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In February the UK rail industry launched its strategy for the growth in the supply chain, 
titled ‘Fast Track for the Future’ (http://bit.ly/20M1Zq8).  With key themes such as 
innovation, cost-effectiveness, and investing in people and skills, it addresses issues 
important not only to the success of Britain’s railways but to railways around the world.  

Within the Strategy a number of key technology areas are identified as priorities for 
greater innovation. They include advanced control systems, energy management, 
customer experience and whole-life asset management.  In all of these areas, engineers 
involved in train control systems, railway communications and data management have 
key roles to play.  Expertise is needed in a wide variety of fields — signalling and 
train control systems, traffic management, systems engineering, cybersecurity, data 
collection and analysis, communications networks and applications, … the list is long. 

One thing is clear. Whilst the need for traditional railway signalling expertise will 
continue for some time to come, where railways are investing in technology areas that 
I refer to above, we also need many new skills.  So it is natural to turn to the upcoming 
generation of school children and university students, seeking to attract them into the 
rail industry, and into our profession in particular. 

Whilst the next generation of train control and communications engineers has a major 
contribution to make to satisfy the needs of the world’s railways and their customers, 
we will not be able to meet the need by this means alone.  We all have a responsibility 
to acquire new knowledge and expertise, regardless of where we are in our career, 
so that we can continue to play our part.  In this edition of IRSE NEWS you can read 
the first of a series of articles by Elaine Clark, the IRSE’s Professional Development 
Manager, on the subject of Continuing Professional Development (CPD).  Another way 
of describing CPD is ‘Lifelong Learning’.  For me that accurately conveys the essential 
message, namely that we learn throughout our lives, not just when we are young. But 
that doesn’t happen by accident. Each of us has to plan and take active steps to make 
sure that we do continue learning throughout our careers.  Are you doing that, and 
could you prove it if you were asked?

Francis How, Chief Executive
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Background
International standards are now available for organisations 
that are wishing to implement a systematic approach to asset 
management.  These standards include ISO 55001 (Asset 
management – Management systems – Requirements) and ISO 
55002 (Asset management – Management systems – Guidelines 
for the application of ISO 55001).  

One section of ISO 55001 identifies the important role of 
information requirements in supporting asset management.  
In addition, ISO 55002 includes guidance on the scope of 
the necessary activities to determine those requirements.  
Neither standard, however, provides a detailed explanation of 
the technicalities of achieving data quality when addressing 
information requirements.  

Owners of physical assets must take a series of decisions to 
achieve effective and efficient management of those assets.  
Each decision is fully robust only when information is available 
to provide objective evidence about all relevant aspects of the 
asset and the asset management system.  This information will 
be fit for the purpose of the right person taking the right decision 
at the right time if the underpinning data has characteristics that 
conform to all applicable requirements.  This conformance to 
requirements is the formal definition of quality as per ISO 9000 
(Quality management systems – Fundamentals and vocabulary).  

Network Rail has embarked on a journey to achieve data 
quality by identifying best practice in the form of ISO 8000 
(Data quality), which builds on the general approach to quality 
management within ISO 9000 by addressing how specific 
features of data affect this approach.  Network Rail has, in 
particular, adopted ISO 8000 150 (Data quality – Part 150: Master 
data: Quality management framework) and as a result:  

• Supported the strategic objective of treating data as an asset 
with as much value as physical assets;  

• Addressed classes of asset information that enable the full 
range of asset management activities;  

• Adopted the lower-level processes for managing data quality 
within the standard as the basis on which to determine how 
data quality is a risk for consideration at the strategic level of 
Network Rail;  

• Implemented roles and responsibilities for the individuals 
who perform activities within the lower-level processes for 
managing data quality;  

• Demonstrated the complementary nature of the ISO 
55000 series of standards and ISO 8000 in achieving a 
comprehensive and coherent approach to meeting the 
information requirements of asset management.  

By deploying ISO 8000 in support of asset management, 
Network Rail has already achieved a series of benefits, covering 
cost and risk reduction and improved compliance.  In particular, 
the organisation has been able to address concerns from the 
Office of the Rail Regulator with respect to data quality within 
Network Rail.  These concerns were mirrored by low confidence 
in data; using ISO 8000 and the ISO 55000 series of standards 
in tandem has begun to increase this confidence across Network 
Rail.  

Introduction: Why data quality is an issue
On 23 September 1999, the Mars Climate Orbiter unexpectedly 
failed to communicate with mission control at National 
Aeronautics and Space Administration (NASA) [1].  The Orbiter 
never resumed communications, leaving little to show for a total 
cost of just under $330 million for the whole mission.  

Subsequent investigations determined that the Orbiter had 
approached too close to the surface of Mars.  This approach 
would have exposed the Orbiter to excessive and ultimately 
destructive stresses from the atmosphere of the planet.  

Within days, the investigators were able to identify the 
fundamental root cause of the incident [2].  This cause arose 
when one team submitted a data file to another team [see 
Figure 1].  This file included a value for a length where the 
applicable interface specification required the corresponding 
unit of measure to be metric (Newton-second).  The file was 
received by another team, which interpreted the value for angular 
momentum as having the unit in the specification.  The value, 
however, was actually correct for a unit of measure of pound-
second.  

 The development of ISO 8000 (Data Quality) has been a 
response to the recognition that data can cause incidents such 
as the one befalling the Mars Climate Orbiter, as well as causing 
organisations many less high profile issues.  

When an organisation is not one receiving public money, then 
commercial sensitivities can reduce willingness to share the 
specific details of issues arising from non-conforming data.  Such 
issues, however, have been a motivation for participants in the 
development of ISO 8000.  One participant was able to report 
personal knowledge of issues at a major global oil and gas 
company [3].  These issues included:  

• Inaccurate data caused the collision of two oil wells, halting 
production for more than one month;  

• One paint manufacturer was supplying ten different 
combinations of the colours for the logo of the oil and gas 
company;  

• Different parts of the company were using different software 
for the same tasks, causing unnecessary inefficiency;  

• Different parts of the company were producing incompatible 
financial reports, requiring costly and time consuming 
reconciliation;  

Andrew Simmons’s Presidential address described the 
challenges and opportunities presented by a data-enabled 
railway. The Presidential address also highlighted the view 
that future signalling systems can in many ways be considered 
data processing systems and susceptible to failure as a result 
of inappropriate or corrupted data. This paper, presented 
in London on 10 February 2016, elaborates on some of the 
specific data challenges and sets out the approach taken 
by Network Rail to address the risk of data being unfit for 
purpose.

DATA QUALITY MANAGEMENT

Data quality management systems: Network Rail
Davin Crowley-Sweet
Network Rail, UK

Tim M King
LSC Group, UK
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• Inconsistent master data led to costs of several million United 
States dollars;  

• Drawings went missing, resulting in a fine from regulators of 
two million United States dollars.  

Furthermore, the United Kingdom Council for Electronic Business 
(UKCeB) has identified similar issues in Defence [4].  Such issues 
have increased costs or risks within various organisations.  

The following section explains how systematic and systemic 
data quality is the means by which to reduce the risk of data 
becoming a source of issues within organisations.  

The vision for systematic and systemic data 
quality
The Mars Climate Orbiter episode demonstrates the key features 
necessary to achieve a sustainable, effective approach to data 
quality.  

The first feature is the role of a rigorous specification that is 
processable by computer.  Such a specification is the basis 
for data quality and, in the case of the Mars Climate Orbiter, 
would have been made rigorous by directing engineers to state 
explicitly the unit of measure for the problematic length in the 
file.  The same specification would also be the basis on which 
the receiving team would have been able to test that the unit 
of measure was actually the required unit (in this case, Newton 
second).  

Since 1984, ISO/TC184/SC4 (Industrial Data) has been 
developing standards that contain rigorous, computer 
processable data specifications.  These standards have also all 
recognised that every data file shall always explicitly state the 
units of measure where applicable to any values in the file.  

The second feature is that a computer-processable specification 
is not sufficient to guarantee any particular organisation is 
capable to produce quality data.  

In response to the loss of the Mars Climate Orbiter, NASA 
implemented an action plan that resulted in changes to a wide 
range of different elements involved in NASA prosecuting space 
exploration.  These elements included [5]:  

• Implementing additional management support;  
• Improving lines of communication;  
• Co-locating some technical teams;  
• Executing additional systems-engineering activity;  

• Making changes to propulsion systems on spacecraft;  
• Increasing the use of peer review of tasks;  
• Validating existing risk assessments across the portfolio of 

missions.  
Such elements express the breadth of how data ultimately 
serves as the fundamental basis for effecting the activities and 
outputs of organisations.  This basis is the role of data in enabling 
decision making.  

The following section explains how ISO 8000 is the emerging 
means by which to achieve systematic and systemic data quality.  

The development and application of ISO 8000
Overview
ISO 8000 is a multi part standard under the control of ISO/
TC184/SC4.  The following sections explain:

• The development history and current status of ISO 8000;  
• How ISO 8000 relates to asset management;  
• How Network Rail has begun to exploit ISO 8000.  

The history and status of ISO 8000
In executing a programme to produce standards such as ISO 
10303 (Industrial automation systems and integration – Product 
data representation and exchange) and ISO 15926 (Industrial 
automation systems and integration – Integration of life-cycle 
data for process plants including oil and gas production facilities), 
ISO/TC184/SC4 has met the need for rigorous, computer 
processable specifications to enable data operations in support 
of engineering.  These operations include data exchange, sharing 
and archiving.  The programme has developed the individual 
data specifications but also led to the discovery of common 
features in respect of setting requirements on and testing the 
conformance of data.  

In 2005, ISO/TC184/SC4 initiated the development of ISO 8000 
as the standard to capture the generic route to achieving data 
quality.  This standard sits as the bridge between the overall 
approach to quality management within the ISO 9000 series of 
standards and individual data specifications, which can be within 
other standards from ISO/TC184/SC4, within standards from 
other committees and organisations or even just specific to the 
needs of a particular set of circumstances.  

The appropriate scope of ISO 8000 became apparent from 
analysing ISO 9000 and the existing standards of ISO/TC184/
SC4.  This scope includes the following key elements (with full 
details available in Part 1 of ISO 8000):  

• The principles of data quality;  
• The characteristics that determine the quality of data;  
• The necessary elements that support achieving data quality;  
• Representing data requirements, measurement methods and 

inspection results;  
• Frameworks for measuring and improving data quality.  

The development programme has resulted in the following parts, 
which are currently at different stages of progress:  

• ISO/TS 8000-1:2011, Data quality – Part 1: Overview;  
• ISO 8000-2:2012, Data quality – Part 2: Vocabulary;  
• ISO/DIS 8000-8, Data quality – Part 8: Information and data 

quality: Concepts and measuring;  
• ISO/DTS 8000-60, Data quality – Part 60: Information and 

data quality management process assessment;  
• ISO/CD 8000-61, Data quality – Part 61: Information and data 

quality management process reference model;  
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Figure 1 — An overview of the root cause for the  
Mars Climate Orbiter incident.
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• ISO/NP 8000-62, Data quality – Part 62: Process maturity 

assessment model;  
• ISO/NP 8000-63, Data quality – Part 63: Measurement 

framework;  
• ISO/TS 8000-100:2009, Data quality – Part 100: Master data: 

Overview;  
• ISO 8000-110:2009, Data quality – Part 110: Master data: 

Exchange of characteristic data: Syntax, semantic encoding, 
and conformance to data specification;  

• ISO/TS 8000-120:2009, Data quality – Part 120: Master data: 
Exchange of characteristic data: Provenance;  

• ISO/TS 8000-130:2009, Data quality – Part 130: Master data: 
Exchange of characteristic data: Accuracy;  

• ISO/TS 8000-140:2009, Data quality – Part 140: Master data: 
Exchange of characteristic data: Completeness;  

• ISO/TS 8000-150:2011, Data quality – Part 150: Master data: 
Quality management framework;  

• ISO/TS 8000-311:2012, Data quality – Part 311: Guidance for 
the application of product data quality for shape (PDQ-S).  

This programme has led to being able to identify the following 
features of systematic and systemic data quality:  

• Data quality is nothing more or nothing less than the 
characteristics of the data meeting requirements;  

• The ISO 9000 series of standards establishes a suitable basis 
for performing data quality management;  

• Systems engineering is the means by which to achieve a 
coherent and effective connection from the business need 
for information through to the technology and services that 
enable all of the required activities to process and manage 
data (ISO 15288 provides further details of a general 
approach to systems engineering);  

• Data cleansing is a useful technique to address specific issues 
in sets of data but is not sufficient because such cleansing 
fails to identify the root causes of non conforming data;  

• The ultimate business value of data quality is to enable the 
right person to make the right decision at the right time.  

These features lead to a diagrammatic overview of the overall 
scope of ISO 8000 [see Figure 2].  This overview encompasses 
all the parts of the standard within the current development 

programme.  The overview can also support identification of 
where additional new parts could extend the coverage of the 
standard.  

The diagrammatic overview is the basis for identifying a wide 
range of different constituent means to achieving systematic and 
systemic data quality.  Such means are as varied, for example, as 
the role of enterprise architecture through to the role of training.  
Enterprise architecture establishes a coherent landscape within 
which data quality can address strategic objectives within the 
organisation.  Training ensures people possess appropriate skills 
to perform effective data quality management.  

The overview also applies to all types and aspects of 
information and communications technology, covering:  

• Software and hardware;  
• All representations of data, including databases, documents 

and websites;  
• All types of data, including reports, transactions, master data, 

reference data, meta data and protective marking (for security 
purposes);  

• All types of process, including database operations, data 
exchange and sharing, data migration, data cleansing, 
archiving and predictive analysis;  

• All types of solution, including business intelligence, 
enterprise data management, knowledge management and 
domain applications (enterprise resource planning, computer-
aided design and so on);  

• All solution elements, including access (for example, mobile 
devices), search, information delivery (for example, portals), 
cloud based services, security and support.  

The following section explains how ISO 8000 complements 
the content of Publicly Available Specification PAS 55 (Asset 
management) [6] [7] and the ISO 55000 series of standards.  

ISO 8000 and asset management
PAS 55 and the ISO 55000 series of standards establish best 
practice approaches to asset management.  These standards 
make a clear reference to the underpinning role of data in 
achieving effective and efficient asset management.  This role, 
however, depends on the nature of data and the standards do 
not provide detailed observations on that nature.  

Plan, assure & improve data quality

Provide human resourcesProvide technology & services

Control data quality

Perform data quality management (DQM)

information 
need

data that meet 
requirements

Develop data specification
&

work instructions

Execute & monitor
data life cycle

data 
specification

Plan & perform decision making within business processes

Strategic objectives of organisation & commitment from senior management

work 
instructions

Figure 2 — An approach to systematic and systemic data quality.
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ISO 8000 provides the detail by which to achieve appropriate 
data quality to support the asset knowledge enablers as 
identified by PAS 55 and the ISO 55000 series of standards.  
These enablers (and the mapping to ISO 8000) are:  

• Asset information strategy (covered by planning within 
the ‘plan, assure and improve data quality’ box in the 
diagrammatic view of ISO 8000 [see Figure 2]);  

• Asset knowledge standards (covered by ‘Develop data 
specifications and work instructions’, where re use of 
standards avoids nugatory work and establishes a foundation 
for interoperability with other organisations that adopt the 
standards);  

• Asset information systems (covered by ‘Provide technology 
and services’);  

• Asset data and knowledge (covered by ‘Execute and monitor 
data life cycle).  

Although the ISO 55000 series of standards is not an explicit part 
of current best practice within the Ministry of Defence (MoD), 
the approach to asset management aligns with the content of 
the standards.  This approach is, by definition, also as equally 
reliant on data quality.  The MoD has supported the development 
by the UK Council for Electronic Business (UKCeB) of a Data 
Quality Assessment Tool (DQAT) to provide a means by which 
to determine a holistic view (processes, data, performance 
measurement, governance and culture) of data quality rather 
than just focussing on the issues with individual data values within 
databases of asset information.  

The DQAT has enabled the MoD to take a more strategic 
approach to identifying how data quality impacts the safe, 
effective and efficient execution of asset management across a 
complex enterprise (large supplier base, highly mobile assets, 
cutting edge technology and global operations).  The tool also 
aligns with the emerging content of Part 60 series of standards 
within ISO 8000.  

The following section explains how Network Rail has taken 
the content of ISO 8000 and used the standard to underpin 
improvement of information to support management of a 
complex portfolio of assets across the organisation.  

Data challenges and strategy
Andrew Simmons’s IRSE Presidential address highlighted that 
where ‘inappropriate or corrupted data is present, the ability 
of the signalling system to achieve its business objectives is 
likely to be compromised’. It’s also important to recognise that 
improved data accuracy can offer significant value to wider 
enterprise decision making and not just the signalling system. 
Improved data creates the opportunity for a wide range of 
decision support capabilities across the whole asset life cycle, 
including assets the signalling system interfaces with. As such it’s 
important to consider how a data-enabled railway fits into the 
wider intelligence needs of an orgnaisation to truly maximise the 
potential of that data within the wider business.

Accurate data alone is not enough. Achieving high levels of 
confidence in the data from the stakeholders and actors in the 
system is required to make sure the data is used appropriately 
or even used at all. Data can be accurate, but should the users 
have no confidence in the data, opportunities will be lost or 
resources wasted in unnecessary improvements that have the 
potential to make data quality worse and turn a perceived issue 
into a real one. Conversely, data can be inaccurate but users can 
be overconfident in its accuracy, leading to the data equivalent 
of a wrong-side failure, where we believe the data is better that it 
actually is and used for a process that it is not fit for. 

Collaboration and wider awareness of what fit for purpose 
data means is essential to make sure the right data is collected 
to the target quality. It’s highly inefficient and expensive for 
organisations to hold multiple versions of the same data. This 
approach also reduces accuracy and confidence in data, leading 
to some of the issues mentioned above. Most organisations 
employ strategies to integrate or consolidate data to a ‘single 
version of the truth’. One result of this data strategy is that data 
is often managed several degrees of separation from where it is 
finally used. Without a transparent and collaborative approach 
to data, you may find that the data is managed in a way that is 
suitable for the immediate need without taking cognisance of 
wider users.

You are not alone on this data journey! The need for 
improved customer experience and capacity requirements in 
an environment of limited resources and pressures to reduce 
carbon foot print is a challenge for many sectors. Many sectors, 
from energy, utilities, heavy engineering, construction, transport, 
logistics, automotive and financial services, are all looking to 
capitalise on this relatively underutilised data resource as a means 
to grab the competitive advantage. Over the coming decades 
we will see a surge in demand for the limited data resources that 
still remain on the periphery due to the lack of professional or 
academic recognition of their capability. Attracting and retaining 
data resources will be one of the biggest challenges a data-
enabled railway will face. However, the rail sector has always led 
the way in attracting some of the finest minds in engineering.  
A data-enabled railway has the opportunity to lead the way 
again by developing the right career options and professional 
development for the Information engineers of the future.

An effective quality management system is critical to driving 
the right leadership, accountabilities, competence, capability, 
collaboration, integration and awareness needed to improve the 
accuracy and confidence of data. Network Rail has chosen to 
employ the ISO 8000 series as the mechanism. 

Network Rail’s approach to improving and sustaining confidence 
in accurate data will be driven by the key principle of treating 
data as an asset in its own right. A central component to this will 
be the development and implementation of a control framework 
analogous to those that support physical assets such as track, 
signalling, telecoms etc.

The data control framework will be based on an internationally 
recognised management standard - ISO 8000 master data: 
quality management system. In addition to the benefits of using 
tried and tested methods, this approach will also enable Network 
Rail to grow its benchmarking and best practice sharing capability 
beyond traditional comparators.

The control framework aims to coordinate but not dictate data 
management activities across a devolved business. The control 
framework will define the outputs, clarify system interfaces, 
activities, constraints and competencies required to deliver those 
outputs whilst providing data stewards an appropriate level of 
autonomy as to how those outputs are achieved. This approach 
will enable data stewards to take advantage of the opportunities 
presented by Network Rail’s devolved operating model by 
implementing locally developed data quality improvement 
initiatives (in addition to those delivered centrally) without 
compromising the consistency and integrity of the national data 
set.

Network Rail will develop and implement a ‘three lines of 
defence’ risk management model with a strategy of providing 
risked based assurance. Over time, an understanding of the 
relationship between the effectiveness of the control framework 
and accuracy of data will enable a move toward a ‘predict 
and prevent’ as opposed to ‘find and fix’ approach to the 
management of data quality.
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Asset Information has been created within Network rail as a 
service providing data to intelligence business unit providing a 
range of services to data stewards/users. This organisation has 
set three main objectives in order to provide maximum value to 
their customers:  

• Align information to business processes;  
• Deliver trusted and sustainable quality information;  
• Enhance and exploit five related information types 

(fixed infrastructure, fleet, topographic, topological and 
unstructured data).  

ORBIS (Offering Rail Better Information Services) is a c£330m 
eight-year business transformation programme that has been 
created to deliver the Asset Information vision and strategy [8]. 
The ORBIS work breakdown structure has been built around three 
key themes of work and will enable Network Rail to mature its 
approach to asset management from time and condition based 
interventions at asset type level to risked based intervention from 
a whole system perspective. This will also lay the foundations 
needed to support near-real time data supporting operational 
technology such as SCADA, ETCS and Traffic Management. 
These three themes are:

• Tools to capture, maintain and access high quality asset data;
• Ability to join and view asset data in collaborative 

environments;
• Decision support tools to better manage the asset.

Some of the key initiatives of ORBIS being:

• Master Data management has defined the national data 
specification required to deliver asset policy and equipped 
the Asset Information function with the tools and skills to 
maintain and enhance the specification to support maturing 
asset management policy;

• Mobile device and works management will continue to 
provide the front line workforce with tools to collect accurate 
asset-related data; the data collection services strategy will 
improve the capability to automate data collection through 
enhancements to the train-borne monitoring fleet;

• Geo viewer and location data improvement will visualise the 
railway using image-capture techniques such as the light 
detection and ranging technique known as LIDAR, bird’s eye 

and oblique photogrammetry. This capability will provide 
data stewards with a new perspective of the railway that will 
highlight instances of inaccurate data previously not easily 
visible;

• The management of the handover/hand back of asset-related 
data from enhancement and renewals projects is of central 
importance to the accuracy of Network Rail’s asset-related 
data. The handover/hand back programme will improve 
the clienting capability of Network Rail so that accurate 
asset-related data is exchanged throughout the life cycle of 
enhancement/renewal activities in a timely manner;

• The Rail Infrastructure Network Model (RINM) is a model 
of the railway as a system. The programme will enable the 
RINM to be viewed both topographically as a map and 
topologically as a schematic. RINM will bring together 
infrastructure data sets describing what, where, work bank 
and condition and system level data sets of capability, 
utilisation and performance. It will enable a step change 
in data quality business rules that can be applied to assess 
inaccuracy and direct subsequent improvement activities;

• The Asset Data Improvement Programme will work in parallel 
with local improvement initiatives delivered by data stewards 
to enhance specific areas of asset data quality shortfall.

Exploitation of ISO 8000 by Network Rail
These objectives have established the destination for data 
management across Network Rail but rely on a detailed approach 
to data quality in order to reach that destination.  Network Rail 
required a suitable source of best practice to determine this 
detail.  ISO 8000 150 describes a set of three roles and three top 
level processes; the resulting matrix contains nine lower-level 
processes that are the focus of the standard [see Figure 3].  

Network Rail now had a means by which to establish 
governance against a definitive framework of best practice, 
enabling a capability of bench marking on an ongoing basis.  
The framework has also brought proper focus on the health of 
the management system for data and how this system drives the 
accuracy of data across the organisation.  

Network Rail identified one important principle with respect 
to assessing the potential impact of data quality on the safe, 
effective and efficient operations of the organisation.  This 
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Figure 3 — The quality management framework from ISO 8000 150.
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principle is not to try to claim the positive effects of data quality 
because data enables decisions, which are integral to processes 
across Network Rail.  These processes will already have claimed 
the positive benefits.  Data quality, instead, is a potential threat 
to being able to achieve those benefits.  

By identifying the role of data quality as a threat, Network 
Rail has established the basis on which to address the 
strategic significance of data quality alongside other strategic 
considerations across the organisation.  Threats are the source of 
risks with negative consequences and, thus, fit within the overall 
approach to risk management by Network Rail.  

The bowties approach is a tool used by Network Rail to perform 
risk management.  This approach depends on identifying the 
failure modes leading to an event that is hazardous to the 
operations of an organisation.  One such event is inadequate 
data quality, which leads to a clear set of consequences in terms 
of inability to make safe and effective decisions.  

Network Rail needed to identify the failure modes that lead 
to the event of inadequate data quality.  These modes are the 
lower-level processes that appear in ISO 8000 150.  

On the basis of the above, Network Rail has been able to 
establish a systematic approach that consists of the following 
steps [see Figure 4]:  

• Taking the lower-level processes within ISO 8000 150;  
• Creating a system model that has leaf nodes corresponding 

to the lower-level processes;  
• Populating the bowtie model with the leaf nodes as the 

failure modes;  
• Analysing the bowtie to generate results by which to 

report data quality as a risk alongside other risks across the 
organisation.  

The system model includes a structured definition of each node.  
This definition consists of the:  

• Requirement, identifying the purpose of the node;  
• Specification, providing detail of the activity and the 

applicable inputs, outputs, controls and resources (as per an 
IDEF0 model [9]);  

• Threat, describing how the node can fail to deliver 
appropriate effect;  

• Consequence, describing how the node can cause a negative 
impact on data quality;  

• Roles applicable, covering the responsible, accountable, 
consulted and informed parts of the organisation (as per a 
‘RACI’ matrix [10]).

Having identified necessary resources in the specification, 
Network Rail is now in the process of creating a competency 
framework for all the roles that successfully deliver data quality 
across the organisation.  

Furthermore, by understanding data to be an asset [11] 
alongside the physical assets across the organisation, Network 
Rail has identified how data is as dependent on appropriate 
maintenance activity as a physical asset.  Such activity is an 
important part of the overall approach to managing data quality.  

The following section describes how ISO/TC184/SC4 and 
Network Rail can further build on the development and 
exploitation of ISO 8000 to date.  

Further work and next steps
ISO/TC184/SC4 has yet to agree whether and how to include the 
diagrammatic overview [see Figure 2] of ISO 8000 into the actual 
standard.  The overview is potentially suitable for a new part that 
explains the overall structure of the standard.  

ISO 8000 150 currently includes ‘master data’ in the title but 
Network Rail has demonstrated that this part of the overall 
standard is suitable for multiple types of data (for example, 
master, meta, reference and transactional).  This demonstration 
is potentially sufficiently compelling to persuade ISO/TC184/SC4 
to create a new version of Part 150 with a suitable modification 
to the title and contents.  These modifications would indicate the 
wider applicability of the standard.  

ISO 8000 does not currently include any detailed content to 
describe how to treat data quality as a risk.  Such a description 
could benefit from the experience of Network Rail. ISO/TC184/
SC4 should review the risk based approach at Network Rail to 
decide how to further enhance ISO 8000.  

Network Rail is looking to develop a richer analysis of the 
network model that is a logical derivation from the system 
model of the lower-level processes in ISO 8000 150 [see Figure 
3].  This network model captures how artefacts flow between 
the processes (for example, the process ‘data design’ creates 
the artefact ‘data schema’ that is the basis for the process ‘data 
processing’).  Networks possess characteristics such as resilience 
that are a function of the potential weakness of the individual 
flows.  Network Rail would be able to enhance the bowtie model 
by having a better quantification of the network for managing 
data quality.  This quantification could, for instance, be on the 
basis of the output from using the Data Quality Assessment 
Tool (DQAT) from UKCeB to provide insight into both hard 
(for example, the existence of formal schemas for critical data) 
and soft (for example, the perception among employees as 
to the value of data quality) aspects of data quality across the 
enterprise.  Quantification also helps to understand the relative 
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register

• nine lower 
level processes 
for managing 
data quality

• requirement
• specification
• threat
• consequence
• RACI

• failure modes
• hazardous 

event
• controls
• mitigations

• quantified 
impact of data 
quality on safe, 
effective & 
efficient 
operations

Figure 4 — The Network Rail approach to managing data quality.
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balance of resource that is necessary for the different lower-
level processes (for example, by increasing the resources for 
‘data architecture management’, all the other processes would 
potentially require fewer resources).  

The following section concludes this paper by drawing attention 
to the benefits arising from successful exploitation of ISO 8000.  

Conclusions:  The benefits of systematic and 
systemic data quality
Data quality serves one fundamental purpose:  if the 
characteristics of data meet requirements, then the right 
individual can make the right decision at the right time.  These 
decisions are the life-blood of all processes and are the only basis 
for safe, effective and efficient operations.  

ISO 8000 establishes a framework for systematic and systemic 
data quality (including computer processable data specifications 
and a holistic approach to managing data quality).  The 
standard offers interacting parties the opportunity to recognise 
the adoption of appropriate best practice and to achieve 
interoperability.  

By achieving systematic and systemic data quality, organisations 
can also look to gaining from strategic benefits.  These benefits 
include regulatory compliance and also a pair of complementary 
characteristics of the enterprise:  agility (the ability to respond to 
opportunities), and resilience (the ability to withstand threats).  

Network Rail is on a journey of exploiting ISO 8000 and is 
beginning to benefit from systematic and systemic data quality.  
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INTRODUCTION
Twelve years ago in 2004, I presented a paper to the IRSE 
entitled Telecommunications: the heart of the signalling system.  
I described the background to, and progress with, the new digital 
fixed and radio networks, FTN and GSM-R (described below), 
these being the work of the team that I was proud to lead at that 
time.  Our vision was that these networks would provide for all of 
Network Rail’s existing and future communications requirements. 
The paper finished up with a plea that the networks should 
be fully utilised and that this should include carrying all of the 
signalling communications, hence the title of the paper. 

Calling the current paper Telecommunications: the heart of 
the Digital Railway might seem like a lack of imagination on 
my part, but if this Digital Railway is anything to do with digital 
technology, then surely communications must be at the heart 
of it.

Andrew, in his Presidential address, described the ‘data-
enabled railway’ and his ideas around the use of communication 
technology to help improve main line railway capacity.  Given 
Andrew’s career, which spans metro and main line, it is perhaps 
not surprising that he should draw parallels between the metro 
and main line worlds and of course if metro type frequency of 
trains could be achieved on a mixed traffic main line then this 
would represent an enormous increase in capacity. I think there 
are some important lessons to be learned across this metro/main 
line divide, and I will refer to a few of them here.

Four themes
I am going to address four main themes that seem to be relevant 
today:

Firstly, some background on digital technology on railways, and 
some thoughts on Network Rail’s new Digital Railway: what is it 
and what does it mean for the telecommunications network?

Secondly I will briefly review the existing British national railway 
telecomms networks and the plans for their future development, 
to see how they will meet the demands of the Digital Railway. 

Thirdly, I will discuss the organisational control of the railway 
communications network and give a few examples to illustrate 
what can happen if control is lost. I will also discuss briefly the 
commercial exploitation of the railway for telecommunications.

Finally, I will highlight what I think needs to be done in both 
technical and organisational spheres to allow metro and main line 
railway telecommunications to support the demands of the future 
railways effectively and efficiently.

PART 1. DIGITAL TECHNOLOGY ON THE 
RAILWAY
Digital technology isn’t new. William Cooke and 
Charles Wheatstone patented the entirely digital needle 
telegraph in 1837 and the railways were the first to use it 
commercially. It revolutionised railway operations. 

The railway has used digital systems ever since. In the early 1970s 
TOPS (Total Operational Processing System, for managing and 
controlling the use of rolling stock) was introduced. This was 
the first on-line, real-time rolling stock management system in 
Europe. British Rail (BR) rolled out the whole thing nationally in 
three years.

By the early 1980s BR had micro mail, an early e-mail system. BR 
also had the national All Purpose Ticket Issuing System (APTIS) 
as well as CSR, a cutting-edge computerised seat reservation 
system.  BR developed the first Solid State Interlocking, still in 
use in many countries across the world.  One of my first jobs on 
the railway, in 1982, was on PCM (that’s Pulse Code Modulation, 
another digital system). On the signalling side, TDM (time-
division multiplex) remote control systems had been in use since 
the 1960s. 

British Rail used leading edge digital technology for many years 
and was quick to adapt new technology as it became available. 

Understandably the adoption of new ideas slowed down in the 
run up to railway privatisation and in the immediate aftermath.

Around 2001, when Railtrack realised that it needed to replace 
a national telecomms network that had been sold off as part of 
the privatisation of British Rail, plans were developed for the new 
Fixed Telecoms Network (a digital, optical fibre-based system) 
and the digital GSM-R train radio. At the time, this was the 
largest S&T renewal project in the history of the British railway.

When I gave my paper here back in 2004, GSM-R was planned 
to be in use nationally by 2009.  It was finally completed, six 
years late, in 2015 and is now in use across the country. The FTN 
is also established as Network Rail’s national telecomms network 
and whilst I don’t think FTN has yet been fully utilised, I am 
pleased to say that Network Rail does use it for a wide variety of 
applications, including for carrying signalling data. 

All of this shows that digital technology on the railway isn’t 
new. It is also clear that since railway privatisation there has been 
a dramatic increase in the amount of time, and the amount of 
money, that it takes to introduce new technology. 

So what does the railway communications 
network need to do?
The railway telecomms network is the vital bearer for all of the 
technology that is to be used for modernising the railway. It has 
to offer data connections throughout the business, between all 
the office sites, connecting the infrastructure and on the trains. 
It has often been described as the nervous system of the railway 
and with good reason: without it the railway won’t work.

The need for secure and reliable data connections is growing. 
The main line railway has some ambitious plans:

• Concentrating the signalling control from more than 800 
signal boxes into 11 Route Operating Centres;

• Introducing European Train Control System (ETCS) and 
Automatic Train Operation (ATO);

• Improving remote condition-monitoring on infrastructure and 
trains;
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• Providing integrated passenger information and ticketing (or, 

preferably, ticketless) systems; 
• Providing enhanced security with CCTV on trains and 

stations; 
• Giving passengers a decent Wi-Fi connection on the train. 

All of these things are entirely dependent on the communications 
network. The loss of any of these functions will either cause 
the railway to have operating problems or will inconvenience 
passengers — or both. 

The communications network has to deliver high quality, highly 
reliable and secure data communications. It needs to be flexible, 
allowing for migration and changes. Of course, it must also be 
affordable. This means it has to be under close control.

The good news is that existing, proven telecomms technology, 
properly deployed, can easily do all of this, except perhaps 
provide high capacity broadband to fast moving trains – which 
is currently at the edge of technological capability. Further good 
news for the national railway of Britain is that Network Rail has a 
central organisation dedicated to managing this technology in 
Network Rail Telecoms (NRT).

Digital Railway: The Emperor’s new clothes?
So, what is this new Digital Railway, then? I asked a lot of people 
what they thought and the most common response was “The 
Emperor’s new clothes!” I take this to mean that there is a feeling 
it is pretentious and has no substance.  But it also means that the 
audience is involved in propagating the pretence.  There are, of 
course, a lot of specialist suppliers and consultants who depend 
upon Network Rail for their livelihood. Various senior Network 
Rail people from Chief Executive down have been making 
speeches and writing articles and running supplier conferences 
on Digital Railway since 2013, when the idea first emerged. 
Despite all this, it is not easy to determine what the Digital 
Railway really is. 

It was described by Network Rail at the outset as a ‘cross-
industry programme to accelerate the digital modernisation of 
our railway, to deliver critical benefits that span capacity, cost, 
carbon reduction, performance, safety, and convenience’ over a 
timeframe that currently extends to 2060, reducing to one that 
delivers in the next 15 years. (I guess that’s 13 years, now?) But 
more recently, a 25-year timescale is referred to.

According to the Government-funded Transport Systems 
Catapult, the Digital Railway will create ‘a railway network 
that will meet the need of future generations and is also fully 
integrated into the wider transport network. It will provide 
a better service and will help maximise capacity through an 
integrated information and ticketing system, which will offer 
transparent and flexible, pricing. As well as interacting with 
passengers and freight customers, it’s also about how the 
network is operated and maintained both efficiently and cost-
effectively. It will enable a rail service that is flexible and matches 
supply with future demand. Intelligent digital infrastructure 
technology will automatically highlight when something is 
wearing out or may go wrong. This will mean fewer inspections 
and less disruption. Reliability will also improve, because 
equipment will be fixed before it fails.’

There is a lot more, in similar vein, including a lot of platitudes 
and statements of the obvious. This seems to involve the whole 
railway, including things that span across the train/infrastructure 
divide, and even includes parts of the railway over which 
Network Rail has no control at all. For example, Network Rail 
is not currently in a position to sort out the awful mess that is 
national railway ticketing, nor can it make much progress with the 
inadequate Wi-Fi on trains.

However, Network Rail has also described the Digital Railway as 
a programme, which of course means some defined outputs and 
timescales, and there are indeed some tangible things arranged 
in three phases. These consist of two live projects, the European 
Train Control System, ETCS Level 2 and Traffic Management, 
which were already started in 2013, together with a couple of 
development projects: Connected Driver’s Advisory Systems and 
a degraded-mode secondary signalling system called COMPASS 
(Combined Positioning Alternative Signalling System). 

There is also mention of the elusive ETCS Level 3 moving-block 
signalling, once infamously proposed by Railtrack for the West 
Coast Main Line. Moving-block is needed to get significant 
capacity increase but it is still not in existence on any main line, 
anywhere in the world. Certainly  the communications-based 
train control (CBTC) on the metros has some close similarities, 
and perhaps some cross-fertilisation is needed between metro 
and main line signalling, but this is mired in the commercial 
strength of the ever-reducing number of signalling suppliers, and 
in European politics (which are beyond my scope today). In any 
case, we can be confident that the communications will be the 
least of the problems with ETCS Level 3.

The telecommunications networks that will connect these Digital 
Railway systems are based on the existing FTN and GSM-R 
networks, which will need some development, and I will come to 
this later.

Digital technology in use on railways elsewhere
I thought it might be interesting to compare this notion of a 
Digital Railway with real-world examples elsewhere. Across the 
world, main line and metro railway operators have realised that 
economic increase in rail capacity is best achieved through the 
use of communications and control technology, rather than 
through huge civil engineering programmes. Improved facilities 
for passengers are also enabled through this technology, bringing 
Wi-Fi for people on trains and easy-to-use-and-understand 
ticketing and information systems, as well as better security.

Extensive programmes to achieve these things are in place, 
for example, in Germany, Switzerland and in Austria, where the 
traditional dominance of experienced railway civil engineers in 
the railways’ senior management has been challenged, and on 
the Swiss and Austrian railways Chief Digital Officers have been 
appointed to the Boards. There are lots of lessons that the UK 
Government and Network Rail could and should learn from other 
railways around them.

In Austria, for example, the national railway is already controlled 
from just five sites. This was developed in 2005 and is now, just 
10 years later, considered to be old-fashioned and not suitable 
for the future. There is a realisation that all systems need to be 
built to the same quality standards as command and control 
systems, in order to give the quality of service that the railway 
demands. Problems with lack of redundancy between control 
centres and lack of redundancy at interlockings is now causing a 
major rethink. 

On metros around the world public access to mobile phone 
networks and Wi-Fi are commonplace, and I don’t think any 
railway in the world has a ticketing system as complicated and 
confusing for the passenger as the one we have on the main line 
railway here. 

The Digital Railway in London
London’s metro operator, London Underground Ltd, together 
with the local government transport authority, Transport for 
London, have gone much further than Network Rail has in 
bringing digital technology into service to increase capacity and 
improve the experience for its passengers.  
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Transport for London (TfL) and London Underground (LU) have 
commissioned moving-block CBTC on the Jubilee and Northern 
Lines. These systems broadly include the functions of ETCS and 
Traffic Management, as well as Automatic Train Operation and 
are of course based on highly reliable communications networks. 
On the Jubilee line, LU is currently delivering a peak of 30 trains 
per hour, with work in progress to increase this to 36 trains per 
hour.

LU has contractors on the ground installing the early stages of 
CBTC on the Circle, District, Metropolitan and Hammersmith & 
City lines, and all of the remaining lines are in the early planning 
stages under a scheme known as New Tube for London. This will, 
in time, enormously increase the capacity of the Tube.

TfL has a world-leading ticketing system, having established the 
Oyster system and fare zoning across its whole network, and is 
now pioneering a contactless, ticketless system using bank cards. 
A good proportion of passengers now use contactless and the 
proportion is growing every week. TfL is truly a world leader in 
ticketless travel. 

The same organisation provides public Wi-Fi in about 300 of 
its stations and has plans to fit the rest in the next few years.  
Initial discussions are underway to provide coverage through the 
tunnels. TfL’s own staff uses the system for an increasing number 
of tasks.

London’s transport authority has also made available a lot of 
its operating data to the public, and this has spawned a large 
number of applications around bus and train information, 
developed at no cost to TfL, improving the passenger experience 
and in some cases now used to assist with TfL operations.

I think TfL is a great example of what a Digital Railway should 
be, even though as far as I know, it has never made this claim. 
In this respect it is certainly far ahead of the main line railway in 
Britain. However, there are two important sets of factors at play 
that have made this achievement possible. Firstly, metro lines 
have relatively simple layouts, the trains are all the same and they 
run at the same speeds. Secondly, all of these Digital Railway 
developments involve fixed infrastructure, and installations in 
trains or stations, and TfL is a vertically integrated network with 
a management that controls the whole thing, even where train 
operations are outsourced under concession, such as on the 
Docklands Light Railway and on the Overground. There is also 
minimal government and regulatory interference, because of 
the devolved powers of the Mayor of London. Unlike Network 
Rail, TfL can choose who operates the trains, and under what 
conditions.  TfL can decide how its trains are designed, what 
happens on its stations and how its ticketing will be arranged.

For these two sets of reasons, especially the second, it is 
much easier for TfL to deploy new technology quickly than it is 
for Network Rail, which has the huge impediment of having to 
deal with all of the train operating companies (TOCs), with their 
commercial interests being protected through the national British 
Network Code, Network Change, Track access contracts and 
Schedule 8 payments, etc..

However, TfL does not compare favourably with Network 
Rail in the way that it manages its telecomms. The networks 
that TfL uses to support its Digital Railway systems are far too 
numerous and are impossible to manage efficiently, and there 
has been an absence of technological strategy. Attempts are now 
being made to unravel this and rationalise it, but in the area of 
communications networks TfL could and should learn a lot from 
Network Rail Telecoms.

Does the Emperor wear any clothes?
So does the Emperor of the Digital Railway wear any clothes?  I 
think so, though maybe not quite Savile Row. It looks to me as 
if the Digital Railway is a vision, which is a good thing to have, 
and it is mostly based on realistic technological things, many of 
which are actually in use on railways in Europe and much closer 
to home. It isn’t all that novel and that’s a good thing, but there 
is something odd about this focus on current digital technology, 
given the history that I have outlined and the 25 year timescale 
that is contemplated. 

Twenty-five years ago there were no mobile phones, no 
Internet, no LCD television or monitor screens, no digital 
cameras, no Wi-Fi.  Can we really say what kind of world will exist 
in 25 years time? We need to adapt to this changing world as 
technology emerges. The main line railway in Britain has become 
far too slow to react, and even when it does, it is far too slow to 
realise the benefits. We need to regain some agility, and perhaps 
that is what the Digital Railway aims to do, but it is far from clear 
how it will do it. 

The communications network that will underpin these vital 
improvements to the railway should be the easy bit, if done 
carefully, so in the second section of this paper, I will look at what 
Network Rail proposes to do about it.

PART 2. TELECOMMUNICATIONS TO SUPPORT 
THE DIGITAL RAILWAY
First we should examine the fixed telecommunications network, 
its structure and its future. Network Rail’s Fixed Telecomms 
Network uses high quality fibre optic cables. Generally the 
cables contain 24 fibres, because that was the maximum number 
that was acceptable to the Strategic Rail Authority and the Rail 
Regulator when Network Rail negotiated the funding.

Fixed Telecom Network
DSL and copper
STM-I ring and copper
STM-I subtend and copper
PTO provided
STM-16 ring and copper

Figure 1 — Map showing extent of original UK  
Fixed Telecomms Network.
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The transmission system used is Synchronous Digital Hierarchy, 

SDH. This forms a circuit-switched Category 2 Open Network, 
as described in EN 50129. The network is arranged in a set of 
core rings and a set of access rings. Whilst many circuits are now 
routed through the FTN, including many signalling circuits and 
the GSM-R network bearers, it appears that the migration of 
circuits onto the network has not yet been completed, with many 
circuits still routed over older systems or by third party carriers, 
predominantly British Telecommunications (BT) and another 
company, Level 3 Communications. It would be interesting to see 
a close-out report for the FTN programme, to see whether the 
originally promised benefits were fully delivered. I suspect they 
haven’t been yet.

However, technology has moved on a very long way since 
FTN was designed, and Packet Switching, Carrier Ethernet and 
Internet Protocol (IP) are now the dominant technologies.  IP data 
networks offer greater flexibility than SDH, much lower initial 
equipment costs and reduced power consumption. IP is simpler, 
and uses far less equipment. The whole-life cost of IP is now far 
lower than that of SDH, and all commercial networks are now 
deploying IP technology for these reasons. IP is the future for all 
data communications and it’s good to see that Network Rail is 
moving forward with this.

FTNx
Network Rail Telecoms has been building a new IP network, 
based on the FTN fibre and nodes, and this is known as FTNx. 
The FTN and FTNx networks are both controlled from a centrally-
located management facility but in fact they could be run from 
any convenient location. Network security will be achieved 
through the use of layers, starting with the creation of separate 
independent optical networks, Virtual Private Networks (VPNs) 
at the IP level, encryption, firewalls, Dynamic Denial Of Service 
prevention and the introduction of Behavioural Analysis to 
detect anomalous traffic patterns within the network. Application 
security will be managed in the applications themselves. The 
network architecture is arranged in layers, as shown in Figure 2.

This architecture gives the necessary flexibility to build out 
the network, adding access points as they are required, and 

allows cheaper equipment to be used in the access layer. It 
allows fast switching from one route to another when careless 
subcontractors cut the cables, uses standardised equipment and 
provides a converged bearer for all of the communications.

Core network
The centrally managed FTNx core network provides enormous 
capacity, at 43 points of presence across the country. The FTNx 
core gets over the problems caused by the limited 24-fibre FTN 
cables by using Dense Wave Division Multiplexing (DWDM) 
and Optical Transport Network (OTN) digital wrappers.  DWDM 
stacks different frequencies of laser light on the same fibre, an 
analogue system of frequency division. This allows optically 
separate networks to be created over the same fibre. This 
network is running alongside the original SDH network. 

There are 43 locations with DWDM capability, providing add/
drop access to up to 5Tbit/sec — an enormous capacity.  There 
are 8-core IP nodes capable of 4Tbit/sec and 25-core IP nodes 
capable of 800Gbit/sec. Not all of this capacity is enabled 
currently, but it can be easily licensed and enabled through 
software, or with hardware where large increases in capacity are 
required. The hardware installation is in relocatable equipment 
buildings (REBs) or equipment rooms and is quick and simple. 
Another team then takes over to deploy the capacity.

The core network uses CISCO IP nodes, also scaled for high 
capacity. The technique known as unified multi-protocol label 
switching (MPLS) is used across the core network, and into the 
distribution network.

Currently, 8Tbit/sec per second is possible on each pair of 
fibres, but the system can be upgraded easily to run 16Tbit/
sec. This is a vast capacity that should leave plenty of spare 
bandwidth for new applications such as 4G Long-Term Evolution 
(LTE) or Wi-Fi for non-operational uses — if a way can be found 
to get the access points in the right places.

Distribution/Access network
The FTNx distribution and access network is also based on the 
original FTN fibres and node locations, with some additions. The 
distribution network is being built by NRT and the current aim is 

ROCs, Data centres, 
FTN core interconnect 
nodes, Major IM sites, 
NR stations

FTN core nodes, some 
IM sites, larger TOC 
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Figure 2 — Network architecture, FTNx.
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to have 19 rings and 130 nodes, in order to provide distribution 
points no more than 80 km apart. These nodes will also be at the 
original FTN sites. Some of this network is built, and the rest will 
be developed in Control Period 5, as projects need the capacity.  
Local project teams will then build the access they need 
according to common design rules for system architecture and 
common product approvals, which the central design authority in 
NRT will strictly enforce.

Connection to the network will involve either tapping into the 
access layer tubes in the existing 24-fibre FTN cable, or laying 
new fibres. Where new electrification schemes are being built, 
new 24-fibre cables with access points every 500m are being 
provided. Optical connections are then laid to the equipment 
housing, where an optical router provides the Ethernet or optical 
connectivity that is needed by the local project. At last, there is 
no need for copper distribution cables!

In order to serve passenger information systems, public address 
installations, ticketing systems, barrier lines, CCTV and telephony 
at railway stations, it will be necessary to install access points on 
stations that have been leased to Train Operating Companies 
(TOCs).  It is unfortunate that the original FTN generally had to 
avoid locating access points at stations because of difficulties 
caused by the station leases.

Application equipment is connected to the network with 
a standard Ethernet connection using the familiar universal 
standard 8P8C RJ-45 connector: The same as is used for Cat5E 
cabling.

A practical example
Scotland has often been used as a trial site for new developments 
in railway telecommunications and here is another example. The 
recently opened Borders railway is the first railway in the UK to 

have a communications network fully based on IP and Ethernet. It 
shows what the FTNx access network looks like.

The Borders railway has all of its communications routed over 
the one network: including signalling interlocking and axle 
counters, GSM-R train radio and signal post telephones (Yes, 
really — despite having a bespoke digital radio network, we must 
still have signalpost telephones, even on a brand new railway.  
This seems ridiculous to me, but at least they are VoIP and 
don’t have their own concentrator, so there is some progress!). 
The Borders railway is a great demonstration of the economies 
of scale that can be achieved using modern communications 
technology in a coordinated way. Costs are low, security is 
managed, all data paths are fully understood and everything is 
under Network Rail’s direct control. 

Conclusion
FTNx is a very sensible and exciting development of the original 
Fixed Telecomms Network.  It shows how new technology 
can reduce cost and improve flexibility, even in an infamously 
conservative industry. However, if this investment of public 
funds is to be used efficiently, it should carry all of the railway’s 
communication needs: signalling, voice, GSM-R, enterprise data, 
electrification SCADA, remote condition monitoring, passenger 
information, public address, ticketing, CCTV and more. 

This will be difficult to achieve and will need a focussed effort 
within Network Rail to migrate even its own communications 
traffic. I hope that there is a strong sponsor for FTNx, who will 
ensure that the benefits are fully delivered. 

Getting the whole railway onto the one network will be even 
more difficult, and might even be impossible under the current 
rail industry arrangements.  I will return to this point later. FTNx 
could also carry bearers for public Wi-Fi providers and customers 
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TELECOMMS AND THE DIGITAL RAILWAY
beyond the railway if the politics and State Aid issues could be 
resolved (and surely they can!).

I think all this shows that the architecture and technology 
behind FTNx is appropriate to form the fundamental bearer for 
the Digital Railway. Just as importantly, Network Rail has overall 
control of this element of the Digital Railway, and an organisation 
in NRT to make it happen.

Radio communications network
The other main communications element for the Digital Railway 
is radio. This has to be used to bridge the gap between the trains 
and the fixed communications infrastructure, to allow signallers to 
communicate with train drivers, to allow data to be transferred to 
and from trains for in-cab signalling and other functions, and to 
facilitate shunting and station operations.  It is also necessary to 
enable passenger Wi-Fi.

We shall now examine the current form of the UK rail radio 
network and its future. Last year, Network Rail successfully 
completed its GSM-R national train radio programme. At last, 
the railway has the ‘single continuous means of communication 
between driver and controlling signalman’ that Anthony Hidden 
QC recommended 27 years ago, in his Investigation into the 
Clapham Junction Railway Accident of 1988. GSM-R took a 
ridiculously long time to get started, and once authorised, it took 
rather a long time to roll out. This was for a variety of reasons, 
not least the difficulty of agreeing specifications with ATOC, the 
Association of Train Operating Companies, representing the 
TOCs. 

Despite GSM-R being a European Standard system, ATOC 
insisted on modifying it for use in Britain, providing unique 
features such as the infamous yellow button, and attempting 
to make GSM-R perform in a similar way to the Cab Secure 
Radio that in some places it would replace. ATOC also initially 
insisted that TOCs should not be provided with the mobiles by 
Network Rail, but should separately contract for them. All of this 
was unnecessary, and took several years and millions of pounds 
to sort out. Then, when it came to retro-fit the cab mobiles in 
the trains this was a Compensation Event for the TOCs and the 
rolling stock operating companies (ROSCOs), who own and 
maintain the locomotives and carriages that are leased to  the 
TOCs,  who actually operate the trains.  They had little incentive 
to get it done efficiently. Again, this was hopelessly inefficient 
and took an awful lot of time and public money to get sorted out. 

GSM-R is a development of GSM and is a Phase 2+ (2G) system. 
Whilst new systems are still being installed (for example, on 
the French railway,) and 2G still forms an important part of the 
access network of many commercial networks, the technology is 
now out-performed by both 3G and 4G, in terms of its spectral 
efficiency, data throughput and cost. 3G and 4G networks are 
now widespread around the world. GSM-R is working well in the 
UK, but there are two main issues with it. 

Firstly, the guard bands adjacent to the dedicated railway 
spectrum were designed for circuit-switched systems, but the 
adjacent spectrum is now used by 3G systems, which are more 
aggressive interferers. Consequently there are growing issues of 
RF interference, which will necessitate changes to GSM-R base 
stations and to cab radios.

Secondly, GSM-R is also the bearer for ETCS, and the air 
interface is designed to use circuit switching. Even though ETCS 
uses a very modest amount of data, every train using it occupies 
an entire voice channel for its complete journey. This makes for 
incredibly inefficient use of the available radio spectrum, and 
there would not be enough capacity in urban areas to support 
it. It is also inconsistent, since ETCS uses IP in many of its fixed 
interfaces.

The European Railway Agency (ERA) is developing a new 
standard to allow ETCS to use IP over the GSM-R air interface. 
This is now close to completion and Network Rail plans to roll 
out General Packet Radio Service (GPRS) or Enhanced Data 
Rates for GSM evolution (EDGE) across the GSM-R network in 
line with their ETCS roll out. This will render the GSM-R network 
slightly more up to date and bring it into line with the 2G public 
networks. It will also allow ETCS to use IP across the air interface.

Wi-Fi on trains
GSM-R is a narrow-band system and therefore cannot be a 
bearer for bandwidth-hungry applications such as Wi-Fi aboard 
trains. There is a huge demand for Wi-Fi on trains for an obvious 
reason:  enabling the productive use of travelling time is an 
important attraction to get people out of their cars and onto the 
railway. Network Rail recently attempted to address this through 
their Project Quicksilver, which had the aim of developing a 
commercial Wi-Fi offering to main line rail customers. The 
intention was to use existing radio towers and backhaul fibre. A 
service partner was to set up the network and services, and NRT 
would share the revenue. Network Rail would contract to provide 
the services to Train Operators, generating a revenue stream, and 
the Train Operators would offer the services to their passengers.

Considerable effort was given to making this work, with a large 
team employed at NRT and there were significant bidders’ 
costs. However, issues arose over securing commitments from 
train operators to pay for the service; the limited extent of the 
available fibre access network for the radio sites; State Aid for the 
use of NRT’s existing telecomms network, and planning consent 
issues with radio towers. The venture was terminated last year. 
Unfortunately, this has meant that Wi-Fi on trains depends on 
the main public networks to provide the services, and these have 
sporadic coverage along the railway and limited capacity. As a 
consequence Wi-Fi on main line trains in Great Britain is patchy 
and often slow.

A more successful example of Wi-Fi provision can be seen in 
Austria, where the government has financed the construction of 
new trackside radio towers and modifications to existing GSM-R 
towers and equipment rooms.  The Austrian Railway has been 
allowed to provide backhaul fibre optic services and all of the 
public network operators are allowed access to this infrastructure 
at low cost. Hence the railway controls the things it has to control 
and makes good use of spare capacity in its fixed network, whilst 
the public network operators provide the services that are core 
to their business, and the passengers get a good Wi-Fi service. 
Perhaps something like this could be arranged in the UK?

Future radio for trains: bearer independence
So what will the future of railway radio be? Work is underway 
at the International Union of Railways (UIC) and ERA to define 
a future radio system to replace GSM-R. This might be a bit 
premature, since GSM-R will surely continue to be the British 
national train radio for at least the next 15 years. Otherwise it will 
have taken longer to introduce than it would be used for! It is 
very difficult to predict what technology will be best in 15 years’ 
time, so perhaps our colleagues at UIC and ERA don’t need to 
work too hard!

In the future, it seems likely to me that operational and public 
radio services on trains will be delivered over whichever radio 
bearers are available commercially. Agile radio equipment on 
trains will select whichever network is available in that place and 
at that time, and spectral resources for prioritisation and pre-
emption might form an underlay network, for use only when the 
main networks fail or are at capacity.  Of course, it should be 
possible to keep the GSM-R functionality and the interfaces for 
the drivers and signalmen, and just change the bearer between 
them. The users don’t care what is in the middle.
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Conclusion
I close this second section by highlighting that the 
communications requirements of the operational railway can 
be met with IP and MPLS using FTNx and with GSM-R GPRS/
EDGE. The technology exists and the organisation is in place 
at Network Rail to deliver these. One unified IP network using 
established technology can comfortably cater for all foreseeable 
requirements, except perhaps for bulk broadband to fast-moving 
trains, and a few more years of communications industry progress 
should fix that. 

The communications network is the enabler that can allow 
the Digital Railway to happen. However, when compared with 
others, Network Rail is somewhat behind the game and for some 
very good reasons. These are mainly to do with the fragmented 
railway. We have already seen in the GSM-R programme how 
Network Rail was delayed and had to pay compensation to the 
TOCs in order to improve the railway. 

There is a huge obstacle blocking the way of the Digital Railway. 
You can have as many cross-industry leadership groups, System 
Interface Committees, alliances, Rail Delivery Groups and 
industry-wide programme control boards as you like (and there 
do seem to be rather a lot — I wonder what this all costs?) but 
under the current, complex British national rail industry structure, 
the only way to get a system that involves both infrastructure 
and train implemented efficiently is by Act of Parliament. The 
Train Protection Warning System (TPWS) showed this; it was the 
only example of an efficient implementation of new technology 
since privatisation. Costs lay where they fell, there were no 
compensation events and everybody had the incentive to do it 
quickly and efficiently.

There are some important lessons to be learned from all this. If 
fitting a simple GSM-R voice radio into a train is so very difficult, 
how on earth is national ETCS, which involves connections to 
traction packages, brakes and management systems on-board as 
well as operational rule changes, to be achieved affordably, and 
in sensible timescales?

I am sorry to say that I believe that the roll-out of ETCS or 
Connected DAS, or COMPASS — all of which involve fitting 
things in trains — will be very difficult, very expensive and will 
take a very long time. Under the current industry structure, it 
might even be impossible. All of which might help to explain why 
Network Rail’s Digital Railway isn’t as far advanced as it should 
be.

I hope the Government will make some radical changes, so that 
the structure of the industry no longer impedes the technological 
change that is so desperately needed. Only the Government 
can ensure that the Emperor is wearing some proper clothes. In 
my opinion there is an obvious answer. Remove cost and delay 
by simplifying things. Put Network Rail in charge of it all.  Let 
them work like TfL does. It is not even necessary to nationalise 
anything: give Network Rail control of the train operators via 
concessions. Put Network Rail in charge of fares and let them 
carry the demographic risks on revenue. Put the wheel-to-rail 
interface back under single management and enable the Digital 
Railway to be delivered swiftly and efficiently!

This brings me to the third section of my paper, and another 
important message that I wish to emphasise.

PART 3. THE RAILWAY INFRASTRUCTURE 
MANAGER MUST REMAIN IN FULL CONTROL OF 
HIS TELECOMMUNICATIONS 
The railway industry is in a state of some flux and the 
Government is keen to save money in the short term. I have 
recently seen some worrying statements about what is and what 
isn’t core activity for a railway infrastructure manager. This makes 
me wonder whether mistakes from the past might soon be 
repeated. 

I think it is clear that the railway communications network has 
always been at the heart of railway operations. It is the central 
enabler for the future Digital Railway and is vital for security and 
efficient railway operations. This means that the people who 
are responsible for running the railway must closely control the 
railway communications network. It is absolutely core activity. 
Unfortunately, it seems that some politicians and accountants 
don’t always understand this. They can often see communications 
as a service to be bought from whoever is in the market, at the 
cheapest price. On a railway, this is a grave error.

Because of the national range of the railway communications 
network with its presence in every city and in most major town 
centres, it is an attractive proposition for commercial exploitation. 
The simplest examples are basic wayleaves, where the right 
to install a cable or equipment on the railway land is given in 
exchange for some rent. For example there are many BT cables 
crossing Network Rail and LU land. 

The most complex commercial models involve the complete 
outsourcing of the railway telecomms enterprise.  The assets, 
staff and wayleave rights are to be sold to a third party, who 
would serve the railway’s operational telecomms needs through 
service level agreements, and offer commercial services to 
customers beyond the railway in the deregulated telecomms 
market. The supposed benefits were a more efficient and 
dynamic service, derived from the supplier’s scale advantages, 
better access to technological expertise and private finance. The 
theory was that the railway would benefit from cost savings, new 
technology and greater flexibility.  It usually didn’t work out like 
that. Here are a few examples:

BRITISH RAIL TELECOMS (BRT)

In 1994 British Rail Telecoms was sold to Racal to raise £150 
million for HM Treasury funds. This sale included nearly all of the 
staff, and a lease on most of the telecomms network, including 
the cables and transmission systems. Railtrack had to buy back 
the services on a tariff.

There were problems from the start. Demarcation between 
the Racal equipment and the equipment that remained with 
Railtrack was poorly defined. The services to be provided and 
the condition of the equipment were not fully specified. Racal 
was a monopoly supplier and had no real incentive to improve 
or update the network, or to price things competitively. It simply 
sweated the assets to maximise its gain.  A lot of things that 
should have been maintained or renewed were not, and so the 
performance declined.

Racal invested about £80 million in extending the fibre optic 
network to reach new and prospective markets beyond the 
railway, and in 2000, Racal sold its interest in the network to 
Global Crossing for £1 billion. Railtrack was not warned about 
this sale and had no contractual basis to object. Racal remained 
as supplier to Railtrack, and the disputes about costs, asset 
stewardship and service levels escalated, with the added 
complication of Global Crossing’s involvement. Global Crossing 
concentrated initially on its wider customer base and later on its 
financial difficulties. 
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Railtrack was unable to effectively control cost or performance 

and could not efficiently update this vital network.  This led to the 
need for a £2 billion investment of public funds to build the FTN 
and GSM-R networks. 

This exercise was hugely disruptive to the railway, and 
enormously expensive to the public purse. The main beneficiaries 
were the lawyers and advisers who set it up, and Racal’s senior 
management team and shareholders. 

GERMANY (DB Netz)

There was a similarly abortive attempt in Germany when the 
national telecomms assets and organisation of Deutsche Bahn 
(DB) were sold to Mannesmann Arcor, along with commercial 
exploitation rights. After several years of acrimony, Deutsche 
Bahn re-purchased the enterprise and now manages it in-house.

FRANCE

The French made a similar mistake. SNCF sold a significant 
part of its telecomms network assets to CeGeTel, in a venture 
known as Telecomms Development.  This didn’t work out well. 
There were lengthy legal disputes. Eventually, when Telecom 
Development was sold on, the French railway infrastructure 
manager RFF had the option to regain control of the assets, 
which it did, and the network has been managed in-house ever 
since.

Reasons for failure
The reasons for failure include the loss of the railway operator’s 
influence and control. The incentives of the railway operator and 
the commercial telecomms provider are different and unless 
properly controlled, failure (for the railway) results. 

State Aid rules may prevent the use of publicly-funded 
infrastructure being used to compete in the deregulated 
telecomms market. Structures erected under General 
Development Orders are restricted for use only for the 
conveyance of traffic by rail.  Both of these issues have been 
fundamental stumbling blocks. However, the State Aid issue 
might soon be resolved under new EU regulations designed to 
speed up the rollout of broadband services through encouraging 
the use of spare capacity in networks.

Once the railway operator loses control, the remedies are 
expensive, and include building alternative networks and buying 
out the telecomms provider.

Successful exploitation of railway communications 
networks
I believe that it is possible to develop railway communication 
networks to produce some commercial income. There are some 
good examples, notably in Sweden and Hong Kong, where 
significant third party income is derived. In these examples, and 
I believe in any successful venture, a fundamentally important 
factor is that the railway administration remains in control. This is 
becoming even more important as dependency on technology 
grows, and there is a greater focus on efficiency and security.

PART 4. FINAL THOUGHTS
The systems that will bring increases in railway capacity, and 
better facilities for passengers, can be enabled by using IP over 
GSM-R, fibre optics and Ethernet in a single network under 
central control. Telecommunications are indeed at the heart of 
the Digital Railway.

My aim has been to emphasise that the management and 
engineering of the communications network are a core activity for 
railway infrastructure managers, and that this activity should be 
controlled centrally to get best value.  Network Rail Telecoms is 
a good example of railway communications well organised. This 
should not be compromised by any temptation to sell it off, split 
it up or have it managed by a third party.

The economies of scale that can be derived from modern 
communications networks should be fully exploited by all 
transport enterprises. All data connections should be routed 
through the same network, where it is under the control of the 
enterprise and where the application handles its own safety. All 
applications, including railway signalling, should be specified 
to use Ethernet and IP across the same open communications 
network.  Traditional notions that each application needs its own 
network are anachronistic and unaffordable.

I would suggest that TfL looks carefully at what Network Rail 
Telecoms is doing. TfL should seek to achieve a similar level 
of co-ordination and technical strategy in its communications 
arrangements. TfL should follow Network Rail in ensuring that all 
future signalling systems use IP across open interfaces, so that 
greater levels of efficiency can be achieved.

TfL has made much more progress with digital technology than 
has the main line British railway. TfL has proper control and is 
one unified organisation. It doesn’t suffer much from outside 
interference and these are significant factors. Consequently, 
national rail in Britain has much to learn from London and 
elsewhere about ticketless travel, open data, Wi-Fi and even 
moving-block signalling and traffic management. 

It seems to me that the greatest challenges to be met in 
delivering the Digital Railway are not technological; they are 
to do with the dysfunctional structure of the British national 
rail industry, which seriously impedes progress. On the main 
line railway, every improvement that crosses the wheel-to-rail 
divide becomes a Compensation Event, and every technological 
change has to be negotiated painstakingly with a multitude of 
people who have a variety of business imperatives, none of them 
primarily concerned with speeding things up or saving public 
money.  No wonder that we have one of the most expensive 
railways in the world.

I believe that the Digital Railway, which is so obviously needed 
to support the economic growth of the country, will be achieved 
quickly and efficiently only if Network Rail is put in full control 
of it.
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Toulouse to double metro Line A capacity

[RGI] FRANCE: The Toulouse public transport authority Tisséo 
signed a €66 million (£50m, $72m) contract on 15 January 2016 
for Siemens to undertake infrastructure work that will allow an 
increase in capacity on Line A of the driverless VAL metro. 

Tisséo plans to double the length of the trains from 26 m to 
52 m, as this is the only way to increase capacity to the required 
level. The line served 125,000 passengers per day when it 
opened in 1993 but now carries 230,000 passengers per day, and 
services are running at 60-second headways at peak times. 

The scope of the contract includes modifications to signalling 
and train controls, platform screen doors, power supplies, and 
the depot. An order for additional rolling stock is due to be 
placed later.

MTA awards CBTC verification contract

[RGI] USA: MTA New York City Transit has formally awarded 
Mitsubishi Electric Corp a contract to develop and test 
its communications-based train control products to verify 
interoperability with the CBTC systems ordered from Siemens 
and Thales. 

Last year MTA awarded Siemens and Thales two contracts to 
install CBTC on the subway’s Queens Boulevard Line. 

MTA wishes to qualify a third supplier to provide additional 
competition when tendering future contracts, and to help ensure 
long-term and stable procurement. 

Hyundai Rotem to supply Manila Line 7 cars

[RGI] PHILIPPINES: Hyundai Rotem is to supply rolling stock, 
signalling, communications and power supplies for metro line 
MRT7 in Manila, the company announced on 22 January. 

Under the 530 billion won (£300m, €490m, $440m) contract 
from project developer Universal LRT Corp, Hyundai Rotem is to 
supply 36 three-car trainsets by the second half of 2019. 

In 2010 ULC awarded a Marubeni-DMCI consortium a civils 
contract for the 22.8 km line, which will run northeast from an 
interchange with LRT1 at North Avenue in the city centre to San 
Jose del Monte station in Bulacan, serving 14 stations.

ETCS Level 2 for Italian conventional line

[RGI] ITALY: Gruppo FS has awarded a €34 million (£26m, $38m) 
contract for upgrading the signalling on the 51 km Milano 
Centrale – Milano Smistamento – Monza – Chiasso line to a 
consortium led by Alstom and including M Pavani Segnalamento 
Ferroviario, Bitfo, Ricci, Elettri-Fer and Politecnica Ingegneria ed 
Architettura Società Cooperativa. 

The route forms part of ERTMS Rhine-Alpine Corridor A 
between Genova and Rotterdam, and according to Alstom will 
be the first conventional line in Italy to be operate entirely under 
ETCS Level 2.   

The work is expected take 2½ years. Announcing the contract 
on January 27, Alstom said its share is worth €21 million (£16m, 
$23m), and includes the supply of its Atlas 200 ETCS Level 2. The 
multi-station Smartlock 400 GP computer interlocking will offer 
completely automated routing and direct interfaces with point 
machines and signals without the need for traditional relays. 
There will be data feeds to passenger information systems, and 
remote diagnostics to reduce maintenance costs.

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 to supply 
brief summaries of major news in our industry. We will of 
course still provide items of news from other sources when we 
receive them.

CBTC over LTE test successful

[RGI] CHINA: Telecoms company ZTE announced on 25 January 
that it had completed a laboratory test of communication-based 
train control over LTE. 

Ansaldo STS supplied CBTC signalling and ZTE provided LTE 
equipment and devices for the test, which covered scenarios 
such as static condition, handover, failover, and load with static 
and dynamic configuration. ZTE says that the key performance 
indicators fully comply with the requirements of CBTC. 

This follows a field test carried out by ZTE and Ansaldo STS on 
the Hangzhou metro in ATO mode.

Budapest Line M4 cleared to go driverless

[RGI] HUNGARY: Budapest Mayor István Tarlós and President of 
national transport authority NKH Gyula Győri announced on 6 
January that the final permit has been granted for Line M4 of the 
Budapest metro to operate without drivers on a permanent basis, 
following successful passenger-carrying tests without drivers 
between September and December. 

Construction of the 7.4 km underground line between Keleti 
and Kelenföld main line stations began in 2006 and it opened 
for passenger service in March 2014. As not all of the ten 
stations could accommodate the length of train required for the 
design capacity, a decision was taken to run shorter trains more 
frequently. The train control system supplied by Siemens allows 
for up to 30 trains per hour, with a capacity of 20,100 passengers/
direction/h. 

Although the line was designed for driverless operation, 
services began with on-board staff to speed up the regulatory 
approval for opening of the line. The 15 four-car Alstom 
Metropolis trainsets used on Line M4 have cab partitions that can 
be removed overnight. None of the stations has platform screen 
doors, but an LED strip flashes when a train is approaching, and 
station staff are also deployed to supervise the platforms. 

Line M4 has 99.96% availability, but current ridership of 158,000 
passengers per day is below the original estimate of 340,000.

Siemens CBTC for Paris RER Line E

INDUSTRY NEWS

[RGI] FRANCE: On February 10 SNCF announced that it had 
awarded Siemens France a €186 million (£144m, $209m)contract 
to supply NExTEO communications-based train control for the 
central section of RER Line E in Paris. According to SNCF, this 
is the first major contract to be placed under the €3.7 billion 
(£2.9bn, $4.1bn) project to extend Line E westwards to Mantes-
la-Jolie, requiring a new 8 km tunnel between Haussmann-Saint-
Lazare and Nanterre-La Folie. 

To be deployed on the central section of Line E between Rosa 
Parks and Nanterre-La Folie, NExTEO would enable the peak 
service frequency to be increased from 16 to 22 trains per hour, 
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INDUSTRY NEWS
cutting headways from 180 to 108 sec and enabling trains to 
operate at up to 120 km/h. When the extension programme is 
fully completed in 2022, Line E will have a peak frequency of 
28 trains/h, carrying 620,000 passengers per hour compared to 
370,000 at present. 

As well as enabling automatic operation on the central core, 
NExTEO will provide assistance for traffic regulation and the 
management of disruption. Given its experience with CBTC 
on the Paris metro network, RATP will be providing technical 
assistance to SNCF in the management of the project, with a 
view to installing NExTEO on other RER lines. 

According to SNCF, this ‘pioneering’ NExTEO installation will 
enable ‘hundreds of thousands of passengers’ to benefit from 
‘a more reliable, more robust, and more comfortable network’. 
Siemens AG President Joe Kaeser said that the contract award 
provided further recognition for the automatic operation 
technology developed by the supplier’s worldwide centre of 
competence in Châtillon, ‘at the heart of Grand Paris’.

Thales Egyptian contracts

EGYPT: More than 30 years after its first contract for the Greater 
Cairo Metro, Thales has signed new contracts to upgrade the 
fare collection system for Lines 1 and 2, as well as provide 
communications systems for the Al Thawra extension on Line 3 
(Phase 3).

Thales will deploy its TransCity fare collection solution, which 
uses its Web 2.0 technologies, on Lines 1 and 2, replacing the 
equipment installed in the 1980s when the two lines were built. 
The new contracts entail delivery of 850 access gates, 100 
vending terminals for ticket outlets and 75 portable ticket control 
terminals, as well as implementing new system architecture.

The TransCity central system will supervise all data generated 
across the existing network and accommodate future extensions. 
A consortium comprising Thales and Alstom is to implement fully 
integrated communication and supervision systems, relevant to 
15 new stations and an additional depot, from Attaba to Rod El 
Farag and Cairo University, a route length of more than 17km.

Siemens completes winter commissionings

UK: Siemens delivery teams were engaged in a range of high 
profile signalling and control schemes over the holiday period.

As part of the North Lincolnshire programme, a 17-day blockade 
between 24 December and 11 January (during which Immingham 
Port was closed for five days), saw at its peak a 600-strong 
Siemens team working to re-signal 60 miles of railway. Delivered 
on time, this Network Rail and Siemens-led project will future 
proof the port for the next 30 years. With 25% of the UK’s rail 
freight entering the country via Immingham Port, replacing the 
100-year-old signalling enables more services to run and helps 
boost economic growth in the region. 

Between 24 December and 4 January, one of the major stages 
of the Thameslink Programme at London Bridge station was also 
commissioned. Three new lines through the high level section of 
the station and the new Borough Market viaduct were all brought 
into use on programme (although the new platforms on the lines 
will remain out of use until the next major stage in August 2016). 

The project marked a major milestone for Siemens, with the 
company’s new Zone Controller system commissioned for the 
first time in the UK. The Zone Controller is now controlling the 
signalling system at London Bridge, with additional deployments 
planned as part of later stages of the Thameslink Programme.   

The final project saw a 70-strong team of Siemens’ installers 
and testers make alterations to two solid state interlockings 
in the Anniesland station area between 24 and 27 December. 
New signalling infrastructure was installed and the associated 
signalling works completed. 

The work was carried out in preparation for the 20-week closure 
of Glasgow Queen Street High Level station in April 2016, with 
layout improvements made to provide a new connecting line at 
Anniesland station. This advanced work will minimise passenger 
disruption in April by allowing diversionary services from the 
north and east of the city to enter Queen Street low level station 
during the blockade.

Introducing Helen Kellaway
We’re delighted to introduce Helen Kellaway, 
Assistant Editor, Social Media of IRSE NEWS.

Helen is a Lead Systems Engineer on Control 
Centres, Research & Development with Siemens 
Rail Automation. 

She didn’t take a traditional route into 
engineering and originally started work as 
an administrative assistant at Westinghouse 
Rail Systems in 1997. She transferred from 
administration into project engineering 
as an assistant designer, producing wiring 
diagrams for location cases on various projects. She was then 
funded by Westinghouse to study for an ONC and HNC in 
Electronic and Electrical Engineering during day release at 
Chippenham College. In the last year of her HNC, she was 
given the opportunity to work in the Research and Development 
department to broaden her horizons where she carried out 

a variety of work including validation testing, 
software development and systems engineering 
as part of the Trackguard Westlock development 
team. 

Helen was again funded by the company (by then 
Invensys) to engage in further study at Warwick 
University, studying for a Master’s in Systems 
Engineering. On graduating she returned to 
Invensys (Siemens Rail Automation since 2013) and 
took a role as a Systems Engineer within Research 
and Development working on Control Centres. 
Since graduating, Helen has worked on control 

centre systems design for the Victoria Line Upgrade, Taipei 
Taoyuan Mass Rapid Transport and currently Thameslink. She 
is the IRSE Younger Members Section Chairperson for 2015-
2016 and also a STEM (Science, Technology, Engineering and 
Mathematics), YRP (Young Railway Professionals) and Siemens 
Engineering Ambassador. 

‘IRSE NEWS’ NEWS



IRSE NEWS |  ISSUE 220  |  MARCH 2016 19

PROFESSIONAL LIVES

News from the IRSE
Francis How

Beijing Convention 2016 
The 2016 Convention will take place from 10 – 14 October in 
Beijing, and the event is packed with interest for members and 
guests.  The programme and booking forms are now available 
and have been sent out with the last e bulletin and monthly 
mailshot.  The programme and booking forms can also be 
downloaded from the Events tab of the IRSE website, http://
bit.ly/1TdsodT.  We have also set up a dedicated Convention 
webpage on the website to keep you up to date with plans for 
the event, http://bit.ly/1TdsxOr.

We are offering a number of bursaries for younger members 
to attend the Convention, and information about how to apply 
is also available in the Events section of the website.  Do think 
about whether this might be appropriate for you.  We also 
encourage Sections around the world to consider which of 
their younger members might benefit from this opportunity.

Annual General Meeting and Dinner:  
London (22 April)
The Annual General Meeting of the Institution will take place at 
18.00 on Friday 22 April at the IET in London, after which our 
incoming President, Charles Page of Siemens, will be giving 
his Presidential Address.  You are invited to come and hear 
Charles speak.

The AGM is followed by the Annual Dinner, taking place in 
the Savoy Hotel, London.  This is a highly popular event, and is 
always sold out. For more details visit the Events section of the 
IRSE website. 

Wing Award for Safety 
Every year the Institution of Railway Signal Engineers presents 
the Wing Award for Safety to an individual who has made 
an outstanding personal contribution to improving trackside 
safety, and we are now seeking nominations for the 2016 
Award. The Wing Award was initiated over 20 years ago to 
commemorate the life and work of Peter Wing, a Fellow of this 
Institution who was dedicated to making major improvements 
for the safety of people working on Britain’s railway tracks 
during his career. The Award remains as relevant as ever, and 
improving track safety rightly continues to be a dominant 
theme both on the railways in the UK and in other countries as 
well.

To find out more about the Wing Award, and how to nominate 
someone for the 2016 Award, visit http://bit.ly/1mnUlCK.  
Nominations must be received by 31 March. 

CPD Policy and Guidance
Elsewhere in this edition of IRSE NEWS you can read 
about developments in the area of Continuing Professional 
Development (CPD).  At the IRSE Council meeting held on 
10 February in London, the new CPD Policy was approved, 
and you can find it on in the Professional Development page 
of the IRSE website, under the Membership tab.  The most 
significant change to the Policy is the introduction of CPD 
records monitoring in 2017.

Recruitment, Marketing and Publicity Committee
The new remit for the Recruitment, Marketing and Publicity 
Committee was approved by IRSE Council in February.  The 
Remit broadens the role of the Committee to address some of 
the objectives in the IRSE Strategy 2015-2020 (you can find the 
Strategy under the About tab on the IRSE webpage).  If you 
are interested in being a member of this Committee, please 
contact Francis How at the IRSE in London in the first instance.

IRSE Exam
The results of the IRSE Examination will shortly be published.  
The Education and Professional Development Committee is 
revising the Exam Study Guide material and it will be published 
on the IRSE website in the next two months.  We have also 
conducted a survey of those who took the IRSE Exam in 2015 
(thank you to all those of you who replied), in order to consider 
how to improve the likelihood that candidates will pass.  

The early results of the survey suggest that candidates need 
to prepare more thoroughly, and over a longer period of time.  
The 2016 Exam will take place in early October, and if you are 
thinking of taking one or more modules this year, then you 
should be planning your exam preparation now.  Information 
about the Examination, how to prepare for it, and how to apply, 
can be found under the Membership tab of the IRSE website.

Council Elections
Elections for the vacancies on IRSE Council are being held, 
and Corporate Members of the Institution are being sent 
a ballot form in order that you can vote for your elected 
representatives. Completed ballot forms must reach the IRSE 
office in London no later than 21 March, and the results will be 
announced at the AGM in London on 22 April.

Australasian Section AGM and Technical 
Meeting: Adelaide (8 – 10 April)
The 2016 IRSE Australasian Section’s Annual General Meeting 
and Technical Conference will be held in Glenelg, a seaside 
suburb of Adelaide, South Australia, on 8-10 April. The 
Conference takes as its theme Railways, Smart Technologies – 
The Way Forward. For more details visit the Events section of 
the IRSE website. 

Younger Members’ International Technical Visit: 
Lisbon (14 – 17 April)
The Younger Members’ annual International Technical Visit is 
taking place from 14–17 April in Lisbon, Portugal.  The event 
includes a number of visits to signalling installations and to 
depots on the networks serving the city, as well as social 
events.  There is no charge to attend, although delegates will 
of course need to pay for their flights and accommodation.  For 
more details visit the Events section of the IRSE website.  
Places at this event are limited, so please register your interest 
without delay by e-mail to younger.members@irse.org.  

IRSE MATTERS

‘IRSE NEWS’ NEWS
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IRSE Symposium – Bangkok University – 14 January 2016
Arnut Srisakuldee

On the evening of 14 January, Bangkok University hosted an 
IRSE Symposium with guest speakers Xenophon Christodoulou 
and Martin Fenner. Over 30 delegates attended this event, which 
kicked off with a networking reception.

The event was chaired by Mr Christodoulou, technical director 
at Synergy Rail and fellow of the IRSE, who was on an EU-
funded visit to Bangkok University for developing links between 
academia and industry to promote cross-continental innovation 
in railway safety critical systems at the time. The scene was set for 
a knowledge sharing opportunity between the UK and Thailand, 
focussing on experiences with technological developments in 
railway control systems and the recent major projects in both 
countries.

Mr Fenner, Principal Consultant in SNC Lavalin’s Rail & Transit 
organisation (formerly Interfleet Technology) was introduced 
to present the overview of trends and projects from the UK, 
covering metro, main line high speed and also hybrid projects 
such as Crossrail and Thameslink, which have characteristics of 
both metro and main line railways. 

Several local contributors gave a summary of the developments 
within Thailand and the discussion that followed generated some 
excellent debate. 

A drinks reception was then held at a nearby restaurant to 
enable the networking and discussion to continue into the 
evening. This was a short event, but it generated a fantastic 
turnout and some increased interest and support in the plans for 
a Thailand local section of the Institution. 

Our thanks go to Bangkok University for enabling the event to 
be held in their facilities and arranging the catering, transport, 
AV and photography for the event. To the Institution for covering 
the costs of the event and enabling delegates to attend 
without charge. To the many stakeholders whose support and 
advice made this event more than just an idea. And finally to 
Mr Christodoulou and Mr Fenner for sharing their experiences 
and insight with the audience.

I look forward to reporting on future IRSE events in Thailand 
soon!

An excellent turnout for the Bangkok symposium.

Close attention being paid to the presentations.

Left, Xenophon Christodoulou and Martin Fenner.
Right, Arnut Srisakuldee.

Technical Visit to UK ETCS National Integration 
Facility: Hitchin, UK (8 April)
At the invitation of the UK Digital Railway Programme, and with 
the support of Siemens and Hitachi, on 8 April we are offering 
the opportunity to visit the UK ETCS National Integration 
Facility (ENIF) at Hitchin.  During the visit you will see a 
demonstration of ETCS on the Hertford Loop ‘test track’.  You 
will have an opportunity to discuss the success of the testing 
phase and the proposed roll-out of ETCS.  At ENIF, you will 
meet the ETCS supplier responsible for controlling the train 
during your demonstration.  You will have an opportunity to see 
and discuss the technology used and have a go at ‘driving’ a 
train on the ETCS simulator. For more details visit the Events 
section of the IRSE website.  

Systems Engineering for Train Control and 
Communications: Birmingham, UK (14 April)
The increasing complexity of train control and communications 
systems, and the growing extent to which they are integrated 
with other railway sub-systems, makes the need for a structured 
approach to engineering essential.  In this seminar, organised 
jointly with the International Council on Systems Engineering 
(INCOSE), expert speakers will explain how the fundamentals 
of systems engineering may be applied to train control systems 
projects, illustrated with case studies from ETCS in Europe, 
Docklands Light Railway and elsewhere.  The seminar will 
consider the people, process and product aspects of systems 
engineering.  For more details visit the Events section of the 
IRSE website. 
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Continuing Professional Development or CPD —  
What’s all the fuss about?

Elaine Clark, Professional Development Manager, IRSE
As a professional engineer it’s fair to 
assume that you want to ensure you stay 
up to date with technical developments 
relevant to your job. Indeed as an 
IRSE Member you have committed 
to undertaking CPD by signing up to 
our Code of Practice. So why do these 
three letters so often strike terror into 
the hearts of otherwise logical men and 
women?

CPD is much maligned and 
misunderstood. It isn’t just about keeping up to date technically 
nor is it about ‘attending courses’. CPD comes in many guises — 
it can be about developing new skills, involvement in a specific 
project or supporting the development of others to name just 
a few. The key is that which CPD is right for you depends on 
your aspirations, your job and your current knowledge and skills. 
When thinking about which CPD would be right for you, you 
need to ask yourself some simple questions:

• Where am I now in my career?

• Where do I want to be?

• What do I need to do to get there?

We encourage all IRSE Members to undertake and record 
their CPD as part of a formal development plan. To help with 
recording your CPD we recommend the use of the online tool 
MyCareerPath. Recording your CPD doesn’t have to be  

onerous and MyCareerPath makes it easy 
by asking some simple questions: what 
have you done, what did you learn, what 
are the benefits and how will you use 
what you’ve learnt? The system is now 
being used by most of the UK engineering 
institutions to support the recording of 
CPD and, more importantly, to get you 
thinking about what you’ve learned and 
how you will use that learning in your job. 

UK Engineering Council is also putting 
much more emphasis on CPD and from January 2017 they 
require all of their licensed Institutions, including the IRSE, to 
monitor the CPD undertaken by individuals registered as CEng, 
IEng or EngTech via that Institution. This means that from January 
2017 we will be reviewing the CPD of a random sample of 
individuals registered with UK Engineering Council via IRSE.   

In order to help members think about their CPD, including 
what they might already be doing (without always realising!), we 
will be publishing a series of short articles in IRSE NEWS over 
the coming months. In the meantime why not take a look at the 
Professional Development section of the IRSE website (under 
the Membership tab) for more guidance on CPD or log into 
MyCareerPath and see how easy it is to use? Just go to  
http://bit.ly/1KvEltS (you will need to log-in to view this page).  

Next month: Producing a development plan and identifying 
what counts as CPD.

SPX Rail Systems
Unit 7, Thames Gateway Park, Choats Road, Dagenham, Essex, RM9 6RH   Tel.: + 44 (0)208 526 7100   Fax.: + 44 (0)208 526 7151

SPX Points Operating Equipment
SPX Clamplock
• Available in 54 configurations
•  Modular Compatible In bearer 

options in 1435mm & 1600mm 
gauge, other gauges upon request

•  Slips, Tandem slips, Switch Diamond, 
Compound and Double Compound 
geometries available

•  Wide To Gauge trap point version 
available

•  Hydraulic, pneumatic and 
electromechanical drive options, dual 
or single double acting ram versions

•  Rapid Commissioning version
•  Sacrificial Lockarm for unauthorised 

run through train movement

•  Open Rail, Closed Rail, Lock 
Engaged, Lock Not Engaged 
independent detection on all versions

SPX Clamplock Power Pack
•  2016 brings the “New for Old” 

upgrade service exchange
•  New 1 year warranty on  

“New for Old” units
•  Whole Life Costs reduced
•  Point Machine condition  

monitoring sensors
•  Rapid Commissioning version
•  Zero maintenance & long service  

life design

SPX Clamplock Accessories
•  998 Detector and Slides available  

ex stock
•  Rapid Commissioning 998 Detractor 

available ex stock
•  Power Assisted Mechanical 

Cranks for Mechanical Back drives 
(patented)

•  Wedgelock, powered, locking and 
detecting back drive for C+ length 
switch (patented) 
Wedgelock — one part number  
for all stroke positions

•  Worldwide Product support  
schedule

SPX Rail Systems can offer cost-effective retro fit in bearer replacement POE options and new works 
POE installations from Clamplock to back drive on a worldwide basis. Our approved and patented 
technology offers infrastructure owners the ability to increase reliability of railway infrastructure  
with standard ex works upgrade systems and new works renewals installations.
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Convention on advances in command, control and communication 
systems, held 28-29 August 2015 at New Delhi, India

Anshul Gupta and Nikhil Swami

INDIA SECTION

August’s convention in New Delhi was arranged by IRSE  
(India Section) in collaboration with the Institution of Railway 
Signal & Telecommunication Engineers (IRSTE) of India. The 
following report was written by Anshul Gupta, Secretary, IRSE 
India Section and Divisional Rail Manager, Adra Division, Indian 
Railways and Nikhil Swami, Chairman, YM Chapter, IRSE India 
Section and EE, KMRCL, India.

In collaboration with the IRSTE and under the aegis of Ministry 
of Railways, the IRSE India section organised the 2015 Railway 
Convention, a flagship annual event that has now become one 
of the largest of its kind. Organised almost every year since 
the inception of IRSE India Section, the event is the largest 
aggregation of technical experts, government officials and 
representatives from the signalling, telecommunication and other 
allied industries in India and the World. This year’s convention 
saw more than 1,000 participants visiting the conference, which 
also included an exhibition of international and national suppliers 
showcasing their products and services. The main highlight 
of the event was the widespread participation of different 
stakeholders from the railway signalling industry not only in India 
but from different countries such as the UK, Australia, Middle 
East, and elsewhere. The convention is India’s biggest show on 
railway signalling and telecommunications and is becoming an 
appropriate platform for diverse interactions among stakeholders 
of the industry.

Guest of Honour: the Honourable Minister of 
Railways in India
The event was made special by the presence of the Honourable 
Minister of Railways in India, Mr Suresh Prabhakar Prabhu, who 
on account of his tight schedule attended the event on the 
second day and gave an enlightening keynote address that 
encouraged and inspired a large audience of S&T professionals 
and participants from India to think out of the box and implement 
practical solutions to simplify systems in Indian Railways (IR). 
The Minister of Railways (MR) described Indian Railways as “the 
growth engine as well as the powerhouse of the country.” He 
also invited all employees of IR to be the catalyst and take the 
railways forward into the future and along with it, India. 

The whole event was divided into four technical sessions spread 
across two days. The first day included three technical sessions 
and there was one technical session held till late afternoon on 
the second day. The intermediate time between sessions allowed 
the participants and delegates to visit the exhibition space and 
interact with different solution and service providers. Below we 
cover major points of all sessions from some of the speakers. 
Due to space constraints, not all papers are covered here. For 
presentations of the event, readers are requested to visit the IRSE 
India website. 

First technical session
The first technical session was on the theme Advances in 
signalling, control and command systems for main line railways. 

The plenary session was chaired by Mr Naveen Tandon, Member 
Electrical, Railway Board, India. Six papers on different topics 
were presented in this session. One of the papers titled Signalling 
trends on main line and metros – opportunity for manufacture 
in India resonates with the theme of Government of India for 
a push to the flagship ‘Make in India’ campaign. The speaker, 
Mr S B Bhamu, Executive Director/SD, Railway Board, India spoke 
on how traffic demands as well as public expectations in India are 
ever growing thereby stretching the IR network to its limits. 

One of the key points covered was on cross-approval policy for 
cross-acceptance/approval of software embedded electronics 
railway signalling systems (SEERSS) and other proven technology 
products of railway signalling that have been finalised, 
keeping in view the interests of the stakeholders. This policy 
has simplified the process to be adopted by the IR Research 
Designs and Standards Organisation (RDSO) for granting 
approval to advanced signalling products and systems that are 
proven on any other passenger-carrying systems in the world. 
Mr Anshul Gupta spoke on the architecture of modern control, 
command and communication systems, and why it shall be of 
considerable advantage for Indian Railways. He also brought 
out a technical model as to how the same can be evolved and 
created on IR. Mr Jean-Paul Mura from Siemens spoke on the 
availability of ETCS Level 3 systems for revenue service, which 
is still considered a long shot since after the agreement on the 
standard, the signalling OEMs will have to adapt their existing 
ETCS Level 2 systems. His talk concentrated on the convergence 
trend between ETCS and CBTC, and explained the reasons 
behind it together with the benefits in terms of ease of migration 
and flexibility of operation. 

Mr V Nageswar Rao from Southern Railway (India) talked about 
the umpteen number of advantages gained by installing Train 
Protection Warning System, which has been installed in Chennai 
Division on the Southern Railway.  This includes an aid to Loco 
Pilot, Speed Supervisor, preventing SPAD and buffer stop 
collisions, implementation of TSR, PSR and rollaway protection. 
Mr Michael Thiel, CEO, Frauscher Sensor Technology, presented 
an engaging paper stating how sustainable developments 
have to consider a number of approaches, which enable the 
improvement of a system’s availability against interfering 
factors without affecting the normal, desired and in many cases 
even safety-relevant behaviour in case of an error. His talk 
mentioned innovative functions such as CHC (counting head 
control principle) and STS (Supervisor Track Section process), 
that offer a wide range of options for optimising the design of 
signalling systems in a cost-effective manner for high availability 
requirements. These innovations allow the availability of the 
complete system to be further enlarged in a cost-effective 
manner, even where there are extreme environmental conditions 
and interference.

Second technical session
The second session continued with the theme of first session. 
The session was chaired by Mr S Manohar, Additional Member, 
Signal, Railway Board, India. Mr B Sambi Reddy, Chief Engineer, 
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Efftronics used  his paper to highlight the comprehensive 
monitoring system of signalling assets by making use of 
appropriate sensors and information technology solutions. This 
type of system will be extremely beneficial to the front-end 
maintenance technician responsible for the maintenance and 
troubleshooting of these systems. Mr Reddy suggested how 
the proposed system also helps in changing from the present 
periodic preventive maintenance to predictive maintenance 
practice. Mr Hiroyuki Hara from Hitachi in his paper titled 
Signalling for high-speed Railways — options in the global 
market stated how there are mainly three types of signalling 
systems that are predominant in high-speed railways, namely 
DS-ATC in Japan, ETCS in Europe and CTCS in China. DS-ATC 
on Japanese Shinkansen, ETCS Level-2 implementation in UK 
and CTCS-3 on Chinese high-speed lines were used as case 
studies to explain signalling for high-speed railways.

Third technical session
This was the last session of Day 1 and the theme took a shift 
from main line railways to metro transit systems. The session, 
chaired by Mr S C Gupta, ex-Member Electrical, IR, had a number 
of experienced speakers coming from length and breadth of 
geography of India. Mr Navneet Kaushik, Executive Director/S&T 
at Delhi Metro emphasised the need for adopting good features 
of systems of one vendor into the systems of other vendor 
and the need to reach to a standard product specifically for 
modern technologies like CBTC. The speaker urged standards 
organisations on the need to ponder on this aspect to see 
how this can be handled. The speaker asserted how CBTC 
technology is fairly stable today and must be deployed in all 

forthcoming metro projects; there is no looking back.  Mr S Singh 
of Mumbai Railway Vikas Corporation gave an interesting statistic 
highlighting the Mumbai suburban railway system that carries 
7.6 million passengers per day, which is one third of total IR 
passengers.  The paper focussed on the implementation of 
CBTC on existing network of suburban system, where it shall 
be possible to achieve headway of 2.5 to 2.75 minutes. CBTC 
systems will bring additional capacity of 30–40% in present 
Mumbai suburban system, which is essentially required to meet 
Mumbai’s transport needs of today. 

V G Ramesh Kumar and Ravi Prakash Karcherla from Thales 
India Pvt Ltd, touched in depth the CBTC systems, its high-level 
architecture, configuration and so on. Their paper provided a 
holistic coverage of CBTC system and its operation. Different 
CBTC Fall back/Switch over were also elaborated in their talk. 
Authors also suggested how the adoption of CBTC on metros 
in India gives the opportunity for the IR main line operators to 
explore these technologies and the possibilities to adopt it over 
the IR main line networks. 

Mr S Kumar, CE (S&T), KMRC and Mr Nikhil Swami, Head of 
YM Chapter, IRSE India, presented a joint paper on the potential 
of metro lines in the city of joy, Kolkata. Their paper aimed at 
giving a glimpse of the progress and journey of metros from the 
start. Speakers emphasised how fascinating this journey of metro 
systems in India has been and how it will continue like this, in fact 
with greater speed and passion than in the last decade. It will 
spread in Kolkata and many different urban centres in different 
parts of India, especially in cities with having a population of 
more than two million.

INDIA SECTION

Railway Board Chairman along with top officials meeting the press. The Honourable Minister of Railways, Mr S Prabhu (centre) with 
foreign delegates and Railway Board officials.

Cultural programme organised during the evening of  
Day One of the Convention.

Mr Anshul Hupga, DRM, Adra Division, Indian Railways  
presenting his paper.
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IRSE MATTERS
Fourth technical session
The session on Day 2 was chaired by Mr K S Krishna Kumar, 
Additional Member, Telecom, Railway Board, India. Mr Y S Tomar, 
Director (Telecom), RDSO raised the pertinent topic on how to 
assure safety in communication. The speaker highlighted how 
signalling devices are exchanging safety-related information 
e.g. axle counters in Block Proving by Axle Counter (BPAC) 
application. The information is exchanged in the form of 
messages. If the integrity of these messages is not assured, 
the safety will be compromised. European Standard EN 50159 
deals with ensuring safety in such communication.  The paper 
highlights how various defences required to be incorporated 
against various threats are discussed for each of these categories 
of transmission systems. 

Nirav Dave from Techno Sat Comm Pvt. Ltd. delivered a 
technical paper on the topic, Smart train solutions covering the 
second generation of secured high-speed free Wi-Fi Internet 
(100Mbit/s), interactive HD multimedia entertainment, intelligent 
CCTV surveillance and real-time IPTV facilities on all main 
line trains and stations. Mr Ron Porter from Radwin presented 
a technical paper on Train-to-ground wireless broadband 
communication: implementation and lessons learnt. Mr Porter 
shared the typical solution architecture, lineside base station 

architecture and onboard architecture for present day wireless 
connectivity systems on main line and metro railways. A number 
of examples of metros like Honolulu and Rome were shared for 
the type of wireless connectivity systems used. Finally a round 
table was organised at the end of fourth technical session, which 
was chaired by Mr Navin Tandon, Member Electrical, Railway 
Board, India. Norman Frisch of Huawei Technologies Co. Ltd 
presented a paper entitled Paving the path for modern railway 
communication, explaining how customers across the world are 
opting for GSM-R multi-vendor, demanding ETCS L2 services and 
implementing LTE for rail-capable GSM-R networks. Speaker also 
highlighted how soon railways will benefit from video surveillance 
solutions on board trains that are streamed in real time to 
centralised rail control centres using the LTE for rail solution.

Conclusion
Without the continuing support of IRSE and IRSTE members, 
sponsors and speakers and delegates who visited, it would not 
have been possible to conduct the event on such a scale. IRSE 
India Section looks forward to welcoming the members of IRSE 
for the next convention in India. 

We invite the members of IRSE to its India Convention in April 
2016 in Kolkata. For details visit IRSE India Facebook page and 
website. 
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ERTMS and ETCS Matters
May I express my appreciation to Ian Mitchell and his co-authors 
for their article on ‘ERTMS Level 4, Train Convoys or Virtual 
Coupling’ in the February Issue if IRSE NEWS? Before making 
some brief comments I must, however, preface these by some 
wider thoughts on ETCS and ERTMS definitions and perceptions 
(apologies to those who have already heard my views on this).

Firstly, I would repeat my plea, this time via the IRSE NEWS, 
that no-one should ever use the term ETCS without a suffix 
numeral from 1 to 3, unless the initials are being used in a truly 
generic sense. Secondly, ERTMS should only be used when 
its proper meaning of {ETCS Level 3 + GSM-R (or modern 
equivalent, but I won’t go there!) + (a form of) TMS} applies and 
is intended. The two acronyms are widely (ab)used as if they 
were interchangeable, not infrequently by those who should 
know better from a personal professional standpoint, and very 
often by people who may be less ‘in the know’ but who hold 
influential positions within the industry or the related media. The 
misperceptions and undoubted confusion that can arise must 
surely be of serious concern, particularly in the context that ETCS 
Level 3 – and therefore ERTMS – remains (for the moment) an 
aspiration rather than a reality. To illustrate this one need only 
look no further than much of the UK industry’s Digital Railway 
publicity – but there are other examples much closer to home 
such as a reference in the current IRSE NEWS revealing that 
ERTMS (i.e. not ETCS Level 2?) is in operation on the Cambrian 
Line. Recent publicity and articles from the Institution of Railway 
Operators is another example – very significant in view of their 
wider membership base. I am also intrigued to note that the 
publicity material for an ERTMS/ETCS conference in London on 
22/23 March indicates that the programme will include (quote) 
“The latest update from Network Rail on the introduction on 
ERTMS and hear more about the timetable for the transition and 
Network Rail’s role.”  If the formal definitions of ETCS and ERTMS 
have been revised and my understanding is misplaced then I 
offer my abject apologies in advance, but if still valid I would 
plead that all members always use the appropriate terms, and 
advise/educate our colleagues in the wider rail industry to do 
likewise.

Returning now to Ian’s article, in view of the foregoing I will not 
make an issue of its using ‘ERTMS Level 4’ rather than ‘ERTMS–B’ 
or some other term! Some specific comments are as follows 
(apologies if these are deemed merely ‘opinion’ responses which 
the article does not seek).

• Technology – argument accepted, although correctly states 
that the availability of ETCS Level 3 is a prerequisite. The 
statement that automatic driving would be essential to 
maximise the capacity benefits may well also be relevant 
to ‘ERTMS-A’ (or even ETCS Level 2?), particularly if UK 
Defensive Driving cultures were still to apply;

• Safety – some very interesting points are raised, particularly 
the relationships with other ‘total railway’ interfaces and 
considerations, which would obviously be best addressed at 
an EU or wider level, particularly to balance the over-cautious 
UK approach and attitudes;

• Capacity – perhaps the most valuable section in bringing 
some much needed realism and objectivity not merely to 
the ‘convoy’ concept but also to aspects of the current 
expectations regarding the capacity benefits of existing 
ETCS Level 2 applications or future Level 3 proposals. The 
closing paragraph in this section of the article advocating a 
‘whole system’ approach should be the mantra for all of us, 
as is doubtless being applied in the UK HS2 (ETCS Level 2!) 
situation.

In conclusion, is it worth observing to what degree the UK 
network capacity issues could have been at least partly alleviated 
by running (much?) longer but fewer (or the same number of) 
trains, particularly passenger? Public expectations of service 
frequency are now that such a policy would in most cases be a 
non-starter, but conveniently leaving aside the obvious severe 
constraints regarding dwell times, passenger flow, platform 
lengths, station (particularly terminal) layouts and loop lengths 
etc., it is possible that the (fragmented) UK industry has perhaps 
missed a trick. 

Harry Archibald

Re: Geographical Circuits, 1965
I enjoyed reading the letter in issue 219 from David Thornber 
on geographical circuits, 1965 as indeed I enjoyed the article to 
which it referred.  

David refers to a train being routed through a junction fast to 
slow then back to fast again without either approach controls 
or route indicators, David thinks this may have been Bletchley 
but I can confirm that this was Roade Junction on Rugby Power 
Box which resulted in a freewired relay being added to the 
interlocking to prevent such a wonderful but lethal move.  I seem 
to recall Roy Bell telling me this story, as he was involved in the 
testing on site.

The SGE interlocking was designed so that there should have 
been no need for freewired relays but the designer did not test 
out the design on all the available common track layouts.

Many years later Bletchley Power Box featured in a similar 
problem, with the fitting of cab secure radio it was decided 
(probably with union pressure) that something was needed to 
reduce the signalman’s workload.  Back in those days none of the 
signals through Bletchley had an auto button.  It was decided 
that to reduce said workload, auto buttons would be added to 
the two Up Fast and two Down Fast Signals at Bletchley.

To do this the way the interlocking was designed so as to 
require only the auto buttons being put on the panel and the 
cables being taken to the correct terminals on the signal entrance 
sets in the interlocking.  Unfortunately the poor designer who was 
tasked with the work did not know this; the buttons were added 
but wired through freewired relays and then into signal set.

So far, so bad but the tester who tested and signed-in the 
change didn’t test it properly either.  The signalman found the 
flaw around a week later, putting the signal into auto caused the 
approach locking to be completely bypassed on all four signals.  
The signalman legitimately put the Down Fast Home Signal 
(BY10) to danger in front of a train to stop it because of some 
emergency, with the train running at 100mph (160km/h) and 
in sight of BY10 the route died away completely, which in turn 
released the 15mph (20km/h) facing points Down Fast to Down 
Slow at Bletchley South Junction. Fortunately the signalman did 
not touch the point key!

Graham Floyd 

FEEDBACK
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MEMBERSHIP MATTERS

Current Membership: 5387

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

FELLOW
Barbaud D SafeRail France
Stamm B Siemens Switzerland

ASSOCIATE MEMBER
Cummins S Babcock UK
Hall C K Severn Valley Railway UK
Neupane L Serco Dubai Metro UAE
Padilla N Land Transport Authority Singapore
Wong T W Alstom Hong Kong

AFFILIATE

TRANSFERS

MEMBER TO FELLOW

ASSOCIATE MEMBER TO MEMBERMEMBER
Breiter W Siemens Switzerland
de Jong I Movares Netherlands
Easeely M Al Safwah Co Saudi Arabia
Ewart M Giffen Group UK
Ganapa A EtoE Rail Group India
Jordan A M Network Rail UK
Loeffler T Signon Group Germany
Ram B Dehli Metro Rail Corp India
Qui P Nanjing NRIET China
Ramakrishna Pillai V N Atkins India
Roslund H Signon Switzerland
Variyathodi N K Atkins India
Verma S K Western Railway India

Basran D C P Rail Canada
Chamings O Network Rail UK
Fenwick T Network Rail UK
Gledhill J Network Rail UK
Karruppaiah J Siemens UK
Kneeshaw G W Network Rail UK
Lau S F MTR Corporation Hong Kong
McConville A KeolisAmey Docklands UK
Williams A J Network Rail UK
Winter J Atkins UK

Higgs K D Amey UK
Briars R Beanz Consulting UK
Nowak S TUV Sud Asia Pacific Singapore

Chidipothu S Rail Control Systems Australia
Howie F Siemens UK
Revadala S Atkins UK
Williams J P UGL Australia

AFFILIATE TO ASSOCIATE MEMBER
Moyo C Siemens UK
Noohukannu A DB International Germany

DEATHS
It is with great regret that we have to report the death of the 
following members: Harris E, Harris N R and McClintock G.

RESIGNATIONS
Van den Elzen, J.

ENGINEERING COUNCIL REGISTRATIONS
Congratulations to members Ball K, Phillips J and Revell H who 
have achieved their final stage CEng registration, and Higgs K 
who has achieved final stage IEng registration.

AFFILIATE TO MEMBER

Fynn R A Babcock UK
Gowland M A Network Rail UK
Shanmugavelu P Siemens UK

RE-INSTATEMENTS
Fan H M, Hardy J, Monti C and Van der Merwe J H.

ACCREDITED TECHNICIAN
Adams P Kier Construction UK
Bent W D MPI UK
Donnelly H Atkins UK
Martinez-Garcia C Kier Construction UK
Rhodes D J Thales UK
Todd D G Network Rail UK
Viswanathan S Siemens India

ACCREDITED TECHNICIAN TO ASSOCIATE MEMBER
Tucker N P Siemens UK


