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NEWS VIEW 221

Elsewhere in this edition of IRSE NEWS you can read about the UK’s plans for the 
Digital Railway Programme.  The Programme is attracting considerable interest both in 
the UK and elsewhere, and in late February the UK Parliament’s Transport Committee 
announced an Inquiry into Signalling and Traffic Management Technology, looking at 
the plans for deploying new digital technologies and how they will impact the use of 
the network by passenger and freight services.  You will not be surprised to learn that 
the IRSE will be making a written submission to the Inquiry.

Amongst those I speak with, there is almost complete agreement that the ambitions 
of the Digital Railway Programme are broadly correct, namely to deliver more capacity, 
better connectivity and far greater reliability – and all of it cost-effectively.  What 
is questionable, and perhaps will be a key element of the Inquiry, is whether it is 
deliverable in anything like the timescales proposed.  A target for completing the 
Programme by 2029 has been proposed.  This may seem rather distant, but bear 
in mind that this goal includes not only the provision of ERTMS right across the UK 
national rail network by that date (one of the  government’s Top 40 in its ‘pipeline’ 
of National Infrastructure Projects), but also the implementation of more advanced 
traffic management systems and connected Driver Advisory Systems.  In addition it 
includes ‘digital’ developments outside the immediate domain of train control and 
communications, aimed even more directly at improving the customer’s experience 
of rail travel.  There are several major challenges associated with delivering the 
Programme, of which the technological ones are only a part.

The phrase ‘Digital Railway’ is a bit of a misnomer, in reality.  Readers of IRSE 
NEWS will be only too well aware that all modern signalling, traffic management and 
communications systems have employed digital technology for many years.  What the 
Programme is really all about, as Andrew Simmons (our President) rightly observed 
in choosing his theme for his Presidential year, is the ‘data-enabled’ railway. In other 
words, how do we make much better use of data to build, operate and maintain 
our railways for the benefit of its customers?  The railway of today is not short of 
digital technology, nor of data.  But we are, compared with many industries, poor 
at integrating and making best use of that data to optimise the efficiency, cost-
effectiveness and customer-orientation of the services that railways provide. 
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This paper was presented in London on 15 March 2016.

How faster digital modernisation will deliver a 
modern railway for a modern Britain
A modern railway with improved connectivity is essential to a 
successful, higher-wage, economy for Britain. 

To become engines of national growth, our regional economies 
need a railway that connects more people and goods to more 
places with reduced end-to-end journey times, whilst London 
needs more rail capacity to sustain its already strong growth.

Although the network now serves more passengers than ever 
and at lower cost to the taxpayer, there are major barriers to the 
rail network achieving these goals. 

With the railway already working at capacity level on some 
major routes, and with passenger numbers set to grow 
significantly in the next twenty years, Britain needs a strategy to 
unlock capacity from existing infrastructure that allows regions 
to benefit from more trains, better connections and greater 
reliability. 

This is a time of unprecedented renewal on our railway. The UK 
government is funding £38 Billion of upgrades and maintenance 
and is backing major initiatives such as Crossrail and HS2 as part 
of a National Infrastructure Plan designed to boost productivity 
and growth.

But beyond these critical upgrades, a national capacity strategy 
that is rooted in conventional construction-based enhancements 
(such as building new tracks) alone will not maximise the benefits 
of this investment nor will it deliver the capacity that Britain 
needs soon enough. 

Ultimately, we can only deliver and fund the capacity we need 
by complementing targeted upgrades with digital innovation 
that makes the infrastructure we already have significantly more 
effective.

If we do not act now, passengers and freight customers will face 
longer waits for train services that are less reliable and even more 
crowded, with fewer choices about where and when they stop. 
Important contributions to wider government objectives — from 
a lower carbon economy to ‘digital first’ public services will also 
be missed.

Digital Railway is the rail industry’s improved plan 
for delivering more trains, better connections and 
greater reliability through digital modernisation
By taking concerted action to tackle constraints to railway 
capacity, the rail industry can make a powerful contribution to 
the priorities of the National Infrastructure Commission, recently 
established to sustain London’s global economic success by 
keeping the city moving and to transform connectivity in the 
North.

Digital Railway is a vital enabler for long-term growth because it 
releases latent capacity in the GB rail infrastructure to support the 
economy. On every type of route, new options can be created to 
meet the local priorities that matter most — be they for:

• More trains where they are needed most, for example, to 
in rapidly growing metropolitan regions such as London and 
Manchester;

• Better connections, enabled through more choice about 
train paths — for example, between our system of cities in 
the North or for prime freight routes;

• Greater reliability and a reduction in the impact of delays 
when problems do occur.

As these priorities are met, a future plan based on Digital Railway 
provides Britain with:

• A powerful driver for productivity and growth, 
clearly aligned to priorities of the National Infrastructure 
Commission, including to foster a dynamic Northern 
economy and to support London’s global success for the long 
term;

• A railway built, maintained and run at lower cost. A 
digitally-enabled network has fewer centralised operations 
centres and has the potential to deliver maintenance cost 
advantages achieved by the removal of heavy assets and a 
reduced cost of disruption. With more space in the network, 
new options are created to undertake maintenance and 
normal service side by side resulting in a lower cost railway;

• Better customer experience from more reliable services 
supported by better, up-to-date information.

The transport challenge to jobs and growth can only be met by 
accelerating the digital modernisation of the railway — delivering 
technology that is proven and approved already within twenty 
five years instead of half a century.

A better future for Britain’s railway
There is a fundamental barrier to a more productive and 
cost-effective railway: the principal constraint being headway 
reduction limitations arising from signalling designed for a pre-
digital age. Without a means of releasing this constraint, even 
well-targeted infrastructure enhancements continue to deliver a 
sub-optimal return in both cost and performance.

Through the application of the European Rail Traffic 
Management System (ERTMS) as the fundamental digital enabler, 
in conjunction with a small number of targeted enhancements 
to eliminate ‘pinch points’ such as flat junctions, it is possible to 
significantly reduce headways on many parts of the rail network. 

For members of this Institution I can safely assume most are 
already expert in the technical workings of ERTMS, so I will omit 
further detail except to say that current development and early 
deployment plans are based on the European Train Control 
System (ETCS) Level 2, Traffic Management1, Automatic Train 
Operation (ATO), the Connected Driver Advisory System (CDAS) 
and COMPASS (Combined Positioning and Alternative Signalling 
System). Many of these capabilities are already being deployed in 
isolation to different parts of the GB rail network; Digital Railway 
is the first time they will have been pulled together in a single 
change programme against a consistent business and systems 
architecture.

1 Traffic Management is a generic term for a system optimising 
the flow of traffic in a Rail Operating Centre (ROC) area and 
across boundaries between ROCs. Nine ROCs are planned for 
Britain.

DIGITAL RAILWAY

Towards the Digital Railway
Patrick Bossert
Network Rail
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A separate workstream is in the process of designing how the 
architecture would add an ETCS Level 3 capability, providing 
the opportunity for the national deployment to switch at a future 
point to a faster and lower cost deployment approach once it is 
proven.

The key point to note is that the extra ‘blank space’ released 
through headway reduction can be traded for additional train 
paths, greater performance in terms of more reliable timetable 
delivery, or additional connectivity through changes in station 
stopping patterns. The trade-off between capacity, reliability and 
connectivity is not uniform. Different parts of the rail network 
need different solutions, based on location, time of day, time of 
year and a whole variety of local factors. 

The second major constraint that needs to be overcome in 
order to optimise the trade-off is the ability to better match 
supply to demand — in how the ‘fixed’ elements timetable is 
designed, how spare paths are allocated on a more dynamic 
basis (needed by freight), and how traffic is managed to maintain 
an optimum and even flow, rather than the stop-start nature of 
much of today’s operations. This will require changes in timetable 
design and train path allocation processes.

Digital Railway is not just about implementing ERTMS. It is an 
industry change programme that sets out to remove the rigid 
capacity and the rigid timetabling constraints to deliver a better 
train service outcome, better matching supply to demand, and 
the digital information-flows to make it easy to integrate the 
more flexible train services into other passenger and business 
processes.

A national capacity strategy
Digital Railway’s strategy is to organise and accelerate the 
changes needed to modernise signalling and train control using 
digital technology that is already proven, backed by government 
policy, and built on open standards that operate across Europe.

For train operators, a Digital Railway has the potential to 
drive increased revenue through greater passenger and freight 
volumes and overall journey time improvement. Less complex 
infrastructure means fewer failures and more reliable services, 
whilst Traffic Management allows the network to recover from 
disruption far more quickly than today. 

For government and industry alike, a digitally-enabled network 
has proven maintenance and operational cost advantages 
achieved by the removal of heavy assets, a reduced cost of 
disruption, and greater scope for workforce efficiencies. With 
more space on a network that is bi-directional by default, 
new options are created to undertake maintenance and 
normal service side by side. Even where additional capacity or 
connectivity isn’t required, digitisation provides a more reliable, 
lower cost, railway.

Making it happen
The rail industry has endorsed a national ETCS deployment 
strategy to replace conventional signalling systems at a point of 
life-expiry. Existing proposals envisaged piecemeal upgrades to 
signalling and train control spread out over 50 years, creating a 
patchwork of different systems that would operate side by side 
for decades. This brings with it an elevated level of cost, safety 
risk and an inability to realise capacity benefits until much of the 
renewal work is completed.

This 50-year plan lacks the pace, prioritisation and scope 
needed to meet Britain’s growth in demand for passenger and 
freight capacity. It will act as a brake on Britain’s economic 
growth.  Digital Railway is the industry’s improved plan to deliver 
more trains, better connections and greater reliability through 

digital modernisation. The programme sets out to do the 
following.

• Understand the costs and benefits of accelerating digital 
modernisation on a route by route basis, focusing on 
enabling bigger ‘chunks’ of the network, typically at a 2,500 
Signalling Equivalent Unit2 count in terms of scale, that are 
small enough to manage as a project but big enough to 
deliver a defined benefit;

• Decide the best way to combine existing and modern 
technology to deliver the maximum benefit for passengers. 
Much of this focuses on the consolidation of conventional 
signalling into Rail Operating Centres, with deployment 
sequenced around areas less than the full area covered by a 
Rail Operating Centre (ROC);

• Advise on the impact of changes on people, processes, 
technology, policy and commercial structures;

• Generate an industry-wide approach to deliver an industry-
wide transformation, linked in with the franchising calendar;

• Deliver better value for funders and passengers, and identify 
commercial structures which invite supply chain and private-
sector investment, reducing the burden on the public purse.

By investing further in people and skills, the rail supply industry 
can develop specialist expertise, particularly in small-to-medium 
sized enterprises, to win in a key growth market globally. 

Britain is leading the world and our engineers are already 
developing and deploying new technology to make the rail 
infrastructure more effective. Capabilities like COMPASS (which 
keeps the railway moving when traditional signalling systems fail) 
are attracting interest around the world.

An outline business case for an accelerated programme 
of digital infrastructure will be finalised in 2016, but current 
indications are that overall the cost will be less than the current 
plan — and the value will be greater. 

The South West Main Line case study 
The South West Main Line provides a vital economic artery into 
South West London connecting people to jobs, and freight 
through Southampton to retail and manufacturing markets.

A purely conventional strategy to deliver the capacity that meets 
London’s growth demands would cost too much, disrupt for too 
long, and deliver too little — even when boosted by important 
additional measures such as longer trains and platforms.

By releasing capacity from existing infrastructure, faster digital 
modernisation creates lower-cost options for adding more trains, 
better connections and greater reliability. The result is a major 
increase in any return on investment to keep London moving.

Early analysis of the demands and constraints on the South 
West Main Line demonstrated a value for money case for 
accelerating digital modernisation alongside a package of 
conventional measures. The analysis examined a range of 
possible conventional upgrades in isolation and in combination 
with digital capability. Resultant timetables were modelled in 
order to demonstrate the potential outcome in terms of train 
paths per hour. Analysis indicated that: 

• Digital technology available now would deliver significant 
reliability and capacity benefits from the deployment of traffic 
management, CDAS and ETCS Level 2 with ATO;

2 A Signalling Equivalent Unit or SEU is a combination of 
elements within a signalling interlocking against which unit rates 
are applied for signalling system modification costing.



IRSE NEWS |  ISSUE 221  |  APRIL 20164

DIGITAL RAILWAY
• As part of a package of measures, accelerating the 

deployment of this digital technology would reduce the cost 
of meeting demand for capacity;

• Accelerating digital modernisation avoids the need for a 
major and costly intervention to build a fifth track between 
Surbiton and London Waterloo;

• Up to 11 more trains could be run in the morning high peak 
hour — 30,000 extra seats a day, delivered four years earlier 
than any conventional equivalent approach with Digital 
Railway;

• A 30% lower capital cost in present value terms than the 
conventional upgrade plan;

• 5% fewer passenger train delay minutes as a result of traffic 
management, even with an increase in trains on the network.

A further upgrade to the Phase 3 configuration, which includes 
the next generation of technology (ETCS Level 3), when 
available, will extend these benefits for more reliability and 
capacity with less infrastructure, giving:

• A further capital cost saving due to reduced infrastructure 
deployment requirements;

• 9% fewer passenger train delay minutes, even with an 
increase in trains on the network;

• Additionally, 15% fewer passenger delay minutes as a result 
of increased signalling system reliability from the removal of 
lineside train detection equipment.

Overall, the benefit-to-cost ratios (BCR) are comparable to other 
major government programmes and justify further investigation 
of the benefits on offer. This analysis includes transport benefits 
(compliant with the UK government’s webTAG3 guidance); wider 
economic benefits will be captured in the next stage of analysis.

Although there will be a number of upfront costs associated 
with modernising the rail network, digital technology will realise 
significant future savings and will take cost out of running and 
maintaining the railway. Digital modernisation also provides the 
opportunity to attract private sector investment into the railway.

An improved plan for digital modernisation
The whole of the rail industry has a part to play in delivering a 
successful step-change to a more digital railway — from taking 
the big strategic choices about the best way it can support 
economic growth in an affordable way, to re-skilling staff to help 
make it happen.

Whilst the Digital Railway is underpinned by technology, it is a 
change programme that will impact all parts of Britain’s railway 
industry. 

This partnership needs a focus-point for coordination to make 
it effective. The Digital Railway programme has been established 
to enable this, led by a Steering Group that brings together 
government, the rail regulator, industry and supply chain.

As the biggest single dependency in the change will be the 
modernisation of signalling and train control, Network Rail 
has taken a role in funding and facilitating the programme’s 
development.

On behalf of this partnership, the role of the Digital Railway is 
to:

3 UK Department of Transport guidance providing information on 
the role of transport modelling and appraisal. See  
http://bit.ly/1Qn5rAT for more information.

• Deliver the analysis that decision-makers need to judge the 
costs and benefits of digital ways of working to meet the 
government’s priorities for the railway;

• Identify which options for funding maximise affordability, 
value for money and performance;

• Enable the stakeholders with a vital stake in railway to shape 
its future. In its first year, the programme has gathered the 
views of several thousand stakeholders, from passenger 
groups, to Local Economic Partnerships to technology start-
ups;

• Connect plans to action by delivering targeted digital 
upgrades.

What happens next?
Investing in digital technology on the railway meets the 
Government’s criteria for selecting projects in which to invest: it 
will facilitate future economic growth, increasing productivity and 
encouraging innovation; replace existing infrastructure of national 
importance; and encourage strong levels of private sector 
investment.

Network Rail’s Initial Industry Plan4 (IIP) to be submitted in 
September 2016 will include a 25-year baseline option for 
a Digital Railway that is deliverable and based on proven 
technology, sustainable, and policy compliant. It will also 
provide an option to deliver a Digital Railway in a 15–20 year 
timeframe with greater benefits using an upgraded version of the 
technology.

4 The Initial Industry Plan (IIP) sets out how the industry can 
deliver a more efficient and better value railway and how the 
railway can play a key role in driving sustainable economic 
growth. The IIP examines the key choices and options facing 
funders in specifying the future outputs of the railway and the 
level of funding required.

The adoption of technology, much of it new to the UK rail network, 
is essential to the creation of a new, connected, Digital Railway.
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CHINESE TRAIN CONTROL

New developments in CTCS for intercity railways
Anthony Weiqing Xue, TUV SUD Greater China, Sara Cui, Ricardo Rail (formerly Lloyd’s Register Rail),
Fei Yan, Beijing Jiaotong University & Haiwang Yi, China Academy of Railway Science

The following paper was originally presented at the ASPECT 
2015 conference in London during September last year.

Introduction
The Chinese Train Control System (CTCS), which was developed 
from the European Train Control System (ETCS), has been 
successfully applied ion Chinese high-speed railway routes 
(Passenger Dedicated Lines, PDLs) over thousands of kilometres. 
However, the challenge of new technology exists all the time. 
That is for accommodating new railway operational requirements, 
reducing installation, operation and maintenance costs with 
reasonable efficiency, and improving the capability and 
performance of lines.

Dozens of dedicated passenger-only intercity railways have 
been planned in most developed metropolitan areas in China, 
to connect burgeoning cities within their respective areas (which 
including Yangtze River Delta, Pearl River Delta, Chang-Zhu-Tan 
Area, Central Henan urban agglomeration, Wuhan metropolitan 
area, etc.)

The intercity railway has many different operational features 
when compared with conventional high-speed railways, requiring 
new functions and features for its signalling system. For example, 
Automatic Train Operation (ATO) has been proven in urban rail 
applications; however, it is not widely applied on other types of 
railway. Another factor is that the interoperability of trackside and 
on-board signalling systems across metro lines within one city or 
one area has not yet been implemented.

The paper will introduce CTCS briefly, explain the improvements 
it offers for intercity railways and how it addresses the challenges 
mentioned above.

Overview of CTCS
CTCS Levels
There are five different levels in CTCS (from Level 0 to Level 4), 
in which CTCS-2 and CTCS-3 have been developed for high 
speed railways.  CTCS-4 (similar to the ETCS-3) has not been 
implemented yet [1]. The basic configurations of trackside/on-
board signalling equipment in each level are outlined in Table 1 
below and overleaf: 

CTCS 
Level

Trackside configuration On-board configuration System description Equivalent ETCS level

Level 0 Track Circuit Universal Cab Signalling

Train Operation Supervision 
and Recording Device (LKJ)

Driver-Machine Interface 
(DMI)

The current status of China’s 
existing conventional railway 
lines, in which the maximum 
train speed of 120km/h. The 
cab signalling will repeat the 
trackside signal aspects.
Fixed blocking.

Not available

Level 1 Track Circuit

Fixed Eurobalise

Subjective Cab signalling

Enhanced Safety Train 
Operation Supervision and 
Recording Device (LKJ)

Balise Transmission Module 
(BTM)

DMI

Recording Units

Applicable for lines with 
maximum train speed of 
160km/h.
Cab Signalling provides 
movement authority to 
the driver when trackside 
signal aspect cannot be 
distinguished or is unlit 
(dark).  
Coded track circuit detects 
track occupancy and train 
integrity, and transfers 
train control information 
continuously.
Additional intermittent 
information (position, 
track data and temporary 
speed restriction) will be 
supplemented.
This level is not widely 
applied currently and is still 
under development.

Not available

Table 1  — CTCS Levels (continued overleaf).
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CTCS 
Level

Trackside configuration On-board configuration System description Equivalent ETCS level

Level 2 Track Circuit (ZPW/UM 
Serials)

Eurobalise and Lineside 
Electronic Unit (LEU)

Train Control Centre 
(TCC)

Temporary Speed 
Restriction Server (TSRS)

Vital Computer (VC)

Specific Transmission Module 
(STM, receiving track circuit 
telegram)

BTM

DMI

Speed Detection Unit (SDU)

Recording Units

Currently applicable for lines 
with maximum train speed of 
200km/h – 250km/h.
Intermittent-Continuous 
Automatic Train Protection 
(ATP) based on information 
from track circuit plus 
Eurobalise.
Trackside signal is not 
mandatory and driver 
operates according to on-
board signal.
LKJ can be equipped. ATP 
will transfer control to LKJ 
once it is degraded to  
CTCS-0.

ETCS-1

Typical intermittent ATP. Track 
circuit or axle counter detects 
track occupancy and train 
integrity. Loop line transfer 
information as supplement. 
Eurobalise is applied for train 
positioning and transferring 
train control information.

Trackside signal is necessary 
and driver operates 
according to trackside signal.

Level 3 Track Circuit (ZPW/UM 
Serials)

Eurobalise and LEU

Radio Block Centre (RBC

VC

GSM-R RTU (Radio 
Transmission Unit)

BTM

SDU

DMI

Recording Units

Currently applicable for lines 
with maximum train speed of 
300km/h –  350km/h;
Train control system 
based on GSM-R wireless 
communication. CTCS-2 is its 
degraded mode. Track circuit 
detects track occupancy. RBC 
provides movement authority.
Trackside signal is not 
mandatory and driver 
operates according to on-
board signal.

ETCS-2

Level 4 RBC VC

GSM-R RTU

SDU

DMI

Recording Units

GPS or Other positioning 
system

Train Integrity Detection 
Device

On-board equipment 
and RBC positions trains 
and detects train integrity 
based on CTCS-3 together 
to minimise conventional 
signalling equipment 
required.
Trackside signal is not 
necessary and driver 
operates according to on-
board signal.
This level is not applied 
currently. 

ETCS-3

Table 1  — CTCS Levels (continued from previous page).

The TCC is the key trackside equipment in CTCS-2, and the 
RBC is the key trackside equipment in CTCS-3. CTCS-2 can be 
the degraded control mode of CTCS-3. There are a few major 
differences between CTCS-2 and CTCS-3/ETCS:

• It offers unidirectional transmission of messages from 
trackside to train via track circuit and Eurobalise in CTCS-2. It 
offers bidirectional transmission between trackside and train 
via GSM-R with Eurobalise in CTCS-3.;

• The VC calculates the Movement Authority (MA) as per 
messages from track circuit and Eurobalise in CTCS-2. 
While in CTCS-3 mode, RBC sends MA to train as per the 
information of routes, track occupancy and train status. 
The information from Eurobalise telegram is only for train 
localisation;

• The format of TSR message varies, as it is transmitted via 
GSM-R in CTCS-3 and  by Eurobalise in CTCS-2. There are 

some additional user messages in CTCS-3, e.g. Conditional 
level transition, RBC switching command, Wireless network 
registering, etc.;

• On-board control modes, which are discussed in the next 
section.

Control Modes
There are some differences between control modes in CTCS-2, 
CTCS-3 and ETCS [1, 2], which are set out in Table 2:

Major control modes in CTCS-3 are very similar to ETCS. There 
are some differences in CTCS-2. For example, the cab signal and 
DMI are still available in IS mode in CTCS-2, whilst the driver 
will take all responsibility in ETCS, as all on-board signalling 
equipment are isolated from other train equipment (e.g. the 
braking system).
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Ref ETCS CTCS-3 CTCS-2 Note

1 FS FS FS Full Supervision

2 OS OS SR Staff Responsible (On sight)

3 CO CO OS On Sight (Call On)

4 SH SH SH Shunting

5 IS IS IS Isolation

6 SB SB SB Stand By

7 SL SL SL (for intercity railway lines 
only)

Sleeping

8 PS  
(only for degraded CTCS-2)

PS Partial Supervision

9 CS 
(only for degraded CTCS-2)

CS (for intercity railway lines 
only)

Cab Signal

10 TR TR Trip

11 PT PT Post Trip

12 NP No Power

13 PS Passive Shunting

14 LS Limited Supervision

14 NL Non-leading

15 UN Unfitted

16 SF System Failure

17 STM SE STM European (been removed already)

18 STM SN STM National

19 RV Reversing

20 AM (for intercity railway lines 
only)

Table 2  — Control modes.

Intercity railway applications
Features of intercity railways 
The major features of intercity railways are:

• They are for passenger trains only and carry large passenger 
flow volumes. The operation is similar to bus or metro. The 
minimum headway is 3 minutes and the station stop (dwell)  
time is about 30s to 60s. Trains  return to depot during the 
night period;

• The routes normally encounter a mixture of lines at ground 
level, in tunnels and on bridges. The distance between 
stations is about 5km to 10km. Platform screen doors or 
safety doors are provided at stations;

• They use short electric multiple unit (EMU) trains (at most 8 
cars). Train speed is up to 250km/h (CTCS-3 is applied on 
conventional high-speed railways with train speeds up to 
350km/h);

• Intercity railway lines run through area networks, for which 
independent operations centres are required. The need 
may also arise for high-speed trains to travel over external 
main lines outside the intercity railway network. Passenger 
interchange facilities are required where an intercity railway 
line interfaces with city metro or light rail services.

Compared with the conventional high-speed railways, intercity 
railways have greater passenger flows, automatic train operation, 
platform screen doors (PSDs) and other new equipment 
interfaces.

Compared with the conventional metro/underground railways, 
intercity railways employ high-speed trains running at speeds up 
to 250km/h and wide-area central dispatching (CTC). A high level 
of interoperability is required both within and beyond the local 
intercity railway network. 

Consequently a new solution of train control system is necessary 
for intercity railway control and from the various train control 
solutions available, it is proposed to employ CTCS-2 together 
with ATO functions and PSDs. 

Related ATC examples
Automatic Train Control (ATC) technology has been developed 
with many different variations to accommodate different 
application requirements. Some of those having ATO functions 
will be applied on railways similar to the Chinese intercity railway, 
for example:

• iATO on municipally operated railways in China [3]
A new ATC technical solution is proposed for urban and 
suburban railways in China, which are managed by the local 
city operators. Wenzhou S1 line is an example of a city 
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railway that is very similar to an intercity railway. However, it 
requires a lower train speed (up to 120km/h) and also better 
operational headways (180s at a minimum) as the length of 
the city railway lines and the distance between stations are 
shorter;
Basically, the signalling solution of Wenzhou S1 (hereafter 
referred to as iATO) will combine the architecture and 
functions of ETCS-1 and ATO. However, for continuous 
train-trackside wireless communication at stations and station 
approaches a system based on the 802.11a standard is 
adopted instead of GSM-R;
The iATO solution is provided with functions of intermittent 
ATP/ATO and automatic driverless turn-back. In addition, 
continuous safety protection will be provided for platform 
emergency stop and PSDs in areas on and next to platforms. 
The automatic opening/closing of train doors and PSDs is 
interlocked under intermittent ATP with manual (iATPM+) 
mode also provided in intermittent ATO (iATO) mode; 
The ATP and ATO subsystems in iATO employ existing metro 
Communications-Based Train Control (CBTC) equipment and 
upgrade these at lower cost than CBTC in order to make 
them interoperable in the municipal railway network area. 
The system architecture will support upgrading to the CBTC 
system in future. However, this arrangement does not comply 
with the full ETCS-1 and is not interoperable with lines 
fitted with ETCS-1 or CTCS-2 outside the municipal railway 
network. 

• European ATO over ETCS [4]
An interoperable ATO over ETCS has been recently raised 
in Europe as per UNISIG. Implementation of GoA2 (semi-
automated) was planned to be ready by 2015, and GoA3/4 
(driverless/unattended operation) is planned to be ready by 
2022. ATO is an add-on, complementing ETCS. No safety 
functions are required for ATO. The System Requirement 
Specification (ERTMS Subset-125) and Interface Specification 
(Subset-126, 130-133) will be the design basis.

Evaluation of technical solutions
Intercity railways require innovative signalling technology for its 
new features. Two design principles underpin the intercity railway 
train control system:

• To avoid modifying the design of current train control 
equipment as far as possible;

• To avoid significant use of additional equipment, which 
would otherwise result in a more complex system and greater 
maintenance cost in future.

Several popular ATC technical solutions are compared in Table 3:

The chosen solution using CTCS-2 + ATO on intercity railways 
was determined for the reasons shown below.

Compared against conventional high-speed railways, the 
solution selected supports:

• Superior passenger flow as well as bus operation mode;
• Platform screen doors (PSDs);
• Other new equipment interfaces.

Comparing with the conventional metro/underground features, 
the solution supports:

• Train speeds up to 250km/h;
• Interoperability;
• Wide-area central dispatching.

Train control systems complying with CTCS-2 and CTCS-3 
specification have been developed successfully and on high-
speed railway lines in China. But existing CTCS or ETCS systems 
cannot meet some of the new requirements of intercity railways, 
in particular the automatic train operation functions required. 
However, local Chinese signalling suppliers have already had 
plenty of  experience supporting the development of CTCS 
technology, which will save a great deal of cost and time, as well 
as mitigating technical risks to meet the design target.  

Intercity railway application
System description
The intercity railway train control system structure is based on the 
CTCS-2 system architecture, with a few new trackside and on-
board ATO equipment features and some changes to the existing 
CTCS-2 equipment [5]. The system architecture, equipment 
configuration and information transmission network structure of 
the intercity railway train control system (namely CTCS-2 + ATO, 
hereinafter referred to as IRTCS) is shown in Figure 1:

CBTC on metros Intermittent ATC ETCS-1 CTCS-2

Minimum headway 60s 150s 180s 180s

Maximum train speed 120km/h 120km/h 250km/h 250km/h

Train-trackside communication Wireless (WLAN, 
leaky feeder cable, or 

waveguide, etc.)

Balise Eurobalise Track Circuit

Eurobalise

Capability of PSD and Train 
Door Control 

High Low Low Low

Interoperability with Chinese 
main line railways

Low Low Medium High

Technical storage in China High High Medium High

Cost of change for  
application to  intercity railway 
functions*

Low Medium Medium Medium

*: For example, ATO, train-trackside wireless communication, additional inputs/outputs, etc.

Table 3  — Comparison of ATC solutions.
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Major new features in the IRTCS system include:

• On-board ATO controller;
• Automatic operation mode (AM);
• Automatic adjustment of timetable in Centralised Traffic 

Control System (CTC);
• Interlocking control of between PSDs and train doors;
• Communication & Control Server (CCS);
• Protection against abnormal status from Anti-Flood Doors 

(AFDs) and Emergency Close Button (ECB) on platforms;
• Circuit-switched data (CSD)-based GSM-R wireless train-

trackside communication of ATO/PSD-related information;
• Interoperability between the intercity railway network and 

national high-speed railway network.

On-board ATO
In AM mode, the on-board ATO equipment automatically 
controls propulsion, braking and coasting as per timetables and 
adjustment commands received from the CTC via CCS, so that 
trains operate automatically between stations, stop and depart at 
stations, and turn back, by energy-saving means.  

The AM mode is available only when the on-board equipment is 
in the FS mode and all ATO-related equipment is normal.

The on-board ATO system provided by a few suppliers 
differs from the current existing CTCS-3 on-board equipment, 
which incorporate both Vital Computers (VCs), implementing 
respectively CTCS-3 functions and CTCS-2 functions as degrade 
mode. The VC is changed to an ATO controller, removing 
functions of CTCS-3. Some suppliers provide a new on-
board with ATO controllers based on their CTCS-2 on-board 
equipment. 

As well as the system level on-board ATO functions, a few major 
safety-related functions are identified:

• Train door control — This mitigates any hazards occurring 
when doors are closed with improper timing, which requires 
ATP to enable door open/close as well;

• Jolt or jerk rate control — To avoid the train speed triggering 
the ATP braking curve unnecessarily and thus injuring  
passengers by drastic braking, which will be guaranteed by 
accurate determination of location and speed, and by proper 
speed control in addition;

• Automatic departure — This mitigates against danger if a 
train departs without the driver’s manual confirmation.

Placement of ATO-related Eurobalises
The placement rules of Eurobalises in IRTCS are the same as for 
CTCS-2. Any additional Eurobalise in IRTCS will not affect trains 
operating on railway lines fitted with the CTCS-2 system. To 
enable the functions of ATO, some Eurobalises are added [6]:

• Station track localisation (JD) Eurobalise — This ensures that 
trains halt accurately at stations. There are five JD Eurobalises 
located in a station with a track turnout and three at stations 
without turnouts;

• Communication management Eurobalise — This utilises 
ETCS-42 data packet to send the CCS equipment number 
and dial number to a train for registration, similar to that for 
RBC in CTCS-3;

• Station starting Eurobalise — One fixed Eurobalise is added 
in the arrival (reverse direction) Eurobalise group (FJZ) for 
the on-board ATO equipment to receive track data from the 
starting signal in next station.
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Figure 1  — CTCS-2 + ATO system architecture.
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Communication and Control server
The IRTCS introduces CCS as the centre of trackside ATO, and 
does not make use of the existing TCC, CBI or TSRS to exercise 
the roles of the CCS. There were two options:

• Using station control equipment (such as TCC or CBI) to 
transmit the ATO-related information between CTC and 
on-board ATO equipment. Station control equipment are 
located in different stations along the line. It will require more 
interfaces in CTC and increase many cables from operation 
control centre to stations;

• Centre control equipment (such as TSRS) to transmit the 
ATO-related information between CTC and on-board ATO 
equipment. The TSRS is located in the operational control 
centre and can interface with CTC directly. However, the TSRS 
needs station equipment to interface PSDs in each station via 
relay interfaces. This will result in significant changes on the 
existing design of TSRS.

In this case, new independent centralised equipment for the CCS 
will be a better solution, avoiding major alteration to the current 
(and mature) CTCS-2 train control system. The major interfaces of 
CCS are shown in Figure 2:

The purpose of the CCS is to provide interlocking between 
the platform screen/safety door and train doors, together with 
transmission and processing of the train operation timetable 
using a bidirectional data interface between train and trackside. 
The major features of CCS are:

• A single CCS is configured for one intercity railway 
line normally. Additional CCSs can be added if actual 
requirements on the line exceed the capacity of a single CCS;

• The CCS will interface PSDs, Emergency Close Buttons (ECBs) 
and Anti-Flood Doors (AFDs) via the TCC’s relay interface;

• The CCS sends Door Open commands to PSDs via the TCC, 
only when it has received confirmation of the train having 
come to a stand;

• The CCS will interface with the CTC equipment to 
distribute train timetables and adjustment commands to the 
corresponding on-board ATO via GSM-R.

System testing
Intercity railway lines are springing up rapidly in China, where 
20 lines are planned in the Pearl River Delta Intercity Railway 
network by the year of 2030, with three of these already under 
construction. The network covers all major cities in the area 
of Pearl River Delta with Guangzhou, Shenzhen and Zhuhai as 
network centres.

China Railway Company (CRC, formerly the Ministry of Railways) 
manages four major local signalling suppliers that update and 
develop the IRTCS technical specifications and IRTCS trackside 
and on-board subsystems respectively. Interface testing between 
equipment supplied by different suppliers has been implemented 
in laboratories. The on-site interoperability testing is planned this 
year on the Dongguan-Huizhou line, one of the three lines under 
construction mentioned above.

Interoperability testing between on-board and trackside 
equipment from different suppliers will be a challenge during the 
on-site test, as some equipment fitted with new functions has not 
yet been validated in previous applications. The IRTCS Testing 
Specification is a collaboration between the suppliers and CRC. 
Three stages of testing are specified:

• Laboratory Simulation Testing — Suppliers test 
their equipment respectively according to the 
IRTCS specifications in a simulation system. The 
simulation system includes four parts: trackside 
platform, on-board platform, GSM-R network 
platform and simulation testing platform;
• Laboratory Interoperability Testing — On-
board equipment and trackside equipment from 
different suppliers are connected via GSM-R and 
cable networks to test their interoperability;
• On-site System Testing — Functions, key 
parameters and interoperability will be validated 
via on-site testing with two equipped trains, 
actual trackside equipment and GSM-R network 
on the trial section of Dongguan–Huizhou line.
The main content of these trials involves test 

cases covering the following aspects [7]:

• ATO scenario testing;
• Control modes  for switching of on-board 
equipment;
• Interoperability testing;
• Interface testing.

Conclusion 
The train control system for intercity railways 
has been developed on the basis of mature 
CTCS-2 technology, which makes intercity railway 
operation compatible with Passenger Dedicated 
Lines equipped with CTCS-2 train control systems. 
It creates the possibility of intercity railway trains 
travelling over the national network of high-
speed lines in China, and CTCS-2 equipped trains 
running over the intercity railway network. This 
can be achieved rapidly and at modest cost, since 
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local Chinese signalling suppliers already enjoy a strong technical 
basis for developing, manufacturing and integrating CTCS 
systems as well as CBTC ATO equipment.

The solution also provides a basis for supporting the future 
development of ATO over CTCS-3 for high-speed railway, since 
most trackside and on-board equipment can be shared, as can 
the GSM-R assets. It could also provide a basis for ATO over 
CTCS-1 and ATO over ETCS.

IRTCS is a new system, however. Its function, performance, 
safety and reliability will be verified in the coming on-site system 
testing, interoperability testing, and long-term commercial 
service.

Note
iATO (standing for intermittent automatic train operation) went 
previously by the name of ERATO (which stood for ATC system 
based on ETCS-1 architecture supporting enhanced protection of 
local radio communication and ATO functionality).
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AM Rail Group began as AM Signalling back in 2011. We 
have restructured and are proud to unveil our new branding 
— including website, brochure and entire communications — 
which reflects our consistent growth and diversification into 
other sectors to complement our core offering of signalling 
design and consultancy. 
During 2015, we outgrew our previous premises, both 

physically and strategically. We now operate from our base 
in Longbridge, a renowned centre of excellence for UK 
engineering. Our new strategic location, as well as being 
rooted in rich engineering heritage, is a hub for progressive 
technologies and offers excellent transport links to the rest of 
the country.

A GLOBAL REACH
A & M Signalling Services, our counterpart in Hyderabad, India, 
was established in 2013. This has become a crucial arm our 
business, enabling us to be truly global in our reach. Whilst 
the aim of AM Rail Group is to become a principal engineering 
consultancy in the UK, we are also able to concentrate on 
emerging markets overseas, beginning in India and stretching 
to Qatar and beyond.

Our leadership team, which has a combined experience of 
over 50 years, has risen to the challenge of offering a global 
brand: Miles Hancock (Managing Director), Adam Saunders 
(Operations Director, UK) and Saurabh Gupta (Operations 
Director, UK).

SERVICES
End-to-end rail signalling solutions for mainline and 
metro systems
We have a proven track record for delivering large and complex 
signalling design projects for clients throughout the industry. 
We offer a fully managed UK design service and have 100+ 
engineers in our team with 70+ signalling designers.  We can 
also provide a turnkey solution for signalling projects covering 
design, installation, testing and commissioning, through our 
strategic partnership with K2 Rail. 

A dynamic rail consultancy based on strong 
engineering expertise
We have built a reputation for delivering projects on time and 
on budget. Our rail experts can find the right solution to the 
challenges faced by the rail industry, helping to improve the 
performance of the existing infrastructure or to build capacity 
for the future network. We offer technical consultancy services 
within different sectors including metros, heavy haul and light 
rail. This includes:

• Telecommunication
• Electrification
• Civil design
• Automatic fare collection (AFC)

KEYS TO SUCCESS 
We are able to gain a competitive edge over our competitors as 
follows:

• AM Rail Group provides a fully UK-managed quality and 
process engineering service

• We maintain a large, competent resource over two sites – in 
the UK and India

• We surpass programme delivery expectations
• We offer competitive lump-sum pricing for signalling design 

and consultancy

Open for business in the UK and worldwide
To find out more about our services, please don’t hesitate to get 
in touch:

A brand new offering 
for the rail industry
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A global reach
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from Longbridge, and A and M 
Signalling Services, our counterpart 
in Hyderabad, India, which was 
established in 2013.

This has become a crucial arm to our 
business, enabling us to be truly global 
in our reach. Whilst our initial aim is 
to become the principal engineering 
contractor for Network Rail in the UK, 
we are also able to concentrate on 
emerging markets overseas, beginning 
in India and stretching to Qatar and 
beyond.

Our office in Hyderabad currently 
accommodates 55 skilled industry 
specialists and measures 3,500 square 
feet – offering plenty of room for further 
expansion. 

Services

End-to-end rail signalling solutions for 
mainline and metro systems

We have a proven track record for 
delivering large and complex projects 
for clients throughout the industry. 
Quality and safety are at the core of our 
company, with a vast array of services 
within the signalling domain. We have 
100+ engineers in our team with 70+ 
signalling experts who can provide 
turnkey solutions for signalling projects 
covering design, installation, testing 
and commissioning. 

A dynamic rail consultancy based on 
strong engineering expertise

We have built a reputation for delivering 
projects on time and on budget. 
Our rail experts can find the right 
solution to the challenges faced by 
the rail industry, helping to improve 
the performance of the existing 
infrastructure or to build capacity for 
the future network. We offer technical 
consultancy services within different 
sectors including metros, heavy haul 
and light rail. This includes:

• Telecommunications
• Electrification
•  IRSE assessing agency and 

signalling training academy
• Civil design
• Automatic fare collection (AFC)

Keys to success 

We are able to gain a competitive edge 
over our competitors as follows:

•  AM Rail Group provides the highest 
level of safety and quality (UK 
managed quality and processes)

•  We maintain a large, competent 
resource over two sites – in the UK 
and India

•  We surpass programmed delivery 
expectations

•  We offer competitive fixed prices for 
design and consultancy

Contracts completed 
and upcoming

AM Rail Group continues to 
successfully commission new signalling 
systems with 6 recent projects 
completed including, Swindon Re-
signalling, Chadwell CrossRail enabling, 
Brentwood Crossrail enabling and 
Silecroft Level Crossing renewal.  We 
are also pleased to announce that 
we have started works to support 
Thales with the Manchester Tram 
Project which will include high 
level consultancy and approval of 
signalling design.  We are looking into 
opportunities to support LUL and 
TFL as part of the continued London 
Underground investment programme 
and we have highlighted high level 
opportunities on the Midland mainline 
electrification project.

Leading by example

AM Rail Group has risen to the 
challenge of building a global brand, 
with employees in Longbridge in the 
UK and Hyderabad in India embracing 
our new position in the worldwide 
marketplace.

Miles Hancock, Managing Director
Miles is responsible for the company-
wide strategic and executive 
leadership. He is a qualified IRSE 
Signalling Design Manager, while 
maintaining an active involvement in the 
day-to-day signalling activities.

Adam Saunders, Engineering Director
Adam provides technical leadership to 
all our projects, process development, 
competence development and 
technical innovations. He also fully 
oversees our engineering initiatives, 
alongside managing our mentoring 
process. He brings a wealth of 
experience and knowledge of Network 
Rail and London Underground 
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Saurabh Gupta, Operations Director
Saurabh leads our global operations 
and is responsible for ensuring our 
projects are managed and delivered 
effectively. As an IRSE Licenced holder, 
he has a very hands-on role and is 
pivotal to our growth plans in both 
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What our clients say

“I would like to extend my appreciation 
and thanks to all the staff at AM Rail 
Group who have been an integral part 
in the successful delivery of four level 
crossing renewals in Cumbria in 2014. 
I have been hugely impressed by your 
commitment, flexibility, dedication and 
high quality output in overcoming the 
various obstacles and challenges that 
this project has thrown up and this 
success is something you should take 
a lot of pride and satisfaction from. I 
have no hesitation in recommending 
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a team of hard-working, high quality, 
dedicated and flexible people offering 
excellent value for money.”
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success is something you should take 
a lot of pride and satisfaction from. I 
have no hesitation in recommending 
you within the rail signalling industry as 
a team of hard-working, high quality, 
dedicated and flexible people offering 
excellent value for money.”

Signalling Project Manager,  
Carillion Rail Projects Crewe

Open for business in the UK and worldwide
To find out more about our services, please don’t hesitate to get in touch:

 +44 (0)121 457 6359  
 info@amrailgroup.com  
 www.amrailgroup.com

Two Devon Way, Suite 1, 
Longbridge, Birmingham, 
B31 2TS

Efficient Railway Engineering

+44 (0)121 222 5762
info@amrailgroup.com
www.amrailgroup.com

Two Devon Way, Suite 1,
Longbridge, Birmingham,
B31 2TS
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Driverless metro reaches Barcelona Airport

[RGI] SPAIN: A further section of the orbital driverless metro line 
in Barcelona was inaugurated on 12 February. 

The 19.6 km north-south Line 9 Sud in the west of the city 
connects Zona Universitària with stations at both terminals of the 
airport. There are 15 stations, including six interchanges. Services 
operate from 05.00 to midnight, with trains running every 4 min 
at peak times and every 7 min off-peak. 

The original section of Line 9 between La Sagrera and Can Zam, 
which opened in 2009 has now been renamed Line 9 Nord. Work 
is continuing on the construction of the final section which will 
eventually connect the two isolated lines and Line 10 from La 
Segrera to Gorg. 

Metro operator TMB says the opening of Line 9 Sud has 
increased the total length of the metro network by around 20%. 
Of this, 30.5 km or 25% of the network is operating in driverless 
mode.

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

INDUSTRY NEWS

Three aims for Network Rail’s Digital Railway

[RGI] UK: More trains, better connections and greater reliability 
are the three aims of Network Rail’s Digital Railway strategy to 
apply technology to make the most effective use of existing 
infrastructure, Digital Transformation Director Patrick Bossert told 
TechUK’s Digital Railway for the UK conference in London on 
February 11. 

NR’s £300 million (€380mn, $416mn) programme to move 
from the ‘paper age to the digital age’ has so far saved £100m 
(€127mn, $139mn) through better management of assets, he 
said, while these assets are now more reliable than ever. The 
Digital Railway programme is now looking at the ‘bigger picture’, 
and how NR’s experience can benefit the rail industry as a whole. 

Bossert said there are locations where ‘we just need more 
trains’, such as on the route into London’s Waterloo station where 
services through Surbiton are at 170% capacity in the peak. Here, 
there is ‘no choice’ but to find a way to operate more trains on 
the network, and it is hoped that a combination of cab signalling 
and traffic management systems could provide 11 extra peak 
train paths an hour. This would avoid the need for the costly and 
disruptive construction of a fifth track through 10 km of London 
suburbs, or the ‘eye-watering’ expense of rebuilding the route 
to accommodate double-deck rolling stock and its longer station 
dwell times. 

The need for better connectivity has also been identified, as 
passengers do not only want to commute into major termini. 
Capacity constraints mean some trains are currently unable to call 
at interchanges such as Clapham Junction, but NR and operators 
envisage that analysis of travel data, including non-rail users, 
could allow service patterns to be optimised to enable better 
connectivity. 

Digital Railway means ‘we can put more trains on the rails’, but 
Bossert suggested that there are some lines where the need is for 
better reliability, greater connectivity and lower costs, rather than 
more services. 

In Wales, for example, NR’s focus is on lower costs and greater 
reliability. In Scotland there is a need to provide extra capacity 
around Edinburgh and Glasgow, and to lower costs elsewhere. In 
the north of England, better connectivity from towns and villages 
to centres of employment is seen as essential to supporting the 
government’s Northern Powerhouse initiative to rebalance the 
economy away from London and southeast England, while in the 
Midlands as well as the north there is a need is for more stops, 
perhaps including new stations to reflect changing demand, and 
for more ways to reach more destinations. 

Freight demands are also changing, with the decline of coal and 
rise of intermodal traffic. Only 25% of containers arriving in the 
UK are currently moved by rail, offering a potential opportunity 
for freight operators, but demand occurs in spikes when a large 
ship arrives. This can be difficult for operators to handle, in 
contrast to the regular train paths allocated to steady flows of 
coal to power stations. 

Network Rail to pilot Digital Railway in  
East Anglia

[RGI] UK: Network Rail is finalising the site for a pilot deployment 
of technology integration under its Digital Railway programme, 
with the route from Norwich to Lowestoft and Great Yarmouth in 
East Anglia understood to be under consideration. 

The project aims to integrate ERTMS, train operations 
management systems and real-time driver advisory systems, 
helping the rail industry understand the complexities of bringing 
the technologies together into a unified whole ahead of planned 
national deployment. 

NR’s Digital Transformation Director Patrick Bossert told Railway 
Gazette that the East Anglian route offers a good opportunity 
to assess the impact of the Digital Railway on different types of 
infrastructure and train services, including passenger, freight and 
heritage operations. An important part of the pilot will be to 
foster support for the Digital Railway from industry stakeholders, 
including operators and trade unions, and passenger franchisee 
Abellio Great Anglia is supportive as it sees the project as a way 
to improve train performance. 

NR’s ETCS Early Deployment Scheme in central Wales had 
focused on technology development and the individual systems 
are now proven to work, Bossert said, while technologies such 
as GPS and web services have ‘come of age’ and are now well 
established. 

A number of models for the national roll-out were considered, 
based on replacing equipment as it becomes life-expired, or by 
route or within the territory controlled by each of the twelve Rail 
Operating Centres, which are being developed to control the 
entire network. NR’s discussions with overseas operators led to 
a decision to deploy by ROC area, as this is felt to maximise the 
benefits and avoids having technology ‘islands’. 

While much of the interest in the Digital Railway concept 
focuses on maximising capacity on the busiest routes, Bossert 
said it will also be of benefit for relatively lightly-used rural lines. 
Legacy mechanical signalling equipment is often still in use on 
such routes, because of the high initial cost of replacement with 
modern and more reliable technology which is cheaper to run. 

A number of train operators have now deployed driver 
advisory systems which assist with driving in the optimal manner 
to match the timetable. These have brought significant fuel 
savings, especially for freight operators such as Freightliner, but 
do not yet use real-time information about train movements. 
NR believes incorporating such data could bring significant 
benefits, for example by ensuring trains arrive at junctions at the 
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Signalling TSI revised

[RGI] EUROPE: Meeting on 10 February, the European Union’s 
Railway Interoperability & Safety Committee (RISC)  — bringing 
together representatives of the member states — voted 
unanimously in favour of the proposed recast of the Control 
Command & Signalling Technical Standard for Interoperability 
(TSI). 

Being enacted as a Commission Regulation, the Change Control 
Management Regulation enacts a number of revisions to TSI 
CCS, following 18 months of preparatory work by the European 
Railway Agency (ERA) as the System Authority for ETCS. 

The package includes the second Maintenance Release of 
ETCS Baseline 3 (Version 3.5.0) and Baseline 1 of the GSM-R 
specification. The text also paves the way for an improved ETCS 
testing and certification process, and aligns the various member 
states’ obligations to install ERTMS with the revised European 
Deployment Plan. 

ETCS Baseline 3 Release 2 introduces a number of much-
needed and long-awaited functions, including the use of GPRS 
for data communication. It also provides online Key Management 
to improve security. ERA points out that Release 2 will be ‘fully 
interoperable’ with the Release 1 specifications that are currently 
in force. Trains equipped with any version of Baseline 3 onboard 
equipment will also be backwards-compatible with existing 
Baseline 2 infrastructure using Version 2.3.0d. 

GSM-R Baseline 1 introduces ‘in a compatible manner’ the 
GPRS packet switching needed to support the greater volumes 
of radio traffic needed to operate under ETCS Level 2 in busy 
nodes, as well as providing better resilience to interference from 
the growing deployment of 4G and other public cellular radio 
systems. 

ERA said the RISC vote was a demonstration of the way in which 
the agency had applied its decision making ‘in a transparent 
and fact-based manner’, thanks to the support and ‘high-quality 
contributions’ of experts from many organisations across the rail 
sector. Executive Director Josef Doppelbauer also acknowledged 
the ‘excellent co-ordination with DG Move’, which had made it 
possible ‘to propose the regulation to RISC with a high priority 
path’.

optimal time to minimise conflicting movements. Discussions are 
underway with Thales for integrating DAS with train management 
systems at the future Romford ROC which will control services in 
East Anglia as well as London’s Crossrail route.

Network Rail and ProRail sign Memorandum of 
Understanding

[RGI] UK/NETHERLANDS: Network Rail has signed a 
memorandum of understanding to work with its Dutch 
counterpart ProRail on developing ERTMS roll-out strategies. 
According to Bossert, ProRail’s work on ERTMS has given it a 
deep understanding of the technology, while NR has gained 
wide experience of the practical implementation of new systems 
through its £300 million (€380mn, $328mn) Digital Railway 
strategy. In January the Dutch government announced it 
would delay and re-evaluate its roll-out strategy to enable the 
experiences of other countries to be taken into account.

Human error caused Bad Aibling collision

[RGI] GERMANY: A ‘human error with disastrous consequences’ 
led to the fatal train crash near Bad Aibling on 9 February, 
Bayern’s state prosecutor Wolfgang Giese has confirmed. Killing 
11 people and injured another 80, the head-on collision between 
two Flirt EMUs on a single-track line was the worst railway 
accident in Bayern for more than 20 years. 

At around 06.45, the three-car Meridian train 79506 from 
Rosenheim to Holzkirchen collided with its six-car eastbound 
counterpart 79505 on a curved section of line in a wooded 
area. Information recovered from the data recorders showed 
that one train was running close to the line speed of 100km/h 
and the other at more than 50km/h. There was little evidence 
of braking, suggesting that the drivers may not have seen the 
other train until the last moment. Despite being built to the 
latest crashworthiness standards, both leading cars were virtually 
destroyed. 

Equipped with colourlight signals and PZB automatic train 
protection, the Mangfalltalbahn is controlled by DB Netz from a 
relay signalbox at Bad Aibling. Passenger services are operated 
by Transdev subsidiary Bayrische Oberland Bahn under the 
Meridian brand. 

BOB said one train had a trainee driver and an instructor in 
the cab, while the other driver had been accompanied by a 
colleague from another operator; at least three of them were 
among the fatalities. 

The two trains had been timetabled to pass at Kolbermoor, 
but it is understood that train 79505 was running late. While 
the exact sequence of events is still being determined, the 
prosecutors said there was ‘no evidence of a technical failure’, 
but that ‘a special signal was activated that shouldn’t have been’. 
Reports indicate that one of the trains may have been authorised 
to pass two red signals using a subsidiary ‘Ersatz’ aspect, which is 
provided to authorise trains to proceed at restricted speed in the 
event of a technical failure. 

Giese confirmed on 16 February that ‘had the dispatcher acted 
in accordance with the rules, as bound by his duty, the accident 
would not have happened’. Prosecutor Jürgen Branz added that 
the dispatcher had realised his mistake and issued a distress 
call, but this was not heeded. The prosecutors have opened an 
involuntary manslaughter investigation.

Moscow Metro tests automatic operation

[RGI] RUSSIA: The first train equipped with automatic train 
operation has entered passenger service on Line 5 of the 
Moscow Metro. Testing started in September on Line 8, and two 
more ATO-equipped trains are due to enter service on Line 5. 

The train operates with a driver who has to give authorisation 
for leaving a station or restarting after a stop, as well as opening 
and closing the doors. The ATO software allows the train to stop 
within 300 mm of the platform end.

FRA awards level crossing upgrading grants

[RGI] USA: The Federal Railroad Administration has awarded 
nearly $10 million (£7mn, €9mn) in grants for nine projects to 
increase the safety of level crossings on routes used by oil trains. 
‘Today’s grants will upgrade the warning systems at critical 
crossings and close others where crude oil and other energy 
products are transported’, said FRA Administrator Sarah E 
Feinberg on 18 February. 
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INDUSTRY NEWS
The funding is being provided under the Safe Transportation 

of Energy Products (STEP) programme. FRA received 34 eligible 
applications, requesting five times the $10mn available for STEP. 

FRA said collisions between trains and road vehicles at crossings 
were the second-leading cause of all railway-related fatalities, 
with 267 people killed in 2014. 

It has launched a campaign to reverse a recent increase in 
fatalities, partnering with Google and other companies to use 
data on the USA’s 200 000 level crossings to add visual and 
audio alerts to map applications. Law enforcement is also been 
increased. 

‘Through a combination of these grants, education and 
enforcement, we can and will achieve our goal of preventing 
accidents and deaths at railroad crossings’, said Transportation 
Secretary Anthony Foxx.

Thales wins €61m Spanish maintenance contract 

SPAIN: Track authority ADIF has awarded a €61 million ($67mn, 
£47mn) contract to Thales for maintaining signalling and train 
control equipment on the Madrid to Cordoba and Seville, the La 
Sagra to Toledo and the Cordoba to Malaga high-speed lines. 

The deal includes preventive and corrective maintenance 
to resolve ‘specific issues’ at train control centres, and with 
interlockings and train protection systems. The work will be 
carried out over 36 months, finishing in 2019.

Thales has been responsible for maintenance of the 491km 
Madrid to Seville and La Sagra to Toledo lines since 2005, and 
the 133km Cordoba to Malaga route since its completion in 
2007. Equipment being maintained includes L90 interlockings, 
track circuits, point motors, axle counters, LZB and ETCS Level 1 
and 2 systems, hot axle box detectors, cabling and lineside 
structures.

Further main line rail control successes in Poland

POLAND: Bombardier Transportation has further boosted its 
market-leading main line project portfolio in Poland with the 
recent completion of two major rail control projects as well as the 
extension of a rail signalling maintenance agreement. 

In December 2015, the INTERFLO 200 rail control solution 
entered service on the Warsaw Zachodnia to Skierniewice section 
of the Warsaw to Lódz main line, one of central Poland’s high-
capacity connections. The project was delivered with minimum 
disruption to existing operations, with more than 440 trains 
passing daily through the busiest point at Warsaw Wlochy. 

This installation included the set-up of an integrated 
control room equipped with the Bombardier EBI Screen 300 
centralised traffic control system at the Grodzisk Mazowiecki 
station, completed in a record three months. The system 
also introduced the latest generation EBI Switch 2000 point 
machine, manufactured in Poland. The technology provides 
increased suitability for high-speed lines, protection against 
extreme weather conditions, and a modular structure for easier 
maintenance and unit replacement. 

In addition, another highly demanding project was completed 
in December 2015, when Bombardier equipped a total of 92 EBI 
Gate level crossing systems across seven Polish provinces, as 
part of a network-wide upgrade. The upgrade projects required 
activities ranging from civil, track and signalling to power supply 
and telecommunication engineering works. 

CBTC goes live on København S-Bane

[RGI] DENMARK. Infrastructure manager Banedanmark has 
commissioned the first section of CBTC signalling on the 
København S-Bane network. The northern section of Line A 
between Jægersborg and Hillerød was switched over with effect 
from 29 February. 

The legacy signalling on the 1.5 kV DC electrified network uses 
a mix of technologies installed between the 1930s and 1960s. 
Although busier than other routes, the Hillerød line was selected 
for the initial conversion as its Simplified HKT equipment was 
easier to replace than that used elsewhere. 

Siemens was awarded a €252 million (£195mn, $277mn) 
contract in July 2011 for resignalling of the entire 170 route-
km S-bane network, as the first of four major contracts in 
Banedanmark’s Signalling Programme. The company is supplying 
its Trainguard MT CBTC, Sicas electronic interlockings and 
point machines, together with a new operations control centre. 
The work is being undertaken in six phases, and is due to be 
completed in 2018. 

DSB’s fleet of 135 trainsets is being equipped for Semi-
Automated Train Operation, with no lineside signals. Moving 
block will allow headways in the central area to be shortened 
from 120 to 90 sec, and the contract includes an option for 
eventual conversion to Unattended Train Operation. 

Commissioning of the Hillerød – Jægersborg section was 
described as ‘a milestone for the Signalling Programme’ by 
Banedanmark Project Manager Torben Arnbjerg-Nielsen. While 
warning that there may be some delays until the new equipment 
has bedded in, he said Banedanmark and DSB had conducted 
extensive testing ahead of the switchover. The infrastructure 
manager expects the new signalling to halve the number of 
signal failures, which have been the leading cause delays on the 
S-bane network. 

Services on the Hillerød route had been suspended over the 
preceding weekend for final commissioning of the CBTC. Service 
patterns were temporarily rearranged to simplify operations 
during the transition period, with Line A trains only operating 
between Hillerød and Køge until the end of March.

Delivered in consortium with Krakowskie Zaklady Automatyki 
S.A. (KZA Krakow), the delivery, installation, testing and 
commissioning of this high number of level crossing systems was 
completed according to a demanding timetable. Six of the 92 
level crossings were located on the high-priority lines prepared to 
operate Poland’s new high-speed trains, a process that required 
a major reorganisation of installation schedules to ensure on-time 
delivery.

Bombardier has also been a key supplier of products and spare 
parts for maintenance for its rail control technology installed 
on the entire PKP/PLK railway network since 2008. A current 
agreement, recently extended through to 2019, covers spares 
for a full range of Bombardier products, including relays, point 
machines, train detection signalling, level crossing and computer-
based interlocking systems. 

Bombardier Transportation has 90 years of experience in 
providing the latest signalling technology to the Polish rail 
network, and has provided rail control systems on all main 
rail lines, as well as two Warsaw metro lines. In 2015, the 
INTERFLO 450 technology became the first European Rail Traffic 
Management System (ERTMS) Level 2 to start operation in 
Poland.
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Belgian ETCS Level 2 pilot line to be ready  
this year

[RGI] BELGIUM: The first of three pilot projects to prepare for 
the implementation of ETCS Level 2 across the national network 
is due to be ready later this year, according to Infrabel project 
director Yves Werner. 

Three sections of line are being used to test different 
applications of Level 2 as part of the national master plan, which 
envisages that ETCS will be rolled out across the whole network 
by the end of 2022. Implementation and testing of the three 
sections forms part of the turnkey contract awarded last year to 
Siemens and Fabricom. 

The first section to go live will be the Diksmuide – De Panne 
line, which will test a ‘simple’ application of Level 2 without 
lineside signals; this will be interfaced to an existing Alstom 
interlocking. Werner told Railway Gazette that this is due to 
be operational by the end of the year. Pilot line 2 between 
Diksmuide and Lichtervelde would test Level 2 with a new 
Siemens interlocking, and should follow after another eight 
months or so. 

The most complex of the pilot schemes will be that covering 
the Deinze – Waregem section of the Gent – Kortrijk route. This 
includes two station areas with their own interlockings, posing 
a more complex application of Level 2. Pilot Line 3 should be 
operational in 2018, according to Werner. 

The three pilots will inform Infrabel’s strategy for installation 
and testing of Level 2 ahead of the series roll-out. The contract 
with Siemens and Fabricom envisages 36 stages for Level 2 
installation across around 2 500 route-km and the introduction 
of 31 new interlockings. In addition, the suppliers will provide 
an ETCS test laboratory which Infrabel can use to support the 
ETCS programme and prepare for network changes or systems 
upgrading in the future.

Sydney Trains to build integrated control centre 

[RGI] AUSTRALIA: Sydney Trains is to develop an integrated Rail 
Operations Centre at a cost of A$276 million (£145mn, $206mn, 
€185mn), New South Wales Minister for Transport & Infrastructure 
Andrew Constance announced on 2 March. To be located at 
Green Square, on the Airport line south of the city centre, the 
ROC is expected to open in 2018. 

Building on experience from suburban and urban rail operators 
around the world, including London, Hong Kong and Tokyo, the 
‘rail nerve centre’ will control all aspects of the Sydney suburban 
network, using new technology to manage train movements, 
safety and customer systems. 

According to Sydney Trains Chief Executive Howard Collins, the 
operator’s performance in recent years has been hampered by 
outdated technology and poor incident response mechanisms. 
‘At the moment we manage the trains and tracks, respond to 
incidents, communicate with customers and monitor their safety 
from different locations and in different ways’, he said. 

‘During an incident, there are multiple phone calls between 
the person reporting the incident, the person who controls the 
trains, another party in charge of fixing the fault and the response 
team in the field.’ Co-locating all of these functions would ensure 
improved performance, better sharing of information and a more 
rapid response to incidents, he believes. 

‘This is a massive commitment to a transformational project 
that will help ensure Sydney Trains can continue to improve 

the service it provides to customers’, said Constance. ‘This new 
centre will ultimately improve train reliability for customers and 
when there are delays, information will be communicated much 
more quickly’.

Driverless metro trains for Glasgow

[RGI] UK: Strathclyde Partnership for Transport announced on 4 
March that it had approved the award of a £200 million contract 
to a consortium of Stadler Bussnang and Ansaldo STS to supply 
a fleet of 17 driverless trains and signalling for the Glasgow 
Subway. 

The contract forms part of a £288 million (€370mn, $410mn) 
modernisation programme for the 10.5 km circular underground 
metro line, towards which the Scottish government is providing 
up to £246mn (€317mn, $350mn). Services are due to be 
suspended for four weeks in July and August this year to permit 
infrastructure modernisation and track renewals. 

Stadler says that this is the first time it has been selected to 
supply driverless metro trains. The 1220 mm gauge four-car 
trainsets with walk-through gangways will replace the existing 
fleet of three-car sets, but will otherwise be built to the same 
dimensions. They will have space for wheelchairs, as some 
stations are being rebuilt to provide step-free access. Half-height 
platform edge doors will be fitted to all 15 stations. 

The new trains are expected to enter service from 2020, and the 
new control system is being designed for a minimum headway of 
90 sec. According to SPT, operations will switch from the current 
ATO (GoA2) to UTO (GoA4) ‘over time’, once the signalling 
and control systems have been fully tested. Detailed duties for 
all operations staff will be developed as part of the safety case 
submission. 

‘The new rolling stock will provide the travelling public with a 
much improved journey experience and the system will be more 
flexible in terms of frequency and availability’, said SPT Chair 
Jonathan Finlay.

Polish GSM-R certified for Level 2 operation

POLAND: Rail regulator UTK issued the first certification on 3 
March for the use of GSM-R data radio to support ERTMS train 
operations on the Polish network. The use of ETCS Level 2 had 
been certified on 19 March 2014, but formal approval of the 
GSM-R data communications was needed to permit full ERTMS 
deployment in revenue service. 

A pilot installation of Bombardier’s Interflo 450 ETCS Level 2 
train control on a section of the E30 corridor from Legnica 
to Bielawa Dolna near the German border was completed in 
December, initially operating in parallel with the legacy SHP 
equipment. Certification of the GSM-R element paves the way for 
the commissioning of other ETCS Level 2 projects. 

To date, Poland has been largely relying on its legacy radio 
system. This includes an emergency stop function, which 
complicated the introduction of GSM-R and required cross-
functional testing. With approximately 1,500 route-km now 
being fitted, PKP PLK issued a tender last September for GSM-R 
implementation on a further 13,600 route-km, which covers the 
majority of the network and will enable full migration. 

However, train operators have been reluctant to install the on-
board equipment, and relatively little rolling stock has been fitted 
with GSM-R cab radios beyond a few locos for test purposes.
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PROFESSIONAL LIVES

News from the IRSE
Francis How

Stephenson Conference 2017: Call for Papers 
The Stephenson Conference is an international event for 
sharing knowledge and developments in rail research. It brings 
together academics, researchers and industry experts from 
across the world. The second Stephenson Conference takes 
place from 25 to 27 April 2017 in London, UK. It is organised 
by the Institution of Mechanical Engineers, and is supported 
by the IRSE (the IRSE chairs the steering group). The Call for 
Papers has now been issued, and 250 word abstracts must be 
submitted before 13 May of this year. For more information, 
click here. On Twitter, the hashtag is #stephensonconference.

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 for 2016–17, Charles Page of Siemens, 
will be giving his Presidential Address. You are warmly invited 
to come and hear Charles speak about his theme for the year. 
The AGM will be followed by the Annual Dinner, taking place 
in the Savoy Hotel, London. This is a highly popular event, 
and is always sold out. The notice and booking form for both 
individuals and for companies who wish to host tables is 
available on the IRSE website at http://bit.ly/21dvob3.

Younger Members’ International Technical Visit: 
Lisbon, Portugal (14 – 17 April) 
The Younger Members’ annual International Technical Visit 
is taking place from 14 to 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.  

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.

E-membership 
If you wish to opt into or out of the reduced service level 
provided with e-membership for the new subscription year, you 
need to register the change by 30 April 2016. Otherwise your 
existing service level will continue.

To register a change please go to www.irse.org log in and 
select Home then Your record’ then ‘Manage your record’ and 
scroll to the bottom of the page. Tick or untick the box labelled 
e-membership as appropriate to your requirement.

2016 IRSE Professional Examination
Please note that applications to sit modules of this year’s exam 
must be completed by 30 June.  Details of how to apply will 
appear on the website.  A guidance document is available on 
the IRSE Exam page of the website.  

Please note that applications can only be accepted from those 
who are fully paid-up members of the Institution at the time of 
applying.

IRSE MATTERS

MEMBERSHIP CHANGES DUE TO NON-PAYMENT IN THE FIRST YEAR

Due to non-payment of first subscriptions, the names of the members below will be removed from the membership database.

Gupta A India
Harrison CA UK
Mercer BS UK
Seavers C UK

MEMBERSHIP MATTERS

Siddiqui, AM India
Wibawa I Indonesia
Anumolu NK India
Critchley AJN UK

Harji M UK
Ibe U UK
Yammanuru D India
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Producing a Development Plan and identifying what counts as CPD
Elaine Clark, Professional Development Manager, IRSE

Last month in IRSE NEWS we launched a series of articles about 
CPD to encourage members to undertake and record their 
development. We also used the opportunity to remind those 
of you who are registered with the UK Engineering Council 
(CEng, IEng, EngTech) of their more rigorous requirements for 
Institutions to undertake audits of a random sample of registrants’ 
CPD records starting in January 2017.  This month we are going 
to look at how to go about producing a simple development plan 
and consider the question: what constitutes CPD? 

So what might a development plan look like and what might 
it include? A good place to start is to ask yourself where you 
are now (in terms of your career and your skills), and where do 
you want to be in say two to three years’ time. Some employers 
have their own development planning processes and templates 
but you can easily develop your own using the features in 
MyCareerpath (http://bit.ly/1R5DhzK). 

As a minimum and to get you started, your plan should include 
some short term objectives looking at your current role and 
identifying areas for improvement (how you could do your job 
better?).  These might be things you want to achieve over the 
next six to 18 months.  Try to set objectives that are stretching 
but achievable. It is better to have two or three objectives that 
are realistic rather than ten or more that just won’t get done!

Once you have established your short term objectives think 
about the longer term: what sort of job would you like next 
in your career? For example do you want to progress to a 
more senior technical role, or perhaps move into an area of 
new technical expertise? Do you want to move into general 
management or to a different type of work, such as sales? 
Think about what different or additional skills or qualifications 
you might need to make this happen — and start to set some 
objectives around those. A good first step might be to set an 
objective to simply find out more about what skills are needed 

Revised arrangements for IRSE examination
IRSE Examination Committee

Over the last few years the numbers of candidates applying to 
take the IRSE Examination have been on a steady increase. This 
highlights the fact that candidates are aware of the benefits and 
opportunities that arise from passing the examination and the 
pathway to full membership of the IRSE.

However, the pass rate for the modules remains low, suggesting 
strongly that candidates may not have sufficient knowledge or 
experience to take the Examination.  It is also creating a heavy 
workload for examiners in marking papers where the candidate 
has little likelihood of passing.

The IRSE Council requested that a special working group 
be formed to review options and make recommendations to 
achieve:

• Higher percentage pass rates without degrading the 
examination status;

• Sustainable examiner workload;

• An improved candidate experience.

The special working group commissioned a survey of the 
2015 examination candidates to better understand the factors 
behind taking the examination and the methods and timescales 
associated with studying for them.

Over 100 responses to the survey were received, which were 
analysed by the group. With the survey responses and previous 
historic data, it was possible to obtain a clearer picture of the 
issues associated with candidates’ approach to study and 
registration, together with pointers to the reasons behind the 
falling pass rate. 

As a result of this analysis the special working group proposed 
the following two stage process for all candidates:

Stage 1 of the registration process will require every 
candidate to obtain support from an IRSE Corporate Member 
‘sponsor’ to register an initial intent to take his or her selected 
examination module(s) that year. This initial declaration of 
support will need to be submitted to the IRSE before 1 March in 
the year that the selected module(s) are to be taken. The intent 

of this stage is to ensure that a candidate’s decision to take an 
exam module is made sufficiently early in the year so as to allow 
for study time and ensure that each candidate has some contact 
with an experienced person who could potentially advise them 
during their study.

Stage 2 of the registration process will require every 
candidate to obtain support from their IRSE Corporate Member 
‘sponsor’, who will verify that the candidate has undertaken 
suitable studies and preparation (e.g. previous exam paper(s) 
answered by the candidate) and confirm that they believe the 
candidate to have a reasonable chance of passing the selected 
module(s) in the following October. This verification needs to 
be submitted by the candidate to the IRSE before 1 July of the 
year that the selected module(s) are to be taken. The intent of 
this stage is to both promote early study and preparation activity 
amongst candidates and to filter out candidates who are not yet 
ready to take the exam modules.

In the event of the candidate not having access to an IRSE 
Corporate Member who can be his/her ‘sponsor’, he/she should 
contact the nearest IRSE Local Section (details on the IRSE 
website) who should be able to help find a sponsor.

For the 2016 examination, a transitional arrangement will 
apply; this will only require stage 2 of the process to be 
followed.
These recommendations were approved at the March 2016 

meeting of the IRSE Council. Further details on the revised 
registration process and forms will be published in future editions 
of the IRSE News and on the IRSE website such that candidates 
applying for modules in 2016 have sufficient time to register 
according to stage 2 of the revised process.

Responses to the survey also indicated other areas for 
consideration. The IRSE Council would like to thank all those who 
responded to the survey; further feedback on the other areas 
highlighted by the survey will be provided in future editions of 
IRSE NEWS.

PROFESSIONAL DEVELOPMENT
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for the type of job you have in mind. This will help you identify 
any gaps you have. Once you have developed your plan, write it 
down and set yourself regular review dates to help keep you on 
track. 

People often ask “Is CPD just about attending courses?” The 
answer is definitely NO!

Of course undertaking formal training or obtaining additional 
qualifications are forms of CPD, but there are many other ways to 
develop yourself. These fall into two categories: things that you 
do at work and those things you do away from work. Some on-
the-job examples are undertaking a project; work-shadowing or 
acting as a coach or mentor. Away from work you might include 
attending IRSE meetings, conferences or other events; attending 

trade exhibitions or industry seminars; carrying out structured 
reading or research. 

More guidance on development plans and CPD can be found 
on the IRSE website in the ‘CPD: IRSE Guidance for Members’ 
document on the Professional Development page — you can find 
it under the Membership tab. 

Next month we’ll look more at the range of areas for 
development that you could include in your development plan. 
In the meantime we’d like to feature some examples of the range 
of CPD undertaken by members — please e-mail me at  
elaine.clark@irse.org to tell me what you’ve been doing.   And if 
you have any questions about CPD please e-mail them to me and 
we will publish some answers in future editions of IRSE NEWS. 

AUSTRALASIAN SECTION
Australasian Section Membership Matters

Les Brearley, Australasian Secretary

The Australasian Section of the IRSE is an organisation 
incorporated in Victoria. The full name of the organisation is 
the Institution of Railway Signal Engineers Australasian Section 
Incorporated (I will refer to it as IRSE Australasian Section). 
In practice the Section operates in a similar manner to other 
international Sections of the IRSE; however, it is also necessary 
to comply with the relevant Victorian Incorporated Associations’ 
legislation.

To comply with the current Victorian legislation we need to 
maintain an accurate membership register of members of the 
IRSE Australasian Section. In addition, in accordance with our 
current Rules, there must be a membership application submitted 
that is approved by committee before members are added to the 
register. 

What this means in practice is that IRSE members who move 
to Australia and New Zealand do not automatically become 
members of the Australasian Section. They must first complete 
an application form that is signed by two existing members of 
the Australasian Section and send that to the Secretary. The 
form is simply identification details, and there are currently no 
additional fees for joining the Australasian Section. Those IRSE 
members who move to Australia or New Zealand are encouraged 
to join the Australasian Section. A copy of the application form 
is available on the Section website www.irse.org.au . It is also 
important that you update your membership details through the 
UK website, so that the IRSE News and other notices such as your 
annual subscription notice are sent directly to you at your new 
address.  If you have any questions then please contact me at 
secretary@irse.org.au.

End of an era ‘down under’
Peter Symons (Course tutor 2006 – 2016)

The tenth and final Graduate Conference 
for the Graduate Diploma in Railway 
Signalling and Telecommunications was 
held at the Central Queensland University 
(CQU) campus in Sydney on 23 February 
2016.

The assessment panel of Peter McGregor 
(Australasian Section Chairman), Paul 
Szacsvay and Kaniyur Sundareswaran 
(‘Sundar’) as well as an invited audience 
were presented with a diverse range 
of project results. These ranged from 
an investigation into the feasibility of 
implementing moving block technology 
on a heavy-haul railway, through an 
investigation of cable condition in 
Adelaide, to the development of a tool 
for ranking SPAD risks on the Melbourne 
network, as well as the interesting results 
from the other projects. 

Members of the graduating class who were present with Peter Symons (Course Tutor) on 
the left and Ken Kwong, representing CQU on the right. From left to right Zdenka Wright, 
Kexin (Kurt) Qu, Lin Li Chieng, Henry Spurling, Philip Keany, Matthew Nelson, Viral Mehta, 

Christopher Ryan, Jung Mok, Ian Graham and Peter Bateman.
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Members of the graduating class who were present are shown 
in the photograph.

The other students, who were not able to attend in person, 
were Ben Woods and Anthony Kelly who presented their findings 
via Skype, and Jason Tong who did his presentation to IRSE 
members in Hong Kong. 

At the conclusion of the presentations Peter Hyde (Technical 
Director, Acardis), who was a member of the very first graduating 
cohort of the Graduate Diploma in 2006, gave a rousing speech 
about how the Graduate Diploma had allowed him to realise 
his ambitions. He impressed on the graduates to plan and seize 
professional development opportunities to meet their career 
goals.

Some highlights of his address were that over the ten years 
the course had been in being, that it was of “great benefit to 

the industry”. For him personally, by taking the course early 
in his career, it had deepened and widened his understanding 
of railway signalling, such that when he finished the course he 
really was in a position to decide what to do about his career. 
He “put plans in place — and went for it.” He moved from the 
state-owned railway to private industry for a couple of years, 
then set up his own company which grew to about 25 people 
and after eight years his business was acquired by a multinational 
company.

He finished by challenging the class, “Now that you have 
finished the course, and the whirlwind of study is over,  have 
a good think about how you should define yourselves in your 
career, create goals, and make sure everything you do each day 
is aligned with those goals.”

For information about the course and previous papers see 
http://bit.ly/1QZx6NK.

Banner indicators used as repeater signals in Australia
Peter Clark

With operating speeds foreseen to increase up to 160km/h 
on the Regional Fast Rail Lines (RRFLs) of Victoria, V/Line the 
operating company introduced a new type of signal, the Banner 
Indicator, for use on RRFL lines

When the Australian Rail Track Corporation (ARTC) resignalled 
the standard gauge North-Eastern line there was concern that 
sighting distances were not ideal and issues could arise at 
stations where the next signal was out of view. This concern was 
overcome by the installation of Banner Indicators.

The Banner Indicator consists of two square displays on a signal 
post, mounted one above the other, each showing a white bar 
made up of contiguous LED elements. These bars can each 
display one three aspects that mimic the appearance of upper 
quadrant semaphore signal arm. A vertical white bar represents a 
green display on the main signal being indicated, a bar inclined 
at 45 degrees represents a yellow aspect and a horizontal bar 
represents a red aspect. The two square displays can thus 
indicate the full range of Victorian Speed Signalling aspects.

Two of these banner indicators are installed on both lines 
(both being bi-directional), at the south ends of Wadonga 
and Wangaratta stations, where in each case an overbridge 
and curved track mean that the signals are not visible to trains 
departing south from the station platforms.

The third installation is just north of the standard gauge 
platform at Seymour and repeats the signal protecting the points 
at the North end of the yard, where the double track commences. 
This signal is obscured by the curve and other infrastructure.

Two more indicators are installed between Albion and Sunshine, 
one in each direction on the single line, where road and 
pedestrian bridges obscure the main signals.

Editorial note by A C Howker: The article is not quite correct 
in naming banner indicators as new signals, as Metro Trains of 
Melbourne (MTM), who run the trains and infrastructure around 
the Melbourne metropolitan area, already installed Banner 
Indicators many years ago on curving lines where signal viewing 
was obstructed (see top photo). V/Line and MTM are quite 
separate organisations; V/Line is a Government organisation and 
MTM is a private company owned by Hong Kong Mass Transit.

Older banner signals used by Metro Trains of Melbourne.

Newly installed V/Line Banner Indicators.
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The first technical meeting of the Section in 2016 took place 
on Thursday 12 January 2016, at the Holiday Inn Express 
in Crewe. The meeting was very well attended, thanks to a 
significant amount of local interest in the High Speed 2 (HS2) 
project. The Section Chairman Paul Toole welcomed the speaker 
Graeme Anderson, Project Director HS2 Delivery (Signalling and 
Telecoms), for development of the HS2 project Phases 1 and 2.

The topic of the meeting was HS2 progress to date and latest 
developments. The speaker commenced with a broad overview 
of his 25-year railway career working for initially Manchester 
Metrolink then Railtrack and Network Rail for 20-plus years. 
Working for Network Rail, Graeme was involved in many major 
projects, including the commissioning of the West Midlands 
Signalling Control Centre (WMSCC). Graeme moved to his 
current position with HS2 in 2015 to deliver the £56 billion 
programme of works.

Opening the presentation, Graeme explained that the vision 
that the HS2 was to be a catalyst for growth in the UK. He 
described the scheme as not purely a high speed project but also 
a capacity-expansion project for enhancing the rail network north 
of London and providing improved connectivity with the North to 
put its economy on an equal footing with the South-East.

HS2 will be delivered in three phases:

• Phase 1 from London Euston to Birmingham Curzon Street 
and Lichfield;

• Phase 2a from the West Midlands to Crewe; and
• Phase 2b comprising an eastern leg from the West Midlands 

to Leeds New Lane and a western leg from Crewe to 
Manchester.

In total, the scheme is estimated to cost £55.7 billion in 2015 
prices (including rolling stock).When compared to the £2 billion 
spent each year on Crossrail, the HS2 project has ambitious 
financial targets. There will be new stations built for HS2 in 
Phase 1 at Euston, Old Oak Common, Birmingham Interchange 
and Birmingham Curzon Street by 2026. The new station at 
Crewe is planned for 2027.

HS2 is expected to create 24,000 new construction jobs during 
its life cycle and there will be 3,100 maintenance and operational 
jobs created for the future life of the undertaking. The HS2 
project is financing a National College for High Speed Rail 
(NCHSR), to be built in Birmingham for educating new engineers. 
A second school will be built in Doncaster (mainly for rolling 
stock, traction power and distribution). It is anticipated that these 
two new institutions will contribute to sourcing the 34,000 new 
engineers required to deliver HS2.

Graeme explained that HS2 is not intended to be designed to 
carry freight traffic; instead, its principal objective is to carry large 
numbers of passengers with a proposed 99% reliability target. 
The high passenger numbers that transfer to HS2 will have the 
effect of releasing capacity on the existing West Coast Main line 
(WCML) and make available more paths for freight trains on that 
line.

The timetable for Phase 1 is predicated on Royal Assent being 
given in late 2016, with actual construction starting in 2017. 
Phase 2A will go through the same parliamentary process as 
Phase 1, because it is not included in the current hybrid Bill.

The existing Crewe station will be used as an interim station on 
the final layout and will enable access for HS2 trains to Liverpool 
and the north. The new station at Crewe is likely to be located 
on the present site, with an alternative option of moving it south 
to a site at Basford Hall. The regional lines at Crewe would be on 
the alignments of the current independent line, whilst the HS2 
lines would be in the middle of the site, approximately where 
platforms 6 to 11 are today. The existing WCML lines would be 
to the east side to the layout. The intention is to build Phase 1 
in nine years, followed by another ten years for Phase 2. The 
speaker described this as a ‘significant challenge’.

Once complete, travelling times between London and 
Birmingham will be 37 minutes, London to Crewe 54 minutes, 
London to Manchester 63 minutes and London to Preston 77 
minutes. These times are considered a ‘game changer’ for 
inducing people and businesses to relocate to the North, while 
maintaining their links with London. This was demonstrated with 
the example of HSBC moving its UK headquarters to Birmingham 
from Canary Wharf. The capacity of the HS2 line under Phase 1 
will be 10 trains per hour (TPH), which will rise to 18TPH following 
completion of Phase 2. The intended line speed throughout 
the HS2 route will be 360km/h, with lower speeds in the tunnel 
sections. Station dwell time will be kept to a minimum, at less 
than 3 minutes. Train operating times for the new network 
are planned to be 05.00–23.59 (Monday to Saturday) and 
08.00–23.59 (Sunday). This will mean that maintenance can be 
undertaken during the ‘closed’ periods, with no access required 
during operating times.

Graeme went on to explain that the ‘land-take’ for much of the 
HS2 line will be restricted to a footprint no wider than 22m. More 
land will be taken during construction but the plan is to return 
this to the original owners following completion of the works. 
There will be a huge amount of re-work to existing infrastructure 
as well as new land-take to allow the larger trains to gain the best 
benefit from it.

Train control for HS2 will be managed from a new signalling 
control centre at Washwood Heath, with a backup facility to 
be built nearby. This backup facility will be used during the 
project for testing and commissioning of new systems. The 
signalling system for the exclusively HS2 lines will be ERTMS 
using ETCS Level 2 with Automatic Train Operation (ATO) and 
full bidirectional signalling. The HS2-only rolling stock may use 
ATO level 3, which means it will be driverless using just a ‘Train 
Captain’. Rolling stock not dedicated to HS2 alone will use ATO 
Level 2. Currently it is intended that the telecomms bearer will 
be GSM-R but LTE (Long Term Evolution) may be used if the 
technology has stabilised sufficiently. Most of the signalling 
control system will be tested off-line, with around 80% of the 
overall testing completed off-site. The integration and testing 
teams are being implemented now to establish good project 
development and ensue that lessons are learnt early into the 
project.

There will be a need for two types of rolling stock; ‘classic’ (in 
other words compatible for journeys that travelling off the HS2 
route) and ‘captive’ (for use exclusively along HS2 routes). The 
captive rolling stock will be built to UIC GC vehicle gauge, with 
the conventional trains being to GB+IEP+ gauge. The track is 
expected to be a mixture of conventional ballasted track and 
slab track, as design dictates. Slab track is preferred for the  

MIDLAND & NORTH WESTERN SECTION
January technical meeting: HS2 progress to date and latest 

developments, by Graeme Anderson
Stephen K Barge
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tunnel sections. Traction power is planned to use the 25kV AC 
autotransformer-fed overhead line system.

Graeme further explained that the HS2 project wishes to use 
the latest technology but this needs to be proven as safe, so how 
will this be managed throughout the ten-year life cycle of the 
project is unclear. Other challenges include:

• ETCS baseline choice is SRS 3.0.0, but there will be later 
versions issued during the development period, so a decision 
must be taken  whether these be considered;

• Interoperability does not guarantee that equipment will be 
directly interchangeable. Integration will need to be proven 
before application of the system;

• Substantial advances have been made in telecomms 
technology during the past decade. It was noted that nine 
years ago the iPhone had not even been launched, so it is 
unclear whether  the HS2 project will maintain the technology 
at a level that is safe and future-proof;

• Track design must bear in mind that maintenance needs to 
be kept to a minimum, so there may be a case for employing 
slab track (with a longer life) than ballasted track (which is 
easier to maintain);

• Land-take is being kept to a minimum, so there will be 
challenges for routing electrical cables. This in turn may affect 
the way in which  OHLE is designed, to mitigate against cable 
failures during operation;

• In the tunnel sections the project must ensure that the design 
considers the safe evacuation of passengers should a failure 
or incident occur (this will challenge the tunnel designers).

In closing the presentation, Graeme explained the importance 
of keeping to the project budget and timescales to support the 
UK rail network. Effective management of the interfaces with 
other operators and authorities such as Network Rail is essential 
part of this. The overall cost has not changed but is index linked 
and still represents the original figures in the HS2 Bill. Everything 
is specified in the Bill and that means that it would need to be 
changed if anything major changes with the scope or cost.

A lively Q&A session followed where the audience debated 
many of the points raised during Graeme’s presentation.

The meeting concluded with further Q&A and the M&NW 
Section Treasurer, Clive Williams, gave the vote of thanks for what 
was a comprehensive and wide ranging presentation.

YORK SECTION
January technical meeting: Management of Signalling  

Power Supplies, by Ian Puckrin
Tony Pinkstone

Chairman Quentin Macdonald welcomed members and guests 
to the January meeting of the York Section on Wednesday 13 
January 2016 at the York Rail Operating Centre (ROC).  Following 
two very successful previous papers by Ian Puckrin of Network 
Rail on maintenance topics, Ian and his colleagues had agreed to 
present another one this year. Quentin introduced Ian and invited 
him to present the paper Management of Signalling Power 
Supplies.

The importance of signalling power supplies was appreciated by 
those in the room but with the need to squeeze more and more 
trains onto the network, time for fault finding and testing was 
becoming very limited, and the probability of more grid outages, 
theft and vandalism were only too apparent.

Steve Spencer then outlined how signalling had used 650V 
power supplies following the levels of voltages  specified 
in the Factories Act, also the need for Permits to Work on 
voltages above  a certain level.  Steve explained the reasons 
for Independent Terra (earth-free supplies) for signalling, where 
the first earth fault did not trip the system but an audio and 
visual alarm was initiated. An insulation-monitoring device to 
BS 57671 is used. With the limited time available for making 
disconnections to enable testing, there is a need to test on-line, 
especially for identifying the deterioration of cables over time, 
some power distribution systems being very old by contemporary 
standards.  The Peterborough power signal box (PSB) system was 
an example. To facilitate testing, isolating transformers will be 
provided on each feeder in the future. Steve demonstrated the 
SEBA.KMT unit which applies an 80V square-waveform signal to 
the feeder being tested using the portable detector to locate the 
fault. The fault may be due to damage caused by rail dropped on 
the cable, fire, attempted theft, vandalism etc., or a section of the 
feeder that has deteriorated. There is also a portable transmitting 
unit for testing beyond booster transformers.

Dave Harrison then detailed the safety arrangements when 
approaching power systems. All equipment cases and other 
exposed metal need to be tested for earths   before starting 
work — ‘Test before Touch’ — and also before leaving site. If the 
equipment is live, then it must be made safe or an exclusion zone 
created around the offending item. If this cannot be done, then 
a person must remain in attendance, particularly in areas that are 
publicly accessible. Certain types of heat shrink tubing on cables 
from the 1970s and 1980s are now degrading with defective 
insulation.

James Fannon next gave an account of future developments 
with Remote Condition Monitoring and Automatic Alarm 
Systems. He showed a schematic of the new arrangements on the 
eastern feeder cable from Leeds, where a brick building is being 
provided for a new supply point at Garforth.  The new feeder will 
have separate power locations, with double-insulated equipment. 
The Neville Hill area will then be capable of being fed either 
from the new supply point or else from the Leeds direction.  
New equipment cases were being proposed constructed of 
glass-reinforced plastics (GRP). This raised a little mirth from the 
older members present, who remembered the disasters the last 
time these were used! The members were then free to examine 
samples of the test gear mentioned during the talk.

During the subsequent discussion, questions were asked by 
Paul Wieway, Alan Beavers, Jim Cowan and Quentin Macdonald. 
The meeting was attended by 33 members and eight guests.

The vote of thanks was given by Ian Moore, who commented 
that the interest in the subject was reflected in the high 
attendance, and thanked the speakers for a very interesting and 
informative presentation. 
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Boutique La Vie du Rail

Gare Saint-Lazare,  
13 rue d’Amsterdam, Paris, France

Signalisation et automatismes ferroviaires /
Railway Signalling and Automation
The bible of European railway signalling and automation as a book in three 
volumes.

This bilingual (French and English) book, first published two years ago, explores 
signalling and automation for main lines and urban transport (metros and 
tramways). Eleven specialists in rail operation and construction as well as in 
academia produced the book in three volumes. Intended originally for students 
on the French Railway and Urban Transport Systems master’s degree course, it is 
clearly of great value to rail professionals as well.

Copies cost €75 per volume from:

The authors are expert engineers from French rail networks (SNCF and RATP), the signalling 
industry (Alstom, Ansaldo-STS, Siemens) and the Université de Technologie de Compiègne (UTC).

The book comprises three Parts, each of which has its own particular focus. Part I looks at the 
general aspects of railway signalling and automation within their environment. Part II describes the 
main functions. Part III deals with practical example applications, showing how different systems 
actually operate.

Published in three volumes, the first volume encompasses Part I and the beginning of Part II, the 
second volume terminates Part II and the third volume corresponds to Part III.

Part I focuses on the environment of railway signalling : railway ‘philosophy’ of operating and 
maintenance rules, track points and crossings, electrification systems and rolling stocks, as well as 
different types of detectors.

Part II corresponds to the detailed description of the main function of railway signalling: train 
detection and location, signalling from the perspective of the driver, passenger protection, route 
control and spacing of trains, level crossings, cab signalling and speed control, centralised traffic 
control, signalling technologies, and the design, testing and maintenance of signalling installations.

Part III deals with practical applications showing how different products (track circuits, axle 
counters, point machines, signals etc.) and systems (control centres, speed control systems, 
automated systems etc.) actually operate. Two chapters of this Part are devoted to ERTMS and 
CBTC systems.

Format : 220 mm x 270 mm; 300 pages (Volumes 1 & 2), 400 pages (Volume 3).

Volume 1 ISBN 978-2-918758-48-8, Volume 2 ISBN 978-2-918758-63-1, Volume 3 ISBN 978-2-918758-64-8.

La Vie du Rail

Victoria Irizar, Directrice Commerciale, 
11, rue de Milan, 75009 Paris, France

Tél. : +33 1 49 70 12 48

Fax : +33 1 49 70 12 13  

Email: victoria.irizar@laviedurail.com

Contact Victoria for postage costs.

Also available at the same price from 
Amazon France, www.amazon.fr.
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Old mechanical and electromechanical signalboxes are still to be 
found on many of the world’s railways, although their number is 
gradually diminishing as they are replaced by computer-based 
interlockings and traffic management centres.  Against that 
trend, it is very unusual for a new ‘old’ technology signalbox to 
be introduced into service.  But that is exactly what happened on 
3 March on the Bluebell heritage line in north Sussex (England).

The Bluebell Railway was extended from Kingscote to East 
Grinstead in 2013, and signalling arrangements for this extension 
were added to the existing signalbox at the south end of 
Kingscote station.  But this was never intended to be the long-
term solution, the plan being to build a ‘new’ signalbox at the 
north end of the station, and to abolish the south end box.

This new signalbox came into service on 6 February 2016, and 
was officially opened on 3 March by Francis How (the IRSE’s 
Chief Executive) and John Francis, a former President of the IRSE 
and the provider of most of the knowledge and many of the 
component parts needed for the new lever frame.

The signalbox houses a Westinghouse style ‘L’ frame, which is a 
power frame with miniature levers.  This type of frame formed a 
’bridge’ between traditional mechanical lever frames and power 
signalling using panels. First introduced in 1929, Westinghouse 
supplied over 100 ‘L’ frames (with a total in excess of 8,200 
levers) to various railways in the UK and elsewhere.  Some are still 

A new old signalbox on the Bluebell Line
Francis How

INDUSTRY NEWS

Selling signalling short 
Readers may be surprised to learn that the traditional trackside 
signal box is to be made redundant as part of ‘radical plans’ to 
upgrade our ‘Victorian’ network. Also that Britain’s railway system 
is too reliant on technology from the nineteenth century.  And 
that signals on some of the country’s busiest routes, such as the 
West Coast Main Line, are still controlled by hand.

Fortunately Network Rail has announced a trial of technology 
that will introduce ‘systems such as those used in air traffic 
control systems’ across the rail network to improve punctuality 
and increase the number of trains that can be run.  The pilot 
scheme on the Norwich to Lowestoft/Great Yarmouth ‘Wherry 
Line’ will ‘ultimately’ bring signalling equipment into the cab 
rather than having it at the trackside.

These revelations appeared in an article in The Times on 20 
February.  And there’s more.  Apparently Network Rail analysis 
has shown that this technology can increase the number of trains 
running on existing lines by ‘at least 40%’.  

In the case of the South Western Main Line (SWML) into 
Waterloo, modelling showed the potential for an additional 18 
trains per hour.  With South West Trains already running 24 trains 
per hour on the SWML, technology that can up this to 42 trains 
would really be something.  

For example, the recently modernised Victoria Line, with ATO 
and new trains, is planning to move from the current 34 trains per 
hour to 36 in 2017. And The Times was told that compared with 
the digital technology on the Underground, Network Rail ‘is in 
the dark ages’.

Told by whom?  Well, that is a direct quote from Network Rail 
Chief Executive Mark Carne.

I find this latest example of propaganda for the Digital Railway 
particularly disturbing.  The picture it paints of a technologically 
backward analogue signalling industry is factually incorrect, 
politically dangerous and demeans the signalling profession.  

If Network Rail really believes that  IECCs with ARS running 
the railway, or the replacement of mechanical boxes by modular 
signalling controlled from a panel in a control centre miles away, 
represent  the ‘dark ages’ we really are in trouble. Far from the 
Wherry Line’s Digital Railway pilot scheme ‘ultimately  bringing 
signalling into the cab’, in the here and now railway at the end 
of last year the Thameslink programme ran the ETCS  test train 
under full Level 2 control through the central core.  

There is clearly a disconnect between Network Rail’s Digital 
Railway project and technical developments on the real railway.  
Fortunately we now have the opportunity to inject a reality check. 
The House of Commons Transport Select Committee has just 
announced a new inquiry into ‘Rail technology — Signalling and 
Traffic Management’.

The Committee intends to look at the plans for deploying 
new digital technologies, and how they will impact the use of 
the network by passenger and freight services.  I trust that the 
Institution in particular and members in general will respond to 
the call for evidence.  The closing date for submissions is 6 April 
2016.

Roger Ford CompIRSE

From the Chief Executive: The IRSE will indeed be making a 
written submission to the Transport Committee.

in use, and it was a rare day, and a cause of much celebration, to 
see this ‘new’ L frame brought into service on a sunny morning at 
Kingscote in the presence of over 40 supporters, volunteers and 
others.  It was a particular source of pride for Richard Fearn, the 
chairman of the Bluebell Railway, Chris White, one of the railway’s 
Directors, and Charles Hudson MBE, Chief S&T Engineer (both 
Chris and Charles are members of the IRSE). 

FEEDBACK

A view of the operating levers at Kingscote.  
Photo Francis How.
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PAST LIVES
Sir Anthony Hidden QC (1937–2016) 
Sir Anthony Hidden QC, whose name is well known in railway 
circles for his formal investigation into the collision that occurred 
in 1988 near Clapham Junction station, died on 19 February 
2016 aged 79.

At 08.10 on Monday 12 December 1988, a crowded commuter 
train ran into the rear of another, which was stationary in the 
cutting just south of Clapham Junction station. After this impact 
the colliding train veered to its right and then struck a third 
oncoming train. As a result of the accident 35 people died and 
nearly 500 were injured, 69 of them seriously.

The inquiry into the 1988 Clapham rail disaster was conducted 
by Anthony Hidden QC over an exhausting 56 days. He heard 
evidence from 122 witnesses and considered in total over 
thirteen thousand pages of documents. When his 230-page 
report was published, he listed 93 recommendations into every 
aspect of the crash, and his thoroughness was seen as reflecting 
the effect that the accident had on the whole travelling public.

The immediate cause of the accident was incorrect wiring work, 
which resulted in a false feed to the signal that was protecting 
the stationary train, causing it to show a proceed aspect instead 
of Red. However, the Hidden inquiry also revealed other 
serious underlying causes that had far-reaching effects, not 
only on the working practices of those in the S&T department 
but more generally in British Rail as a whole. As a result of the 
Hidden inquiry, the management of safety in BR was thoroughly 
overhauled and it is arguable that the current good safety record 
of the railway in Britain today is a direct consequence of the 
actions that the industry has taken over the years in response to 
what are now known as the Hidden recommendations.

It was as a response to the Hidden inquiry recommendations 
directed towards the S&T department that it was decided to 
implement a competence assurance and certification scheme 
for S&T staff undertaking safety critical work, and also to have 
the scheme administered by an organisation independent of 
the railway administrations. The IRSE agreed to administer the 
scheme on behalf of the whole railway industry and what is now 
known as IRSE Licensing Scheme was born.

The Scheme was officially launched on 25 January 1994 during 
the Presidency of Robin Nelson, and Anthony Hidden was the 
Principal Guest Speaker at the launch. In congratulating the IRSE 
for developing the Licensing Scheme, Sir Anthony said:

“Anything which has the effect of improving the standard of 
expertise in and management of railway signalling must be 
applauded as a good thing and thus I warmly welcome the 
inauguration of the Licensing Scheme.”

The Licensing Committee and Sir Anthony Hidden at the launch.
From the left: Philip Wiltshire, Richard Gray, Colin Porter,  

Mark Watson-Walker (the first Licensing Registrar), Robin Nelson 
(President 1993/94), Sir Anthony Hidden, Eric Eden and Ray Blakey.

The first licences to be issued 
were those in the testing and 
commissioning categories and 
Sir Anthony then presented 
Licence No 1 to the late, Mark 
Brookes, then testing and 
commissioning engineer for 
BR Intercity Great Western. 
Since its launch the Scheme 
has issued well over 10,000 
licences and currently there 
are about 6,000 licence 
holders.

Sir Anthony was educated 
at Reigate Grammar School 
and Emmanuel College 

Cambridge; he took silk in 1976, went on to the bench in 1989 
and became the presiding High Court Judge for the south-east 
circuit. He conducted the Clapham inquiry with great skill and 
sensitivity, and the results of his work at that time live on in the 
improvements to safety management that have been made on 
the railway since then.

In the words of his son James, when reporting his father’s death 
in the Daily Telegraph –

“Old lawyers never die, they just lose their appeal.”

A full report on the launch of the Licensing Scheme, including 
the remarks made by Sir Anthony Hidden at the launch, can be 
found in the IRSE Proceedings for 1993/94 on pages 133–137.

Ken Burrage

Alan Andrew Carey, FIRSE (1933–2016)
The Victorian railway 
signalling and 
telecommunications industry 
was deeply saddened by the 
passing of our friend and 
colleague, Alan Carey.

Alan will be remembered 
by his colleagues as an 
engineer who started his 
career as an apprentice 
telephone and telegraph 
mechanic, then studied 
engineering at night 
school and graduated as 
an engineer with extensive 
‘hands-on’ experience. 

Initially, he progressed 
within the Victorian Railways and its successors through the 
ranks of communications maintenance to supervisor. Following 
his graduation and significant reorganisation of the railway 
organisation, he was appointed Manager Signalling and 
Telecommunications for the Metropolitan railway and tramway 
systems, from which he retired in 1988.

Not content to ‘settle down’, he bought a farm in the Western 
district of Victoria, raised sheep, became a wool classer and then, 
in another career change, sold the farm and bought and ran a 
hardware store in a country town. Deciding that country life as 
a shop keeper was not his continuing life, he sold the store and 
moved back to the bright lights of Melbourne. In 1997 he joined 
Asia Pacific Rail, a small engineering consultancy as Principal 
Signalling Consultant.

Sir Anthony presenting Licence 
No 1 to Mark Brookes.

Alan Andrew Carey FIRSE  
(1933-2016).
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In this role he was a great contributor within the office 
on all railway-related matters and his broad signalling and 
telecommunications experience, coupled with his embracing 
nature, assured his respect across the rail industry. He took a keen 
interest in his staff and was a mentor to many young signalling 
engineers and others in related disciplines, as they progressed to 
higher positions in the industry.  

Through his 38 years in the Victorian Railway system he was 
ever ready to embrace developments in technology: from 
manual magneto phones to third-generation integrated switching 
and transmission networks, from Morse telegraphy through 

teleprinters, facsimile machines to high-speed data transfer and 
control. Many of the technical challenges he faced involved 
integrating the latest bit of technology with the existing ‘legacy’ 
communications system and keeping everything working without 
interruption. Even in his later years he was known by the front-
line staff as a ‘go-to, fix-it’ person.

The Australasian railway industry is poorer with his passing, and 
the signalling and telecommunications fraternity express their 
deepest sympathy to his family and friends at their loss.

Richard Bell

Eric John Harris FIRSE (1926–2016)
Eric Harris, whose name was known and respected among railway 
administrations throughout the world, died aged 89 on 1 January 
2016.

Eric’s colleagues would be the first to admit that few of his 
contemporaries in the business have achieved the kind of 
international professional stature that made his name and that of 
Westinghouse Brake & Signal itself virtually synonymous in the 
railway markets right around the globe. They would be equally 
ready to acknowledge that his success was built on a seemingly 
limitless capacity for sheer hard work and an unswerving 
dedication to the interests of the company in whatever territory it 
was operating.

His career, which ultimately led to such widespread recognition, 
began in a relatively modest manner back in 1945, when as a 
young man of 20 he joined the old Signal & Colliery division 
as a trainee draughtsman — for 35 shillings a week.  Working 
under the division’s chief mechanical engineer, ‘Ossie’ Nock, Eric 
witnessed a period of swiftly-changing signalling technology, 
which saw the introduction of developments like the ‘entrance-
exit’ push-button control system, miniature relays and the first 
automatic train control system for London Transport.

After 18 years in the engineering departments, during which 
time Eric rose to the position of assistant chief mechanical 
engineer, he was appointed product manager of the division 
responsible for all design and production of electrical and 
electronic signal equipment. 

In 1967, Eric became chief engineer of the then renamed Signal 
and Mining division  and moved to the former York Way offices in 
London, which in those days dealt with all contract engineering 
and installation work. One of the biggest projects handled at 
that time was the resignalling of the West Coast main line, which 
involved a weekend commissioning programme every fortnight 
for 18 months.  Eric attended all but four!

When the division’s management and engineering activities 
were consolidated at Chippenham in 1973, he became deputy 
division manager to Harry Duckitt, responsible for commercial, 
marketing, engineering and contract operations.  A year later, 
he was appointed a director of Westinghouse Brake & Signal 
Company Ltd, responsible for all aspects of the Company’s 
railway business which included traction and revenue control 
systems as well as brakes and signals.

After 1974, Eric was intimately involved with the Company’s 
overseas interests.  He participated in the development of 
the jointly-owned South African company, Westinghouse 
Bellambie, and was deeply involved in the establishment of 
the Spanish signalling company, Dimetronic. After the merger 
of Westinghouse with Hawker Siddeley he also served on 
the boards of numerous Group companies including Hawker 
Siddeley Rail, Hawker Siddeley Rail Projects and Westinghouse 

Cubic in Britain; Safetran Systems Inc. and Westcode Inc. in the 
United States and Westinghouse companies in Australia and New 
Zealand. With all of these companies’ activities, contracts and 
tenders worldwide, an enormous amount of international travel 
was involved, averaging some 100,000 miles a year — or more 
than four times around the world!

Eric’s knowledge and experience was widely acknowledged by 
the leading professional bodies in the railway industry, including 
the Railway Industry Association of Great Britain which elected 
him as its chairman for two years in 1983 and 1984.  He was a 
Fellow of the Institution of Railway Signal Engineers and served 
as a member of Council from 1970 to 1978. He was also a 
Member of the Association of American Railroads.

Eric retired in 1986 after 41 years in the railway industry.  His 
retirement enabled him to play more golf with his wife Joyce, 
who was herself a very keen golfer.  Eric could be a frustrating 
opponent on the course with his excellent putting and the ability 
(like Seve) to extricate himself from an almost impossible lie 
(location) to go on to win the hole.  

Eric was a large man both in physical stature and character.  
He had the ability to talk to people at all levels enhancing the 
enthusiasm, respect and loyalty of all those who worked with him.  
He maintained contact right up to his death with many of his 
friends and colleagues throughout the world.

He will be sadly missed.

Ken Burrage

We would like to thank George and Daphne Nelson for 
providing much of the information contained within this obituary.

Eric John Harris FIRSE  
(1926–2016).
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MEMBERSHIP MATTERS

Current Membership: 5446

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

ASSOCIATE MEMBER
Bentley JP Siemens UK
Dumbyua A Amey UK
Elnady M S Thales UAE
Epps S Atkins UK
Hamilton J M C Atkins UK
Hersey D Rail Safety Solutions UK
Hungan G S Keolis Amey Docklands UK
Mansell D Mott McDonald UK
Nakkina D K Atkins India
Neumann N ToMotus Germany
Quaglietta E Network Rail UK
Robb D SNC Lavalin UK
Rozday D Network Rail UK
Saeed W B Etihad Rail UAE
Surgenor S J Network Rail UK

AFFILIATE

TRANSFERS
MEMBER TO FELLOW

AFFILIATE TO MEMBER

MEMBER
Boonhom S MGB International Thailand
Hamilton R Rio Tinto Iron Ore Australia
Hill D Siemens UK
Kwan W H China Railway Cons Corp China
Larraufie G Consultant France
Rooss S SNCF France
Tani H Hitachi Japan

Asare C Siemens UK
Bateman P Metro Trains Melbourne Australia
Bennett O T Thales UK
Bhangar D Siemens UK
Bishop C A Siemens UK
Calderwood J Siemens UK
Chau S L MTR Hong Kong
Chouhan R Signalling Solutions UK
Dawson T Siemens UK
Durrant J Siemens UK
Erattaimuthu S TVM Signalling & Trans India
Gandharva A Siemens UK
Hammond C Siemens UK
Harish S Alstom India
Hesford R Siemens UK
Hodgkinson D P Siemens UK
Hsia M H MTR Hong Kong
Hutchinson R Siemens UK
Ibrahim A Saudi Arabia Railway Saudi Arabia
Jackson D Collis Engineering UK
Jawla A Siemens UK
Jones L Siemens UK
Kaliyakannan P K Hitachi India
Kerrigan C Siemens UK
Le Tortorec E SNC-Lavalin UK
Madinga C Siemens UK
Maremanda R T Alstom India
Marimuthu S TVM Signalling & Trans India

Bevan A D Etihad Rail UAE
Leonardo J P CP Rail Canada
Manho J W MTR Hong Kong
Metcalfe A H Siemens UK

AFFILIATE TO ASSOCIATE MEMBER
Dheivanathan K Siemens UK
Mathialagan I Softech Global UK
Senniangiri S Softech Global UK
Sherlock S Network Rail UK

DEATHS
It is with great regret that we have to report the death of the 
following members: Fieldhouse, AJ.

RESIGNATIONS
De Jong M I, Hanney SJ , Henderson C, Kingstone R L and  
Peters H A M M.

ENGINEERING COUNCIL REGISTRATIONS
Congratulations to member Kardasopolous A who has achieved 
final stage EngTech registration.

Atkinson R C Network Rail UK
Krishnan L N Arup UK
Nagarajan S Atkins India
Ota M West Japan Railway Co Japan
Pearson M Balfour Beatty UK

RE-INSTATEMENTS
Vadyala SR.

ACCREDITED TECHNICIAN
Demuth S P Amey UK
Foster A H G Network Rail UK
Wigley P Network Rail UK

ACCREDITED TECHNICIAN TO MEMBER
Quinton S I Atkins UK

ASSOCIATE MEMBER TO MEMBER
Davey E London Underground UK
Jeyakumaran M Global Rail Malaysia
Tandon H Atkins India

Modur V TfL UK
Ng A K H MTR Hong Kong
Patton A Siemens UK
Perumal S Alstom India
Pothukuchi S S N Alstom India
Poti B TVM Signalling & Trans India
Powell S Colas Rail UK
Prakesh P Alstom India
Raine M WSP Parsons Brinckerhoff UK
Rajendran R Alstom India
Ramakrishna C TVM Signalling & Trans India
Roberts T Signal House Group UK
Schembri D Siemens UK
Sillitoe H Network Rail UK
Thangamariappan V TVM Signalling & Trans India
Ujile A Siemens UK
Vlassi T Signalling Solutions UK
Waby A Signalling Solutions UK
Williams C A Siemens UK
Wilson P Siemens UK UK
Yakkala L A R Alstom India
Yew J H Siemens UK


