifications 
(NVQs).  The last one was introduced to 
get recognition for those who 
demonstrated competency for doing 
skilled jobs in industry.  They are our 
vocational qualifications and we have 
them in signal engineering.  

There are Government led initiatives 
underway to reform the vocational 
qualifications landscape in UK.  The aim 
of the initiatives is to promote more 
recognition for all learning, to make 
qualifications more flexible and to 
improve the qualifications system. 

Central to the reform of qualifications 
is the introduction of new credit frame-
works.  The new credit frameworks 
attach credit to units (chunks) of 
achievement and these are then used to 
make up qualifications.  The credit value 
is assigned on the amount of learning 
that has to go into the unit to show the 
learner has achieved. 

Continued over page 
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The first meeting of the 2008-9 
Session was on Tuesday 14 October, 
hosted by Signet Solutions in their 
training centre at the RTC Business 
Park in Derby.  The generous provision 
of cakes was much appreciated by the 
20 members and guests attending. 

The speaker was one or our own 
members, CChris Hall, who is based in 
the Derby office of the Rail Accident 
Invest-igation Branch (RAIB).  The 
organisation was set up in response 
to the Ladbroke Grove enquiry and the 
European Rail Safety Directive, to 
separate accident investigation from 
other safety regulatory respon-
sibilities, and it has now been 
operational for three years.  The scope 
covers main line railways, metros, 
tramways and heritage railways over 
350 mm gauge, in Great Britain, 
Northern Ireland and to half way 
through the Channel Tunnel. 

The talk described the legal basis 
for RAIB’s operations and the process-
es, by which they respond to accidents, 
investigate on the ground, analyse 
causes and make recommend-ations to 
reduce the risk of future accidents of 
similar type.  As a practical illust-
ration, Chris described a freight train 
derailment with a signalling element 
that occurred at Maltby, between 
Doncaster and Worksop.  The immed-
iate cause was a SPAD at a mechanical 
signal when the signaller was moving 
points in the overlap.  RAIB identified 
the causal and contributory factors 
leading to the accident, and 
recommended that time of operation 
locking should be provided for points 
in the overlap (already specified in 
the control tables but not imple-
mented in the circuits). 

Chris finished the talk with some 
interesting statistics about the 125  

Employers and learners often ask: what is this 
qualification worth and how does it compare with 
other qualifications?  These will be easier to 
answer in the future as new credit frameworks will 
provide a currency for comparing different 
achievements. 

Qualifications will be put together by combining 
units of achievement.  The rules that govern how 
qualifications are put together will be transparent 
and industries will be able to influence them to 
ensure that qualifications really are “what it says 
on the label”.  Awarding Bodies will have increased 
flexibility to build qualifications that meet 
employers’ needs.  Qualifications will continue to 
exist as recognised structures and will have levels 
assigned to them as they do now.  And, in England, 
employers can become an Awarding Body 
themselves if they wish to. 

GoSkills, the industry’s Sector Skill Council, will 
be working with the industry over the next two 
years to make sure the qualifications that come 
out of this change in vocational qualifications meet 
the industry needs  

For further information contact 
kevin.marchand@goskills.org. 

Younger Members Section 
This year, the Younger Members’ (YM) calendar 
has been full, as usual!  We have held two main 
events, which have reflected appropriate 
technology, practice and processes current within 
the industry.  We have also supported countless 
other events, such as the introductory day at 
ASPECT 2008, and a Railway Engineers Forum 
event, the Intelligent Railway in September. 

A more recent addition to the YM calendar has 
been the development of several IRSE exam 
specific workshops, tailored to aide students to 
achieve the much relished status of MIRSE!  This 
year we held a one day study session in Watford 
aimed at kick starting the revision process for 
students sitting the exams.  This was followed by a 
weekend seminar at Signet Solutions in Derby 
specifically which targeted students studying for 
modules 2 and 3 in October.  In these events 
alone we have helped over 50 of our members in 
their quest to become full members of the 
institution. 

In addition to the workshops and study groups 
an exam forum has also been set up on the 
internet to promote exam discussion, to help the 
student feel less isolated.  Whether a younger 
member studying for exams or a mature member 
willing to impart experience, check it out at 
www.irseexam.co.uk  . 

Further adventures within the YM world include 
the YM Forum, which allows members worldwide 
to share ideas, and present papers.   

Midland and North Western Section 

The first paper was presented to a main London meeting in February 
on Next Generation Train Detection.  Many thanks to Rob Ireland for all 
his work on this over the last few years.  Watch out for future features on 
this, with the next paper proposed on the 15 January at the YM half day 
seminar.   

We also ventured in to Europe for the first time on an YM international 
technical visit.  From 9 to 11 October a group of 15 young members 
descended on the German capital Berlin.  Here we visited the DB ICE 
maintenance depot finding out about German maintenance methods and 
about LZB train control; Thaleses ERTMS / interlocking testing facility; the 
U-Bahn traffic control centre and finally a German heritage signalling 
museum.  Thanks must go to Ken Dogget for organising a fantastic event 
which will be remembered not only for the educational content but as a 
great social event. 

The introductory day of ASPECT 2008 was a tremendous success, 
with nearly 100 attendees.  Martin Fenner and Olga Wisniewska led the 
event for the YM and have proved invaluable to the YM team. 

The annual seminar was held this year in Glasgow on the  
20 November.  The focus was on “Expanding Scotland’s Railways” and we 
had an extensive programme covering many exciting Scottish projects, 
with a visit to the new West of Scotland Signal Centre.  The day was a 
great success, with over 80 attendees.  Just goes to show that good 
things do happen in Scotland!  Thanks to the Scottish Section and well 
done! 

2009 promises to be just as good with YM events planned throughout 
the year.  Next year we intend to continue the trend of exam workshops 
and run events for modules 1, 2, 3 and 5.  We also wish to repeat the YM 
international technical visit with France or Holland looking like possible 
venues.  As usual we rely on senior members to add their support so we 
would like to encourage you all to get in touch and offer your services.  If 
you feel you may be able to help with events please don’t hesitate to 
contact us at younger.members@irse.org. 

Andrew Witton  

From previous page 
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York Section 
The Chairman, AAndrew Smith, welcomed 23 members and eight 
guests to the first Technical Meeting of the 2008/09 session on 
Thursday 9 October. 

Andrew introduced the speaker for the evening, CClaire Porter, 
Account Director, Thales –TS and invited her to present her paper 
“Integrated Communications & Security Systems – A Global 
Perspective”. 

Claire began by explaining the challenges to the Railway; 
Terrorism, Crime, Technology Development, and Changes to the 
Passenger Environment and how the Telecommunications Industry 
has faced those challenges.  

Attacks at various railway installations throughout the world 
demonstrates a changing profile of terrorism designed to attack 
multiple targets, cause mass casualties and maximise public anxiety.  
These incidents have left the operators with a dilemma in that how 
far do they go to protect the public by taking security measures.  
Passenger security is important to passengers on the Railway.  On 
the New York subway the ridership has increased but reported crime 
fell and it is generally agreed that improved security contributed to 
passengers feeling safer and to more willingness to travel by subway.  
Technology development now means that it is now possible to carry 
more data, process more inputs and provide more information.  The 
changing passenger environment means that operators are 
increasingly using complex networked systems to combine travel 
information to passengers with advertising and news. 

Two case studies, the East London Line and Dubai were 
reviewed.  The East London Line project is an existing railway being 
upgraded to form part of the new London Overground network whilst 
Dubai is a new metro currently being constructed.  The objectives for 
the London Overground focus on making it a more secure 
environment for passengers, some of which impact directly on the 
telecommunications system; such as Oyster ticketing at all stations 

Derailment at Maltby             Photo:  RSSB 

investigations undertaken by RAIB in its first three years.   
The most common category of accident investigated is derailment, 

and the frequency of incidents on Tramways and Heritage Railways is 
high in comparison with their route mileage.   

A total of 90 reports have been published, all of which are 
available on the RAIB web site.  517 recommendations have been 
made, the vast majority of which have been accepted by the operators 
concerned. 

A wide ranging question session touched on topics such as 
comparisons with accident investigation in other transport sectors and 
other parts of the world, the differences between Scottish and English 
law on evidence, and responsibility for follow-up of RAIB 
recommendations.  

Ian Mitchell 

to avoid fare evasion; more help points, CCTV and passenger 
information systems and new trains with the latest security 
features.  The radio system is being changed to GSM-R with 
three base stations used to provide coverage.  The security 
and information system operates over a WAN/LAN network 
and is used to support station management systems; CCTV; 
lineside and station SCADA; access control; retail telephony; 
passenger information system; public address and clocks.  
The station management system provides an operator 
interface to control passenger information systems; public 
address systems; CCTV with digital recording; help points; 
SCADA for lifts and escalators and access control.  The Dubai 
Metro is part of an integrated transport plan designed to 
reduce congestion and improve travel times.  They required 
a network operation and monitoring centre to manage 
communication links, automatic train supervision, traction 
power and monitoring, environmental management and 
station operations management.  The radio system is TETRA 
(Terrestrial Trunked Radio) and the transmission system 
uses a multi-service network.  The Operator Control Centre 
(OCC) controls wayside functions on the track, in stations 
and depots, as well as collecting alarms and events for the 
managed systems.  The on-board systems use a Wi-Fi 
infrastructure to provide video communication, public 
address, passenger emergency systems and a passenger 
information system.  Each station uses between 10 and 30 
cameras with local video recording but all views are available 
at the OCC via the multi-services network.  The telephone 
system is based on voice over internet protocol (VoIP) linking 
the OCC with stations and depots. It is also used to provide 
emergency call box facilities for passengers. 

In conclusion, changes in the environment and advances 
in technology are driving the pace of change with modern 
telecommunications for railways.  The changing security 
environment is driving the need for video, intelligent 
surveillance systems and intrusion detection systems all of 
which present interesting challenges in terms of how and 
where to manage data. In the case of managing data 
remotely they have significant impact on the bandwidth 
required of the telecommunications transmission system. 

Steve Creighton, Andrew Smith, Sean McDonald, Adrian 
Moss, Quentin MacDonald, Phillip Wiltshire and PPaul Taylor 
took part in the question and answer session that followed.  
The Vote of Thanks was given by Steve Crieghton of Thales 
who sponsored this meeting. 

Solution to 
Crossword No. 8 
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Book Review 

Introduction to North American 
Railway Signaling 

Compiled by Kenrick Bisset, Tony Rowbotham, Dave Thurston, Rob Burkhardt, 
Jeff Power and Jim Hoelscher for the North American Section of the IRSE. 

Published by Simmons-Boardman Books Inc., 1809 Capitol Avenue, 
Omaha, NE68102, USA.  www.transalert.com 

IBSN 978-0-911382-57-0 

In the style of the “Introduction to Railway Signalling” reference book, 
complied by Tony Rowbotham and David Kerr on behalf of the IRSE and first 
published in 2001, this book is a fantastic insight into the basics of railway 
signalling in North America, which can be directly related to practices and how 
things are done or have evolved in the United Kingdom. 

The book is a very useful reference for new beginners to the signalling 
industry, as well as those engineers who have not worked or experienced the 
industry in this part of the world.  Books regarding American signalling practice 
are even scarcer than those regarding the British practice at present.  Those 
members who have contributed in order for this book to be published must be 
applauded and congratulated in their efforts for a job well done. 

Starting off, Chapter 1 is a very similar chapter regarding Railway 
Signalling, the wording has been carefully reviewed and considered to ensure 
it clearly relates to the North American way of the world with Chapter 2 
describing the elements of a signal system and the correct terminology. 

Chapter 3 relates to Track Work, with Chapter 4 referencing Switches.  I 
was pleased to see diagrams which have previously been in the 2001 book, 
again being used and intermixed with North American pictures with the correct 
terminologies applied. 

Chapter 5 describes the Wayside Signals and the differences between the 
UK become very clear, especially regarding signal arrangements and 
mounting.  In Chapter 6, the relays, relay logic, diagram symbols and function 
names are clearly explained and similarities exposed. 

Train Detection in Chapter 7 again uses diagrams which have previously 
been in the 2001 book, which clearly makes sense to do so.  Chapter 8 on 
Block Signalling and Chapter 9 regarding Interlocking clearly demonstrate the 
differing systems, diagram representation and control methods used. 

With regards to Remote Control and Control Centres in Chapter 10, I was 
surprised to find pictures of a French Control Centre in Strasbourg and a 
mechanical lever frame of the Egyptian National Railway within the chapter.  
Whilst I would have liked to have seen the North American equivalent, clearly 
they were provided for representational purposes only. 

Moving on to Cab Signals and Automatic Train Control in Chapter 11, this 
is where this reference book really does come into its own with a good 
explanation of Audio Frequency cab signalling and its application across North 
America. 

Chapter 12 as you would expect, is about Grade Crossings and their 
application across North America and Chapter 13 is all about Defect Detectors 
such as rock slide or fence, flood, high water and fire detectors which are 
commonly integrated in the wayside signalling system. 

I am particularly impressed with the final chapter regarding Lightning and 
Surge Protection, a subject not covered in the reference book of 2001.  Finally 
the British-America Signal Glossary is fantastic and clearly a great amount of 
time and effort has been applied to this to ensure it’s correctness. 

Once again I would like to thank all members who have been involved with 
the production of this book for such a good and clear read, which made 
understanding the North American differences easy.  I would also encourage 
members in other parts of the world to produce books regarding their 
signalling in the same format.  This is an ideal purchase for Christmas this 
year and is available from the Institution HQ in London.  Contact details are at 
the front of this magazine.      Ian Allison 

DVD Video Review 

Switches & Crossings 
Fastline Films Ltd 2008 

Available from Fastline Films Ltd, PO Box 4472, 
Wedmore, BS28 4WY. United Kingdom. 

(Copies are £30 including P&P each.  Payment is by 
cheque only) 

This is the third of a series of DVD’s from Fastline 
Films, which was launched in the early part of this 
year.  The first one is FF01 regarding mechanical 
signalling and level crossings, the second one is FF02 
on plain line.  Once again they feature railway staff 
instructional films made by British Transport Films 
(BTF) in the 1950s.  The DVDs are mainly aimed at 
the operators and maintainers of standard gauge 
preserved railways, along with those who work on 
Network Rail and other railway infrastructures who 
are involved in the operation and maintenance of 
signalling and permanent way equipment. 

Copies of these films are very rare and Fastline 
Films have managed to assemble what they believe 
to be a complete set of fifteen films from the 1950s, 
all made to instruct railway staff regarding 
maintenance and good practice, which are still 
relevant to today’s railway staff.  The cost of re-
mastering these films was sponsored by the Health, 
Safety and Security Policy Directorate of Network Rail. 

All of these films provided on two discs were 
made on the eve of the revolution in British railway 
engineering for signalling and permanent way.  Soon 
after they were made, signalling and track standards 
were changed to point machines and power boxes, 
along with concrete sleepers and long welded rail.  
Maintenance and renewal procedures were 
extensively changed and mechanised.  The 
instructional films in this series therefore record the 
old, classic signalling and track design/maintenance 
as it had been over many years before it was 
changed. 

Overall and yet again, this DVD has excellent 
sound and picture quality.  It does however contain in 
the instruction films, many pregnant pauses that were 
designed for the viewers to make notes during the 
demonstrations.  This was the way of instruction at 
the time they were made.  The only disappointing item 
regarding this DVD is that of the case and cover, 
which again could have been made much more 
attractive to the eye with a relevant or colourful 
picture upon it, instead of the now usual brown and 
cream wording.  It is an ideal purchase for any S&T 
Engineer as a Christmas present and a great 
knowledge/under-standing tool of how things were 
completed in the past. 

Ian Allison 
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Dear Editors 

Letters on Level Crossings. 
The letter from Paul Cheeseman in issue 138 of IRSE NEWS 
and the reaction from Mr. I. Page in issue 139 drew my 
attention as Stanley Hall and I have just spent much of our 
time in the past few years on this subject in the run up to the 
publication of a book which we expect to be on the market this 
month.  Remarks in Mr. I. Page's reaction merit an answer. 

1) Level crossings may not have been looked at as an 
operational hazard in Mr. Page's environment, they certainly 
were elsewhere in the world where I asked and I picked up a 
multitude of indicators to that effect from meeting people as 
well as reading texts.  On the average a pair of points or a 
track circuit are seen as more reliable in service and 
circumstances of failure than the behaviour of road users on 
level crossings. 

2) Controlled gates or barriers are not regarded by any rail 
operator as providing intrinsic protection against intrusion by 
road users; in fact the barrier booms are designed to snap off 
on impact in all cases that I know of.  But in the light of 
indicating a state of warning and impending danger at the 
level crossing the descending barrier booms have 
distinguished themselves by bringing down road / rail vehicle 
collision figures all over the world.  Many European rail 
networks (except Britain) have ongoing programs to replace 
Automatic Open Crossings (AOCs) with Automatic Half Barriers 
(AHBs), especially since that very action in the Netherlands in 
the recent past brought down the figures to four collisions and 
11 dead in 2006 and it was calculated that the rate of 
accident potential diminishes by a factor 10 after fitment of 
barriers.  Instead of an accident once every three years as on 
an AOC there is the expectation of an accident once every 
thirty years on an AHB.  In Australia, the nasty accident at 
Kerang in the state of Victoria would very likely not have 
happened had there been descending barriers to be visually 
picked up by the approaching trucker in the ambient climatic 
circumstances at the time and the fact is that, despite the 
derogatory words of the assistant police commissioner to the 
contrary as far as the use of barrier booms is concerned, in the 
aftermath the AOC in the Murray Valley Highway at Kerang was 
converted into an AHB.  Accidents haven't happened since to 
my knowledge, in contrast to non-converted level crossings in 
that area. 

3) I am afraid that the risk of death and heavy damage is 
not solely borne by the road users.  Road freight vehicles are a 
league of danger to rail traffic on their own (Codogno in Italy, 
Langenweddingen in Germany and St Foy-la-Gironde in France 
as most excessive examples in Europe) but in the Netherlands 
even the engine block of a moped once tipped an EMU out of 
the track.  And that at a most dangerous location as well.  The 
attitude to regard level crossings as a danger mainly to the 
offending road user is most undesirable amongst the rail 
network operators for safety improvement reasons. 

4) Indeed, level crossing safety is all about influencing and 
therewith controlling the behaviour of the road user.  The fact 
is that internationally it is found that substantially more than 
half of the level crossing accidents resulted from unintentional 
mistakes from the side of the road user, people who did not 
wilfully take excessive risk or intentionally caused the accident 

and are therefore open to let their behaviour be influenced for the 
better.  Work on that issue has been ongoing and an interesting 
report from the Netherlands is available in an English version from 
me if Mr Page is interested.  A trawl on the Internet quickly reveals 
that internationally the results from a massive body of work on this 
subject are available, that tend to suggest the same things for 
improvement of level crossing safety. 

They are:  
1)  Bring the road speed to the approach of the crossing down; 
2)  Let the warning for an approaching train never have to compete 

for attention with the looks of the level crossing or its 
immediate surroundings; 

3)  Warn people early that they approach a level crossing and tell 
them to keep the crossing clear; 

4)  Split the traffic lanes on the level crossing in those for vehicles 
and for non-motorised traffic and provide separate barriers for 
each lane; 

5)  Let the level crossing be as level as possible for both types of 
traffic to reduce the risk of grounding for road freight vehicles; 

6)  Make misbehaviour more difficult by worsening the perceived 
risk and causing loss of time when doing so.  Hence the 
effectiveness of the central reservations to obstruct most  
zig-zagging initiatives. 

Peter van der Mark 
Freelance railway operations & safety consultant,  

transport museology consultant and author 

Level Crossings 
Level crossings are an anomaly.  They combine an integral part of 
the railway with an integral part of the road system and the two 
cultures do not readily mix.  This has led to persistent and often 
heated discussion for almost as long as the things have been 
around.  Mike Page makes the point that they have never been 
regarded as an equal hazard to occupied track or facing points.   

This is true, but how can it be justified?  It is comparable to that 
other blind spot, giving less importance to red lights on stop blocks 
than those on ordinary signals.  SPADing a stop block is usually 
more serious than SPADing an ordinary signal - the overlap is zero 
and the section always occupied - but on most railways the stop 
block lights are not even S&T maintenance and certainly not proved 
in the aspects of the signals approaching them.   

Returning to the level crossings, the punch line is that normal 
railway safety standards can only be achieved by delaying road 
users 'unacceptably'.  Let the discussion continue ad infinitum. 

 J.R.Batts 
 

Western Section Corrections 
I would just like to make a couple of corrections to the Western 
Section news by Malcolm Peters on page 32 in Issue 137 of the 
IRSE NEWS.  Regarding the visit to the West Somerset Railway; the 
turning triangle at Norton Fitzwarren utilises part of the old 
Barnstaple branch.  The land across from Bishops Lydeard signal 
box is the site of the proposed Somerset Heritage Carriages Trust 
shed and museum. 

M.B. (Mike) Hanscomb (no ‘e’!) 
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Signal Post Telephones 
Many of the changes to the practices of Railway Signalling and Telecommunications 
have been brought about following the recommendations of the Inspectorate 
following accidents and incidents.  This was demonstrated in the Tips article in 
October IRSE NEWS. 

One important milestone on the time line of the Signal Post Telephone was the 
Lewisham accident in 1957.  The telephones on the signals concerned were on an 
omnibus circuit with all down signals connected to the same Circuit between St Johns 
and Parks Bridge Junction signal boxes. 

Before the accident the signalman was confused as to which telephone a driver 
was calling from and there was confusion over the location of a train.  This was one of 
the contributing factors in the developing situation which resulted in a multiple train 
accident in which 90 people lost their lives and 109 people were injured. 

As a result the Southern Region embarked on a programme of conversion to 
provide the direct CB secure system of telephones we see specified today. 

Tip: It is not just any old telephone; it could be a life saver! 
 Mike Tyrrell 

Tailpiece on Mechanical Slotting 
At the risk of dwelling excessively in the 
past, those who remember such things 
may wish to note a rather remarkable 
installation on the down line at Beeston 
Station, between Trent and Nottingham in 
the United Kingdom. 

The stop signals worked by that box 
comprised of first and second home 
signals, and then the down starter signal; 
all had a distant signal beneath, namely 
one inner and two outer distants worked 
from Beeston South Junction.  Naturally 
the set-up included back-slotting at the 
first and second homes – giving the first 
home signal a five-bar slot assembly. 

Because the Station box had a level 
crossing to close, it was quite common for 
the South Junction to have pulled off 
completely before the Station box had 
locked the level crossing gates.  Hence 
when the Station’s down starting signal 
was pulled off, four signal arms went clear 
at the same time!  Were there any other 
mechanical installations more extensive 
than this?  Maybe the Midland Railway 
could have created similar complexities 
elsewhere? 

J.J.Foreman 
p.s. The diagram on page 13 in Issue 

139 of IRSE NEWS should refer to ‘Styal 
Line’ and not ‘Style Line’.  Also, south of 
Stockport, ‘Edgerley’ Junctions should read 
‘Edgeley’.  Apologies for being a pain!  You 
still do a good magazine! 

(whoops!  D.Ed) 

Peter Scott 
I should like to pass on my thanks for 
publishing Peter Scott’s article so quickly.  
Peter is presently the Designated Project 
Engineer in my project team and I feel his 
experiences should be listened to and the 
IRSE NEWS magazine was the perfect 
format to share those experiences.  The 
project team has recently received product 
approval for the Westplex system (another 
potential article) as a replacement to the 
Vital FDM Reed system from the 
Infrastructure System Review Panel.  We 
are now due to commission ten sites in the 
South East and with Peter Scott’s guidance 
we should commission all ten sites 
successfully. 

Jason Thomas-Rhoden 
Scheme Project Manager, Network Rail 

Infrastructure & Investment, London 
 

Caption 
Competition 
Thanks to  
Melvyn Nash for the 
suggestions for our 
‘Aunt Sally’, Ken 
Burrage, stranded 
on a turntable in 
Issue 138: 
 
1.  “This is the last 
time I use Gulliver's 
Travels.” 
 
2.  “Alright Tony, if you give me a proper 
engine I promise I will remember the 
Driver!” 
 
 
 
 
and to MMac Tunley for his thoughts on what 
Messrs Govas, Coenraad and Porter may 
have been thinking in Issue 137: 

 
"Even with my eyes shut I would know 

if anyone attempted to grab one of my 
three bottles of water. 

 Should I trust the bloke on my right 
not to make a grab for one?" 

To CROSS (Word) Puzzlers 
I must apologise to everybody attempting 
Crossword No 8 in Issue 139 – I managed 
to miss out the details for 10 across when 
typing up the clues.  It should have been: 
      10 Exuded by wooden sleepers (3) 

Mind you, it should have been easy to 
guess even without the clue – the first 
and last letters were part of other clues, 
leaving just the middle letter, which must 
have been a vowel! 

Tony Rowbotham 
Deputy Editor 
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 Membership Matters 
Elections, Transfers, Resignations, Deaths and Engineering Council Registrations 

 

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

Companion 
van den Elzen  J Movares 

Fellow 

Lahiri S  Ansaldo STS 
Verma M R McML Train Control Technologies   

 (correction from notice in Issue 139) 

Member 
Aukes P M A Grontmij  
Heijnen A  Movares 
Parkinson H J Arcadis Nederland   
Thean Y Y Opus International (M) BHD 
Vernon E L Corus Infrastructure Services 

Associate Member 
Albu A B TICS  
Bateman R C Deltarail Group 
Gallafant C A Babcock Rail  

Accredited Technician 
Patel K  Network Rail  

Associate  
Abdul Rahim A  Singapore MRT  
Baumgartner S  Poyry Infra   
Coomer S D R LUL 
Du Plessis B M Network Rail 
Howcroft A P Siemens plc Mob Div, Fixed Telecoms 
Lawford N J Tube Lines  
Lock R C H - 
McGrady A  Network Rail 
Munginga V  Network Rail 
Robey T  MVA Consultancy  

Student 
Garratt N R Atkins Rail  

TRANSFERS 
 

Member to Fellow 
Williams P T Atkins Rail  

Associate Member to Member  
Chan I T-Y Ansaldo STS HK  
Fray J SIMS 
Rowett A M Babcock Rail 

Student to Member 
Chapman A Parsons Brinkerhoff  

Associate to Member  
Robinson M J Lloyd's Register Rail  

Associate to Associate Member  
Brownhill J C Network Rail  

Accredited Technician to Associate 
Member  

Thomas N A Mott Macdonald 

Student to Accredited Technician  
Thomas N A Mott Macdonald 
 

 

RESIGNATIONS 
Wyles R S 
Burton C 
Jackson K 
Mirabadi A 
Wohlgemuth L C 
 
 

DEATHS 
It is with great regret that we have to report the 
death of the following member: 

Kennelly  M A 

ENGINEERING COUNCIL UK REGISTRATION 
The following members have been recommended for 
registration with the Engineering Council UK: 

 

CEng (Final) 
Cross G C  
Chung H Y 

Current Membership Total is 4207 

Notice to IRSE Professional Exam 2009 Candidates 
If you are planning to sit exam modules in 2009 and you are not currently an IRSE member, we would recommend that you apply 
for membership no later than 31 January 2009.  This would allow enough time for your application to be processed and meet the 
exam application deadline which is 30 June 2009. 

Please note that applications can only be processed from those who are fully paid up members of the Institution. 
Christine White 

Membership & Professional Development Manager 



 YYoouu’’rree aa rraarree bbrreeeedd
KKnnooww yyoouurr ppoowweerr
EPCglobal’s Rail teams in Bristol and Sheffield are working with the industry’s
largest active employers to fill a variety of specialist and senior vacancies on
projects across the UK.

BBrriissttooll::
00111177 997700 77770000

SShheeffffiieelldd::
00111144 229922 33771111

SSiiggnnaalllliinngg DDeessiiggnn EEnnggiinneeeerrss
UUKK WWiiddee -- CCoonnttrraacctt && PPeerrmmaanneenntt -- ££NNeeggoottiiaabbllee

We are currently looking for a number of licensed signalling design
engineers and have a range of positions to suit all levels of experience
and licenses. Our clients are looking to pay above market rate on both
a contract and permanent basis to attract quality candidates that can
demonstrate experience on either mainline or London Underground
projects.

Blair Hickman / 0117 970 7712 / blair.hickman@epcglobal.com

SSiiggnnaalllliinngg PPrroojjeecctt MMaannaaggeerrss//EEnnggiinneeeerrss
NNaattiioonnwwiiddee bbootthh CCoonnttrraacctt aanndd PPeerrmmaanneenntt

We have a variety of Clients that are looking for both Signalling PMs
and PEs. These positions will be located nationwide and will be
available on a permanent or contract basis. The successful candidate
will need to be of a strong signalling background and have worked
on the Mainline or Underground. Salaries are negotiable dependant
upon experience.

Fiona Macblain / 0117 970 7718 / fiona.macblain@epcglobal.com

SSiiggnnaalllliinngg PPrrooffeessssiioonnaallss
LLoonnddoonn && UUKK WWiiddee -- CCoonnttrraacctt && PPeerrmmaanneenntt -- ££NNeeggoottiiaabbllee

We are currently supporting several large clients in the delivery of
major metro and mainline signalling projects. We would be very
interested to speak with any signalling specialists seeking a new
challenge. Whether your strengths are technical knowledge,
management of signalling projects or the ability to effectively support
a project team we can provide you with challenging roles on a number
of high profile projects.

Ellen Hipkin / 0117 970 7709 / ellen.hipkin@epcglobal.com

Web www.epcglobal.com
e-mail rail@epcglobal.com


