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NEWS view 243
Equality, diversity, inclusion

By April 2018 in the 
UK all companies 
with 250 employees 
or more need 
to publish their 
gender pay gap 
annually, with the 
aim of eliminating 
the gap within 
a generation. 
This is designed 
to encourage 

large employers 
to take informed action to close their 
gender pay gap where one exists; 
this being a measure of the difference 
between the average hourly earnings 
for men and women.

For engineers in the UK this is of interest 
because we still have a lack of female 
engineers in the profession, despite many 
years of trying to improve the situation, 
and we might expect engineering 
firms to have larger gender pay gaps, 

especially where there are fewer women 
earning the higher wages at the top of 
the organisation. 

The UK can look to our other 
engineering colleagues around the world 
to learn from some of their initiatives 
for encouraging more females into the 
profession. Where the UK only has 11% 
of the engineering workforce as female 
(Engineering UK 2017 report), and an 
even fewer 5% of registered engineers 
and technicians as female, the IRSE India 
Section can point out that they have 30% 
of their engineering graduates as female 
(UNESCO Science Report: towards 2030.)

In industry and in railway signalling there 
is a shortage of engineers in general, so 
by attracting and developing more female 
engineers there is the opportunity to 
utilise this untapped skill set. 

We’ve seen the IRSE supporting women 
with Claire Porter as our 2011/12 IRSE 
president, and in this issue of IRSE News 

we congratulate Portia Xaba-Nkuna on 
being appointed the new chair of the 
South African Section, but no doubt 
there’s a lot more we could do. 

I was interested to read in the October 
2017 IRSE News of Clare Jameson’s story 
with Northern Ireland Railways, as well as 
Rang Lea,originally from Korea, writing 
to her 11-year-old self in July/August 
2017. So, this is a call out to our friends 
around the world – send in your stories 
and experience. 

Remember that if you have views you’d 
like to share about this, or any other 
aspect of signalling or telecommunications 
engineering, we’d love to hear from 
you. Our mantra of “inform, discuss, 
develop” depends upon members sharing 
views and ideas.

Claire Beranek, 
Route Asset Manager Signalling 

Network Rail
IRSE News Guest Editor
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Cover story This month’s cover photograph shows 
a Class 700 train arriving at London 
Blackfriars station on the Thameslink 
line in the UK. This part of London has 
seen massive investment in the railway 
infrastructure in order to meet rising 
passenger demand.
The train is fitted with ETCS level 2 and 
automatic train operation systems, both 
necessary in order to get the planned 
24 trains per hour service through the 
heavily constrained infrastructure in 
the core section. 

Despite the complexity of this project 
Network Rail has successfully delivered 
the signalling, control and telecomms 
aspects of this work through collaborative 
working with the supply chain. This is 
seen as one of the leading examples of 
the introduction of digital technology on 
the UK network.

Photo Ian Mitchell.
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CONTROL CENTRE PROCUREMENT

Development of a National Train Control Centre  
– key stages and facets of the procurement
Paul Manning
Ricardo Rail

This paper presents an overview of 
the key stages, considerations and a 
suggested approach, in the development 
of a contract strategy and tender 
specification for a National Train Control 
Centre (NTCC) and fully integrated Traffic 
Management System (TMS).

It draws in part, from experience of a 
current project in Ireland where Ricardo 
Rail are working with Iarnród Éireann 
(IÉ) to develop the project documents, 
as well as other experience of similar 
deployments in the UK and Europe.

The author of the paper is the project 
manager for the Ricardo Rail team, 
delivering the project in Ireland, and has 
worked closely with IÉ in all aspects of 
the works to date.

It is not possible within the editorial 
constraints of this paper to provide an 
in-depth appraisal of the points made, 
indeed one could write a paper on 
several different aspects of the project 
development cycle, however it will serve 
as a useful guide to a model approach 
and the key learning points when planning 
such an undertaking.

Brief description of the current 
IÉ network
Ireland’s approximately 2,400km rail 
network is owned and operated by IÉ, 
with approximately 600 passenger trains 
and 10 freight trains daily. There are 
144 stations on the network and annual 
passenger numbers are around 37.8 
million. There are currently 205 manned 
level crossings: 67 locally worked gated 
crossings and 138 four barrier CCTV 
crossings controlled from either the 
Centralised Traffic Control (CTC) located 
in Dublin or one of the Level Crossing 
Control Centres (LCCC) located at 
Mallow and Athlone.

The current IÉ CTC centre dates back 
to the 1970s and has been gradually 
extended during subsequent signalling 
renewals, including a major extension 

in the 1980s to accommodate the 
Dublin Area Rapid Transport (DART) 
project. Around 75% of the Rail network 
(approximately 1,500km) is currently 
controlled from the CTC. Much of the 
remainder is colour light signalling 
with Solid State Interlocking (SSI) 
controlled from various Emergency 
Control Panels (ECPs).

Due to the constraints of the existing 
premises, and the objective of centralising 
all railway control into an integrated 
facility, it has been determined that 
a new NTCC is required. The project 
objective is to develop a contract strategy 
and tender specification to deliver and 
maintain a modern integrated NTCC and 
TMS which will meet the needs of the 
Infrastructure Manager (IM) and Railway 
Undertakings (RUs) in the foreseeable 
future, accounting for the existing network 
service levels and envisaged service level 
increases associated with planned and 
proposed infrastructure developments 
and enhancements. The purpose of the 
TMS is to run services to all destinations, 
to the live timetable, whilst identifying and 
minimising potential service disruption 
with the highest degree of autonomy and 
minimal signaller intervention.

Business requirements 
Technology and system functionality 
are factors most often at the forefront 
of people’s minds when considering the 
implementation of a new TMS. However, 
consideration of the opportunity for 
change in the business process that 
the new systems will offer is equally, if 
not more, important. The success of 
the project will be measured against 
the business change process objectives 
(benefits from the TMS and the extent 
of changes in working practices/
efficiencies, etc.) 

Much of the success will depend 
on management of this change and 
to maximise the chances of success 
stakeholder consultation, and 

management and user (operator) 
involvement, needs to be at the forefront 
of the requirements definition phase. 
Likely influencers within the business who 
will embrace the change (‘early adopters’ 
or a ‘super user’) need to be identified. 
These people will be part of the team 
that rolls the plan out across the user 
community. The migration to a full TMS 
will transform the way a railway network 
is operated and change the roles and 
responsibilities of the signalling control 
system operators. 

Change initiative runs far beyond a 
technology project and needs operator 
involvement at the outset, so that they 
make the journey with the supplier.

Market research of current TMS 
applications
Figure 1 represents a summary of 
market research findings with regard to 
implementations that have progressed 
to operational service in some other 
countries. In addition to the systems that 
are now established in use, a number 
of railway administrations have done 
significant work towards achieving future 
integrated control centres. Significant 
reference projects of this type are:
1. The Network Rail Traffic Management 

programme, aiming to harmonise 
the traffic management functions 
and systems across the Great 
Britain mainline railway system, 
including signal box modernisation 
and consolidation.

2. The Denmark Fjernbane infrastructure 
signalling programme, aiming to 
replace the TMS and all interfacing 
sub-systems for the entire 
country by use of a two-supplier 
strategy, East and West.

3. The RSSB UK Future Traffic 
Regulation and Optimisation (FuTRO) 
research project which aims to 
identify technologies to support a 
vision of the rail industry in 2040. 
Recent research associated with 
the European Commission funded 
‘ON-TIME’ (Optimal Networks for 
Train Integration Management across 
Europe) project has brought together 
academia, industry and railway 
authorities to suggest an innovative 
framework for the closed-loop control 
of railway traffic during perturbations.
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Paul’s article about a suggested strategy for procuring 
traffic control systems was originally presented at the 
IRSE’s flagship ASPECT conference in Singapore last year. 
IRSE News plans to bring you more papers from ASPECT 
through the year.



IRSE NEWS |  ISSUE 243  |  APRIl 2018 3

 

A
us

tr
al

ia
 

Fi
nl

an
d 

G
er

m
an

y 

Ja
pa

n 

N
ew

 
Ze

al
an

d 

N
or

th
 

A
m

er
ic

a 

Si
ng

ap
or

e 

Sw
itz

er
la

nd
 

U
K

 (M
et

ro
) 

U
K

  
(M

ai
n 

Li
ne

) 

ARS           

ATR           

Predictive control x x x x x x x  x x 

Recording of activity  x      x   

Information logging           

Information management x x x x x x x x x x 

Integrated power control  Display 
only    x   

Display 
only 

(metro) 
x 

Backup control facilities BCC 
(partial) 

Local 
Control x BCC x BCC BCC x 

BCC / 
local 

control 
x 

 
 
Figure 1 – Market analysis for service capabilities. BCC refers to Backup Control Centre.
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Figure 2 – Methodology and development of project deliverables.

General approach
The approach to the development of the 
tender documentation is summarised in 
figure 2, and is based on two principal 
technical and operational work streams, 
running concurrently. The output from 
stage 1 includes determination of the 
NTCC Operational scope and the user 
requirements, which will cover the full 
scope of the NTCC project including 
main control centre and back-up control. 
Stage 2 covers the development of 
detailed user requirements and technical 
specification. Railway control system 
procurements are not routine in nature, 
even where ‘off the shelf’ proprietary 
products are used, because integration 
(of the product) is unique to the delivery 
environment and some bespoke 
application of a supplier’s product 
may be necessary.

Contract strategies
The procurement and the contract 
strategies must be linked to ensure the 
most appropriate procurement that 
leads to most effective delivery. The 
strategy has considered risk management 
and procurement types, together with 
incentives and long term relationships with 
the TMS supplier.

The system requirements (input- and 
output-specified) cannot be fully finalised 
until the supplier’s system is known, 
and until work to finalise attainable 
requirements (e.g. due to the contractor’s 
integration approach and migration 
strategy) has taken place during the early 
design phase. For tender purposes, a 
technical specification based on output 
performance is therefore used.

Design and build is deemed the only 
viable procurement route due to the 
nature of the systems to be supplied, with 
a single stage target cost contract with a 
gain/pain sharing approach considered 
more appropriate than fixed price for the 

TM systems delivery because the extent of 
work to be done may not be fully defined; 
and/or the scope involves the delivery of 
novel or unique elements; and/or there 
may be risks that cannot be mitigated in 
the pre-contract design stages.
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An appraisal of industry standard 

forms of contract focusing on the model 
forms that are known to have been used 
globally on railway control system projects 
concluded that the NEC3 Option C Target 
Contract with gain/pain sharing is most 
suitable for use in a single stage design 
and build tendering process. NEC is the 
New Engineering Contract, a contract 
model created by the Institution of Civil 
Engineers. It creates a collaborative 
contract and has been adopted by 
Crossrail and London Underground. 
For the NTCC building a standard 
fixed price Design and Build contract 
can be used, as this is more suited to 
construction projects.

NTCC Building design
A key consideration for this is the location 
relative to the railway network – it 
needs to be centrally located and easily 
accessible to the railway. In Ireland, the 
NTCC building will be a purpose-built 
facility, located in Dublin. It has been 
designed to accommodate all RU, IM and 
National Transport Authority requirements, 
including provision of passive space to 
accommodate future schemes. A concept 
design for the building was developed 
as part of the works. This included the 
design of the operational control room 
and equipment room to accommodate 
existing and new systems with the capacity 
to provide a truly integrated transport 
control facility.

Operational requirements and 
main considerations
Concept of Operations (CONOPS)
A CONOPS can be developed through a 
series of structured workshops with both 
internal and external (i.e. RU) stakeholders, 
and defines the vision for the future Traffic 
Management (TM) for railway operations 
including, the future operational roles, the 
envisaged processes used within traffic 
management and the functionality of the 
supporting traffic management system.

It is both an analysis and a formal 
document that describes how an asset, 
system, or capability will be employed and 
supported. It is developed to bridge the 
gap between the business need statement 
and the requirements specification. The 
following sections summarise the main 
operational considerations.

Roles
The introduction of new control 
technology provides an opportunity to 
define what the future operational roles 
should be. These could be, for example to 
combine the following roles; signaller and 
electrical control operator, signaller and 
information co-ordinator roles (generally, 
dealing with non-safety/passenger 

information), information co-ordinator and 
regulator or signaller and regulator roles.

The combining of the signaller and 
regulator roles is perhaps the most likely 
option. Any decision to combine roles will 
necessitate a full staff/union consultation 
and change in operational procedures; 
this is a key component of operational 
readiness and it would be subject 
to a Common Safety Method (CSM) 
significance assessment and, most likely, 
an Assessing Body (AsBo) assessment 
if deemed ‘significant’.

Control Room Design and Layout
The development of the design should 
be based upon best practice principles 
identified in ISO 11064, including user-
involvement, an iterative design and 
development process, and an operational 
risk-assessment.

There is a view that a modern, fully 
integrated control facility works most 
efficiently when staff are co-located in 
the same area. Banedanmark Suburban 
Railway Control Centre (‘S-bane’) in 
Copenhagen is an example of a fully 
integrated unit. The operation shows 
(using UK terminology) signallers, 
regulators, Train Operator Company 
(TOC), signalling and telecom staff 
and other back-office functions on the 
same floor (albeit on slightly different 
levels). The general working culture in 
Scandinavia, places more emphasis on 
collaboration, trust, and openness. In 
the UK, Network Rail is also considering 
‘integration’ of the route control, 
supervision, management, and planning 
functions, in one technological package.

Signaller boundaries 
and workload study
The boundaries of each signaller area 
should be agreed based on interlocking 
boundaries and geographic control 
areas. An initial Signalling Equivalent 
Unit (SEU) count can then be established 
per signaller. This leads to a provisional 
number of signaller desks being identified. 
Following this a workload study can be 
carried out for each signaller location. 
Workload is the interaction between 
the requirements of the task, the 
circumstances under which it is performed 
and the skills, perceptions and behaviours 
of the operators. Specifically, in relation 
to signallers it includes the number and 
combinations of tasks that a signaller 
has to complete and the urgency and 
accuracy with which activities have to 
be performed in order to ensure both 
safety and organisational performance 
targets are met.

The future predicted workload can 
be modelled using the following tools. 
Operational Demand Evaluation Checklist 

(ODEC), this provides an indication of the 
operational demand upon the signaller 
given the complexity of the signalling 
area. The Time Pressure Assurance 
Method (TPAM) predicts how much of the 
signaller’s time is occupied over a given 
period based on the number and type 
of activities that they have to perform, 
and the Workload Principles Tool (WPT) 
considers the scenarios investigated, 
included normal, perturbed and degraded 
(e.g. system failure). 

When used in conjunction, the output 
from these tools combines to develop a 
profile of a signaller’s workload for each 
proposed boundary of control during 
normal day-to-day operation with routine 
levels of perturbation.

The objective is that operators should 
be able to perform their tasks in a 
sustained manner without excessive 
workload, exceptional time pressure or 
significantly reduced levels of alertness, 
whilst minimising the need for novel 
actions or procedures. The design of the 
workstation Human Machine Interface 
(HMI), for example, should incorporate 
the control and monitoring functions of 
the TMS/external systems to provide an 
integrated user HMI.

NTCC training and competency
To ensure safe and efficient operation 
of the re-controlled network during 
any transition phase and in the 
final operational arrangements, a 
comprehensive training programme will 
be needed. This should cover, novel 
control system and associated technology, 
new operational rules and instructions 
together with new or altered operational 
processes, e.g. operational planning, 
track access, delay attribution, information 
management, and any specific/unique 
elements of the transition/migration phase 
(e.g. temporary reduced functionality, 
temporary special instructions).

Operational planning documentation
A complete review of the operational 
planning documentation is required for 
accuracy, currency, and completeness, 
particularly the permanent timetable and 
the rules of the plan. The completeness 
and accuracy of ‘base plan’ or permanent 
timetable data is essential for Automatic 
Route Setting (ARS), to enable it to 
correctly identify and efficiently regulate 
trains. Likewise, the accuracy and quality 
of data (values and parameters) specified 
in the Rules of the Plan will be key to 
the efficacy of the ARS and timetable 
management function. This workstream 
should be started as soon as practicable 
post contract award.
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Technical specification and key 
considerations
The technical requirements were 
established through a combination of 
structured workshops with all stakeholders, 
documentation reviews and first principles 
considerations from operations, asset 
management and engineering lifecycle 
perspectives. The majority of the 
principal requirements place process 
requirements upon both the employer 
and the contractor and are included 
to give as complete a requirements 
statement as possible.

Requirements need to be drafted so as 
to be necessary, attainable, measurable 
and testable, complete, consistent, 
unambiguous, accurate and traceable. The 
system requirements cover the functional, 
non-functional and performance 
requirements and design constraints for 
the system to be delivered.

The traffic management core 
systems deliver the main systems 
functionality – these are referred 
to as service capabilities, and are 
summarised in Figure 3.

The remainder of this section outlines the 
considerations and suggested approach to 
key aspects of this system development.

Design information
The suppliers of the TMS will require 
validated design information regarding 
the interlocking systems (data, 
communications, operational principles, 
scheme plans, control tables, existing 
operational concepts, etc.) to enable the 
safe re-control of the infrastructure. As 
much validated information as possible 
should be provided with the tender 
documents to minimise the assumptions 
(and costs) made by tenderers and  
de-risk the project.

Data provision
The following base data items need to 
be provided, ideally within the tender 
documents, or as soon as practicable post 
contract award.

A traffic management operational 
concept (and early in the procurement 
process). An integrated project to ensure 
alignment between this project and any 
interfacing/adjacent/parallel projects 
which may cause an impact on the rollout 
of traffic management (and vice versa). 
Possessions/access plan to outline the 
requirements for possessions/access to 
the infrastructure. Human factors support 
to manage the design and approval 
process with the system users. An 
interface control document for the legacy 
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Figure 3 – Service capabilities.

equipment (to include all inputs/outputs 
for the legacy systems). Communication 
network changes as required and finally 
purchaser resources with appropriate 
skill sets necessary to enable the design, 
development and implementation 
of the project. 

Interfaces
The migration from the old CTC to the 
new NTCC will require the new TMS 
system to re-control many existing 
legacy systems, each of which will usually 
involve operation across an existing 
technical interface.

In some cases, an existing interface 
may have to be upgraded or completely 
replaced, and in other cases completely 
new interfaces may be required. The 
interfaces need to be well defined 
and understood, especially the legal 
complexity around ownership of 
communications protocols. Also, 
interlocking data needs to be updated to 
allow for ARS type functionality (e.g. ARS 
sub-areas and latches and Train Operated 
Route Release); this can be costly and 
time consuming and should be considered 
when scoping the project. The document 
should be explicit as to who is responsible 
for providing these data changes to 
ensure consistent tenders. 
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Where the interface is proprietary 

and the specification is unavailable, 
a statement of how the purchaser 
proposes to address this, e.g. replace 
the system, provide a ‘translation 
interface’, etc. should be specified for 
each legacy system.

Information about the physical 
implementation of the interface, e.g. type 
of connection and the non-functional 
requirements of the interface, e.g. timing 
constraints will also be required, along 
with availability of an emulator/test 
harness for the interface and/or actual 
equipment together with interface details 
for train information systems. The UK 
application of TMS uses a system called 
LINX, to form an interface between the 
TMS and all the other UK Rail information 
systems that require access to real 
time running data.

Additional applications already available 
today which may be of interest and 
require interfacing to a TMS solution 
including social media, cloud-hosted data 
collection and analysis tools providing 
KPIs to predict and prevent failures, etc.

Systems integration
The integration of a TMS to deliver a fully 
functional Operational Control Centre 
relies on the appointment of a nominated 
Prime Systems Integrator (PSI) with 
technical and commercial responsibility 
for end to end system delivery, operating 
across a number of legacy system 
interfaces and a nominated design 
authority accountable for all technical 
and commercial decisions related to 
the design. Furthermore a documented 
state of the systems is required on tender 
award to establish a contract baseline, 
notionally this is the infrastructure owners 
responsibility. It is considered that where 
practicable, the purchaser acts as PSI, 
as they have contract and commercial 
agreements in place with all legacy system 
suppliers and expertise in what the system 
should provide, the end system use and 
how it should perform. The TMS supplier 
will be the Design Authority.

In the event that the supplier is prepared 
to undertake the role of PSI, then there 
is likely to be a significant risk premium 
price added to the tender and also heavily 
caveated bids, plus there will still be a 
heavy reliance on purchaser support 
where required, adding further risk to the 
project. There is also the risk that some 
bidders may choose not to bid if they 
are mandated as PSI. If the purchaser 
agrees to undertake the role of PSI, then 
appropriate technical and operational 
resources will need to be mobilised as 
soon as possible.

Back-up facility
Whether to adopt a back-up facility is 
based on a number of considerations, 
primarily the social and political risk to 
business continuity of primary control 
facility failure. Typical failure scenarios for 
a centralised NTCC are loss of availability 
of primary control system (including 
its specific power supply within NTCC 
building), evacuation of NTCC facility 
(short or medium term), complete loss 
of NTCC for long term (1 to 12 months), 
e.g. due to fire or explosion, and planned 
shutdown of primary control system 
for maintenance.

Although the research and market 
opinion indicate that in general, a fully 
duplicated back-up control facility is rarely 
provided, there are still many options 
for their provision. There is a need to 
clearly define the scenarios in which 
the proposed back-up control facility is 
expected to operate, to ensure it is fit for 
purpose without being overengineered, 
and to avoid suppliers interpreting the 
requirement in significantly different ways.

For each possible back-up strategy, 
a number of factors (e.g. system costs, 
building costs and staffing, and typical 
failure scenarios) need to be considered. 
A risk assessment of each of the possible 
back-up strategies should be undertaken.
This is the performance of the core TM 
system and some of its interfaces, not 
the overall ‘end to end’ performance of 
the control system. This can be used to 
judge the tolerability of the risk for the 
‘no backup’ strategy. The tolerability of 
risk and effectiveness (in terms of risk 
reduction) for the other strategies can 
be judged against this. In this analysis it 
can be assumed that a high availability 
(>99.9995%) and low Mean Time To 
Repair (MTTR) (60 minutes) are specified 
for the TMS, including its specific power 
supply within the NTCC building. The 
availability and maintainability figures 
are based on the typical requirements 
placed on European TM systems and 
accepted by suppliers.

From our analysis the ‘no back-up’ 
strategy could be estimated to result in 
the following within the lifetime of the 
system. One or two outages of perhaps 
one or two hours, requiring degraded 
working and resulting in significant 
delays across the network, or probably 
no extended outage – an extended 
outage would be exceptional within the 
lifetime of the system.

Other considerations are: TMS 
functionality in both the primary and back-
up facilities should be the same, since 
reducing the functionality in the back-
up facility would not reduce the overall 

cost, as a high proportion of costs are 
associated with the design development. 

The running costs of the back-up facility 
should also be taken in to account and 
there may also be a merit in considering 
‘cloud-based solutions’ for system 
control. One option could be to provide 
extra workstations primarily as a training 
simulator in a separate location, which 
could be used for network control in the 
event of an evacuation of the NCC. It 
should be noted that this would not be 
an effective back-up if the primary control 
system failed, but it would mitigate 
the main threat of evacuation of the 
building. The back-up should be fully 
operational within 30 minutes of the loss 
of the main control.

Migration plan
In any undertaking of this nature, there is 
a significant amount of work to be done 
in regard to operational readiness in its 
widest sense. Operators are likely to 
face difficulty in running an operational 
readiness programme at the same time 
as doing their day job. It is suggested 
that a separate mini-project work stream 
is set up to address the operational 
readiness issues as early as possible in 
the project. Our experience of other TMS 
implementations shows us that a major 
issue is not technical change but culture 
change; this is partly to do with signallers 
not engaging in the new role of ‘managing 
traffic’ as opposed to ‘signalling trains’. 
That culture change is something that has 
to be engendered largely from within an 
organisation. For example, in Denmark the 
train operator includes the ‘philosophy’ 
behind the rules/systems changes in the 
signaller training modules.

Some assessment of the operational 
risks entailed in the changes within the 
scope of the NTCC migration should also 
be undertaken. For example, an impact 
assessment report, or equivalent, should 
be performed from an explicit railway 
operations perspective on the effect of 
the changes to be made in co-operation 
with human factors specialists. This 
should determine that the equipment 
and functions to be introduced can be 
used safely, efficiently, and in compliance 
with the concept of operation and 
ergonomic principles.

Operational training should be 
provided as early as possible and at 
different stages. A review of existing 
safety critical documentation is required, 
including affected sections of the 
Safety Management System, to ensure 
alignment of management safety 
responsibilities with the new situation 
in the NTCC and potential relationship 
changes with the railway undertakings. 
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The operating manual(s) are part of the 
new system supplier(s) technical delivery 
and a user resource should be identified 
with responsibility for harmonisation 
between the content of the manuals 
and the content of operational rules 
or instructions.

Many possibilities for the phased transfer 
of control to the new NTCC may be 
envisaged, each influenced by various 
operational and technical factors. The 
following are the main factors and key 
considerations to de-risk the transfer of 
operational control.

 A staged approach is recommended, 
starting with low risk lines/areas or 
a pilot line (early deployment). This 
could start with reduced functionality, 
having a low risk and a viable fall-back 
strategy. This can be followed by a 
rollout phase. This approach allows for 
system functionality to be demonstrated 
against a development focussed contract 
with the rollout delivered under a more 
delivery focussed contract. It should be 
noted that if the project is implemented 
incrementally, it is likely that during the 
migration phases two sets of rule books 
and instructions, etc., will be in operation 
in different control areas at any one time. 
Thus, steps need to be taken to ensure 
harmonisation and alignment of the 
separate operational rule sets.

Shadow running alongside the 
existing system may be beneficial to 
facilitate user acceptance testing in the 
operational environment, after which final 
commissioning of the system would take 
place. Each stage should be reversible 
up to the point of commissioning, 
but once commissioned it may no 
longer be reversible.

There is a benefit in commissioning the 
training simulator well in advance of the 
first workstation commissioning. This 
could be used for testing and validation 
purposes, particularly for the TMS ‘in 
service’ period post commissioning, when 
the purchaser may have to use it to test 
minor changes to layouts, etc. It would 
also allow them to perform database 
updates/alterations to the TM system.

Experience to date has demonstrated 
that maximising off-site testing minimises 
disruptions to the operational railway 
whilst optimising the use of critical testing 
resources across the programme. It is 
also important that pre-testing against 
approved (and correlated) interlocking 
data/functions is undertaken before the 
system is commissioned into service.

It is not considered practical to attempt 
to sub-divide an interlocking control area 
into smaller sub-areas. Therefore, any 
migration of control to a new workstation 

must include complete interlocking areas 
within operational control boundaries. 
The availability of resources with 
appropriate skill sets necessary for the 
enablement of the design, development 
and implementation of the project, in 
particular for testing at the required 
stages, needs to be ensured.

Safety approval
The Independent Safety Assessor 
(ISA) should be appointed as early as 
practicable in the project. It is logical 
for the supplier of the TMS to appoint 
its own ISA to assess its scope of work, 
but there are potential benefits if the 
same independent assessor reviews the 
whole project scope to provide efficiency 
and consistency.

The underpinning legislation in 
the European Union is the Common 
Safety Method on Risk Evaluation and 
Assessment (CSM RA). There are aslo 
potential benefits in appointing a single 
body as ISA/AsBo early in engagement, to 
facilitate issue of a timely safety plan.

An overarching NTCC application 
specific safety case is required to combine 
the TMS and legacy system safety cases, 
and provide a holistic safety argument 
for the authorisation to place into 
service application.

Safety integrity level
The development of the system should 
comply with EN50126, EN50128 and 
EN50129. Risk analysis should be done 
to determine Tolerable Hazard Rates 
and allocate an appropriate SIL to each 
TMS function. The cost of functionality 
with a SIL is usually high, both in terms 
of initial purchase and the cost of 
change. Therefore, segregation of SIL 
and non-SIL functions within a TMS is 
critically important.

A TMS supplier with a system that 
has modern IT architecture will be able 
to demonstrate the segregation of SIL 
and non-SIL functions and the ability to 
modify or change SIL functions by module 
whilst not impacting the remainder of the 
existing TMS SIL approval.

Cyber security
In order to ensure a system is fully secured 
(including organisational considerations) 
the National Institute of Standards 
and Technology (NIST) cyber security 
framework has five high level principles: 
identify, protect, detect, respond and 
recover. There is a tendency to focus on 
the protect principle, but all principles 
should be addressed as part of a 
cyber strategy.

A TMS will need to integrate with a 
variety of other systems to provide an 

overall solution. This will inherently expose 
the overall TMS solution to a variety 
of security threats and risks. Security 
and safety management have many 
similarities, being risk driven processes 
that require the identification, treatment 
and acceptance of any residual risk.

All systems must manage and 
mitigate their security risks. Most traffic 
management systems will utilise an open 
communication network. The impact 
of this needs to be understood and 
the mitigations correctly allocated to 
the system suppliers and infrastructure 
manager to avoid hidden costs.

Standards for applying security within 
industrial control systems are addressed 
in the series of standards specified in 
IEC 62443. The reference architecture 
specified in IEC 62443 requires security 
in a distributed system to be considered 
through the concepts of security zones 
and security controlled communication 
conduits. Therefore, achieving cyber 
security protection and breach detection 
within a TMS solution requires a 
security architecture to be established. 
Appropriate security controls and 
counter-measures are then deployed at 
appropriate levels within the architecture 
to achieve both defence in depth 
and in breadth.

The key issues around achieving cyber 
security for a TMS utilising an open 
communications network include, security 
governance and architecture, information 
asset management, access control, 
accounting and auditing, controls against 
malicious software, network controls, 
interfaces and connections to external 
systems, backup and restore, archiving 
and legal retention.

Security activities should be integrated 
within the product development and 
project delivery lifecycles with the 
objective of being IEC 62443 compliant.

Acceptance criteria
The tender requirements should include a 
schedule of deliverables for each stage of 
the project. Acceptance of each stage is 
then measured against these deliverables 
under the contract. Eight stage gates are 
suggested covering project mobilisation, 
preliminary design, detailed design, final 
design, procurement and manufacturing, 
installation, testing and commissioning 
and system acceptance.

Maintenance
For maintenance a contractual 
arrangement that binds the supplier 
to a long term relationship is required. 
Therefore, a Maintenance Support 
Services (MSS) contract is proposed that 
will follow the supply contract for the 
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CONTROL CENTRE PROCUREMENT
system. It is further proposed that because 
of key obligations on the supplier that 
arise in the supply contract for the system 
and which should carry through to the 
MSS contract, the two contracts are linked 
and together form the entire agreement 
with the preferred supplier of the system.

A bespoke form of contract for support 
services can be provided by the NTCC 
systems supplier. It does not provide 
physical mainenance, only support, 
technical services and spare parts. The 
contract’s core service is a fixed price lump 
sum (the ‘fixed charge’) over its full term. 
Non-core services, provided as/when 
required, are outside the fixed charge and 
are at additional cost.

Early market engagement
This is part of a formal procurement 
process and it is undertaken in advance of 
a planned procurement competition. This 
process provides prospective tenderers 
with background information on the 
current rail network and scope of the 
project. The key benefits of this approach 
are to take ideas from the engagement 
that influence system requirements and 
commercial approach. Suppliers will have 
a comprehensive understanding of what 
is being procured. This understanding is 
carried through to the tendering stage 
and can enable quick mobilisation on 
contract award.

EME COMMERCIAL
DISCUSSIONS

Contracting and pricing model 
– supply and maintenance 

scope, risk allocation, 
system integrator role.

Key risks and challenges 
for the ITT and delivery 
were identified for both 
purchaser and suppliers

Market expectation for 
the procurement was set

Supplier maturity on 
target pricing and 

contracts established

Buy-in from suppliers 
obtained for the 

maintenance contract 
and long term 

relationship approach

Informed suppliers 
de-risk the procurement 

and the early design 
phase

ENHANCED MARKET 
AWARENESS 

ACHIEVED

This was the prime objective for the EME exercise and 
yields de-risking value and benefits moving forward to 
ITT as well as subsequent design development and 
delivery phases of the project. Early readiness to bid 
will have been the market’s prime objective and will 

have been achieved.Figure 4 – Value added by early market engagement.

Suppliers’ confidence in the employer 
and its delivery organisation is enhanced: 
an important consideration for suppliers 
when deciding on whether to bid or 
not. (Suppliers in this market have been 
known to decline to bid when they 
fail to understand what is required by 
an employer or consider a scheme’s 
requirements as not having had a 
sufficient degree of definition by them). 
Figure 4 illustrates the typical outputs 
from the Early Market Engagement 
(EME) exercise.

Conclusions and 
recommendations
This paper has outlined the key areas, 
considerations and learning points in 
developing a procurement strategy and 
technical specification for an NTCC using 
integrated TMS. The following summarises 
the main areas that should be considered 
during the project development phase.

 Business requirements: The business 
change required, and any additional 
opportunities for change that might aid 
efficiency in the running of the railway, 
need to be planned at the outset to 
get most benefit from the investment. 
Much of the success of the project 
will be dependent upon the way this 
change is managed and upon early 
involvement of the operators in the 
design and development of the solution 
in conjunction with a fully integrated 

business change programme running 
concurrently with the TMS design and 
implementation.

 Contract: Design and build is deemed 
the only viable procurement route. An 
appraisal of industry standard forms of 
contract concluded that the NEC3 Option 
C target contract (with gain/pain sharing), 
which is also a collaborative contract 
(as adopted by Crossrail and London 
Underground), is the most suitable for 
use in a single stage design and build 
tendering process.

Operations: There is a view that a 
modern fully integrated control facility 
works most efficiently when staff are co-
located in the same area. It is suggested 
that a mini project is set up as a separate 
work stream to address the operational 
readiness issues as early as possible in the 
project. Culture change is a major issue 
and has to be engendered largely from 
within an organisation.

Back-up facility: The decision to adopt 
a back-up facility is based on a number 
of considerations, primarily the risk to the 
business continuity (social and political), of 
a failure of the primary Control facility.

If chosen a back-up facility will typically 
offer partial functionality, enabling 
all Mission Critical Activities; be 
geographically diverse from the primary 
control facility, but not utilise dispersed 
control; and enable full control of all areas 



IRSE NEWS |  ISSUE 243  |  APRIl 2018 9

of the network, with capacity sufficient to 
operate normal service. There may also 
be a merit in considering ‘cloud based 
solutions’ for system control.

Migration: A staged approach to 
migration is recommended, starting with 
low risk lines/areas or a pilot line. This 
can be followed by a rollout phase. This 
approach allows for system functionality to 
be demonstrated against a development 
focussed contract with the rollout 
delivered under a more delivery focussed 
contract. Shadow running alongside the 
existing system may be of benefit to 
allow user acceptance testing to take 
place in the operational environment, 
after which final commissioning of the 
system would take place. Each stage 
should be reversible up to the point of 
commissioning, but once commissioned it 
may no longer be reversible.

Interfaces: The interfaces need to 
be well defined and understood, 
especially the legal complexity around 
ownership of communications protocols. 
The recommendation is that the 
purchaser is responsible as the prime 
systems integrator.

Safety and security: The Independent 
Safety Assessor (ISA) should be appointed 
as early as practicable in the project. 

It is logical for the supplier of the TMS 
to appoint its own ISA for its scope of 
work, but there are potential benefits 
if the same ISA assesses the whole 
project scope to provide efficiency and 
consistency. A TMS supplier with a system 

that has modern IT architecture will be 
able to demonstrate the segregation of 
SIL and non-SIL functions and the ability 
to modify or change SIL functions by 
module whilst not impacting the rest of 
the existing TMS SIL approval. Achieving 
cyber security protection and breach 
detection within a TMS solution requires 
a security architecture to be established. 
Appropriate security controls and 
counter-measures should be deployed at 
appropriate levels within the architecture 
to achieve both defence in depth and 
defence in breadth.

Risk Management: For the TMS system 
invitation to tender, and subsequent 
management of the contract, the client 
must determine the risks it is best placed 
and prepared to take on. This will enable 
the contractor to estimate the risk 
contingency budget and will also serve 
as a starting point for collaborative risk 
management. The description of each risk 
needs to be unambiguous.

Maintenance: A bespoke form of 
contract for support services can be 
provided by the NTCC systems supplier. 

It does not provide physical maintenance, 
only support and technical services and 
spare parts. The contract’s core service is 
a fixed price lump sum (the ‘fixed charge’) 
over its full term. Non-core services, 
provided as/when required, are outside of 
the fixed charge and are additional cost. 
Also because of key obligations on the 
supplier that arise in the supply contract 
for the system and which should carry 
through to the MSS contract, the two 
contracts are linked and together form 
the entire agreement with the preferred 
supplier of the system.
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INDUSTRY NEWS
5G trials in Japan

JAPAN: Samsung and KDDI Corporation 
have successfully tested 5G onboard a 
high-speed train in Japan. Tests were 
carried out onboard a train travelling 
at 100km/h on a 1.5km stretch of track 
between October 17-19 2017 in the city 
of Saitama. During the demonstration a 
successful downlink and uplink handover 
as well as a peak speed of 1.7Gbps 
where achieved. 

KDDI said that the tests mark 
an important milestone in the 
commercialisation of the next generation 
mobile networks and could provide 
vastly improved onboard Wi-Fi, superior 
passenger infotainment and increased 
security and analytics. KDDI aims to 
launch 5G by 2020.

ERTMS l2 approval in Sweden Trans-Australian cab signalling

SWEDEN: Transport administration 
(Trafikverket) and transport agency 
(Transportstyrelsen) have approved 
Bombardier’s ERTMS Level 2 signalling 
solution for use in the country. It follows 
the successful operation on both the Ådal 
and Bothnia pilot lines, which entered 
operation in 2012 and now run with 
99.9% availability.

Bombardier Transportation Sweden’s 
managing director, Thore Sekkenes, said: 
“With this final regulatory approval, our 
ERTMS solution is ready to play its part in 
the roll-out of Level 2 rail control across 
Sweden, improving speeds, reliability and 
capacity while increasing integration with 
the rest of Europe.”

AUSTRALIA: The Australian Government 
has committed $50 million to begin 
testing a new in-cab signalling system, 
Advanced Train Management System 
(ATMS) on the Trans-Australian Railway. 
GNSS (Global Navigation Satellite System) 
and GPS (Global Positioning System) are 
used to provide precise location data of 
trains on the network, removing the need 
for lineside equipment.

The system will be trialled on a 1,280km 
section of railway between Tarcoola, South 
Australia, and West Kalgoorlie, Western 
Australia. The project is being overseen 
by the Australian Rail Track Corporation 
working with Lockheed Martin. 
Commissioning is planned between Port 
Augusta and Whyalla by the end of 2018.

http://irse.info/papers
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DIGITAL RAILWAY

Digital Railway discussion
David Fenner

In the last issue of IRSE News Ian Mitchell 
summarised the IRSE report “Making 
a Success of the Digital Railway”. This 
report was formally launched at a 
meeting on 17 January 2018 held at EEF 
Broadway House, London.

The launch was in the form of a panel 
presentation followed by a question and 
answer session involving over 100 guests 
who had been invited or applied to join 
the event and represented a wide range of 
railway and supply industry perspectives. 

Francis How (IRSE) was in the chair and 
on the panel were Mark Carne (chief 
executive, Network Rail); David Waboso 
(managing director, Digital Railway); 
Gary Cooper (director, Rail Delivery 
Group) and Anna Ince (chief executive 
officer Resonate Group Ltd)

Francis How opened the meeting by 
summarising how the report came to be 
produced, the support that had been 
received, and the key findings. The 
genesis of the report was towards the end 
of 2016 when the Institution of Mechanical 
Engineers and the Institution of Railway 
Signal Engineers were requested to 
support and communicate the importance 
of the Digital Rail programme. In 
response, the IRSE ran a series of 
workshops, with the support of WSP, and 
the final output is the IRSE White Paper 
“Making a Success of the Digital Railway”.

Francis thanked WSP for its support in 
facilitating the workshops and he also paid 
tribute to the late Paul Bates, who worked 
for WSP and helped to lead the round 
table discussions.

The aim of the report is to tell the story 
of Digital Railway development in Britain 
in a fair and honest way and where 
possible to make suggestions on how to 
move forward. Summarising the findings 
of the report Francis highlighted the 
“Non-technological treacle” in which the 
current railway industry in the UK works 
with major challenges to the alignment of 
objectives and working with a common 
purpose. He also emphasised the slow 
progress over the last 16 years with 
just one rural route now equipped with 
ETCS and that has been in service for 
7 years. Contrast that with the progress 
made in competing transport modes 
with the rise of autonomous vehicles and 
widespread expectations of lorry convoys. 
It is quite possible that rail could lose 
market share and become an increasing 
anachronism in decades to come. Are 
we standing on a burning platform, or 
are we acting like frogs in water of slowly 
increasing temperature?

Having highlighted the challenges 
Francis completed his summary by 
emphasising some positives. The 
recent contract awarded by Network 
Rail to fit 750 freight locomotives with 
ETCS, the opportunities presented by 
Driver Advisory Systems (DAS), whether 
standalone (S-DAS) or linked to the 
control centre (C-DAS), and of course 
traffic management systems including 
dynamic rescheduling, improving 
capacity and improving the quality of 
advice to customers.

The challenge is how to deliver the 
Digital Railway in bite-sized pieces 
with justifiable business cases, and yet 
without losing sight of the overall long 
term objectives.

Mark Carne then gave his overview 
of the paper. In it he said the paper 
was one of the best he had seen on 
the Digital Railway in recent years and 
that he welcomed its coherent and 
honest approach. Mark reminded the 
meeting that Digital Railways time has 
come. Britain’s railways have been an 
extraordinary success, but are now 
extremely congested; 45% of Europe’s 
most congested railways are in Britain. He 
said “Many commuters will tell you the 
trains are full and their satisfaction with our 
service is declining.”

Mark continued by saying that in the 
past we have built more infrastructure 
and one could say we still are. Over the 
next 18 months this country is going 
to witness the biggest change in the 
railway in generations as programmes 
like Thameslink, Crossrail, Great 
Western Electrification, some Northern 
Rail projects, Edinburgh Glasgow 
electrification all come to fruition – 5,500 
new carriages on the railways in the next 
two years. Extraordinary change.

The problem is we need more capacity 
with more reliability and to provide it at 
lower cost than those traditional methods. 
Clearly the Digital Railway is one of the 
ways we can do that. In addition, over the 
next 15 years we need to replace 63% of 
our signalling assets and do that at lower 
unit costs. Do we want to replace it with 
another generation of traffic lights? The 
answer must be no.

Whilst the report itself does not discuss 
alternative modes in any detail, it is clear 
that road transport has many advantages 
over rail and the progress being made 
in the application of digital technology 
is likely to see a revolution in road travel 
over the next 20 years.

Francis How. Mark Carne.
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In summary, Mark said, the industry 
needs to come together and align its 
purpose to complete this transformation. 
He said the industry must work together 
with colleagues in the Department 
for Transport to create franchises and 
infrastructure funding that is aligned 
and to create the consensus for this to 
be pursued. “But it’s more than this, we 
have got to speak with passion about 
this transformation. If we question each 
other and doubt it in public we create 
doubt. We need to grasp this opportunity 
to make it happen.” Mark closed his 
presentation by saying that if we do not 
grasp this opportunity we risk being “the 
boiling frogs”.

Anna Ince endorsed the view that the 
paper was a good piece of work touching 
on many of the critical issues facing the 
railway today and the time for action was 
now. However, she brought a different 
perspective to the fore by suggesting 
there is a feeling in the industry of a 
right to exist. We don’t obsess with our 
customers as with other sectors. Only by 
putting them first will we be the transport 
mode of choice. The burning platform is 
real and even if you ignore developments 
in other transport modes, the softening of 
demand is clear. We act as if rail demand 
is not elastic, but as viable consumer 
choices grow, so will its elasticity. For rail 
commuters, 13% of salary is spent on 
getting to work. High ticket prices and less 
than ideal service open the doors to many 
different disruptor.

Anna felt the implementation of the 
Digital Railway will and must provoke a 
complete cultural change, and that this 
point was not sufficiently emphasised in 
the paper. The change must start with 
the customer but will also have major 
impact inside the railway. A case of 
change that will be radical in its scope 
and effect. Whilst we must build on 
our strengths we also need to greatly 
improve our transformational skills, speed 
up our application of innovation, and 
abandon outdated technical solutions and 
inappropriate commercial models.

Anna finished with the salutary lesson of 
the Royal Mail, where slow transformation 
meant the loss of the most lucrative traffic 
leaving them with the expensive national 
door to door service. Could rail go the 
same way? “We can avoid going down 
a similar path but only by getting closer 
to the customer and meeting their needs 
and being more flexible in many aspects 
of our industry.”

Gary Cooper opened his remarks 
by picking up Anna’s closing remarks, 
emphasising the need to get closer to 
our customer and how the Digital Railway 
was the start of that process. “We need 
greater capacity, more reliability and 
enhanced safety (do we really need 
lights on poles at the trackside) and with 
these things we will be able to target our 
customers better”.

Gary reiterated that it is not the 
technology that is the main stumbling 
block; it is unintended blockers created by 
the way the government, the rail industry 
and its suppliers work that is causing 
delay. One aspect that Gary emphasised 
was the need for long term collaboration 
with the supply chain in a manner that lets 
the suppliers make an adequate profit 
and encourages them to invest in the 
development of resources and equipment 
to create opportunities for meeting our 
customer needs.

David Waboso commented on the slow 
progress to date but then highlighted that 
2018 is the year of change. Thameslink 
will start running in May using ETCS 
through the core with ATO. Crossrail 
is also due to come in to service again 
using ETCS in the Heathrow tunnels. In 
addition, the way the Digital Railway has 
engaged with the supply chain changed 
in 2017 and is beginning to open up new 
opportunities. “We have to capitalise on 
these opportunities and turn support in 
to delivery. This is not new technology, 
but the way we work to develop and 
implement it must improve.”

In highlighting priorities for investment 
David suggested that Control Period 6 
(CP6), commencing in April 2019, is likely 
to include significant traffic management 
(TM) and connected driver advisory 
systems (C-DAS). Fundamentally this 
focus is created by congestion on the 
network as over 70% of delay minutes are 
a reaction to initial delay and it is essential 
that the industry addresses this challenge, 
improving the performance for customers. 
Another advantage of TM and C-DAS is 
they are less intrusive and do not require 
the ‘heavy engineering’ and investment 
associated with ETCS so quicker 
implementation and pay back is possible.

David then discussed the opportunities 
for ETCS. New trains on the East Coast 
main line will be delivered with ETCS 
fitted as will trains operating on the new 
high speed route (HS2) when they arrive 
on the conventional network north of 
Crewe. So ETCS signalling on the ECML 
and north of Crewe on the West Coast 
main line are two signalling renewal 
projects planning to implement ETCS. 
Another opportunity is resignalling the 
Trans-Pennine route which has lots of 
bends with associated signal sighting 
challenges. Finally, the Wessex route from 
Basingstoke to London Waterloo is one of 
the most congested on the network and 
probably the most challenging to deliver 
additional infrastructure (it is already a 
four-track railway). 

David then turned his attention to the 
procurement aspects of Digital Railway. 
If a supplier does not supply equipment 
suitable for a Digital Railway they will not 
be considered. There is also an imperative 
to find better ways of implementing new 
signalling schemes that cost significantly 
less per unit than current signalling, and 
future schemes will be looking for whole 
life systems and support. To meet these 
aims Network Rail is looking to a much 
greater level of collaboration between 
itself and the supply chain.

Anna Ince. Gary Cooper. David Waboso.



IRSE NEWS |  ISSUE 243  |  APRIl 201812

DIGITAL RAILWAY
At this point Francis asked Jessica 

Matthews from the Department for 
Transport (DfT), a member of the 
audience to say a few words. Jessica 
emphasised that Government especially 
Chris Grayling (minister for transport) 
and Philip Hammond (chancellor of the 
exchequer) are supportive and have 
ensured funds are available. However, 
Jessica also warned the projects must 
be completed within the target budget 
as there is no opportunity to return 
for extra cash.

The meeting was then open to questions 
from the floor. These continued for about 
40 minutes with a diverse range of topics 
being selected. Ross Deacon opened the 
questions by asking whether leadership 
to break the organisational ‘blockers’ 
should come from the DfT or Office of 
Road and Rail (ORR). The thrust of the 
response was for the industry to make 
strong proposals which will then be acted 
upon by the regulators and Government. 
Mark Carne especially noted that DfT have 
been very supportive in putting additional 
requirements into upcoming franchise 
tenders to reflect the opportunities given 
by Digital Railway. 

A follow up question asked why 
timetable planning did not appear in the 
Digital Railway portfolio because a bad 
plan will never be delivered reliably. There 
was general recognition of the need to 
feed back when or where a timetable 
does not work, including where either 
rolling stock or train crew rosters cause 
a timetable to be unreliable, or make it 
difficult to amend the plan when things 
go wrong. Whilst feedback arrangements 
including artificial intelligence are being 
considered they are not part of the 
immediate offering.

The issue of early fitment of rolling 
stock with ETCS, which may not be 
used for several years, was addressed 
by suggesting that future procurement 
should be substantially based on whole 
life models with the supplier required to 
support, and where necessary upgrade, 
systems for the life of the principal 
asset. There were comments about 
complimentary technologies, in particular 
rail vehicle braking systems, and the need 
to ensure the capabilities of the Digital 
Railway were not degraded by less than 
optimal functionality in some of these 
fundamental parameters.

What can the Professional Institutions 
do to support the railway during this 
transition and what are the future career 
prospects for young engineers, formed 
other areas of debate from the floor. The 
panel responded by saying that we need 
people to focus on the outcome for the 

customer and this will require training and 
re-training, good competency skills and 
learning from other industries, noting the 
achievements in the motor vehicle trade. 
All these activities are best fed from a 
wide base of professional people. In terms 
of a new career in railway engineering the 
Digital Railway was seen as delivering a 
‘first base’ step in a radical transformation 
of the customers’ experience of travelling 
by train. “Join now at the beginning of a 
truly dynamic period of change”, was the 
message that came across with some on 
the panel envious of the opportunities a 
new career will offer.

A significant challenge for the railway 
is the current cost of equipment and in 
the context of this discussion the cost 
of signalling. The burning platform of 
cost escalation of conventional signalling 
and how that can be tackled formed a 
line of debate. Digital Railway was part 
of the solution but it is also important 
to reach the ‘sweet spot’ between over 
specification and sufficient definition of 
the project. One of the options discussed 
was the incremental approach to system 
capability so that facilities can be added 
as and when they become mature or 
necessary for the successful delivery of a 
customer enhancement. Modularity is key.

It was also noted that many other 
countries are looking at Digital Railway 
solutions, maybe not for the same reasons 
of congestion and capacity but to achieve 
other equally valid objectives. If the UK 
rail industry can deliver the Digital Railway 
soon we can become leaders in the field, 
with all the opportunities that offers.

The final question sought insight to 
the role the TOCs can play, especially as 
the report suggests the TOCs need to 
be incentivised to take a greater role in 
leading digital rail. The replies accepted 
that there is a ‘horses for courses’ 
issue here with some schemes being 
infrastructure led whilst others are pushed 
by TOC involvement and aspiration. 

Overall the session led to some 
informative ideas on how plans for the 
Digital Railway will be progressed and 
gave rise to a great discussion on a wide 
range of topics that will have a bearing on 
the successful outcome of the plans. 

Lack of time curtailed the discussion, 
not a lack of questions or interest in a 
lively meeting. I am sure this will not be 
the last chapter in the development and 
application of the Digital Railway.

The question and answer session was lively and diverse, with the event 
being well attended by an appreciative and interactive audience.
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NEW TECHNOLOGY

Shifting spectrum – the new fibre-optic  
based axle counter
Joachim Janle
Director Product Business, Thales

In the past decades, axle counter systems 
have become the preferred means of 
train detection in railways signalling 
systems. The fail safety nature combined 
with increased reliability, availability and 
functionality has boosted the introduction 
of axle counters all over the world in main 
line railways, as well as in urban rail and 
metro applications. 

Even though the advantages of axle 
counters compared with other means 
of train detection (e.g. track circuits) 
are obvious, there is still a fundamental 
similarity to all train detection systems 
with the use of electric and electronic 
circuits in the field connected by classical 
copper cable wires. 

This paper gives a brief insight into the 
latest innovation in the field of electronic 
and copper free sensing systems for fail 
safe train detection. 

Thales is developing jointly with 
technology partner fos4X (Munich, 
Germany), an innovative axle counter 
system, based on a technology which 
provides advantages in terms of 
application, maintenance and overall 
life cycle cost compared to today’s axle 
counter systems. 

The new axle counter system is based 
on Fibre Bragg Grating (FBG) technology, 
which uses a fibre optic sensor to 
detect deformation of the rail caused 
by the weight of the passing train. The 
technology is successfully used in the 
wind turbine industry, where FBG sensors 
are being used for rotor blade condition 
monitoring, blade ice detection, and load 
measurement for active load adjustment 
and reduction. 

The technology 
Principles of Fibre Bragg Grating 
An FPG is a type of distributed reflector 
introduced in a very short segment of 
an optical fibre. The FBG operates like 
an optical filter, i.e. it reflects certain 

wavelengths of light while it transmits 
others. This is achieved by creating a 
periodic variation in the refractive index 
of the fibre core, which generates a 
wavelength specific dielectric mirror. 

An FPG can be used as an inline optical 
filter operating as a wavelength-specific 
reflector (see Figure 1). 

Detecting a mechanical strain 
Mechanical influences to the FBG section 
of a fibre (i.e. extending or bending) result 
in a shift in wavelength of the reflected 
light. Certain FBG sections of a fibre are 
sensitive enough to react on shear strains 
inside a rail web resulting from a passing 
wheel (see Figure 2). 

Powerful opto-electrical chips translate 
the reflected wavelength and the shift 
in wavelength into an electrical signal 
for evaluation. 

The innovative product 
The challenge of the innovative 
development was to bring together 

the proven optical concepts of an 
FPG technology with the reliability 
and fail-safe concepts of a railway 
signalling application. 

Two fibre optic counting sensors have 
been combined to form one fibre optic rail 
contact and the doubling of the sensors 
allows for the direction of a passing wheel 
to determine accurate counting direction 
for section free and occupied information. 
The design also takes into account the 
compensation of temperature effects to 
the individual sensors and of the torsional 
effects inside the rail. 

Sensor architecture 
Each sensor has the fibre optic wire 
containing the FBG strapped between two 
fixtures attached to the rail (see Figure 3). 
Any movement inside the rail affects the 
FBGs and hence a change in wavelength 
of the reflected light. 

light signal analysis 
The differential between the two sensors 
inside the fibre optic rail contact gives a 
clear and specific wavelength signal (see 
Figure 4), which in form and amplitude 
is very similar to the signals from 
conventional electromagnetic Rail sensors. 

The individual flanks of the signal give 
an indication on the direction of the 
influencing mass (wheel travel direction). 
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The second of our papers from the ASPECT conference in 
this issue of IRSE News considers the new technology of 
the use of new fibre-optic sensing techniques in the railway 
environment. In this paper Joachim explains an exciting use 
of new technology to solve a railway problem.

Figure 1 – principles of the Fibre Bragg Grating.
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Experience to date
With the results of more than 2 million 
wheels counted so far within the different 
application scenarios, the system does not 
only meet SIL4 safety requirements, but 
is also capable of exceeding the current 
availability levels of classical rail sensors. 

Proof of concept and trial sites 
Even though the principle concept for 
railways was defined much earlier, it was 
in early 2015 when the first sensors were 
installed and closely monitored on a 
stretch of line of the German main line 
railway network. 

Since then different sites have been set 
up to investigate the different application 
scenarios to determine the principle 
design of a generic fibre optic sensor 
solution as follows: 

• Switzerland, Hardbridge – 
December 2015, heavy vibrations 
of substructure. 

• Luxembourg, Wecker – January 
2016, train diversity and EMI testing. 

• Switzerland, Loewenstrasse – 
February 2016, slab track.

• Germany, Illingen – February 2016, 
high speed Line and mixed traffic. 

• Germany, Stuttgart – August 2016, 
tram on small rails. 

Trial setup 
When setting up a typical test site 
application, special care has been taken to 
not only store the raw light signal, but also 
to register all accompanying or influencing 
factors at the installation site. 

Two double fibre optic sensors are 
required to assure integrity of the received 
signals, with standard electro-magnetic rail 
contacts to work as a reference system for 
received influences and axle counts. 

A high-resolution camera and 
microphone is used to continuously 
record the passing rolling stock and any 
other mechanically influencing factors, 
together with a powerful local hard disk 
to store all data continuously in real time 
for later analysis. A wireless UMTS data 
link provides for remote access and for 
uploading all the test data. Figure 5 
shows a typical setup of a trial site on the 
German Railway network. 

Interfaces and compatibility 
While the use of sensors with FBG 
detection opens a whole new world of 
revolutionary application possibilities, the 
system concept has been deployed in 
a conservative manner, allowing the full 
integration and upgradeability of existing 

Figure 2 – detecting shear strains in the  
rail web.

FBG StrapStrap
Fibre

Rail

Fibre movement

Rail expansion movement

Figure 3 – mechanical sensor application. Figure 4 – sensor wavelength shift.

infrastructure. The interfaces to external 
signalling systems, either analogue (relay 
contacts) or digital (Ethernet based serial 
interfaces) remain unchanged. 

The new system concept is designed in 
a way to allow for the upgrade of existing 
outdoor installations of an axle counter 
system. The axle counter detection 
point, consisting today of an electro-
magnetic rail contact and an electronic 
unit inside a lineside connection box 
(the famous ‘yellow mushroom’) will 
in future be of a modular design. No 
matter which rail contact type is being 
used (electro-magnetic or optical), the 
electronic unit is able to handle any signal 
input without the need to touch the 
existing cable infrastructure or the data 
transmission technology (ISDN or DSL) 
between the ‘yellow mushroom’ and the 
indoor evaluator. 

The fibre optic rail contacts may be 
connected to existing axle counter 
lineside electronic units or may be 
connected to indoor or outdoor evaluators 
directly with distances longer than 10km. 
Figure 6 gives an overview of the modular 
application and the possible connectivity 
combinations with the associated cable 
infrastructure between the rail contact and 
the indoor axle counter evaluator. 
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Figure 5 – photos of German trial site.
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Figure 6 – multiple section axle counter AzLM: future system schematic 

Conclusion 
This new train detection technology will 
eliminate the issues of electro-magnetic 
compatibility between rolling stock and 
train detection systems. The solution 
is completely free of electro-magnetic 
Interference, as it works optronically 
by measuring mechanical influences 
generated by rolling stock. 

The full optical fibre-based network 
provides significant savings in cable 
infrastructure cost with the simplification of 
track earthing and the bonding combined 
with the concept related resilience against 
overvoltage or lightning effects is another 
major advantage. 

Other positive side effects are the 
drastically reduced motivation for cable 
theft (as the communication cable does 
not have any copper content) and the full 
compatibility to track works like tamping 
or rail grinding (due to the slim line design 
of the fibre optic rail contacts).

What do you think?
Does exciting new technology like fibre-optic sensing 
offer our industry an opportunity to innovate and to see 
a step change in performance? Are we doing enough 
to encourage research and development? Do countries 
across the globe do enough to share knowledge 
and work together?

Why not write to the editor (irsenews@irse.org)? We 
always welcome letters for our ‘Feedback’ column.

Got something to share?
IRSE News always welcomes new articles on any topic 
of interest to IRSE readers. If you’ve got a technology, a 
process, a project, or some experience you’d like to share 
with the 5,300+ members of the Institution, let us know. 
Our editorial team is always able to help if you have any 
concerns or need help to put your article together.

Why not write to the editor (irsenews@irse.org) with 
your suggestion for an article?

mailto:irsenews%40irse.org?subject=
mailto:irsenews%40irse.org?subject=
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The IRSE re-brand story
Francis How
IRSE Chief Executive

 On 1 May 2018, the IRSE will ‘go live’ 
with a new logo and colours. This 
is part of an historic, organisation 
wide re-brand. Francis How, IRSE 
chief executive explains the journey 
the organisation has taken over the 
last two years.

As a professional engineering institution, 
the IRSE is committed not only to the 
advancement of engineering knowledge 
within our specialist disciplines, but 
also to creating a meaningful and vital 
connection with a new generation of 
railway engineers. 

Demographics within the industry are 
changing, new technology is speeding the 
pace of innovation and many governments 
wish to shine a spotlight on the vital 
importance of the engineering profession 
for society, and to create opportunities 
to encourage newly qualified engineers, 
technicians and young professionals 
seeking to advance their career.

There has never been a more important 
time to demonstrate the relevance of 
IRSE membership and the opportunities it 
offers, and we are currently implementing 
some key elements of our IRSE Strategy 
2015-2020 Implementation Plan that help 
us to do so (see irse.info/strategy). 

Main themes which emerged 
from the IRSE Strategy 2015-2020 
Implementation Plan are to:

• Enable growth of the IRSE as a 
global engineering institution. 

• Tackle the skills gap facing 
the railway signal, control and 
communications engineering. 

• Encourage employer support for 
the IRSE, to help ensure that the 
Institution’s activities align with the 
needs of the wider industry.

In 2016, the Institution engaged 
Prettybright (a professional 
communications and public relations 
company) to conduct a situational audit 
of how the IRSE communicates. The 
purpose of this exercise was to ascertain 
how the organisation communicates both 
with members, non-members and the 
wider rail industry, and thus pinpoint what 
the organisation is doing well and where 
improvements are needed.

A situational audit is a systematic 
evaluation aimed at the identification of 
internal and external factors that may 
influence an organisation’s performance 
and its strategies. It also includes the 
assessment of the organisation’s current 
and future strengths, weaknesses, 
opportunities and threats.

No professional membership 
organisation can afford to be complacent. 
The necessity to continue to attract 
younger members to join the Institution 
is self-evident. One of the most effective 
ways in which this can be achieved is 
through the Internet. 

However, although the existing IRSE 
websites serve the needs of members 
and licence holders reasonably well, 
they are somewhat dated, and in order 
to encourage a younger generation to 
join, the Institution is now undertaking 
an overhaul of its online presence, which 
also includes improved use of social 
media. The IRSE’s digital presence will 
be called upon more and more and serve 
as the professional, outward ‘face’ of 
the organisation worldwide – and this 
is a function that the IRSE’s current web 
presence cannot satisfactorily perform. 

The IRSE has steadily developed into 
a worldwide organisation, and so there 
is an increased imperative to support a 
global membership and Local Sections 
around the world, much of which depends 
on the work of members on a voluntary 
basis. This requires that a consistent 
communications approach be taken to 
improve communication and information 
flows, and to provide better thought 
leadership within the rail industry sector. 
To do this we must have communication 
tools in place to articulate clear and 
accessible messages for both members 
and non-members. 

A Communications Strategic Plan was 
therefore drawn up (and approved by the 
IRSE Council in January 2016) in which 
it was recommended that there should 
be renewed focus on the institution’s 
communications, with a communications 
professional reporting directly to the 
chief executive. 

Re-branding the IRSE
An organisation’s brand encompasses 
everything that shapes its identity and 
reputation. Clarity of an organisation’s 
brand is vital so that people can 
understand what makes it uniquely 
important and worthwhile. 

Re-branding entails a re-design of all 
printed materials and digital content 
(known as ‘core brand assets’). It includes, 
but is not limited to, a new logo with 
various configurations and colours, 
together with new design layouts for use 
in various contexts. 

Prettybright was commissioned to 
research the existing IRSE brand and to 
propose new visual materials based on 
their findings. Research areas included 
perceptions of the current IRSE logo 
and its effectiveness in print, exhibition 
materials, digital media application and its 
use by Local Sections. 

A presentation of the draft material was 
shared with a working group of individuals 
comprising IRSE members from around 
the world. This was to ensure that the 
proposed logo and associated material 
will convey the brand identity positively 
in different cultures. It was agreed that 
the new logo needs to be relevant in 
a modern context. Comments from 
this working group (both positive and 
negative) were documented and shared 
with the IRSE Council. 

The graphic element of our 
logo has remained largely 
unchanged since 1911. The 
image, designed by the wife of 
the IRSE Secretary at the time, 
Ida Byles, originally carried the 
Greek ephithet “I bear a far-
shining sign (or signal)”. It is full 
of meaning – but only to those 
who understand it!

IRSE REBRAND

http://irse.info/strategy
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Although very familiar to existing 
members, the current logo was perceived 
as being unattractive and difficult to 
comprehend by the younger generation 
(many of whom may not yet be members). 
It is finely detailed, often difficult to 
reproduce effectively in exhibition 
materials and digital media, and was 
considered to ‘date’ the organisation, 
placing the IRSE in an unfavourable 
position compared with other professional 
engineering institutions. Not many 
organisations keep the same logo for 
over 100 years!

It was acknowledged that retaining the 
existing logo might unintentionally serve 
to emphasise the organisation’s history, 
at the expense of its desired modern 
identity and its strategic goals for the 
future. It will not be abandoned entirely 
however, and we will be retaining it for 
(by way of example) commemorative 
materials and awards. 

Prettybright have attempted to re-
interpret the message of the existing logo 
for a modern audience and application. 
They based their various draft abstract 

designs on the ideas of direction and 
travel; of intersection and coming 
together; of networks, connections and 
nodes. These concepts aim to convey 
messages about the IRSE three key roles 
of working for the public benefit, shaping 
the profession, and creating connections 
between members in order to grow our 
collective expertise.

It is these three functions of the 
Institution that are depicted in abstract 
form by the new logo finally chosen by 
Council. Having made the decision to 
adopt the new logo, Council then asked 
IRSE News to share the outcome with 
you, our members.

From 1 May 2018 the IRSE will begin to 
use the new logo on printed materials, 
on our website and in social media. 
IRSE News will feature the new logo 
and colours on the front cover and 
inside pages. IRSE Local Sections will 
be sent a communications ‘toolkit’ to 
use, including various forms of the new 
logo and information about our new 
corporate colours.

Colour is vitally important and can 
support a brand in a number of ways. 
We have chosen a ‘primary’ colour to 
use (a particular green, similar but not 
identical to the green of the old logo), 
plus a range of secondary colours. The 
selected colours form a suite that work 
well together and separately. They work 
particularly well as tints so that we can 
create printed materials such as brochures 
or pull up banner signs that are instantly 
recognisable as belonging to the IRSE. 

Website development
We have researched the websites of other 
professional engineering institutions, 
as well as the unique requirements of 
the IRSE, from which an outline website 
design specification has been prepared, 
setting out the IRSE’s requirements. 
We will soon be seeking ‘expressions 
of interest’ from prospective website 
designers, prior to the formal invitation to 
tender and the selection of a developer.

The aspiration is that eventually there will 
be a single website for all of the IRSE (not 
a separate one for Licensing as is currently 

Our new branding is intentionally 
uncluttered, clear and sharp, and 
can be used in a number of different 
colours. The three pillars of the logo 
represent: 1. Working for public 
benefit; 2. Shaping the profession 
and 3. Creating connections between 
members to grow our collective 
expertise.

The range of colours we have selected 
are crisp and bright. We are retaining 
green as one of the two primary 
colours, as it is so significant within 
our industry (dark grey being the 
other primary colour). The others 
in the range colours are secondary 
alternatives.
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the case). The goal is to ensure that most 
information contained within the new 
website can be accessed in no more than 
3-4 clicks from the home page. 

The volume and variety of content in the 
existing websites means that inevitably 
there will be a phased transition from the 
existing websites to the new. The initial 
changes on 1 May 2018 will be made 
to the existing website, but when fully 
operational the new website will look and 
feel quite different to what we have today.

Using social media
We have been increasing our social media 
involvement progressively over the past 
year, with regular Tweets, Facebook and 
LinkedIn posts focused on communicating 
to various audiences the IRSE’s local 
activities as well as its global, strategic 
organisational goals and its interest in 
technology. These are aimed at the wider 
industry and specifically at people whom 
the IRSE wish to engage with, by fostering 
their interest in signalling, communications 
and rail traffic management around the 
globe. If you use a smartphone, why not 
follow us on one or all of the IRSE’s social 
media platforms, Twitter: @IRSEHQ, 
Facebook: @IRSEUK and LinkedIn at 
www.linkedin.com/company/institution-
of-railway-signal-engineers

Beginning with the new Presidential Year 
2018/19 (in April), Presidential Papers will 
be available on the UK’s Rail Safety and 
Standards Board’s free, interactive web 
tool for the rail industry (called SPARK) 
six weeks after they are published in IRSE 
News. The purpose of this platform is 
to share and find key information and 
help drive innovation in the industry. 
SPARK may be found at irse.info/spark. 
In addition to the existing channels of 
communication (e-bulletins, the IRSE 
website and social media platforms), IRSE 
events will also be advertised through the 
SPARK platform.

Keeping you informed
We understand the importance of keeping 
you informed about the changing face of 
the Institution, and that is what we have 
aimed to do in this article. We also aim to 
inform employers, IRSE licence holders, 
licensing assessing agents and the wider 
industry of what is happening. 

We hope and expect that the changes 
will also have a positive impact, 
particularly in encouraging prospective 
members in the early stages of their 
career to engage with and join the 
Institution, as well as communicating 
the broader message that the IRSE 
is a modern, outward- and forward-
looking organisation.

Watch out for the May 2018 edition of 
IRSE News, where the new IRSE logo and 
re-design will feature. We would love to 
hear your views. Please contact us at:  
hq@irse.org or write to us at 1 Birdcage 
Walk, Westminster, London, SW1H 9JJ.

The use of consistent colours, our new font and the logo give us many 
alternative ways of presenting ourselves, but always in a recognisable 
format. The examples above show what an exhibition ‘pull-up’ banner 
may look like in the new brand. Photos Network Rail.

Human factors
making the railway safer

DAS
new technology, new worldLifelong learning

continuous improvement

News
 May 2018

Human factors
making the railway safer

DAS
new technology, new worldLifelong learning

continuous improvement

IRSE News will also change to reflect 
our new branding, with a fresh, bright 
and easier to read format. Look out 
for the new style from next month.

http://www.linkedin.com/company/institution-of-railway-signal-engineers
http://www.linkedin.com/company/institution-of-railway-signal-engineers
http://irse.info/spark
mailto:hq%40irse.org?subject=
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INDUSTRY NEWS

The deployment of an EU-wide railway 
European Rail Traffic Management System 
(ERTMS) is at a low level and represents 
a patchwork, according to a new report 
from the European Court of Auditors. 
This is despite the fact that the concept 
and benefits are not in question. They 
found that many infrastructure managers 
and railway undertakings are reluctant to 
invest in the system due to the expense 
entailed and the lack of an individual 
business case. 

To help the Member States deploy 
the system, approximately €1.2 billion 
(£1 billion, $1.5 billion) was allocated 
from the EU budget between 2007 and 
2013. The auditors assessed whether 
the system had been properly planned, 
deployed and managed, and whether 
there was an individual business case. 
They visited six Member States (Denmark, 
Germany, Spain, Italy, the Netherlands 
and Poland) included in the network 
corridors where the system has to be fully 
deployed by 2030. 

They found that the current low status 
of deployment may mainly be explained 
by the reluctance of many infrastructure 
managers and railway undertakings to 
invest in the necessary equipment due to 
the expense entailed and the lack of an 
individual business case for many of them. 
EU funding, even if better managed and 
targeted, can only cover a limited amount 
of the overall cost of deployment, the 
auditors concluded. 

They identified that, despite the strategic 
political decision to deploy a single 
signalling system in the whole EU, no 
overall cost estimate was performed to 
establish the necessary funding and its 
sources. The legal obligations introduced 
did not cover the decommissioning 
of national systems, and problems 
with compatibility of the different 
versions installed, as well as the lengthy 
certification procedures, adversely affect 
individual business cases. 

The auditors made a number of 
recommendations to the European 
Commission, the Member States 
and the European Union Agency for 
Railways concerning; 

• The assessment of deployment costs 
and to include the decommissioning 
of national signalling systems.

• Individual business cases for 
infrastructure managers and 
railway undertakings.

• Compatibility and 
stability of the system.

UK: The value of rail to the UK is bigger 
than previously thought

New economic research from Oxford 
Economics, published by the Railway 
Industry Association (RIA) and 10 rail 
sector partners, has shown that the 
economic value of the UK rail network 
is significantly higher than previously 
thought. New figures show that the 
UK’s rail system:

• Contributes over £36bn (€41bn, 
$50bn) annually to the UK economy 
(a greater economic impact than 
the food, drink and tobacco 
manufacturing and the chemical and 
pharmaceutical industries).

• Provides around 600,000 jobs and 
employs more people than the entire 
workforce of Birmingham.

• Generates £11bn (€12bn, $15bn)
annually in tax revenue.

• Generates £2.20 of income from every 
£1 spent on the rail network.

The UK Government is currently using 
figures that show the UK rail sector 
employs only 240,000 people and has 
an economic value of rail at £10.4bn 
(€11.8bn, $15bn) – however, these figures 
do not take into account the wider rail 
network, including metro services and 
catering, retail at stations.

Rail’s value to the UK assessed

PTC contracts signed

[RGI] USA: Wabtec Corp has signed a 
$62m (£44m, €50m)contract to design, 
install, test and commission Positive Train 
Control for the 100 km Central Florida 
Rail Corridor used by SunRail commuter 
services around Orlando. 

Wabtec is to provide its Interoperable 
Electronic Train Management System 
equipment for 24 locomotives and driving 
cars, as well as a back-office server, 
lineside communications and signals, a 
dispatching system, staff training and 
system integration. Installation is expected 
to be completed by the end of 2018. 

“Positive Train Control will allow us to 
increase safety for our customers, crews 
and the travelling public in general”, said 
SunRail CEO Nicola Liquori when the 
contract was announced on 12 February.

Shortly afterwards it was announced 
that a contract for Wabtec to install 
Positive Train Control on Caltrain’s San 

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

ERTMS deadline at risk because 
of “patchwork” deployment

• The role and resources of the 
European Union Agency for Railways.

• Alignment of national deployment 
plans, monitoring and enforcement.

• Improved take-up and targeting of EU 
funds for rail signalling projects.

Francisco – San Jose commuter route 
would be put to the Peninsula Corridor 
Joint Powers Board .

In late 2011 Caltrain awarded Parsons 
Transportation Group a contract to 
provide PTC, with revenue service 
envisaged from October 2015. However, 
this contract was terminated in February 
2017 after what Caltrain described as 
“many months of delay and repeated 
failure by the contractor to correct 
performance issues”. 

A subsequent evaluation by Caltrain 
found that using Wabtec’s I-ETMS 
technology was “the only technically 
and financially viable strategy” to ensure 
the route would be equipped with PTC 
by the Federal Railroad Administration’s 
31 December 2018 deadline. 

The new contract would have a value 
not exceeding $49.5m, within the $59m 
(£42m, €48m) which is available to 
complete the project. However, Caltrain 
anticipates that additional funding would 
be needed to fully deliver the project, 
and it is working to identify potential 
funding strategies.

First IP-based interlocking for 
DB Netz
[RGI] GERMANY: Infrastructure manager 
DB Netz AG has put into operation its 
first digital interlocking which uses an IP 
network architecture to connect with the 
field equipment. 

DB Netz has been using computer-
based interlockings for many years, but 
the Siemens installation at Annaberg-
Buchholz on the Erzgebirgsbahn is the first 
in Germany in which turnouts, signals and 
track occupancy detectors have not been 
hard-wired back to the interlocking room 
using individual cables. 

The German policy of relying on cable 
bundles has placed a practical limit on 
the length of line controlled from a single 
interlocking. This has typically been 
between 5 - 10 km, beyond which it was 
necessary to use slave interlockings. 
Moving to an IP network architecture 
should allow much longer distances to 
be controlled cost-effectively from a 
single interlocking.

http://www.railwaygazette.com
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PROFESSIONAL LIVES

News from the IRSE
Francis How

IRSE MATTERS

 
IRSE appoints new Chief Executive

I am very pleased to be able to announce 
the appointment of Blane Judd as the 
IRSE’s new Chief Executive Officer. Blane 
will join the IRSE at the beginning of July 
2018, fully taking over from me when I 
retire at the beginning of August.

Blane is a Chartered Engineer and 
a Fellow of a number of institutions, 
including the Institution of Engineering 
and Technology (IET). He was awarded 
a Fellowship of The City and Guilds of 
London Institute in 2008 for services 
to the international development of 
engineering competency, and he and is a 
member of the UK’s Institute of Directors.

He has a broad range of leadership 
experience with professional institutions 
and trade associations. His more recent 
roles in the UK have included Operations 
Director of a Sector Skills Council for 
the building industry (2003-2006), Chief 
Executive of the Chartered Institute 

london and South East UK: 
New local Section
All being well, by the time you read this 
the IRSE Council will have approved the 
formation of a UK London and South 
East Section of the IRSE. As we have 
progressively moved our Presidential 
Programme technical meetings to 
locations outside London (and to 
other parts of the world), the need 
for a Local Section to serve the needs 
of members living in London and the 
south east of England has become 
ever more apparent.

Trevor Foulkes, a former telecom 
engineer, is proposed as the chair of the 
new Section and Vivich Silapasoonthorn 
of TfL as the secretary. 

of Plumbing and Heating Engineering 
(2006-2011), Group Chief Executive of the 
Building Engineering Services Association 
(2011-2013), and Chief Executive of 
EngTechNow, a two year collaboration 
programme to catalyse changes to the 
image and profile of technicians in the 
UK (2014-2016). His current work covers a 
variety of initiatives, including leadership 
of the IET Built Environment Executive 
on innovation, learning and development 
to support the Internet of Things, Smart 
Buildings, Big Data and Future Cities.

I believe that Blane will prove to be an 
excellent CEO for the Institution. Although 
he does not have a railway background, 
he nevertheless has a network of 
colleagues within our industry, as well as 
within professional engineering institutions 
in other sectors. I hope that you will make 
him welcome, and I look forward to him 
helping to lead the Institution forward.

 
IRSE Annual General Meeting  
27 April, london
The IRSE’s Annual General Meeting and 
Dinner will be held in London on Friday 
27 April 2018, when our new President 
(for 2018-19) will deliver his Presidential 
Address. All are invited to the AGM, which 
takes place in the IET at Savoy Place.

The meeting will include a special 
resolution to alter the IRSE’s Articles of 
Association, to make a small change to the 
process by which members are nominated 
for election to Council. 

IET Railway Signalling and 
Control Systems Course 
(partnered by IRSE)
The IET Railway Signalling and Control 
Systems (RSCS) is a four day training 
course delivered by a host of expert 
lecturers who have worked on railway 
systems around the world. This year it 

takes place from 18 to 21 June in London. 
This course is delivered every two years, 
and this year for the first time the IRSE is 
the official course partner with the IET for 
delivering the course.

The course features a technical peer-
reviewed programme which is developed 
by an expert committee, covering the 
core aspects of signalling and control 
systems from the basics to in-depth 
design. The programme aims to provide 
attendees with the most up-to-date 
contemporary training on signalling and 
control systems, and is ideal for people 
at any stage of their career who need 
to understand the basics of signalling 
and also for those wanting to learn more 
about current developments. It contains 
material relevant to both national rail 
networks and metros. This course is highly 
recommended. For more information and 
to book your place, visit irse.info/rhqg4. 

Blane Judd.

http://irse.info/rhqg4
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local Section Coordinator
Charles Page

The health and activity of the Local 
Sections are synonymous with the health 
and activity of the whole of the Institution. 
It is high quality local interactions that are 
key to the professional development of 
our members, and to the many friendships 
and connections made. It is also where 
the IRSE HQ derives so much valuable 
feedback about the wants and needs 
of our members.

The importance of the Local Sections 
features strongly in the IRSE Strategic 
Plan and a key initiative was to create 
the role of Local Section coordinator. 
The intention of this role is to help Local 
Sections prosper by;

• Coaching, encouragement and finding 
synergies between sections, such as 
sharing ideas and best practices.

• Ensuring the wants and needs of 
the Local Sections are heard and 
understood by the HQ team.

• Providing advice and a link to HQ 
useful resources.

• Advocating for additional resources 
as appropriate.

• Encouraging participation in the wider 
community of the IRSE, including 
through international activities.

• Assisting in the establishment 
of new sections.

We know our 18 Local Sections are 
very diverse, and they each reflect the 
demographics, culture and unique 
technical landscape of the railway industry 
in their region. We also know one size 
cannot fit all equally well. Encouragement 
and communication are therefore core to 
this role, and it will be led by the feedback 
from Local Section committees.

Those of you who remember my 
Presidential address in 2016 will recall how 
close this subject is to my heart. I have 
therefore volunteered to be the first local 
section coordinator. I am in the process of 
making contact with the local committees 
to introduce this role and start the process 
of engagement. What happens then will 
be very much driven by their responses, 
and the needs they express. At some 
point I will to return to IRSE News to 
report on progress and help highlight the 
great things we are doing as an Institution.

I hope this will become a role that is 
much valued by the Local Sections and 
which helps them in their work of serving 
our local membership and the wider 
industry locally. If not, I’m sure they will 
tell me about it.

I can be contacted at sections@irse.org.

The IRSE is pleased to announce 
the creation of the role of local 
section coordinator. This forms part 
of our Strategy and Implementation 
Plan for improving our support for 
Local Sections around the world. 
Past-president Charles Page has 
volunteered to be the first to fill this 
role, and here he explains to IRSE 
News the background that has led to 
this approach. 

 

Annual Members lunch (london)
The Annual Members’ Lunch will take 
place on Wednesday 13th June in 
London. We will be opening for bookings 
soon, but in the meantime make a note of 
the date in your diary.

Revised CPD Policy
The new (issue 3) IRSE Continuous 
Professional Development Policy has 
been approved by the IRSE’s governing 
Council and is now published on our 
website at irse.info/i32ah. Although there 
are no fundamental changes, it has been 
updated to reflect current good practice. 

Switching to or from IRSE 
e-membership
The next IRSE subscription year begins 
on 1 July 2018 and we will be sending 
you your renewal details at the beginning 
of June so that you can renew your IRSE 
membership by 1 July. 

Before then, you have the opportunity to 
change your membership type to or from 
‘e-membership’ for the new subscription 
year. To do so you must register the 
change by 30 April 2018. 

E-membership means that you receive all 
communications from the IRSE (including 
IRSE News) electronically, not by post, at 

a lower annual membership subscription 
rate. To switch to or from e-membership, 
go to the IRSE website at  
www.irse.org, log in and go to the Home 
page, then navigate to the Manage 
your record page under the Home tab. 
Select Yes or No for the E-membership 
selected option near the top of the page, 
and then click the Save button near the 
bottom of the page.

Do we have your most up to 
date details?

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

mailto:sections%40irse.org?subject=
http://irse.info/i32ah
http://www.irse.org
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Name Modules: results
Akshantalu R 2: Credit
Ali N 1: Pass
Aliot E 1: Pass
Atluri E L S 3: Pass
Aviomoh V A 4: Pass
Bandi N 3: Pass
Barker M J 2: Pass, 3: Credit
Bastow M 1: Pass
Beavers A 3: Pass
Chang K 2: Credit, 3: Pass
Chittajallu M K 3: Pass
Clapham A D 1: Pass
Crowther S 1: Credit
Dooley S G 3: Pass
Flynn T 1: Pass
Ho I C 2: Credit
Iqbal M S 5: Pass, 7: Pass
Kellaway H 3: Pass
Kerrigan C 2: Pass
Lau S F 3: Pass
Lee R J 2: Distinction, 3: Credit
Lulek C M 3: Pass
Maddock S 3: Pass
Madinga C 3: Pass, 4: Pass
Morrison A 5: Pass
Navas Hussain M R 2: Credit

Name Modules: results
Neilan M 5: Pass
Nguyen J 1: Pass
O'Duffy S 1: Pass
Paladugu A 2: Pass
Paley S J 2: Distinction
Patel K 1: Credit, 7: Pass
Patey G 2: Pass
Pathak Y A 1: Credit, 3: Pass
Paxton D 1: Pass, 7: Credit
Rock C 1: Pass, 3: Pass, 5: Pass
Ryan T 5: Pass
Shanmugaratnam T 1: Credit
Shek K K W 2: Pass
Slade M 3: Pass, 5: Pass
Smith M G R 1: Pass
Stanev S 1: Pass, 7: Pass
Stankowski T 1: Credit, 7: Pass
Steele A 3: Credit
Vidyarthi A 2: Pass
Wallace S 5: Pass
Wang B 1: Pass
Williams C 1: Credit, 7: Pass
Wong Tsz Wai T 3: Credit
Yoganathan J 1: Pass, 7: Pass
Yuen S C 1: Pass

Name Modules: results
Boyd K 1: Pass, 3: Pass, 5 Pass, 7: Credit
Reilly A 2: Credit, 3: Pass, 5: Pass
Kakinada V 1: Pass, 3: Pass, 7: Pass
Chan C C S 1: Pass, 3: Pass
Dixon A 4: Pass, 7: Pass
Dunsford R 3: Pass, 5: Pass
Heaton J 1: Credit, 3: Pass
McNulty M 3: Pass, 5: Pass
Reger L 1: Credit, 7: Credit
Srivasta A K 1: Credit, 5: Pass

Candidates who have successfully passed modules in 2017, but not yet achieved the required 
four module passes for full exam completion are:

Successful candidates completing the exam by passing modules in 2017 are:

Name Modules: results
Sturton R 2: Credit, 3: Pass
Bandyopadhyay A 3: Pass
Cleverley L 1: Pass
Kwan K T P 1: Pass
Malschuk J N 2: Pass
McCann A 1: Credit
Meghanathan N 1: Pass
Mitchell G T 1: Credit
Walsh R A 1: Distinction
Wheeler D F J 1: Pass

IRSE Professional Examination 2017 – results

The IRSE is pleased to announce the results of 2017’s IRSE 
Professional Examination and to congratulate all those who 
have now successfully passed four modules. There are seven 
exam modules and to gain the full IRSE Exam it is necessary 
to achieve a Pass in four of them. Module 1 is compulsory 
and candidates can choose a further three modules to suit 
their experience and specialism.

Congratulations to all of those named below, and a thank you to 
all who supported candidates through study groups, sponsorship, 
the exam forum and other means, and not forgetting the 
examiners, support staff and volunteers who always spend 
a considerable amount of time making the examination the 
success it is. 

More information about the IRSE Professional Exam can be 
found on the website irse.info/irseexam with study information 
through the members’ login irse.info/ifcw6. If you’re planning 
to take the exam in 2018, don’t forget to speak to your 
Sponsor soon and get your Sponsor Declaration Form to 
Headquarters by 28 April.

The modules referred to in the table are as follows: Module 1 
Safety of Railway Signalling and Communications (compulsory); 
Module 2 Signalling the Layout; Module 3 Signalling Principles; 
Module 4 Communications Principles; Module 5 Signalling 
and Control Equipment, Applications Engineering; Module 6 
Communication Applications; Module 7 Systems Management 
and Engineering.

http://irse.info/irseexam
http://irse.info/ifcw6
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ASPECT 2017 – A younger member view
Matt Slade and Keith Upton

ASPECT 2017 was the first ASPECT conference we have 
attended; however, it will definitely not be the last.

The organising committee chose Singapore to host the 
conference focusing on metro technologies, professional 
development, high speed rail and condition monitoring, a logical 
choice given the location’s pedigree with no fewer than six metro 
lines capable of running Unmanned Train Operation (UTO). The 
conference was split into three parts; Monday the introductory 
Younger Members day, Tuesday – Thursday the core conference 
and technical visits and Friday the Australasian and Singaporean 
Sections seminar. 

Martin Fenner, chair of the organising committee, opened the 
proceedings to 222 delegates from 24 countries, encouraging 
us to adhere to his motto for ASPECT 2017 of ‘Learn – Network 
– Enjoy’, bootlegged from Singapore’s Land Transit Authority’s 
(LTA) motto ‘Walk – Cycle – Ride’, who kindly hosted the event. 
The LTA currently sees 66% of journeys using public transport, as 
opposed to cars, and targets 75% by 2030 with 85% of houses 
within 10 minutes’ walk of a subway station. Travelling around the 
network it is clear to see that time, money and attention to detail 
have been invested into making the subway system a shining 
example of how to run and operate a modern, ‘Durian less’, 
metro system. Durians are fruits that have a notoriously strong 
odour, so they have been banned from the Singapore metro 
system. We hadn’t come across a Durian before and so it was a 
surprise to see this appearing on official metro signs.

The event showcased 33 technical papers from 17 different 
countries, as well as social events and technical visits, impossible 
to summarise in a single IRSE news article, instead we have 
chosen to summarise five key lessons learnt, drawing on input 
from all the presenters.

Number 1, start at the beginning, it goes without saying but I 
am sure many of us have experienced projects that have vague 
or changing requirements. The lesson is to produce a solid 
concept of operation and customer requirements set, agreed 
by all stakeholders before launching into project delivery. This 
was highlighted by a number of presenters as being crucial to 
the success of their projects. Robert Cooke from the LTA gave 
some excellent examples of the detail in which they specify 
requirements, down to the level of timings on stages of the 
platform interface door operation. No one advocated against 
doing this and during the evening a number of examples of why 
were discussed.

Number 2, finish at the end, we lost count of the number of 
times asset management was mentioned. Operators highlighted 
their increased focus on whole life cost, over that of the initial 
outlay. They highlighted the role both the assets themselves and 
tools, such as condition monitoring and Business Information 
Modelling (BIM), can help by applying intelligence to the 
maintenance of assets and delivering with a lean philosophy, 
improving system availability and reducing costs. In the end we 
should be specifying and designing with the end user in mind. 
This should include passengers, operators and maintainers.

Number 3, attend to the detail, integration is key to the success 
of any rail signalling project. Whether the interface is platform 
interface doors, rolling stock or other rail or road traffic systems, 
many risks, but also opportunities lie in the detail. Examples of 
both good and bad integration were provided throughout the 

event. The key messages we identified are that it’s important 
to understand the interactions between the systems, specify 
and agree the requirements on both sides of the interface, 
including logging in order to facilitate root cause investigations. 
The interface should then be tested as realistically as possible 
to identify as many faults prior to on-site testing and finally do 
this testing soon enough to fix the issues before they impact 
your programme.

Number 4, collaboration and sharing is not only important to 
the success of our projects but the development of competence 
within the industry and ultimately our continuity as a profession. 
A number of presenters identified road automation as a threat to 
rail and Bassam Mansour presented on hyperloop. Technology is 
changing the transport industry and whilst it is right we embrace 
these new technologies we as an industry must continue to 
deliver to a high standard, on time and on budget to remain 
competitive. The sharing of knowledge, best practice and 
innovation is key to this within the rail industry but also outside 
of our industry. We are pleased to report ASPECT 2017 played 
its role, not only were the presentations informative but the 
delegates attending the event were eager to speak with the 
younger members, share ideas, and provide advice.

Finally, number 5, with the sharing of knowledge in our 
minds, the final learning point is that we must all manage our 
own obsolescence. Technology and industry are changing, 
the increased prevalence of Commercial Off the Shelf (COTS) 
hardware, use of standard protocols couples the signalling and 
telecoms industry to the fast-paced commercial world. We must 
as engineers keep up, continually learning and developing to 
meet the requirements of the industry, deliver the highest quality 
to our clients and make sure the industry and we personally don’t 
get left behind. 

We thoroughly enjoyed the event and the country of Singapore 
with its interesting food, drink, culture and experiences. On 
behalf of ourselves, other younger members and all ASPECT 
attendees we would like to thank the organising committee for 
delivering a hugely educational and enjoyable event, the LTA 
for supporting the event providing the facilities, all the sponsors 
including SBS Transit and Singapore Mass Rapid Transport 
(SMRT) for supporting the event and opening their doors for 
the technical visits and finally the presenters and delegates for 
sharing your knowledge, welcoming us to the IRSE international 
community and providing us with a thoroughly enjoyable week.
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Meet the ASPECT 2017 Bursary Winners
Keith Upton, YM Chair

ASPECT 2017 conference was a great event for all but especially 
to 10 younger members who won the Hewlett Fisher bursary. 
This enabled them to attend the conference free of charge and 
provided further money to cover travel and accommodation 
costs. The IRSE are able to offer the bursaries because of the 
generosity of Frank Hewlett, a past member of the Institution 
who made a bequest to the IRSE in his will, and from a fund 
established in honour of Alan Fisher, a past president who died 
in February 2009.

This year the bursary winners came from the UK, India, South 
Africa and Malaysia and they all converged on Singapore for the 
three days of the conference. All the bursary winners stayed for 
the technical visits and some even attended the Australasian and 
Singaporean Sections seminar on the Friday.

We caught up with the bursary winners and asked some 
questions to get to know them and find out how they found 
the conference.

Colin Alonzo Williams,  
Senior Consultant, SNC-Lavalin Rail and Transit, UK
How long have you been in 
the rail industry?
Seven years
Why did you apply for the 
ASPECT 2017 bursary?
I was keen to see the 
developments and ongoing 
work in the industry. I 
had also written a paper 
which was chosen to 
be presented at the 
conference, thus I was 
really looking forward to 
sharing my work.
What were your 
main take home 
points from ASPECT? 
The breadth of work taking 
place in the railway signalling 
industry as well as the challenges we are all facing.
What did you do in Singapore away from the conference?
I took in the city and the gardens, and enjoyed socialising with 
other delegates
What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?
Definitely apply, it may give you the opportunity to vastly 
increase your rail industry global exposure and have fun doing it.

luke Church,  
Systems Engineer, Thales UK
How long have you been in the rail industry? 
Two Years
What motivated you to attend ASPECT 2017?
ASPECT was a fantastic opportunity to meet people who are 
knowledgeable and passionate about railway signalling and 
to learn about developments from all over the world. It was 
an unmissable opportunity for me to write and present on a 
subject I’m interested in and to share my knowledge with others 
in the industry.

What were your main take home points from ASPECT?
The scale and ambition of signalling works in the Asia-Pacific 
region is impressive. Not having legacy infrastructure can be 
liberating, particularly when building upon the lessons learnt by 
well-established operators. 
What did you do in Singapore away from the conference?
I enjoyed eating great food at the Hawker Markets.
What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?
Write an abstract for a paper; it will really boost your chances of 
receiving the bursary as well as giving you a fantastic opportunity 
to write and present a technical paper.

Mohammad Nazrin Norahim,  
Project Engineer (Signalling & Train Control Systems), 
MRT Corp Sdn Bhd, Malaysia
How long have you been in the rail industry?
Four years 
What motivated you to attend ASPECT 2017? 
Besides acquiring knowledge on the advanced railway 
technology, I am keen to meet new people from every part of 
the world and interested to hear about their contribution to the 
railway industry and share their thoughts on the development of 
railway technologies globally. 
What were your main take home points from ASPECT? 
My major take home point was the visit to SMRT Kim Chuan 
Depot. I am extremely impressed by how efficient the materials 

Colin

Luke

Mohammad
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and spare parts were being operated by its state-of-the-
art automatic storage and retrieval system. It is the tallest 
underground automated warehouse system in Singapore which is 
about 23 metres high. Truly an engineering marvel.
Presentations from the IRSE younger members were also one 

of the main highlights throughout the conference especially 
the topics on the implementation of the STEM Rail project as a 
recognition to the railway engineering. From this approach we 
can foster interest in railway engineering among women and 
young generations and as an inspiration to them.
Overall it was a fruitful discussion and an enjoyable moment 

meeting with new people exchanging ideas on new technologies 
from a different part of the world. 
What did you do in Singapore outside of the conference?
Besides attending the social event organised by IRSE, I did a little 
bit of exploring in Singapore by using the SMRT which is by far 
the most convenient and easiest way to commute in Singapore. 
You can literally go anywhere in Singapore without worrying of 
getting lost because the train system is very easy to understand. 
What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?
I extremely encourage IRSE young members to apply for the 
bursary as this will serve as a platform for you to go to places 
outside of your country and acquire new knowledge on the 
fast-growing railway technology and to expand your network 
internationally.

Sam loveless,  
Assistant Design Engineer, Siemens, UK
How long have you been in the 
rail industry? 

Four years; two in a 
technical capacity.

What motivated you to 
attend ASPECT 2017? 

I met Martin Fenner at an IRSE 
talk in London, where he told me 
about ASPECT and the bursary, 
and encouraged me to apply.

What were your main take home 
points from ASPECT? 

The importance of system 
migration and performance 
requirement specifications were 
big take-home topics for me. The future of radio transmission 
networks is still up in the air all over the world and it’s going to be 
fascinating to see who uses what. Not being familiar with GSN, 
the paper from Nagaoka University was of great interest to me: 
one of a fair few I have or want to re-read. It was also great to 
get a generally positive and/or engaging atmosphere from the 
delegates I spoke to.

What did you do in Singapore away from the conference? 

Tried to cover as much of the island as I could. I wandered 
to various places by foot, metro, monorail and cable car. A 
visit to the Gardens by the Bay proved to be everything I 
hoped it would be. 

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary? 

Go for it! It’s one of the best opportunities out there for a young 
signalling engineer, and there’s no downside to applying. 

Mashia William Tebele,  
installation, testing and commissioning manager, 
Bombardier RCS, South Africa

How long have you been in 
the rail industry?

It has now been over eight 
years of experience in the 
railway industry 

What motivated you to 
attend ASPECT 2017?

My technical paper titled “The 
Monorail Dream in South 
Africa: The Alternative”, was 
accepted for presentation 
on the Introductory Day. 
As an individual, this was 
a great opportunity to 
present my first paper to 
fellow professionals on an 
international platform. I took 

the opportunity as my ambitions and aspirations 
to enhance my technical knowhow, share my experience and 
technical expertise, and contribute to the body of knowledge 
in the monorail industry, in signalling and telecommunications 
engineering and to the broader railway and monorail society. 

What were your main take home points from ASPECT?

Firstly, the interaction with the IRSE members was very much 
welcome, but also, being afforded this opportunity helped 
me in building more confidence in presenting on a global 
stage. It was also a chance to observe and learn how other 
people in the world innovatively address and resolve everyday 
problems which they encounter in their various railway 
transportation environments.

What did you do in Singapore away from the conference?

For me it was a coincidence that I was presenting about the 
monorail only to find out that there is the Sentosa Express 
monorail which joins the Sentosa island to Singapore. I must say 
thanks to Prof Gan Hiong Yap and one of his Students Moh Wei 
from the Singapore Institute of Technology who encouraged me 
to visit the Sentosa Express, take on the Cable Car back to the 
Harbour Front station, I then continued with the Mass Rail Transit 
(MRT) called the Purple North East line towards Sengkang station 
and took the Light Rail Transit around the circle and Sengkang. 
The trip and the experience was worth it.

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?

I would encourage the Younger Members to sometimes allocate 
time to go through the IRSE magazines and go to the website 
because that is how I found out about the Hewlett Fisher Bursary. 
With that I would like to thank Mr Frank Hewlett and Mr Alan 
Fisher for such a generous and prestigious funding opportunity, 
may their souls rest in peace. 

Alexander Patton,  
Systems Engineer, Siemens, UK
How long have you been in the rail industry?

Two and a half years

What motivated you to attend ASPECT 2017?

ASPECT 2017 was a great opportunity to publish my work, share 
it with an international audience and meet fellow engineers from 
around the world. The location also offered a unique chance to 
experience the Singaporean and Australasian rail industry.

Sam

Mashia
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What were your main take home points from ASPECT?

ASPECT examined in depth 
the themes that are driving 
change within rail signalling, 
with each presentation offering 
a window on fresh approaches 
and new applications of 
technology. With topics ranging 
widely, from team dynamics 
and staff development to the 
viability of Hyperloop, I gained 
not only knowledge of new 
developments, but also a better 
view of how it all fits together. 
From a personal perspective, 
the exciting (though slightly 
daunting!) challenge of 
presenting was a fantastic boost 
for skills and confidence.

What did you do in Singapore away from the conference?

As a passionate gastronome, I spent a lot of time visiting local 
hawker centres (street food) and tea houses and developed a 
fondness for kaya toast and chicken rice. Beneath the façade of 
endless shopping centres, Singapore has a vibrant urban culture 
supported by a great transport system, reminding me of why I 
joined the rail industry. Getting to share it with my partner and 
some of the other bursary winners was an added bonus.

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?

Submitting a paper to the conference is the best way to increase 
your chance of winning a Hewlett-Fisher bursary and make the 
most of your time at ASPECT. It’s likely that you are involved in 
a project that others may find interesting- if you are uncertain, 
speak with your colleagues! Preparing my paper and presentation 
was a lot of work, but completely worth it.

Tanya Chong,  
Project Engineer, Siemens,UK
How long have you been in the rail industry? 

Three years and eight months

What motivated you to attend ASPECT 2017? 

I am always looking for opportunities to stretch myself, 
and presenting at a conference was definitely one of these 
although I did not feel I would be able to until much later in 
my career. However, when I saw the call for papers, I felt that 
I had something that I could contribute which would inspire 
other younger members and would be of interest to the wider 
IRSE community.

What were your main take home points from ASPECT? 

I was a little worried that the conference content would be too 
technical for me to follow or understand, but the presenters 
seemed to all know how to make sure that they gently introduced 
their topics as part of their presentations which made the content 
accessible. Even if there were some details I did not understand, 
I felt comfortable to approach other presenters and delegates to 
discuss the topics afterwards.

What did you do in Singapore away from the conference?

There were many evening events and half a day of site visits 
which you could take part in which allowed for further networking 
and learning. Outside of all conference related activities, I 
managed to try Peranakan cuisine, admire Singapore’s blend 
of old and new, and enjoy seeing Christmas decorations in 
the warm weather!

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary? 

After reading this, they should know about the bursary. So, for 
me, this question is more about younger members knowing that 
they can and should apply to present at events if they feel they 
have something to share. I initially only applied because there 
was a call for papers for a younger members session and would 
have thought that my topic was not interesting/relevant enough 
to have been considered for the main conference.

Umar Khatthaf ,  
Signalling Engineer, Atkins, India
How long have you been in 
the rail industry?

Four and a half years

What motivated you to 
attend ASPECT 2017?

Main reason was, it is an 
international conference for 
the rail industry and I believed 
it was a good platform to 
learn new technologies and 
networking with the fellow 
members of IRSE. 

What were your main take 
home points from ASPECT?

The papers presented in the 
conference and the interaction held with the delegates of the 
ASPECT were really informative and gave me an opportunity to 
know about how the industry is functioning globally. The most 
impressive presentation for me was “A new approach and a real-
time network view” presented by Martin Rosenberger. 

What did you do in Singapore away from the conference?

I have visited almost all the places in Singapore. Marina Bay, 
Garden by the Bay, China Town, Universal Studios, Dolphin 
Island, Arab Street and of course Little India too.

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?

My recommendation to the Younger Members to read IRSE News 
on the regular basis to grab fantastic opportunities like this. 

Alex

Tanya

Umar
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Keith Upton,  
Signalling Engineer, Atkins, UK

How long have you been in the rail industry?

Just over five years

What motivated you to attend ASPECT 2017? 

For me it was a chance to learn about technological 
developments from around the world and to meet other IRSE 
members from outside the UK. However, as the current Younger 
Member Chairman, I also saw this conference as a chance to 
network and meet Younger Members from around the world and 
begin to build a global network!

What were your main take home points from ASPECT?

I enjoyed the conference and even though it was a lot to take 
in with so many presentations, I took home a few points. I saw 
that interfaces have always been important but could be even 
more important now, and they must be well defined as early as 
possible in a projects development cycle. I also learnt about new 
and exciting technology that could change how we do railway 
signalling, both within and outside the rail industry!

What did you do in Singapore away from the conference?

I figured that since I was in Singapore and who knows when I 
would come back so I went to as many places as possible! Some 
of the highlights were the Night Safari (a zoo in the dark, which 
was incredibly atmospheric), Gardens by the Bay and the 15 min 
light show in the evening to Christmas music, the interesting mix 
of old and new as you walk around the centre and the ‘green 
belt’, an area in the centre of the island devoted to nature 
reserves, going there felt like being in the middle of a rainforest 
(plus I saw some native monkeys)!!

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary?

It is so easy to apply so why not. You get the chance to meet 
other IRSE members, learn new things and go to a new country. 
Keep involved in the IRSE and the Younger Member sections 
around the world as they are there to help you, so find them 
and get involved!

Matt Slade,  
Senior Systems Engineer, CPC Systems, UK

How long have you been in the rail industry?

Nine years

What motivated you to attend ASPECT 2017?

The hosting of ASPECT in Singapore presented a great 
opportunity to meet colleagues and visit railway operators 
outside the UK. I was excited to develop my professional 
network and learn from colleagues facing similar challenges 
internationally. I was keen to use this knowledge to aid 
both my work in the UK and the support my study for the 
IRSE examinations.

What were your main take home points from ASPECT? 

The signalling and telecoms community is international and 
not just isolated to the UK, where I work. Internationally our 
IRSE colleagues are facing similar challenges and working on 
similar solutions. The IRSE is an excellent conduit to share our 
knowledge and best practise, collectively raising the industries 
standard as a whole. The projects, innovations and approaches 
shared in this, and conferences like this, are there to be used to 
our advantage and ultimately to pass the benefit our clients and 
the travelling public. Returning to the UK I am already applying 
the learning from this event to raise the standard of what 
I am delivering.

What did you do in Singapore away from the conference?

We stayed for 10 days including the conference so had 
an opportunity to take in most of Trip Advisor’s top 
recommendations. For anyone thinking of visiting Singapore 
I would recommend Raffles. For those with a little more time 
on their hands visit Pulau Ubin which sits just off the north of 
the island, to take in the Chek Jawa Wetlands and escape the 
bustle of the city.

What would you say to other IRSE Younger Members who 
may be thinking about applying for the bursary or not know 
about the bursary? 

The opportunity allowed me to attend five days of learning and 
networking, gathering best practise and experience from the 
international signalling and telecoms community, including some 
personal time to enjoy myself as well. I’d encourage any Younger 
Member thinking of applying to ‘just do it’ as you won’t regret 
it. I hope to meet the friends I made as ASPECT 2017 in future 
events and will see future bursary winners at the next ASPECT.

Keith Matt (and wife Zoe)

The bursaries are open to anyone under the age of 35, so 
keep reading IRSE News and watching the website to find 
out when you can apply to be considered for one.

If you want to learn more about the Younger Members 
section (around the world) and join the mailing list then 
please email younger.members@irse.org

mailto:%20younger.members%40irse.org?subject=
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An overview of the “IRSE CBTC and beyond” conference
Toronto, 30 November – 1 December 2017

Report and photos by Yousef Kimiagar
For the second year, the “CBTC and beyond” conference was 
held in Toronto at Fairmont Royal York with a special technical 
tour of the state of the art and award winning newly constructed 
Toronto-York Spadina Subway extension (TYSSE) showcasing the 
CBTC solution on the following day.

Over 110 advanced train control and industry experts 
representing about 40 firms, organisations and agencies from 
around the globe came together to share and exchange their 
global knowledge and experience gained over the decades. The 
conference agenda was delivered by 15 speakers from the rail 
transit industry.

Day 1: Thursday 30 November 2017
Yousef Kimiagar, the chairman 
of the organising committee, 
welcomed the attendees and 
speakers to the conference. 
He thanked the attendees, 
the speakers and sponsors. 
He noted that the increasing 
interest in this conference 
is the evidence that we are 
heading in the right direction 
connecting the experts and the 
young professionals. 

In his remarks, Yousef noted 
that when CBTC moving 
block was born more than 
three decades ago, it took 
the industry almost a decade 
to adopt the solution on a few lines and once there was a 
confidence in the added values. But now, generations X and Y 
are embracing and contributing to the fourth industrial revolution 
in a much faster pace. He emphasised that emerging technology 
breakthroughs have increased the level of automation and 
reduced human intervention and this needs to be recognised 
now within the transit and rail industry. Yousef also highlighted 
the need for more high tech and skilled resources in the industry 
and that there are not many organisations educating and training 
the resources. Therefore, the burden continues to be on the 
industry to familiarise, attract and train the new graduates.

At this point, Yousef introduced the senior vice president of the 
IRSE, Dr Markus Montigel, who had travelled from Switzerland 
to attend this conference. Dr Montigel welcomed the audience 
and briefly described the IRSE organisation. He then talked 
about the IRSE events and activities around the globe and 

invited the professionals present to join the IRSE organisation 
as members and contribute to the industry through the variety 
of the programs. 

Keynote Address
Andy Byford gabe the opening keynote address. Mr Byford 
became Chief Executive Officer of the Toronto Transit 
Commission (TTC) in 2012 and his leadership led to many 
improvements in the organisation to the point that in October 
2017, American Public Transportation Association (APTA) 
awarded TTC the “Outstanding Public Transportation System 
Achievement”. TTC is the largest transit agency in Canada and 
the third largest in North America, carrying over 540 million riders 
on an annual basis. As of January 2018, Mr Byford is becoming 
President of the New York City Transit (NYCT). 

Mr Byford talked about the challenges that he faced during 
his term and praised the TTC team for their hard work and 
perseverance overcoming those challenges. For the first time in 
15 years, Toronto is getting 8.6 km of new and award winning, 
Presto electronic fare card and WiFi equipped subway extension 
with a state of the art CBTC moving block signalling solution. 
He noted that back in the 80’s, Toronto and Vancouver were the 
first cities to be equipped with the moving block CBTC capable 
of Grade of Automaton level 4 (GoA4) and Unattended Train 
Operation (UTO). Now after over three decades, once again a 
CBTC solution is being implemented in Toronto.

The speakers
The first presentation was “Strategies for successful re-signalling 
without interruption of service” that was jointly prepared by Dr 
Andreas Steingröver and Jörg Biesenack from Siemens. Their 
paper aimed to elaborate the success factors for refurbishment 
of metro signalling and control systems. Typically, the strategy 
for re-signalling of a metro is individually to be determined and 
is mostly influenced by introduction either of new trains, GoA 
levels, line extensions or a combination of them. Two different 
approaches were presented by means of ongoing re-signalling 
project examples both implementing CBTC. One migrates in 
a staged approach and the other relies on a complete dual 
fitting with switch-over and back. The system transition at stage 
borders requires careful design including consideration of safety 
and operational aspects. Further on, plenty of on-site testing 
time is necessary for deployment of new operational concepts 
or operation modes. Training facilities for traffic controllers 
and drivers help to reduce possessions. Nevertheless early 
involvement of all parties ensures acceptance and successful 
migration under the rolling wheel. 

Yousef Kimiagar, chair of the 
organising committee.

Markus Montigel, Senior Vice President, IRSE. Andy Byford, keynote speaker.
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David Dimmer (Thales) presented “Resignalling with CBTC – 
Overlay or Complete Replacement” and reviewed two strategies 
for resignalling an existing metro line with Communications 
Based Train Control. The strategies discussed were overlaying a 
CBTC system on top of an existing fixed block signalling system 
or a complete replacement of the existing signalling system with 
a standalone CBTC system. The two strategies were compared 
with respect to the complexity of migration and the performance 
of the final implementation. The presentation was supported 
by case studies. 

Saïd El Fassi (SNCF) and Virginie Raoul, (Systra) talked about the 
“NExTEO EOLE Project - Introducing CBTC on Line E in Paris” 
and increasing the overall performance of a suburban line in a 
conventional open railway and not just adding a new signalling 
system and new driving mode onboard. They discussed the 
benefits of the CBTC under ATO operating mode driving with 
speed curve very close to the emergency brake intervention. This 
removes the driver reaction time and providers a smoother ride. 
They further explained this gain is only possible if the existing 
transportation system hosting the CBTC is in accordance with the 
overall expected performances. Thus, the CBTC is not the only 

link in the performance chain, and through the ATP the overall 
railway system may be impacted. In this context, three axes of 
the engineering approach are developed to define, assess and 
control the overall performances of such system: 1) Performance 
assessment and system architecture, 2) System modelling 
approach and 3) Impact of human factors. 

Pete Tomlin (TTC) talked about “Brownfield resignalling of the 
Yonge, University, and Spadina line subway in Toronto” with 
an overview of TTC’s objectives for Automatic Train Control, 
the contract history and changes up to March 2015 when TTC 
moved ‘all in’ with Alstom to deliver the project. An overview 
of the project delivery from March 2015 to the present day was 
reviewed along with the Phase 1 (Yorkdale to Dupont) in service 
22 October to 4 November 2017, TYSSE partially in service and 
‘ghost mode’ and the lessons learned and take aways for success. 

Dr David Thurston (Chairman IRSE North America Section & 
Chief Engineer Train Control CP) discussed CBTC Interoperability 
by reviewing its history from the beginnings in Paris with SACEM, 
to virtual block, to distributed location determination schemes. 
He cast the future as a little more clouded and highlighted the 

Speakers at the conference included: Top row, left to right: Jörg Biesenack, David Dimmer, Saïd El Fassi and Virgine Raoul, Pete Tomlin. 
Middle row, left to right: David Thurston, Mike Palmer, Adeeb Khawja and Raheel Qureshi.
As can be seen in the photograph above, there were more than 100 attendees at the conference.
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high cost of developing a new vital system, with suppliers having 
to adjust expectations relative to functionality, cost and support. 
It seems that the CBTC suppliers developed their CBTC systems 
before any established standards were drafted. He explained a 
market that has matured with several varieties of incompatible 
offerings. New York and Paris (as well as China) have strived to 
come up with interoperability with mixed success. With this in 
mind, and the current technology and interfaces requirements 
for intelligent transport systems (ITS), internet of things (IOT) 
and other expanding systems, there are needs to adapt to a real 
interoperable system. 

Mike Palmer (TTC) presented the “Lessons Learned: the Easy 
and Hard Ways for Brownfield CBTC” and went over top ten 
golden rules from lessons learned the easy and the hard way 
from brownfield CBTC migrations. He reminded signalling 
engineers and contractors that the customer is (always) right 
and that operational considerations are just as relevant as the 
technical side. 

Adeeb Khawja (Thales) analysed the applicability of the Long 
Term Evolution (LTE) cellular standard for CBTC communications. 
Results of tests conducted by Thales were presented along with 
an outline of projects under development that are using LTE, 
either as the primary communication medium or as a backup 
to an IEEE 802.11 wireless system. He also examined the 
opportunities and challenges that LTE brings to a CBTC system. 

Raheel Qureshi (Thales) presented “A Cyber Approach to 
connected Urban Transport”. Ransomware has been a major 
topic of discussion within the Transport community across the 
Globe as patch management is not an easy topic to solve in 
the Operations Network. He expressed concerns that as we 
move forward into the very connected cyber era, interconnected 
vehicles and transport systems, via the use of digital applications 
and open networks, we face an increasing amount of cyber 

threats impacting the integrity, availability and most importantly, 
the everyday safety. The growing number of digitised solutions 
added to the rail operation increases the dependency of the 
Internet of Things (IOT) making them more prone to cyber-
attacks. Due to the complexity, the cross between Operations 
Network (OT) and Information Technology (IT) are more closely 
intertwined, therefore a breach in one network can easily impact 
another network. The complex coupling of heterogeneous 
environments, complex sub-system in an urban railway, multiple 
Day Zero attacks which can compromise IOT devices and 
bridging of IT and OT networks all raise cyber concerns. 

Jonathan Hulse (Parsons) presented “Prescriptive versus 
Performance Based Specifications for CBTC”. He discussed that 
in spite of best efforts and intentions, many specifications are 
overly prescriptive, there are many reasons for this, but ultimately 
the specifications are driven by the client and the consultants. 
He discussed the possible approaches to both, the constraints 
and the choices to make, and how to determine and develop the 
correct level of specification. The presentation considered the 
different needs between greenfield and brownfield projects, and 
those in between, such as system upgrades or extensions. 

Tom Ceunen, (OTN Systems) presented “New Communications 
Standard for Vital Communications in Rail/Transit” explaining 
the latest standards for communications in transport networks. 
Through a collaboration of the IETF, the ITU-T and Industry, 
MPLS-TP (Multiprotocol Label Switching -Transport Profile) has 
been defined. MPLS simply and efficiently directs data from 
one network node to the next based using short path labels 
rather than long network addresses. MPLS-TP combines this 
packet efficiency with mission-critical grade performance for 
packet-based mission-critical operational networks. The MPLS-
TP standard can be seen as a large library, he explained, which 
parts have to be selected in order to have the best fit network 
for vital communications in rail/transit projects. The intention of 

Left to right: Jonathan Hulse, Tom 
Ceunen and Alan Rumsey.

Below, all wrapped up for the 
technical tour on the second day.
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the speaker was to ensure the attendees understand the basics 
of the new MPLS-TP standard, the technical benefits of MPLS-TP 
for vital communications in rail/transit projects and why MPLS-TP 
solutions mean a low total cost of ownership.

Dr Alan Rumsey (Rumsey Transit Systems Consulting) was the 
final speaker, summarising the strategic drivers of change in 
the signalling industry, as viewed by the IRSE’s International 
Technical Committee. The presentation discussed drivers of 
change from the perspective of the users/specifiers of signalling 
systems, including: a continued emphasis on system safety, 
an increased focus on operations, and the need for lower cost 
signalling solutions to support the business case for signalling 
upgrades. The drivers of change from the perspective of the 
suppliers/providers of signalling solutions, included maintaining 
a competitive edge, developing global solutions/products, and 
communication technology considerations.

The sponsors
Our thanks to our sponsors and supporters of this event: 
TTC as the delivery partner; Platinum Sponsors: Alstom, 
Gannett Fleming, SNC-Lavalin and Thales; Gold Sponsors: RSC, 
Hatch, Parsons, and WSP and Silver Sponsors: CBTC Solutions 
and Green Aspects

Day 2: Friday 1 December 2017
The second day of the conference was the technical tour 
arranged by our partner TTC to visit a newly constructed subway 
– a unique opportunity for over 60 of the attendees to be the first 

to experience a ride on the TYSSE 8.6 km extension showcasing 
the CBTC automatic operation (ATO). This was an exclusive 
technical tour arranged for the conference attendees and in 
advance of the opening to the public. The line was scheduled for 
formal opening two weeks later by the Canadian Prime Minister, 
Ontario Premier, Toronto Mayor and many other politicians 
and executives. For this reason, the use of camera was banned 
throughout the tour.

The attendees got on the northbound University line subway 
and got off at the border of the existing line and the extension 
at Sheppard West Station. After welcome by the TTC Chief 
Operating Officer, Mike Palmer, and the registration at the check 
point, each group of 10 was taken on a dedicated northbound 
train accompanied by a technical tour guide to enter the new 
extension that was not yet open to the public. The tour attendees 
had the chance to get in the cab and witness the full ATO 
operation. After travelling for about 8.6 km, the riders alighted at 
Vaughan Metropolitan Centre station where they visited stunning 
new subway station designs and the Automatic Train Control 
(ATC) equipment rooms. Every one of the six stations of the line 
is uniquely designed winning TTC a station design award. 

The delegates transferred to southbound trains to visit York 
University station, another artistically designed station, where 
there was a chance to take a group picture outside. They then 
returned via Downsview Park station to Sheppard West and from 
there continued the southbound trip with public passengers who 
used the line for their normal commute.

The remarkable York University station under construction earlier in 2017. Photo TTC.

Do you know someone who isn’t yet a member of the 
IRSE, but would benefit from joining us? If so, please share 
the opportunities, support, information and networking 
advantages of membership with them and encourage them 
to consider whether membership is for them.

Full information can be found on the website at  
www.irse.org, and your local section will always be happy 
to offer support and advice.

Help to spread the word and to ...

Spread the word!
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FRENCH SECTION
Technical conference: return on experience of the new  

French high speed lines, in revenue service since July 2017
Cedric Blin

On 18 October 2017 the French Section 
(IRSE-FS) held a technical conference 
at SNCF headquarters in St Denis. The 
theme was the return on experience of 
two new high speed lines (HSL) recently 
put into revenue service in France: 
Bretagne-Pays de la Loire (Brittany-Loire 
Valley) (BPL), running from Le Mans to 
Rennes, and Sud Europe Atlantique (SEA), 
running from Tours to Bordeaux.

The conference, kindly hosted by SNCF, 
consisted of a series of four papers. 
Attendees came from France, Belgium 
and Switzerland and at 5:00pm joined 
Christian Sevestre, former SNCF Réseau 
technical director (recently retired) and 
IRSE past president 2014-2015, and Hugh 
Rochford, contract manager at SNCF 
Réseau and secretary of the IRSE-FS.

Opening the conference, Christian 
Sevestre briefly reminded the attendees 
about the IRSE and the main objectives 
of the IRSE French Section: to develop 
mutual understanding between 
professionals in France, Luxembourg 
and Belgium in railway signalling and 
telecoms, and to enable professionals 
to meet and exchange best practices 
in an informal setting: conferences and 
technical visits.

After a short introduction, Hugh Rochford 
compared the BPL and SEA HSL projects. 
Both were built in France, but followed 
two different models. The two projects 
were delivered by different public-
private partnership (PPP) organisations 
using specific technical innovations. 
As a consequence, new operating 
situations have been encountered with 
new interfaces in the scope of safety, 
maintenance, signalling and operation.

Conference Papers
Experience and feedback from Sud 
Europe Atlantique HSl 
By Salvatore Sinapi, Engie, and 
Pascal Dumont, Systra
Pascal Dumont presented the main 
features of the SEA project. A brief 
introductory film set the scene: The SEA 
project saw the design and commissioning 
of 302 km of new high speed line with 
ten junctions interfacing with the French 
National Railway Network. The SEA HSL 
is equipped with both TVM and ERTMS 
Level 2, and can be operated at the 
commercial speed of 320 km/h with a 
headway of 2min45s under ERTMS L2 

operation. This has reduced the travel 
time between Paris and Bordeaux from 
3hr14min to 2h05min.

Salvatore Sinapi described the 
organisation of the PPP and the project 
governance principles set up for the 
global project, and then focused on 
COSEA, the organisation in charge 
of the design and construction of 
the line, including signalling and 
telecommunications systems.

In order to deliver the project on time, 
COSEA had to not only implement 
a concurrent engineering working 
methodology emphasising the 
parallelisation of tasks, but also pre-
build and as much as possible offsite 
construction. The production of the 
Safety File was not such an easy task 
either, considering that it was necessary 
to test both the method and the 
organisation simultaneously with the 
existing implementation. Experience has 
shown that financial matters are not an 
obstacle when it comes to solving last 
minute problems and guaranteeing the 
commissioning date.

The speakers concluded by stressing 
some of the key lessons learnt from 
this project in terms of telecoms 
and signalling: 

• A clear definition of the requirements 
must be shared between all 
stakeholders, including the operator.

• Parallelisation of macro tasks 
and successive iterations enables 
efficient project delivery.

• Active management of technical and 
contractual risks is necessary. 

• Targeted independent checks 
throughout the project. 

• Regular feedback should be given 
to the certifying body, Certifer, 
and national authority, EPSF, on 
progress and main choices regarding 
system validation.

Experience and feedback from 
Bretagne Pays de loire HSl 
By Sidoine Serraj, Rail Projects Director, 
Effiage Energie and Cedric Blin, Project 
Manager, Ansaldo STS
Sidoine Serraj introduced the overall 
organisation of the project and the main 
characteristics of the new BPL HSL. 
The new 218 km line supports TVM 
signalling along with ERTMS L2 (and L1 
for freight traffic passing Le Mans) and 
features eight junctions connecting to 
the French National Railway Network. 
It can be operated at the commercial 
speed of 320 km/h, with a headway of 
2min45s under ERTMS L2 operation, thus 
reducing travel time between Paris and 
Rennes to 1h25min (a reduction of 37min). 
Cedric Blin presented a description of 
the signalling activities performed at the 
various stages of the project.

With respect to the BPL HSL’s RoE, the 
presentation covered the organisation 
of the implementation, the main issues 
in signalling, the technical solutions 
and implementation, the project 
management and controls, compilation 
of the Safety Files, success stories, and 
recommendations for future PPPs.

The conference was held at SNCF headquarters in St Denis and was well attended.
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The recommendations were:

• Given the scarcity of expertise 
due to three parallel HSL projects, 
expert entities should be organised 
upstream of the contract in order 
to integrate the organisation 
from the outset. 

• The interlocking/OCC interface 
should be made more flexible to 
allow the decorrelation of signalling 
and OCC deployment schedules. 

• The scope of new developments 
in PPP projects should be limited 
to reduce the risk in a complex 
contractual context.

The telecom system for 
ERTMS within PPP 
By Thomas Jennequin, 
I&P Telecommunication 
department, SNCF Réseau
This presentation focused on the feedback 
of the commissioning and operation of the 
GSM-R telecom network designed and 
built namely for ERTMS through two PPPs.

Thomas Jennequin described the 
telecom network requirements posed by 
the ERTMS system which included the 
transmission of the signalling information 
in the driver’s cab via a radio interface 
and the compatibility between signalling 
scheme plan and GSM-R performance. 
High GSM-R availability requiring a 
specific architecture and the centralised 
national GSM-R network architecture, 
common to all lines was also explained.

Thomas covered the support provided 
by SNCF Réseau for the telecom 
system built by the PPPs for ERTMS, 
as well as their support for centralised 
supervision. He underlined the need to 
have a centralised GSM-R system (mobile 
switching centres common to all lines) 
and unique supervision for the whole 
telecommunication network.

The implementation experience and 
feedback of the ERTMS supervision has 
shown the robustness of the supervision 
cell interface created by SNCF Réseau 
with the various organisations (PPP 
Infrastructure Managers), as well as an 
efficient collaboration in detection and 
rapid problem solving. This has resulted in 
improved quality of service.

Nevertheless, some improvement areas 
have been identified, including:

• The current ERTMS system remains 
fragile and often requires the 
mobilisation of systems experts since 
problems are complex.

• Predictive models and monitoring 
methodology still need 
to be improved.

• The migration of the current 
ERTMS transmission mode to IP 
technologies is more suitable for 
data transfers and undoubtedly a 

more effective technical response to 
increase the system reliability. 

• This type of centralised system leads 
us to reflect on the organisational 
model to be put in place over the 
long term (skills transfer, means and 
tools, maintenance engineering).

The deployment of remote 
Operation Control Command 
Stations (OCC) within HSl designed 
and build through PPP 
By Marino di Franco, I&P System Project 
Manager, SNCF Réseau
Marino di Franco introduced the different 
kinds of PPPs implemented for the two 
lines and detailed the main characteristics 
of each OCC put into service. He then 
presented the scope of his work for each 
HSL and their interfaces with the existing 
French National Railway Network. 

The OCC deployment was performed 
through several steps, including: 

• Control tables.
• Equipment production and 

parameterisation.
• OCC platform testing.
• On-site integration tests (mainly 

OCC SNCF Réseau/PPP Interlocking 
/SNCF Réseau Interlocking).

SNCF Engineering’s objectives were 
not only contractual (e.g. to achieve 
project milestones needed by PPP and 
final milestones for revenue service, or to 
ensure that stakeholder responsibilities 
are respected), but also, technical: These 
include the design of HSL systems at 
the interfaces with the French National 
Railway Network systems, confidence in 
the proper functioning and safety level 
of the installations of the lines built via 
a PPP, ensuring the proper functioning 
and safety of interfaces within the PPP 
framework, and to develop the capacity 
to intervene in a homogeneous manner 
within all PPP projects.

There were several success stories 
from the two projects shared. The 
implementation of an interface integration 
test process based on the existing SNCF 
Réseau process, the carrying out GSM-R 
integration tests on SEA and BPL and 
the creation of new services adapted to 
the context (e.g. ERTMS supervision unit, 
external controls, final inspection of works) 
are three examples. 

Additional success storied outlined 
the dynamic and participative collective 
work that created team mobilisation and 
sparked interest in PPP projects, and the 
establishment of single points of contact 
in relations with the PPP.

Nevertheless, there were some areas 
for improvement. It was identified that 
there were difficulties identifying the 
limits of responsibilities due to the SNCF 
acting, both as a PPP partner and service 

provider. The growth in SNCF resource 
mobilisation was also directly impacted 
by the increasing needs of assistance 
requested by the PPP. There was 
difficulty in carrying out expert analysis 
without having all the design elements 
available, and the limits of intervention 
at the interfaces were not always 
sufficiently accurate.

The suggestions for improvements 
identified for future PPPs were to: 

• Present the contractual framework to 
the technical teams.

• Anticipate the need in terms of 
expertise mobilisation. 

• Improve the definition of 
performance limits at interfaces. 

• Improve the definition and 
anticipate the common reference 
framework to be used.

Questions and answers
At the end of the conference, the floor 
was opened to questions from the 
audience. Among the questions raised 
during the conference:

What about the exchange of supervision 
and analysis tools with others?
The exchanges are regular, but the 
organisations are different and the 
solutions are not always transferrable.

Which requirements should be 
imposed on GSM-R to meet the 
needs of the ERTMS?
Requirements depend on local 
performance needs on specific locations 
of the line, whereas the European 
specification focuses on an average level 
of performance across the line, which is 
not the same target. Therefore, some new 
forms of requirements have now been 
set up for GPRS.

A general comment was also raised at 
the end of the presentation, that industrial 
manufacturers have no feedback from 
experience about the behaviour of their 
systems in operational mode and they 
would like to know more about how to 
improve their products.

At the end of the technical conference, 
the SNCF and IRSE-French Section 
representatives thanked the visitors and 
speakers for their active participation 
throughout the conference.
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NETHERLANDS SECTION
Tenth anniversary of the Section and  
presidential visit, 25 January 2018

Alwin van Meeteren, Section Chair

On 25 January the IRSE Netherlands 
Section opened the festive year of their 
tenth anniversary “10 years of knowledge 
sharing”. This opening was organised in 
the Dutch Railway Museum in Utrecht, 
fourth largest city in the Netherlands, 
and a large programme was planned 
consisting of a lecture, panel discussion 
a guided tour and dinner. More than 
100 guests were present, consisting of 
IRSE (Dutch section) members, sponsors, 
and special guests from the IRSE, 
including Peter Symons, Francis How and 
Andrew Simmons.

After a short welcome by chairman of the 
Dutch Section, Alwin van Meeteren, past-
president Andrew Simmons (Network Rail) 
presented some interesting insights in the 
consequences of Brexit (the process of the 
UK leaving the European Union) regarding 
cooperation in the rail sector. 

Andrew said that certainly some things 
might change and budgets might be 
re-allocated, but the will to comply and 
profit from the European developments, 
for example ERTMS, is here to stay. 
He expects that there would also be 
some advantages, like the possibility to 
deviate from the European standards if 
this is beneficial for UK practice. Andrew 
is confident that on the supplier’s side 
the cooperation will continue, as shown 
with the ETCS level 3 tests at the UK 
ETCS National Integration Facility 
(ENIF) test centre.

After a short break IRSE President 
Peter Symons presented his vision on the 
Strategic Drivers of Change, as published 
by the International Technical Committee 
in December 2017 issue of IRSE News. 

This was followed by a panel discussion 
regarding the strategic drivers and 
several other topics. 

The discussion was led by Peter Musters, 
past chairman Netherlands Section. 
On the panel were IRSE Companions 

Karel van Gils (ProRail) and Bart Smolders 
(Siemens), past president Wim Coenraad 
(Movares), chair of the Netherlands 
Section Alwin van Meeteren (Alstom) 
and Peter Symons. 

After a guided tour of the Railway 
Museum, with lots of classic rolling stock 
and locomotives, there was plenty of time 
for discussion during a great dinner.

 IRSE Netherlands Section looks back 
to this successful event with pride and 
gratitude towards our sponsors. The 
celebration of the ten years existence of 
the Section was a big success and a great 
start of this special year.

More pictures can be found on our Flickr 
site, irse.info/yo34x. 

Clockwise from top left:
Peter Symons, IRSE President, found the 
right place for the event.
Alwin van Meeteren with Andrew Simmons.
A stellar line up on the discussion panel.
The event was well attended.

http://irse.info/yo34x
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SCOTTISH SECTION
Younger Members’ Christmas social

Neil Thomson

On the evening of Thursday 7 December 
2017 a hardy group of Scottish Section 
Younger Members braved the cold to 
visit the Glasgow Central Station Tour 
as part of the first dedicated YM Event 
held by the Scottish Section. Despite a 
couple of last minute call offs, eight YMs 
representing four companies were taken 
on a journey through the history of the 
station by the tour’s curator Paul Lyons. 

Paul was a natural showman and brought 
the stories of the station to life with his 
unique delivery which the whole group 
very much enjoyed. The tour started at 
the new concourse and wound its way 
into the bowels of the station finishing 
at a disused Victorian platform before 
Paul gave a rundown of the future plans 
including a museum and introduction of a 
steam engine to bring the old platform to 
life. The evening concluded with a ‘winter 
warmer’ at the Christmas market to toast 
the success of the evening. 

The Scottish Section Committee would 
like to thank Paul Lyons of Glasgow 
Central Tours for helping to arrange this 
event and would encourage members to 
check out this excellent activity. Further 
tours are being considered for later in the 
year and initial discussions have started 

regarding volunteering opportunities to 
help Paul with his plans for the future.

More details of the Glasgow 
Central Tours can be found at www.
glasgowcentraltours.co.uk.

SOUTHERN AFRICA SECTION
Election of new Section Chair, Portia Xaba-Nkuna

Congratulations to Portia Xaba-Nkuna, 
on being elected the new Chair of the 
Southern Africa Section. 

Portia said “2018 is going to be quite 
an exciting and demanding year for the 
Committee, full of challenges and a lot of 
opportunities. There may be various views 
on the state of the signalling discipline 
from all of us, as we are exposed to 
different circumstances and conditions, 
yet I am certain that this places us at an 
advantage of being able to realise the 
bigger picture, provided that we are 
open to working together and accepting 
different perspectives and solutions 
as well as the acceptance of doing 
things differently.

“This year’s theme revolves around 
understanding the needs of the 
industry, in as far as railway signalling is 
concerned. This will assist us in driving a 
responsive strategy for the Local Section, 
going forward.”

Portia will be supported by the following 
committee members: Kobus van Niekerk, 
vice-chair and marketing & comms; 
Ryan Gould, general secretary; 
Johan van de Pol, treasurer; Kamy Pathar, 
knowledge programme officer; 
Harry Ostrofsky, training and learning; 
Piet van Niewenhuizen, events officer and 
Nikesh Hagoon, membership officer. Portia Xaba-Nkuna,  

Southern Africa Section Chair.

For more information 
on IRSE activities visit 

our website

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

Log in for access to past copies of 
IRSE News and a wealth of other news 
and information. 

http://www.glasgowcentraltours.co.uk
http://www.glasgowcentraltours.co.uk
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Re: “What after GSM?”
With reference to the feedback from 
Paul Jenkins on the “What after GSM-R” 
article by Paul Darlington and myself. 
It’s always good to receive comment on 
controversial subjects. To answer some of 
the points made by Paul Jenkins, we are 
certainly not positively advocating that the 
future railway operational requirements for 
track to train radio should be shared with 
the public commercial networks. 

However, this is an option that some 
railway authorities are considering 
and the UIC is studying the likely 
implications. If press reports are correct 
that private funding by the commercial 
mobile providers will enable more radio 
infrastructure to be constructed at the 
trackside in the UK, then this will have 
positive benefits for future operational 
radio needs as additional mast space 
and thus potential better coverage for 
whatever the future holds will result.

Our paper does say that the ‘neutral host 
capability’ could enable network sharing, 
allowing mobile network operators access 
to railway owned and operated line 
side radio access equipment. But while 
technically possible, the arrangements 
for who funds what, and is responsible 
when things go wrong, will be complex 
and challenging.

FEEDBACK
If the railway (be it international or just 

GB) opts to continue with a dedicated 
radio network for its safety related 
operational requirements as suggested 
by Paul Jenkins, then a number of factors 
need to be considered. Firstly, it will 
require some kind of dedicated spectrum. 
It could be argued that the present GSM-R 
allocation should continue, as having 
something in the 900MHz band would 
be ideal since the coverage patterns 
for GSM-R are optimised for those 
frequencies, but it will be very difficult 
to obtain dedicated spectrum. Secondly, 
the investment in such a bespoke system 
would have to be funded entirely by 
rail, as the telecoms industry will not be 
interested in producing anything special. 

Paul Jenkins is right that the technology 
moves on faster than the railway 
would wish to achieve for a reasonable 
business model in terms of the necessary 
investment. However, that is the way of 
the world and many other user groups 
are caught in the same situation. Looking 
back, GSM-R will have had a near 30-
year life by the time it is replaced, 
not bad for the life cycle of electronic 
equipment generally.

Our paper had the primary aim to 
alert the rail industry that it has to plan 
for GSM-R replacement sooner rather 
than later. There is now strong evidence 

that this is happening at a European 
level via the FRMCS group, which has 
changed from a 4G to a 5G prediction 
primarily to obtain as much future 
proofing as possible.

In GB, Network Rail Telecoms (NRT) 
is well aware of the challenges and 
consequences and a proactive approach 
from them is assured. At the recent 
IRSE ASPECT conference in Singapore, 
it was picked up that South Korea and 
Indonesia are already employing LTE-R 
which demonstrates that some countries 
are already dropping GSM-R in favour of a 
more modern and better technology.

It is also a reality that ERTMS 
proliferation (more correctly ETCS) across 
the world depends totally on a reliable 
and secure radio link. If the radio is not 
there, the trains stop, it’s as simple as that. 
So instead of trying to steer a UK ‘go it 
alone’ solution, working collectively at an 
international level to both evaluate and 
decide the future radio direction, and to 
then get the international radio supply 
industry to gear up for this, is the right 
way forward. There is time for this to come 
about in a controlled manner but a degree 
more urgency would not go amiss.

Clive Kessell, past president IRSE

Signalling Data Optimised Radio 
(SDOR)
Many recent articles in IRSE News have 
asserted that when the current radio 
systems (e.g. GSM-R) become life expired, 
they will be replaced with another railway 
version of the current international mobile 
network. This is normally referred to as 
LTE (long term evolution). I think there are 
other options that should be considered 
as they may have a lower whole life cost.

The ideal solution is less dependent 
on the engineering solution adopted 
but more on the management intent 
of the service provider or maintainer. 
For instance, if a public provider 
would provide a robust radio service 
for signalling, which is managed and 
maintained to provide service to the 
railway (except by prior agreement) at 
a reasonable cost then this would be 
a valid solution. There are companies 
that are focused on providing 

services for the emergency and other 
governmental services and potentially 
these may be suppliers to consider for 
supporting signalling.

If there are no suitable service suppliers 
available then a radio system would need 
to be provided to support the signalling 
system which is managed by the railway. 
This would probably lead to the railway 
needing to obtain radio spectrum in 
which to operate the radio system. As 
a guide LTE spectrum currently costs of 
the order of €1/MHz/head of population 
of the country.

My proposal is to develop a separate 
radio system used to support signalling 
data only. Other radio services would 
then be purchased from a mobile 
operator using similar agreements to 
those of its other customers. This has a 
number of advantages:

• Provides independence between 
voice communication for 
drivers and signalling

• Restricts mission-critical design and 
management to the signalling data 
optimised radio (SDOR) system 

• Avoids high spectrum ownership costs
• The SDOR system could be 

maintained with similar skill sets to 
those used for signalling

• The SDOR system could be procured 
as part of the signalling system

• The SDOR system could be designed 
to have an expected in-service life 
similar to the signalling system

Also, as a final thought, you could use 
a combination of public/governmental 
radio services and a SDOR system to 
provide extra availability for critical 
lines and locations.

Trevor Foulkes, 
retired former design authority 

for Network Rail GSM-R and fixed 
telecom network.
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In IRSE News next month in the new IRSE brand format..

Re: “ERTMS: from verification 
and validation to operation and 
maintenance”
As deputy study group leader at Siemens 
Rail Automation, and having only recently 
been party to a debate about the words 
“verification” and “validation”, I was 
disappointed to be reading definitions 
of these words in the above titled article 
which do not align with those in BS EN 
ISO 50128:2011, and to see a label 
including the word “verification” going 
across between the two arms of the V 
lifecycle model. To quote the standard:

Verification is the “process of 
examination followed by a judgement 
based on evidence that output items 

(process, documentation, software or 
application) of a specific development 
phase fulfils the requirements of that 
phase with respect to completeness, 
correctness and consistency”; and 
Validation the “process of examination 
followed by judgement based on 
evidence to determine whether an item 
(e.g. process, documentation, software 
or application) fits the user needs, in 
particular with respect to safety and 
quality and with emphasis on the 
suitability of its operation in accordance to 
its purpose in its intended environment.”

Thus, the article is effectively defining 
both verification and validation as 
“validation” (as per 50128).

 Could contributors please be 
encouraged to conform to internationally 
recognised definitions of terms, 
particularly ones which already have a 
tendency to confuse.

I understand that the newly issued 
50126-1 has similar, and more extensive, 
definitions - it certainly did in the draft 
issued for formal acceptance early last 
year. Everywhere that I have worked has 
struggled with these terms. It’s good 
having these defined by an ISO standard 
as it saves anybody being upset when 
their view is deemed incorrect.

Russell Withington

We invited the author of the original item, 
Maurizio Palumbo, to respond to Russell’s 
email. He says:

I warmly thank Russell for his feedback. 
Regarding the concepts of V&V picked up 
from the BS EN ISO 50128:2011, I agree 
with both of them and my purpose in 
the article was to explain them in a wider 
way, rather than re-defining them once 
again, therefore I’m sorry if I ended up 
misquoting the definitions.

Regarding the graphical representation 
of the V-model, the double arrows 
labelled as “Verification plan” at system 
and sub-system level, between the two 
arms of the V, is to explain that the V&V 
shall be planned at the early stages of 
the project, but will take place later, and I 
think that it is generally accepted as such 
in technical literature.

However, Figure 3 of the article is my 
attempt to explain the iterative nature 
of Verification

Thanks again for the constructive and 
effective feedback.

Maurizio Palumbo

• 2018-2019 President’s address
• Unmanned railway – specification challenges
• Why do signalling projects fail?

• Reducing maintenance backlog in Finland
... and all our usual features including Section News, 
Industry News and News from the IRSE
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PAST LIVES
Sinta Wati
It is with great sadness that we learned of the sudden and 
unexpected death of Sinta Wati on 15 February. Sinta was an 
IRSE member who lived in Bandung, Indonesia. She worked for 
PT Len, but was best known in the IRSE for her work to support 
the IRSE Local Section in Indonesia. She was a lovely lady, 
well-liked by all who knew her. When we travelled to Jakarta 
and Bandung, it was Sinta who helped myself and my wife 
to feel at home.
She spent much of her time encouraging and facilitating 

colleagues and clients to access information about S&T 
technology, thereby helping their professional development. 
Most recently she was working on plans to set up an IRSE 
Licensing Assessment Agency in order to enable S&T personnel 
in Indonesia to obtain licences to work.

Francis How
Sinta Wati (left) with Pauline How.

Dudley John Both
It is with great sadness that the IRSE Australasian Section advises 
that Dudley John Both, FIRSE passed away also on 15 February 
2018 after a short illness. Dudley reached the ripe age of 91 years 
and was the devoted husband of the late Mary Both.
Dudley joined the South Australian Railways as a signal and 

telegraph apprentice on 15 December 1942 and the IRSE in 
March 1963, as a MIRSE and later progressed to FIRSE. He joined 
the IRSE Australasian Section in January 1989 and was Chairman 
in 1983 and 1984. Dudley was a regular attendee at IRSE 
meetings in South Australia and his last meeting was the joint 
local meeting in September 2016.
Dudley worked in the telecommunications part of the signal 

and telegraph drawing office and was notably involved with the 
introduction of multi-channel carrier systems over open wire pole 
lines and the introduction of automatic telephone exchanges. 
He was promoted to assistant signal and telegraph engineer in 
January 1961, after gaining some railway signalling knowledge 
to balance his telecoms experience, and in 1978 became the 
signal and communications engineer. Dudley retired in 1985 
after 43 years of service and was a keen sports person, a ‘cricket 
tragic’, and had a love of tennis, which he played well into 
his senior years

Paul Darlington
Dudley Both, 1942 -2018.

Have you been an Affiliate member of 
the IRSE for some time?
Is it time to make the next step and be 
recognised for your progression?
Why not have a look at the IRSE website 
under Grades on the Membership tab 
and consider whether you should apply 
for the Accredited Technician level of 
membership. 

For more advice contact your local IRSE 
section or the IRSE office in London.

Do you now hold an  
IRSE licence above Assistant 

level and/or an NVQ 
qualification (or equivalent)?

Have you completed 
your initial training?

Are you working in a 
Responsible position?

IRSE Accredited  
Technician
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