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100 Years of Railway Signalling and 
Communications  

 
This textbook records the 
contribution of the IRSE to the 
development of the safe and 
efficient systems that are used to 
control railways throughout the 
world today.   

 
It is written in a narrative style, 

to be read as a whole or in parts, 
and all members and others 
interested in the profession will 
find something of interest in it.   

 
Available to members at a special price of £33,  

on-line at www.irse.org or through the London office.   

Add it to your Christmas wish-list !! 
Is this the most southerly Railway in Europe?  Total length about 0.3 km, journey 
time 12 minutes.  Not for the faint-hearted!  Any guesses?   

Answer on Page 25       Photo: Stuart Angill      
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Well, having returned back from the Convention, there has been time to 
reflect on the events and views whilst in Sweden and Denmark.  From this 

edition going forward, you will have the opportunity to read about these 
experiences from a variety of members who attended.  It certainly was a 
worthwhile trip from both a professional and cultural point of view and I 

would urge you to consider attending the next Convention in Lyons, France.   
     As always, the editorial team are pleased to receive views and ideas 

from the membership in order to continue to be a modern professional 
Institution magazine.  We must also remember that we are a global 
Institution and therefore must ensure that we represent the Institution, the 

Membership and the signalling and telecommunications industry globally!  
We can only achieve this with regular contributions of technical papers, 
articles, pictures and feedback from the membership and the industry.  A 

big thank you to all those who choose to provide these on a regular basis.  
We can always accommodate more! 

     The editorial team of the IRSE NEWS along with myself would like to 

wish you all a Merry Christmas and a prosperous New Year.  Enjoy! 
The Editor 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 195  |  DECEMBER 2013  2 

The Clapham accident of 1988 sent shock waves through the S&T 
department of British Rail.  A loose un-terminated wire came into 
contact with a relay terminal that caused a track circuit not to 
show the presence of a train.  The resultant crash claimed the 
lives of 35 people with many more injured.  How could a depart-
ment so focussed on safety have allowed this to happen?  The 
immediate reaction was to probe for any other loose wires across 
the country and cut them off.  Steps were taken to check 
documentation setting out how signalling new works projects 
were undertaken with particular emphasis on testing.  It was soon 
found that many regional practices existed, and a new set of 
standardised instructions was assembled. 

The seriousness of the accident met with demands for a 
public enquiry which duly started in January 1989 and continued 
until June.  It was led by a leading barrister assisted by experts in 
both signalling and accident prevention.  The conclusions were 
wide ranging, concentrating not only on signal engineering 
methodology, but railway safety in general and the readiness of 
the emergency services to deal with any serious rail accident in 
the future.  The report, published in September 1989, was 
accepted by government and the rail industry and was to have far 
reaching consequences. 

The need for assured competence in the S&T profession led 
to the introduction of the IRSE Licensing scheme, with the first 
licences being issued in 1994.  Priority was given to licence 
categories associated with testing and maintenance, with other 
activities including installation, project engineering and 
engineering management coming later.  The scheme meant an 
on cost for the industry, so how was this received and how 
effective has it been?  Granularity (i.e. the number of licence 
categories and the disciplines in which they are applied) has 
always been subject to debate but the main structure of the 
scheme has remained unchanged since its introduction.  
Licensing remains the corner stone for proving the competence 
of persons engaged in rail signalling to this day, using a generic 
approach with engineers and technicians being awarded a 
licence unrelated to their employer.  Workplace and competence 
assurance testing are the methods used to determine a person’s 
personal ability and the scheme applies both to infrastructure 
providers and the supply industry. 

The technology used in signal engineering has moved on 
since 1988, the main advances being the introduction of 
computer based interlockings, the gradual increase in train-borne 
signalling equipment, the need to use telecom networks for both 
capacity and resilience in the distribution of signalling data, and 
the increased use of radio for safety critical instructions.  How 
therefore have the recommendations of Clapham been adapted 

to these new criteria?  Some aspects are still in debate.  The 
impending introduction of ERTMS on a significant scale in the 
UK will bring its own challenges as to how competence in the 
rail control and communications discipline is managed.  ERTMS 
interoperability has come about forcing the supply industry to 
co-operate to degrees not thought of 25 years ago.  Should this 
co-operation be extended to other product areas so that piece 
parts from different manufacturers could be used as inter-
changeable items? 

Commercial pressures to maintain a train service whilst work 
is being carried out were beginning to be felt at the time of 
Clapham, but since then the dominance of safety management 
has led to long blockades that effectively close the railway for 
extended periods so that work can continue uninterrupted.  
With calls for a seven day railway to be made available, is this 
method of working acceptable, and what would be the impact 
on the safety of all rail engineering activities?  The whole 
business of safety has become an industry in its own right over 
the past two decades;  but has it gone to extremes in what is 
now demanded, and is the associated cost justified?  Is it time 
for the safety business to prove value for money? 

Clapham was never going to be the last rail accident, and 
other high-profile crashes have occurred subsequently.  The lack 
of a credible train protection system on the main line railways of 
Britain had been a source of criticism for years, and two 
accidents in particular have forced the industry to act.  The 
resultant TPWS was criticised by some at the time, since its 
design philosophy came from suppliers not associated with the 
traditional fail safe signalling approach.  TPWS has however 
virtually solved the SPAD problem, so is this a trigger for a new 
approach to signal engineering and the management of risk? 

A fundamental fact of the Clapham accident was that a train 
disappeared from the system and the system failed to notice 
this.  Could the same happen with modern day signalling 
systems?  If the answer is ‘Yes’, then perhaps some thought 
should be given as to how the intelligence of a signalling system 
is configured.  Recent statistics show that signalling in the UK is 
very safe and is almost non-existent in the analysis of rail 
accident causes.  This is good news for all those who have 
worked hard to improve the competence of the profession in 
recent years.  However the cost of signalling remains significant, 
and many believe that it can be made cheaper and more 
efficient.  Only the industry itself can react to this, but the 
solution will surely come from the use of standardised systems 
from a worldwide supply base and the resultant deployment of 
such equipment being done to a common set of signalling and 
operating rules. 

December Paper Synopsis 

Clapham 25 Years on – A Personal Analysis 
By Clive Kessel  

DECEMBER TECHNICAL PAPER 
The presenter of the December Paper has requested that the full text should not be published before the formal reading in London 
on 5 December 2013.  A summary is shown below.  The full text will be published in a future issue of the NEWS. 
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INTRODUCTION 
Although Ethernet has been used for a number of years in Local 
Area Networks for Information Technology (IT), it is now being 
used within railway telecoms applications such as customer 
information systems and more recently within signalling control 
systems.  One recent example is the newly commissioned 
modular signalling scheme between Crewe and Shrewsbury, 
where Ethernet is used to connect together the interlocking, 
trackside equipment, level crossing controllers and the control 
system.  It is also now the dominate technology within the Layer 2 
of the OSI (Open Systems Interconnection) model for next 
generation of telecoms IP networks (See Figure 1).  This paper 
describes the origins of Ethernet and how it has been developed 
to be the dominate data communications technology standard . 

Origin of Ethernet 

The origins of Ethernet began in the 1970s.  In the 1970s long 
distance communication was common enough, relative to the 
number of computers deployed.  Terminals could also be 
connected up to mainframe and minicomputers over relatively 
short distances with simple serial lines or with more complex 
multi-drop systems.  Indeed railways were one of the first 
organisations to use 12 channel group band modems to provide 
9.6 kbits/s links between computer centres.  However what was 
really new in the 1970s was the Local Area Network (LAN). 

The purpose of a LAN is to connect many more than just two 
systems.  Connecting several thousands of computers to a LAN 
can in theory be done using a star, a ring, or a bus topology.  A 
star is every computer is connected to some central point.  A bus 
consists of a single, long cable that computers connect to along 
its run.  With a ring, a cable runs from the first computer to the 
second, from there to the third and so on until all participating 
systems are connected, and then the last is connected to the first, 
completing the ring. 

Token Bus was a network implementing the token ring 
protocol over a "virtual ring" on a coaxial cable.  A token was 
passed around the network nodes and only the node possessing 
the token would be able to transmit.  If a node did not have any-
thing to send, the token was passed on to the next node on the 
virtual ring.  Token Bus was standardised by IEEE standard 802.4, 
and was mainly used for industrial applications.  Token Bus was 
introduced by General Motors for their Manufacturing Automation 
Protocol (MAP) standardisation scheme.  Due to difficulties handling 
device failures and adding new stations to a network, Token Bus 
gained a reputation for being unreliable and difficult to upgrade.  

Token Ring was a technology that used a special three-byte 
frame called a token that travelled around the ring.  Token-
possession granted the possessor permission to transmit on the 
ring.  Token Ring was introduced by IBM and was eventually 
standardised as IEEE 802.5.  Empty information frames were 

continuously circulated on the ring, when a device had a 
message to send, it seized the token.  The device would then be 
able to send the frame. 

The frame is then examined by each successive workstation.  
The workstation that identifies itself to be the destination for the 
message copies it from the frame and changes the token back 
to 0.  When token ring LANs were first introduced at 4 Mbit/s, 
there were claims that they were superior to Ethernet, however 
with the development of switched and faster variants of Ethernet, 
Token Ring architectures lagged behind Ethernet, and the higher 
sales of Ethernet allowed economies of scale which drove down 
prices further.  Token Ring networks have since declined in 
usage and the standards activity has since come to a standstill as 
100 Mbit/s switched Ethernet has dominated the LAN/Layer 2 
networking technology.  

Of the various competing LAN standards therefore it was 
Ethernet that won the battle for standardisation, by being cheaper, 
ultimately faster, and most importantly by being an open 
standard.  It developed over the decades and assimilated higher 
bit-rate protocols until it has become ubiquitous, not just for 
LANs, but nowadays within Layer 2 telecoms networks which can 
be used for both railway telecoms and signalling applications. 

Ethernet was invented by Bob Metcalfe and colleagues at 
Xerox's Palo Alto Research Centre (PARC) in the mid-1970s.  
Metcalfe and his team were asked to build a networking system 
for PARC's computers.  Xerox's motivation for the computer 
network was that they were also building the world's first laser 
printer and wanted all of the PARC's computers to be able to 
print with this printer.  The experimental Ethernet ran at 3 Mbits/s, 
which was below that of the computer's path to main memory so 
that the packets would not have to be buffered in the Ethernet 
interfaces.  The name does not come from the anaesthetic 
Ether, but from the luminiferous ether that was at one point 
thought to be the medium through which electromagnetic 
waves propagate.  It is widely believed that the day Ethernet 
was born was May 22, 1973, the day Bob circulated a memo 
titled "Alto Ethernet" which contained a rough schematic of 
how it would work [see Figures 2 and 3].  Note that it included 
wireless Ethernet, which most of us use in our homes today.  In 
actual fact Ethernet was invented very gradually over a period of 
several years and in 1976, Robert Metcalfe and David Boggs 
(Metcalfe's assistant) published a paper titled, "Ethernet: 
Distributed Packet-Switching For Local Computer Networks." 

Ethernet used its cabling as radio "ether" by simply 
broadcasting packets over a thick coaxial cable (although they 
did not refer to it a coax, but simply “the ether”).  Computers 
were connected to the Ethernet cable through "taps," where a 
hole was punched through the coax cladding and the outer 
conductor so a connection was made to the inner conductor.  

Ethernet for Railway Telecommunications and Signalling 
By Paul Darlington 
Before retiring in 2012, Paul had a 37 year career in the rail industry which included being Head of  
Telecoms Engineering and a Route Asset Manager for Signalling, both for Network Rail.   
Paul is a Fellow of the IRSE and a member of the exam committee. 

ETHERNET 
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ETHERNET 

The two ends of the coax cable were fitted with terminating 
resistors that regulated the electrical properties of the cable, so 
that signals propagated throughout the length of the cable but 
didn’t reflect back.  All the computers see all the packets pass 
by, but the Ethernet interface ignores packets that are not 
addressed to the local computer or the broadcast address, so 
the software only had to process packets targeted at the 
receiving computer. 

Ethernet can be compared to an audio telephone conference 
without a chairperson.  If two people on the conference start 
talking at the same time they will normally pause, before one of 
them starts talking (transmitting), while the other listens 
(receives).  Once the first speaker stops talking the second 
speaker starts to talk. 

Ethernet's Media Access Control (MAC) procedures, known as 
"Carrier Sense Multiple Access with Collision Detect" (CSMA/CD), 
were based on ALOHAnet.  This was a radio network between 
several Hawaiian Islands set up in the early 1970s, where all the 

remote transmitters used the same frequency.  Stations trans-
mitted whenever they liked.  Obviously, two of them might 
transmit at the same time, interfering with each other so both 
transmissions were lost.  To overcome this the central location 
acknowledged a packet if it was received correctly.  If the 
sender didn't see an acknowledgment, it tried to send the same 
packet again a little later.  When a collision occurred because 
two stations transmitted at the same time, the retransmissions 
made sure that the data got across eventually.  It is ironic that 
Ethernet was based on a wireless technology, as 40 years later 
wireless Ethernet systems are widely used.  

Ethernet improved on ALOHAnet in several ways.  First of 
all, Ethernet stations checked to see if the ether is idle (carrier 
sense) and waited if they sensed a signal.  Second, once trans-
mitting over the shared medium (multiple access), Ethernet 
stations check for interference by comparing the signal on the 
wire to the signal they are trying to send.  If the two do not 
match, there must be a collision (collision detect).  In that case, 
the transmission is broken off.  Both sides now know their 
transmission failed, so they start retransmission attempts using 
an exponential back-off procedure.  

There was originally a lot of concern and doubt surrounding 
the performance impact of collisions.  But in practice they are 
detected very quickly and any colliding transmissions are broken 
off.  So collisions did not waste much time and CSMA/CD 
Ethernet performance under load was not an issue.  In their 
paper from 1976 Bob Metcalfe and David Boggs showed that 
for packets of 500 bytes and larger, more than 95% of the 
network's capacity was used for successful transmissions, even  
if 256 computers all continuously had data to transmit.  

In the late 1970s, Ethernet was owned by Xerox.  But Xerox 
strategy was to develop the technology and it created a 
consortium with Digital and Intel known as the DIX consortium.  
They created an open and multi-vendor 10 Mbits/s Ethernet 
specification and producing the DIX Ethernet 2.0 specification.   

The Institute of Electrical and Electronics Engineers (IEEE) 
were then involved in the standard and eventually it produced 
802.3, which is now considered the official Ethernet standard, 
although the IEEE avoided the word "Ethernet" so that it would 
not be accused of endorsing any particular vendor. 

The format for the Ethernet Frame is shown in Figure 4.  

Even right at the beginning, engineers realised that having a 
single cable snaking through a building was limiting.  Simply 
branching the thick coaxial cable wasn't possible as it would 
degrade the data signals.  The solution was having repeaters. 
These regenerated the signal and made it possible to connect 
two or more Ethernet cables or segments. 

Figure 1:  OSI and Internet layers 

Figure 2:  Ethernet Sketch Proposal 1 1973 

ETHERNET BECOMES “THE STANDARD” 

Figure 3:  Ethernet Sketch Proposal 2  1973 

Figure 4:  Ethernet Frame format 
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The first Ethernet, known as 
10Base5, using thick coaxial cable 
was introduced in the early in 1980s.  
The 9.5 mm thick coaxial cable was 
not the easiest type of cabling to 
work with and subsequently a 
thinner solution was introduced 
called Thin Coax in 1986, (10Base2).  
This was much easier to install and 
use.  The cables were half as thin as 
thick Ethernet and looked similar to 
a TV antenna cable.  Instead of 
cumbersome connectors, thin cables 
ended in BNC connectors and 
computers were attached through  
T-connectors.  The big disadvantage however of thin coax Ethernet 
segments is that if the cable gets interrupted somewhere the 
whole network segment goes down.  This happened when a new 
system was connected to the network, but it also happened often 
by accident, as coax loops had to run past every computer.  

In 1991, a new specification was developed to allow Ethernet 
to run over Unshielded Twisted Pair cabling (UTP) and known as 
10BaseT.  This is still universally used today.  UTP cables for 
Ethernet come as four pairs of thin, twisted cables.  The cables 
can be solid copper or made of thin strands (the former has 
better electrical properties; the latter is easier to work with.).  UTP 
cables are outfitted with the now-common RJ45 plastic snap-in 
connectors used for 10 Mbits/s (and now 100 Mbits/s).  
Figure 5 shows Thick Ethernet, Thin Ethernet and UTP. 

Ethernet over UTP uses only two of the twisted pairs: one for 
transmitting and one for receiving and together with the use of 
Ethernet Switches introduced a collision-free full duplex mode of 
operation that eliminated collisions.  Modern Ethernets are 
therefore entirely collision-free. 

Every UTP cable is also its own Ethernet segment.  So in order 
to build a LAN with more than two computers, it is necessary to 
use a multiport repeater, also known as a hub.  The hub or 
repeater simply repeats an incoming signal on all ports and also 
sends the jam signal to all ports if there is a collision.  The end 
result was a fast and flexible system, so fast it's still in use today.  
But more speed was needed. 

In the early 1980s, 10 Mbits/s Ethernet was very fast and even 
today 10 Mbits/s is not an entirely unusable speed, and it is still 
part of the 10/100/1000 Mbits/s Ethernet family. 

Bridges are connected to multiple LAN segments and learn 
which addresses are used on which segment.  They then retransmit 
packets from the source segment to the destination segment 
when necessary.  This means that, unlike in the case of a repeater, 
communication (and collisions!) local to each segment remain 
local.  So a bridge splits the network into separate collision 
domains, but all the packets still get to go everywhere, so the 
bridged network is still a single broadcast domain. 

A network can be split into multiple broadcast domains using 
routers.  Routers operate at the IP Layer 3 network layer in the 
network model, one step above Ethernet. This means that routers 
strip off the Ethernet header upon reception of a packet, and 
then add a new lower layer header, Ethernet or otherwise, when 
the packet is forwarded. 

In 1995 the IEEE created Fast Ethernet, a 100 Mbits/s version 
of Ethernet and known as 100BASE-TX.  This remained the 
fastest version of Ethernet for three years before being 
superseded by Gigabit Ethernet. 

BRIDGES AND SWITCHES 
Fast Ethernet used the same CSMA/CD as Ethernet, but the 
limitations on cable length and numbers of repeaters were much 
more stringent to allow collisions to be detected in a tenth of the 
time.  So 10/100 Mbits/s hubs started to appear, where 
10 Mbits/s systems were connected to other 10 Mbits/s systems, 
and 100 Mbits/s systems to 100Mbits/s systems.  For communi-
cation between both types of computers a bridge between the 
10 Mbits/s and 100 Mbits/s hubs is used. 

The next step was simply to bridge between all ports.  These 
multiport bridges were called switching hubs or Ethernet 
switches.  With a switch, if the computer on port 1 is sending to 
the computer on port 3, and the computer on port 2 to the one 
on port 4, there are no collisions;  the packets are only sent to 
the port that leads to the packet's destination address.  Switches 
learn which address is reachable over which port simply by 
observing the source addresses in packets flowing through the 
switch.  If a packet is addressed to an unknown address, it is 
"flooded" to all ports, the same as broadcast packets.   

In 1998 the next iteration of Ethernet was introduced called 
Gigabit Ethernet. 1000BASE-T.  The speed was increased by a 
factor of ten, and used technology of British descent called Fibre 
Channel, which had been mostly used for storage networks.  
Gigabit Ethernet was extensively used over different kinds and 
lengths of fibre, where it aligns more closely to its Fibre Channel 
pedigree. 

For 1000BASE-T, the IEEE needed new technology.  The UTP 
cabling requirements were upped again to category 5e, and 
1000BASE-T used all four twisted pairs, and in both directions at 
the same time. 

The new technology assumed the presence of switches 
instead.  With a switch, or with a direct cable between two 
computers, CSMA/CD is therefore unnecessary;  the two sides 
can simply both transmit at the same time.  This is called full 
duplex operation, as opposed to half duplex for traditional 
CSMA/CD operation.  The UTP Ethernet variants support an 
additional auto-configuration protocol that allows two Ethernet 
systems to negotiate which speed to use, in full or half duplex 
mode.  See Figure 5 for a schematic of a typical Ethernet LAN 
with a Switch. 

10 GIGABIT ETHERNET 
A common way to create a LAN in a building or office these days 
is to have a series of relatively small switches, perhaps one per 
wiring closet where all the UTP cables come together.  The small 
switches are then connected to a bigger and/or faster switch 
that functions as the backbone of the LAN.  With users on 
multiple floors and servers concentrated in a server room, there 
is often a lot of bandwidth required between the switches, even 
if individual computers do not come close to saturating a Gigabit 
Ethernet connection.  So even though computers with a 10 Gigabit 
Ethernet connection were not common, 10GE was badly needed 
as a backbone technology and the standard was published in 2002. 

Figure 5:   
Thicknet, Thinnet and UTP Cable 
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ETHERNET 

In the telecom world, a technology called SDH (Synchro-
nous Digital Hierarchy) was/is used to transmit large 
numbers of phone calls and also data in digital form over 
fibre.  So one form of 10GE adopted a low level SDH 
framing, called the WAN (Wide Area Network) PHY (as in: 
physical layer).  There is also LAN PHY, which runs at 
10.3125 Gbits/s.  10 Gigabit Ethernet no longer supports 
half duplex CSMA/CD operation;  it is only full duplex 
operation at this speed. 

Both the 10GE WAN PHY and most LAN PHY variants 
use fibre.  Making Gigabit Ethernet run over UTP as well as it 
does was not easy and even truer for 10 Gigabit Ethernet.  It 
works very well over fibre, making it popular with Internet 
Service Providers.  But it took until 2006 for the 10GBASE-T 
standard to be published.  10GBASE-T needed even better 
cables than 1000BASE-T–category 6a to reach 100 meters.  
Cat 6a uses thicker insulation than Cat 5e. 

10GBASE-T also improved the echo and near-end 
crosstalk cancellation and other signal processing that was 
introduced with Gigabit Ethernet over UTP and added 
Forward Error Correction (FEC) to repair transmission errors. 

After 10 Gigabit Ethernet, 100 Gbits/s is the obvious next 
step.  However, transmitting at 100 Gbits/s over fibre has 
numerous challenges, as the laser pulses that carry information 
through fibre become so short that they have a hard time 
maintaining their shape as they travel.  The IEEE therefore 
kept open the option to make a smaller step towards 
40 Gbits/s instead of the customary tenfold boost in speeds. 

IEEE 802.3ba-2010 standard was published in 2010, and 
another variant, 802.3bg, was added in March 2011.  There 
is an active task force 802.3bj working on a four lane back-
plane and copper 100 Gbits/s standard, and also the 
802.3bm task force working on a standard for lower cost 
100 Gbits/s optical physical interfaces.  A request for agenda 
time to consider a proposed Next Generation Ethernet 
Passive Optical Networking (NGEPON) Industry Connection 
Activity has been received.  This will be considered at the 
IEEE 802 November 2013 Plenary meeting in Dallas, Texas, USA. 

ETHERNET'S FUTURE 
It can be seen that Ethernet has managed to survive 40 years in 
production, increasing its speed by no less than four orders of 
magnitude.  This means that a 100GE system would be able to send an 
entire packet in the time that the original 10 Mbits/s Ethernet sends a 
single bit.  In those 40 years, all aspects of Ethernet have been 
changed:  its MAC procedure, the bit en-coding, the wiring; only the 
packet format has remained the same. 

LANs are now everywhere in offices and industry, and now within 
railway signalling systems.  Ethernet in its various formats has been 
spectacularly successful, pushing out all competing LAN technologies.  
The only reason Ethernet growth has slowed over the past decade is 
because wireless LANs (in the form of Wi-Fi) are so convenient, and Wi-Fi 
is very compatible with wired Ethernet.  However wired and wireless are 
largely complementary, so even though more and more computers go 
through life with an unoccupied Ethernet port (or even lack one 
altogether) Ethernet is always there to deliver the speed, reliability and 
security that shared wireless can struggle to provide. 

TERABIT ETHERNET 
Will there ever be Terabit Ethernet, running at 1000 Gbits/s?  On the 
one hand, this seems unlikely, as transporting 100 Gbits/s over fibre is 
already a big challenge.  On the other hand, in 1975 few people would 
have guessed that today we carry around affordable lap tops with 
10 Gbits/s ports. 

CPU designers solved a similar problem by using multiple parallel 
cores.  Gigabit Ethernet already uses parallelism by using all four wire 
pairs in a UTP cable, and many 40 Gbits/s and 100 Gbits/s Ethernet 
variants over fibre also use parallel data streams, each using a slightly 
different wavelength laser light.  Under-sea cables already transport 
multi-terabit aggregate bandwidths over a single fibre using Dense 
Wavelength Division Multiplexing (DWDM), so this seems an obvious 
opportunity for Ethernet to once again take existing telecoms 
technology, streamline it, and aggressively push the price down. 

Another option may be Transparent Interconnection of Lots of 
Links (TRILL), which should allow for building flexible, high-speed 
Ethernet networks using "lots of links" rather than a single fast link.   
In any event, it seems likely that the future of high speed Ethernet 
involves some form of parallelism. 

BOB METCALFE’S VIEW 
Bob Metcalfe has predicted that the future of Ethernet will be: up, 
through, over, down and across. 

Up – Ethernet data speeds will continue to increase, as can be seen 
by the work on 40 and 100 Gbits/s. 

Through – Ethernet will continue to be used throughout telecoms 
carrier networks to replace SDH. 

Over – It is ironic that Ethernet was developed on a wireless techno-
logy, and it will continue to be used more and more over wireless ether.    

Down – Ethernet will be used more and more down the technology 
hierarchy chain, and from network PCs to within sub personal devices 
and micro controllers, and into the embedded internet of everything.  
This will be within all industries and which must include railways.  

Across – the telechasm of LAN / WAN.  Both LAN and WAN net-
work speeds are relatively high, but very often constrained by the 
telecoms network connection.  Ethernet will be a key part of Next 
Generation Telecoms Networks to bridge the gap.  

Figure 6:  LAN Switch schematic 

REACHING FOR 100 GIGABIT  
ETHERNET 
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This year’s International Technical Convention was based in the 
historic city of Malmö in Sweden, with technical and guest visits 
split equally between Sweden and Denmark.  This was to be the 
third convention in Sweden, with previous occasions being 
Stockholm in 1962 and Gothenburg in 1978. 

Background and History 
Malmö is Sweden's third largest city by population after Stockholm 
and Gothenburg.  It is the capital of Skåne County in the 
southernmost province of Scania.  It was one of the earliest and 
most industrialised towns of Scandinavia, but it struggled with 
the adaptation to post-industrialism.  Since the construction of 
the Øresund Bridge, Malmö has undergone a major transform-
ation with architectural developments, attracting new biotech 
and IT companies, and particularly attracting many students 
through Malmö University, founded in 1998.  The city contains 
many historic buildings and parks, and is also a commercial centre 
for the western part of Scania.   

Copenhagen is the capital of Denmark and its most populous 
city, with an urban population of 1,230,728 and a metropolitan 
population of 1 956 278 (as of 1 July 2013).  Copenhagen is 
situated on the eastern coast of Zealand and stretches across 
parts of Amager.  A number of bridges and tunnels connect the 
parts of the city together, and the cityscape is characterised by 
promenades and waterfronts.   Originally a Viking fishing village 
founded in the 10th century, Copenhagen became the capital of 
Denmark in the beginning of the 15th century.  During the 17th 
century, under the reign of Christian IV, it became a significant 
regional centre.  Since the turn of the millennium, Copenhagen 
has seen strong urban and cultural development, partly due to 
large investments in cultural facilities and infrastructure. 

Since the completion of the transnational Øresund Bridge, 
the metropolitan area of Copenhagen has become increasingly 
integrated with the Swedish province Scania and its largest city, 
Malmö.  The entire area, known as Øresund region has 3.8 million 
inhabitants in an area of 20 000 km2.  (1.3 million of these live on 
the Swedish side of Øresund in an area of approx 11 000 km2) 

Transportation 
Malmö Central Station on the southern main line opened in 1876.  
It serves approximately 17 million passengers per year, making it 
the third busiest in Sweden behind Stockholm Central Station 
and Gothenburg Central Station.  With the opening of City 
Tunnel in 2010, the station began through services connecting 
south to Copenhagen via the Øresund Bridge.  Øresund trains 
cross Øresund Bridge every 20 minutes and every 10 minutes 

during rush hour with a special ticket fare system that exists, 
connecting Malmö to Copenhagen, and the Copenhagen 
Airport.  The trip takes around 20 minutes.  Also some of the  
X 2000 and Intercity trains to Stockholm, Gothenburg, and 
Kalmar cross the bridge, stopping at Copenhagen Airport. 

In March 2005, digging began on the City Tunnel, which 
opened for traffic on 4 December 2010.  The tunnel runs from 
under Malmö Central Station to Triangeln continuing to 
Hyllievång (Hyllie Meadow), where it emerges to connect with 
the Øresund Bridge, effectively changing Malmö Central from 
being a terminus, to being a transit station. 

Copenhagen Central Station provides Copenhagen with 
Intercity and Express trains across Denmark, as well as services to 
several international destinations.  Re-tog regional trains (stops at 
major stations within the Greater Copenhagen area) connect the 
main parts of Zealand to the capital.  Intercity trains run half-
hourly from Copenhagen during daytime and serve as a link 
between the major cities and towns in Denmark, including 
Odense, Aarhus, Aalborg, Esbjerg, Thisted and Sønderborg.  
Direct international trains connect to Stockholm, Hamburg and 
Berlin several times a day, and a EuroNight train serves  
destinations as far as 
Prague, Amsterdam 
and Basel.   

Copenhagen Metro 
is a rapid transit system 
serving Copenhagen, 
Frederiksberg and 

IRSE INTERNATIONAL CONVENTION 2013 

IRSE International Convention 2013 
Sweden and Denmark:  Monday 16 September 
By Ian James Allison 

1 Øresund bridge 

2 Amagertorv, Strøget 
area of Copenhagen 

3 Malmö old city hall 

1 

2 
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Photos:  Ian James Allison, John Batts, 
Ian Bridges and Andy Knight  
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IRSE INTERNATIONAL CONVENTION 2013 
start, finish, or to be held there.   The other hotel used for the 
Convention was The Comfort Hotel opposite Malmö Central Station and 
confirmed as Malmö’s largest hotel. 

With members and guests travelling into Malmö via rail or air connect-
ions, the first day and event of the Convention was the registration and 
informal welcome reception at the Radisson Blu Hotel in the early 
evening.  As usual, members, guests and friends were once again 
reunited at the beginning of a busy but enjoyable week with light 
refreshments and a finger buffet to start off the proceedings, before 
receiving detailed instructions for the next day from the Convention 
Organiser Ian Harman and a few words from President Dave Weedon.   
Many then proceeded to dinner and further refreshments at other 
Malmö establishments before retiring for the evening for an early start 
on the Tuesday morning. 

Hosts & Sponsors 
This Convention was made possible with the generous invitation and co-
operation of the hosts as follows: 
 Trafikverkert (Swedish Railway Infrastructure Manager); 
 Banedanmark (Danish Railway Infrastructure Manager); 
 Metroselskabet (Copenhagen Metro Operator). 

The Institution is also extremely grateful to the following Convention 
sponsors: 
 Bombardier; Interfleet; Mott MacDonald;  
 Rambøll; Siemens; Thales. 

IRSE International Convention 2013 
Sweden and Denmark:  Tuesday 17 September 
By Ian R Bridges  

Opening 
Following the Monday evening reception, where friends 
from around the world became re-acquainted one 
year on, Tuesday morning saw the start of the 
technical program.  Proceedings commenced at the 
Sankt Gertrud Conference Centre where IRSE 
President David Weedon, accompanied by his wife 
Ruth, introduced the program for the week, prior to 
the customary breaking up into ever smaller groups.  
This often proves to be a challenge and has been 
likened to herding cats! 

Trafikverket 
The first presentation was an overview of Trafikverket, 
the Swedish Transport Administration, who look after 
all state-owned railways and roads.  They carry out 
the construction of new infrastructure, as well as 
operation and maintenance of existing assets; as well 
as the long term planning for sea and air transport-
ation.  They also look after the driving licences, tests 
and taxi authorisation.  A truly integrated transport 
organisation! 

Part of the challenge faced by Trafikverket, is the 
number of individual operators on the rail network, 
having grown from one in 1991 to 25 today.   
De-regulation has been very successful in bringing in 
many different operators to the country, although SJ 
the government owned operator, formed in 2000, 
remains the largest. 

Malmö Traffic Control Centre 
Following the opening speeches and introductions, half of the members 
remained behind for a series of technical papers and half walked the short 
distance to the Trafikverket Malmö Centralised Traffic Control (CTC), where 
they viewed the control and equipment rooms.  Opened in 1997, the building 
was in a state of flux for the visit, being in the middle of a major re-fit, part of 
which is being driven by moving the road control facility into the same 
operations room as that for rail.  There are eight traffic control centres for rail in 
Sweden, above which sit four operational management centres and one national 
control centre. 

The control centre has a Bombardier Ebiscreen man-machine interface, 
which controls the lines in the south of the country.  This includes the 
Citytunneln leading to the border with the Denmark rail system on the artificial 
island of Peberholm (Pepper Islet) at the western end of the Øresund Bridge.  
The centre also controls the original line to the south and east of Malmö to 
Simrishamn and to the port of Trelleborg right in the south of the country.  It 
achieves this through nine Ebilock interlockings, situated locally and remotely, 
using an Internet Protocol (IP) transmission network.  The Malmö centre 
controls 2912 km of railway, of which 1973 km is electrified and on which there 
are 68 606 point switches controlled by the CTC and another 15 095 
controlled locally. 

An interesting style of train regulation operates in Sweden.  When a 
situation arises that requires a regulating decision, any train that is running on 
time will take precedence over one that is running late.  There are few 
exceptions to this rule.  The intention is that a delay affects the minimum 
number of trains, and the late running one takes the next path available, even 
if it makes it later still. 

All the members were re-united for a sumptuous lunch, before swapping 
locations. 

Tårnby in Denmark.  The 20.5 km (12.7-mile) system 
opened between 2002 and 2007, and has two lines, M1 
and M2.  The AnsaldoBreda Driverless Metro cars 
supplement the larger S-train rapid transit system, and are 
integrated with DSB local trains and Movia buses.  Through 
the city centre and west to Frederiksberg, M1 and M2 share 
a common line.  To the south-east, the system serves 
Amager, with the 13.7 km (8.5-mile) M1 running though 
the new neighbour-hood of Ørestad, and the 14.2 km (8.8-
mile) M2 serving the eastern neighbourhoods and 
Copenhagen Airport.  The Metro has 22 stations, of which 
nine are underground.  In 2011, the Metro carried 54.3 million 
passengers.  Under construction is the City Circle Line 
(Cityringen), an expansion of the Copenhagen Metro.  The 
lines M3 and M4 are scheduled to be completed in 2018 with 
talks of plans for three additional lines M5, M6 and M7. 

The S-train network is an urban rapid transit network 
mainly serving the urban Copenhagen area.  It connects the 
city centre and inner boroughs with the outer boroughs of 
Copenhagen.  As of January 2009 there are 170 km (106 miles) 
of dual track and 84 S-train stations, of which eight are in 
neighbouring towns outside greater Copenhagen. 

Convention Reception 
The Radisson Blu Hotel was the main Convention Hotel, 
with many of the Convention events planned to either 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 195  |  DECEMBER 2013  9 

The Citytunneln, Malmö 
The project was prompted by a study of the traffic congestion being 
experienced around Malmö city area, caused by the mix of long distance 
and commuter trains and the large amount of freight traffic.  The 
solution was to build a new tunnel under Malmö, situated on the 
Southern Mainline, to allow passenger trains from Denmark and Ystad 
and Simrishamn in the south of Sweden, to be separated from the freight 
traffic, which continued to use the original route to the east of the city.  
A new triangular junction built in the south of the city allows the trains 
from Sweden into the new tunnel, which was opened to traffic in 2011. 

Malmö Centralstation was opened in 1856, and is the third busiest 
station in Sweden.  It was a terminus until the new tunnel was built, 
when four new low-level through platforms were added outside the 
original train shed.  This also saved time, allowing trains to pass through 
the station instead of having to reverse.  At the same time, some 
terminal platforms were removed from the train shed, as less trains now 
terminate at the station and space was required for the extended bus 
station.  Although built on the edge of the city, Centralstation was 
convenient for the ferry services to Copenhagen, now sixteen trains per 
hour in each direction use the tunnel throughout most of the day. 

Two new stations at Hyllie, in the south of the city, and Triangeln in 
the centre near the main hospital, were built as part of the tunnel 
project.  Most trains from Helsingborg to the north that terminate in 
Malmö, now continue to Hyllie, serving the three areas of the city.   
A regular service passing through the city from Gothenburg and 
Ängelholm to Copenhagen via Kastrup airport and the Øresund Bridge 
was introduced when the tunnel was built.  Centralstation remains the 
busiest of the three Malmö stations. 

The Swedish Railway Signalling System 
Nationally there is around 13 642 km of railway, of which 11 152 km 
(81%) is electrified at 15 kV 16 2/3Hz.  3806 km of track is double or 
more, but 8154 km is single track  (These figures did vary in different 
presentations). 

There are currently some 858 interlockings in the country, of which 
259 are computer based and 547 relay based.  There are 52 older 
interlockings which are a mixture of manual systems.  The majority of the 
network is protected by the national ATP (ATC) system, introduced in 
the 1980s, but this is now changing as ERTMS is rolled out.  500 km of 
the network is currently under ETCS control using SRS 2.3.0d, the 
version which will remain in use for the foreseeable future. 

ERTMS Regional has the potential to be used on a number of lines in 
the country as a cost effective solution, whilst still allowing the rolling 
stock to run on other Level 1 and Level 2 fitted lines across the network, 
as the on-board system is exactly the same.  A number of the rural lines 
are controlled manually today, so cost savings and safety benefits can 
easily be gained.  The first installation of R-ERTMS in the country was in 
2008, with test trains running from spring 2010.  The line has been in 
commercial service since mid 2012.  A few minor issues remain to be 
resolved but will be fixed later this year.  The current plan is that the 
whole of the network will be fitted with ERTMS by 2035. 

Modernisation of 6751 level crossing is also high on the Swedish 
agenda.  Around 18% of the crossings are full barrier type, with 15% half 
barriers and 12% protected by lights and bells.  The remainder do not 
have any form of control.  Obstacle detectors are being introduced at 
crossings where line speed is greater than 160 km/h and there is risk of 
congestion or where dangerous goods regularly use the crossing.  The 
system is designed to detect obstacles measuring 1m x 0.5m x 0.5m 
between the ground and a height of 3m.  Obstacles 0.25m x 0.25m x 
0.25m must not be detected.  Because of the nature of the weather the 
system has to work at -400C with 2 m of snow on the ground.  This is all 
achieved using Schweizer Electronic Flex-Ray, a 24 GHz 10 mW radar, 
mounted 4 m above the road.  Simple, but seemingly effective! 

4   
Trafikverket Malmö 
Centralised Traffic 
Control Centre. 

 

5    
Inside the existing 
Malmö Centralised 
Traffic Control 
Centre  

 

6  ABB relay based interlocking at Malmö  

 

7  Bombardier EBILock interlocking at Malmö  

 

8  Future plans for the expansion of the Malmö Centralised Traffic  
Control Centre  
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The evening, upon returning to our respective hotels on 
conclusion of the days events, was free of organised activity.  
Many then once again proceeded to dinner and further 
refreshments at Malmö establishments before retiring for 
the evening for an early start on the Wednesday morning. 
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Following a nice breakfast at the hotel the members and guests 
departed the hotel to catch their respective trains to Angelholm 
(members) and Helsingor (guests).  The members were to visit the 
museum and training school at Angelholm as well as a visit to the 
Hallandsas tunnel project. 

The guests were visiting the town of Helsingor with a trip on 
the ferry to Helsingor and a walking tour, before the guests and 
the members were to meet in Angelholm. 

All members assembled at Malmö Central station at 8.45 am 
to catch the 09.08 train (specially provided by Bombardier) to 
make the journey to Angelholm, the site of the Swedish Railway 
Training Centre and Museum.  The guests departed on the 09.13 
for Helsingor which was to be the starting point for their day 
followed by a visit to Helsinborg, which would be by ferry before 
finally meeting up with members in Angleholm.   

This would allow some free time in Angelholm prior to an 
evening meal at the Kitterbyn restaurant in Angelholm, courtesy 
of Bombardier. 

After the train journey to Angelholm, the members were spilt 
into their respective groups with one group remaining at the 
museum and training school whilst the other was transported to 
the Hallandsas project. 

Swedish Railway Training Centre and 
Museum 
There was a short introduction by Thomas Frost (Manager 
Training Department) who explained the structure of the Railway 
Training Centre. 

The school has been in existence since 1955 when it had been 
part of the national rail structure but had then become a self 
funding unit following the splitting of Infrastructure and 
operations.  It now provides a wide range of infrastructure training 
within the Swedish infrastructure market, as well as providing 
training for other Scandinavian countries such as Norway, 
Denmark and Finland. 

The school also delivers driver training which allows individuals 
to complete a training programme, which if successful allows 
them to apply for jobs in the main train operating companies.   
The only training that is no longer carried out is in the operations 
discipline which is delivered within the individual companies. 

The school runs courses on the Angelholm site as well as at 
another 50 sites across the country and delivers some 600 courses 
per year with around 5000 participants with the courses ranging 
from one day to several weeks and has a staff of 60.  The school is 
also associated with Lund University which provides a three year 
course for students. 

The emphasis within the training is very practically biased, 
however staff, particularly in the signalling field need to pass 
examinations and are then mentored for a period of two years 
before being completely signed off as being competent. 

It is very apparent that the investment in training is valued 
and supported as the centre is seen as a focus point for 
development of people working within the Swedish and indeed 
other railway authorities within Scandinavia. 

The groups were then split into further groups to tour the 
Museum and training facilities respectively 

The museum (which is owned by the town of Angelholm) 
traces the origins of travel within Sweden and its development 
through imaginative displays and presentations which are a 
mixture of historic videos and displays. 

The interactive displays were excellent throughout and 
ranged from a model depicting the ‘Rocket’ (including a period 
figure holding a video camera!) and carried on to chart the 
development of rail from its early origins as wagon ways to the 
present day. 

IRSE International Convention 2013 
Sweden and Denmark:  Wednesday 18 September 
By Andy Knight 

9 Members arrive at Angelholm  

10 Swedish Railway Training Centre 
at Angelholm  

11 Examples of Swedish signals and 
signalling within the Swedish 
Railway Museum at Angelholm  

12 Swedish Railway Museum at 
Angelholm  

13 Members inspect the training 
facilities inside the Swedish 
Railway Training Centre at 
Angelholm  

14 Electrified turntable at the 
Swedish Railway Museum  

15 Members inspect point machine 
developments within the Swedish 
Railway Training Centre  

9 
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The most memorable were probably the charting of 
developments within rail, accompanied by a video and 
impressive model railway which aligned itself historically as 
the presentation took us from the steam age to the present 
day. 

However most of the IRSE groups would probably agree 
that the interactive ride on a train was probably the best 
experience as this took you on a ride from the early days 
through the decades, to the present day.  It included a 
simulated carriage that actually moved and shook accordingly 
depending on the time period.  This was seen as great fun as 
well as being educational, as were all of the displays which 
showed examples of signalling, motive power and typical 
buildings throughout history. 

Some of the group were last in the training centre some 
ten years ago when there was a technical weekend in Malmö 
and it was obvious that both the training centre and museum 
had continued to develop in the intervening years. 

The groups were then shown the technical training areas 
which were split into Civil and Signal Engineering areas. 

Within the Civil Engineering areas the groups were shown 
the facilities where trainees learn about the various track 
fittings and profiles and the construction and different types 
of insulated joints that are used in Sweden.  There were 
extensive practical facilities which allowed activities to be 
carried out within a safe environment with individual work 
spaces for each trainee.  Class numbers are deliberately kept 
low to ensure that trainees get individual instruction and 
experience on equipment. 

The signalling portion of the school provided a tour of a 
main interlocking installation which allowed trainees (once 
again classes were restricted to six people to allow the best 
value) to work on existing interlocking systems used within 
Swedish Railways and beyond. 

This included a fully working model railway display that 
was worked by the respective interlocking system (this ranged 
from Bombardier Ebilock 950 to relay based versions still in 
use today).  The systems were placed at the back of the 
model railway and allowed access by all trainees to the 
various systems which ran along the length of the building to 
provide an exceptional training facility.  The ability to work on 
all of these interlocking systems and receive underpinning 
knowledge and fault finding experience seemed very 
impressive and the size of the market which the school 
commands is a testimony to this. 

The range of equipment and the standard of installation 
was a credit to the training school and were obviously envied 
by some the members on the trip who would have gladly 
transported it back home!. 

The groups were given lunch at the School’s restaurant 
which provided an excellent choice of food and refreshments 
in a relaxed atmosphere.  This was part of the schools 
philosophy which was centred on providing a successful 
environment for learning.  This was further supported by an 
entire floor at the disposal of students with swimming pool, 
gym, internet, billiards and much more. 

After lunch the groups swapped over and carried on with 
the technical visits. 

13 
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Hallandsas Tunnel Project  
There has been a challenge from the early 1900s to improve 
the route of the railway through the Hallandsas which provides 
a challenge with regard to attainable speed and capacity.  In its 
original design it is only a single track railway with challenges 
for trains to attain reasonable speeds and capacity has always 
been a problem.  This has been one of the recognised bottle-
necks on Swedish rails West Coast Route system for some years. 

The project has not been without its problems and by the 
time trains are planed to run through the tunnel in 2015, the 
project will have spanned approximately 20 years.  It will 
however see a vast improvement in the capacity it will achieve, 
seeing the present four trains an hour increase to 24 with 
speeds increasing accordingly as well. 

It was in the 1980s that the Swedish government decided to 
expand the network and in 1991 the decision to construct a 
tunnel between Bastad and Forslov was made.  The tunnel was 
to be 8.7 km in total and provide double track running and 
cross tunnels from a safety perspective. 

The construction however suffered many serious setbacks 
between 1992-97 when it was discovered that the initial boring 
machine was not suitable and it was decided to return to more 
traditional methods of drilling and blasting, unfortunately this 
suffered problems as well, causing wells to run dry and environ-
mental permits being exceeded.  This was to be a pattern for 
the project culminating with a serious problem with the use of a 
sealant that caused toxic acrylamide to leak into the 
surrounding areas.  This caused the tunnel to be sealed and 
decontaminated, followed by environmental testing and 
investigations into how the project could continue and 
obviously there was opposition to the continuation of the 
project.  However following substantial testing and re-focusing 
the project was once again given the go ahead and in 2004 
Skanska-Vinci resumed tunnel construction work. 

In this stage of the development the tunnelling was 
completed using a boring machine which then placed a 
complete concrete sleeve around the tunnel to produce the 
seal.  This also required specialist techniques within the tunnel 
construction due to the difference in rock formation within 
sections of the Hallandsas. 

Within the Molleback zone of the tunnel freezing 
techniques were used to prepare the tunnel.  This involved a 
number of holes being drilled which are then filled by a number 
of freezing pipes which contain coolant which reaches a 
temperature of -39 degrees Celsius.  This is then followed by a 
pilot tunnel being blasted and this process is then repeated.  
After four to six months, the rock is completely frozen and has 
stabilised sufficiently for the tunnel boring machine to be able to 
excavate through the Molleback zone. 

The two parallel single-line tunnels which form the tunnel 
through the Hallandsas are connected by 19 cross tunnels.  These 
are used for evacuation purposes in the event of a stoppage or 
accident occurring.  The cross tunnels are constructed with a 
space in between of 500 metres and have fire doors at both 
entrances which convert them into a fire cell. 

You can find more information on the tunnel at 
www.trafikverket.se/hallandsas  

Signalling System 
The challenges faced by the communications system were the 
subject of a paper and this stressed the need to manage the 
needs of all of the systems which would be required to be 
reliable and available, especially for both the signalling system 
(ERTMS Level 2) as well as the ability to cover emergencies. 

The interlocking system that will be employed is the 
Bombardier 95 with redundant GSM-R provided throughout 
the tunnel with the use of extensive leaky feeders to ensure 
the necessary reliability.  The leaky feeders have been 
provided separately for TX and RX to mitigate the possibility of 
interference which has been a real challenge within the tunnel 
as all the communication systems need to be through it 

As always now that the tunnel has finally broken through 
the real challenge for the civil and signalling engineers begins 
and the papers delivered dealt with the subject excellently and 
by the time of writing these should be available on the IRSE 
website and are certainly worth looking at. 

The challenges on this project have been vast and the 
perseverance of the government, contractors and indeed the 
public should be applauded but there is no doubt it will 
ultimately benefit the overall strategy of the country. 

Following a short walk to a ‘viewing gallery’ where the 
groups could take the obligatory photos the groups were 
transported back to Angelholm where there was some free 
time prior to the evening meal at the Kitterbryn restaurant.   

The meal was enjoyed by all and we were even treated to a 
traditional song to accompany the drinking of local ‘schnapps’. 

The members and guests then returned to Malmö on the 
22:00 train for a deserved rest. 

 
 

To be continued in the next Issue of the NEWS 

16     The entrance to the Hallandas Tunnel Project in Sweden  
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While ETCS L1 and L2 projects are actually being realised all 
over Europe and the world, many infrastructure managers stick 
to the vision of ETCS L3 as the ultimate solution of an inter-
operable train control system. 

With ETCS L3 the trackside signalling infrastructure can 
further be reduced.  With trains determining and forwarding 
their position and integrity by themselves, conventional train 
detection systems like track circuits and axle counters would 
become obsolete.  Infrastructure managers could get rid of the 
trackside train detection systems which today are causing a 
significant maintenance effort and account for up to 50% of the 
disturbances and failures of the signalling system. 

In such a railway system infrastructure managers who are 
today relying on track circuits for broken rail detection would 
need to introduce alternative procedures and equipment to 
monitor the condition of the rails. 

The absence of trackside train detection systems shifts more 
responsibility for the safe operation of the railway from the 
infrastructure managers to the railway undertakings.  The latter 
have to make sure by means of vital technical on-board equip-
ment and safe operational procedures that their trains remain 
complete throughout the whole journey.  Any vehicle lost or left 
behind would result in a non-detectable obstacle on the track 
endangering the safe journey of other trains.  Like the trackside 
train detection systems, onboard train integrity monitoring 
systems need to comply with the highest safety integrity levels.   

On high speed trains and lines operated with short headways 
these systems require high performance in terms of detection of 
any loss of train integrity or system failure which has to be 
notified to the trackside control centre within seconds. 

At present only a few activities on the topic of train integrity 
are visible in the signal engineering profession.  Industry is 
focusing on the finalisation of the ETCS SRS 3.0.0 which will close 
out important open issues of the present deployed versions like 
harmonised braking curve calculation, handling of level crossings 
and others.  These functionalities are needed on the corridors of 
the Trans European Network (TEN) which are currently being 
equipped with ETCS L1 and L2 systems all over Europe. 

The vision of ETCS L3 is actually pursued within the UIC 
ERTMS Regional project and a pilot application on a Swedish 
regional line.  ERTMS Regional is however not addressing the 
aspect of on-board train integrity monitoring systems.  The pilot 
project relies on established trackside train detection equipment 
and operational procedures, i.e. staff checking the train integrity, 
which is considered to be sufficient for regional lines with low 
traffic only. 

In October 2000 the Train Integrity Monitoring System 
Working Group (TIMS WG) of the former EEIG ERTMS Users 
Group finalised their work on the TIMS Functional Requirement 
Specification (FRS). 

A look at the patent applications in this field shows a peak in 
the years 1999 to 2001 but only a few applications in recent 
years. 

The technical solutions for train integrity heavily depend on 
whether the trains have an overall electrical infrastructure or 
whether the air brake pipe is the only link between the vehicles 
besides the mechanical couplings. 

Modern passenger trains are equipped with bus systems 
used for traction and vehicle control functions;  traditional 
mainline trains are using the UIC cable which has cores that can 
be used to implement a train bus system.  On these trains a 
TIMS system can be implemented with reasonable engineering 
effort, the main challenge being the high safety requirements of 
this function compared to the non-vital train control functions.  
In some countries passenger and freight trains are equipped 
with automatic couplings or EP brake systems.  The electrical 
infrastructure of these systems could also be used as the 
backbone of a TIMS system. 

The ultimate challenge for monitoring train integrity is with 
freight trains that have no electrical infrastructure along the 
train.  This is the field which most of the patent applications on 
the matter are focusing on.  An analysis of these patents shows 
different solutions which fall into three classes. 

1) Systems Relying on an End of Train Device 
 Detection of the train head and tail position by means of 

satellite positioning systems.  The position of the train end 
device is transmitted by radio to the evaluation unit installed 
on the leading vehicle.  Due to the non-continuous coverage 
by satellite signals through shading caused by buildings, 
topography and tunnels, a satellite-based system needs to 
be complemented by a second, diverse system; 

 Radio devices at head and tail of the train, with evaluation of 
the signal transmission time on the leading car; 

 Detection of brake air pipe pressure reduction on the last 
vehicle and radio transmission of the status to the evaluation 
unit on the leading vehicle; 

 Train end device feeding acoustic waves into the brake air 
pipe which are evaluated on the leading vehicle. 

2) Systems Needing no Train End Device 
 Ultrasonic signals fed into the rail across the wheels of the 

leading vehicle, detection of spacing and number of wheels 
by evaluation of the reflections provided by the wheels of 
the subsequent cars; 

 Monitoring of several parameters of the air brake pipe on 
the leading vehicle like pressure or volumetric air flow; 

 System injecting acoustic signals into the brake air pipe on 
the leading car and evaluation of the reflections. 

Train Integrity, making ETCS L3 happen 
Written and edited by Rolf Seiffert  
on behalf of the International Technical Committee of the IRSE 

INTERNATIONAL TECHNICAL COMMITTEE  
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3) Systems Relying on Both Trainborne and 
Trackside Infrastructure 

 Transmitting start and end of train signals to trackside device 
and back to train; 

 Comparison of known number of axles on board with number 
of counted axles trackside. 

Products relying on end of train devices and GPS are 
commercially available today and are used as part of an on-
board signalling system on freight railways running mostly in 
dark territory, i.e. areas without trackside signalling 
infrastructure. 

Due to the latency of the pressure reduction in the air brake 
pipe when a train is separated, systems monitoring the 
pneumatic brake system may not offer the performance which 
would be needed on European main lines operated with 
comparatively short headways. 

Beside the technical limitations of such systems caused by 
physical constraints of both satellite coverage and air brake pipe 
behaviour, the need to mount an end of train device is an 
operational headache.  Procedures would have to be established 
and staff be provided to ensure that a suitable end of train 
device is available and mounted on the last car whenever a train 
is composed.  Such operational constraints are incompatible with 
the logistical requirements of high performance railways. 

From an operational perspective, systems not relying on an 
end of train device are far more interesting.  But these systems 
have to face even more difficult physical constraints.  It is almost 
impossible reliably  to detect brake pipe leakage somewhere 
along the train with low latency times on the leading vehicle.  
Tests performed by Deutsche Bahn AG have shown that acoustic 
waves fed into the air brake pipe are heavily reflected and 

During a quiet and uneventful commissioning in York IECC 
signalling centre in April of this year (2013), testers from 
DeltaRail commissioned the UK’s first fully compliant Enhanced 
ARS system onto the live railway.   

DeltaRail’s Enhanced ARS is a fully automatic, intelligent and 
predictive system designed to reduce signaller workload.  
Amongst its many features, several strategies can be selected; 
timetable order, first-come-first-served and, more importantly, a 
procedure for considering conflicting trains and selecting the 
options that give the least aggregated delay.  These features 
have been shown to significantly improve performance by 
reducing reactionary delay.  The deployment of Enhanced ARS 
has been a benchmark achievement through the combined 
efforts of DeltaRail and Network Rail;  it was built upon the 
proven DeltaRail ARS product which is currently operating on 
more than 50 IECC workstations on many of the busiest parts of 
the UK rail network.  Since the first IECC deployment in 1989, 
ARS has set over two billion routes and currently sets 

attenuated at higher frequencies.  Practical frequencies would be 
in the range between 10 and 20 Hz.  In this area there are 
however considerable disturbances caused by the noise of the 
train movement especially when the brakes are applied. 

Solutions needing trackside infrastructure are economically 
less interesting since they require investment and maintenance 
efforts similar to the tracks circuits and axle counters currently in use. 

The railway undertakings’ responsibility for train integrity also 
has a political and economical dimension.  The life-cycle cost of a 
part of the signalling system is shifted from the infrastructure 
manager to the railway undertaking.  While the trackside 
infrastructure of most railways is subsidised by the public 
authorities, more and more private railway undertakings appear 
in the area of passenger and freight transport.  The latter have to 
compete, without being subsidised, with road and air 
transportation.  Any additional cost is further reducing their 
competitiveness.  In the context of the free access regulations of 
the TEN, the introduction of an ETCS L3 system in one location 
could have a considerable economical impact on many railway 
undertakings operating their fleet on the corridors of the TEN.  
They would have to upgrade their rolling stock to ETCS L3. 

Making ETCS L3 happen is not only dependent on the 
availability of suitable solutions to the task of onboard train 
integrity monitoring.  Economical and political aspects have to 
be considered as well.  The provision of practical, reliable and 
vital train integrity monitoring systems seems to be very difficult 
on trains that have no electrical infrastructure.  As a 
consequence, for the time being, the introduction of ETCS L3 
might be limited to dedicated passenger lines or corridors 
operated with state of the art freight trains that are equipped 
with a train bus system allowing for train integrity monitoring. 

A small Step for IECC, a giant leap for Network Rail 
By Robert Cummings 
Project Manager Enhanced ARS, DeltaRail Group 

approximately 150 000 routes on the UK network per day.  ARS 
covers a wide range of suburban, long distance passenger, and 
freight traffic; controlling over 97% of all traffic movements, in 
fact all except for non-timetabled trains.  In some of the more 
complex station areas such as Liverpool St, ARS routes in excess 
of 2700 trains a day. 

Enhanced ARS works hand in hand with DeltaRail’s 
Timetable Processor (TTP).  TTP supplies an ARS specific 
timetable data twice daily from the Integrated Train Planning 
System (ITPS) and converts it from the standard Common 
Interface Format (CIF) file.  Both Enhanced ARS and TTP come 
as standard with DeltaRail’s new IECC Scalable product. 

TTP also checks and validates association and next/previous 
working data supplied in the CIF file.  This ensures the timetable 
contains all the information necessary for ARS to perform 
Automatic Code Insertion (ACI) of the correct train description 
for each train that commences its journey within the ARS area.  
If this information is found to be missing or incorrect,  

ETCS LEVEL 3 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 195  |  DECEMBER 2013  15 

TTP automatically corrects and inserts the relevant codes.  The 
industry has benefited from the greater efficiency and performance 
that DeltaRail’s TTP offers by allowing ITPS to input amendments 
as a Short Term Plan (STP) to be implemented overnight via the 
CIF file.  The latest version of our Timetable Processor (TTPv2) 
has just been rolled out across the UK and has been performing 
so well that it prompted a Network Rail sponsor to say that it “... 
elevated Network Rail’s control of ARS via a Timetable Processor 
to world class standard”. 

DeltaRail’s Enhanced ARS is the first and only ARS product on 
the market that is fully approved to the Network Rail ARS+ 
specification for Automatic Route Setting (NR/L3/SIG/10120) and 
comes without any derogations or caveats.   This is Network 
Rail’s benchmark standard for Automatic Route Setting which 
needs to be attained by all control systems and, it is assumed, 
traffic management systems in the future.     

Enhanced ARS features many improvements to the existing 
on-line system, and also a new off-line system.   

The on-line system improves on DeltaRail’s ARS by providing 
better regulation around junctions, train priority rules and train 
prioritisation, perturbation plans and improved performance in 
complex situations such as the Airport Junction.   

The offline system offers the user the opportunity to simulate 
any changes to parameters prior to releasing the changes onto 
the live railway.  It includes a full-featured simulator to validate 
(against train performance), simulate and publish parameter 
changes to the live ARS.  For the first time, it allows the user to 
make small ARS data changes to better reflect the changing 
operational situation, thereby delivering further performance 
improvements. 

This “Operator’s Workbench” facility enables Network Rail to 
define and modify ARS operational parameters, Train Priority 
Rules, Special Timing Patterns, and Perturbation Plans.  It is also 
the only ARS system in the UK that allows creation, editing and 
implementation of mandatory sequences; a facility that was used 
to great effect during the trial period.  Another key attribute of 
the offline system is that it connects directly to TTP through the 
NR WAN.  This allows the Users to access a library of the latest 
versions of live and future time-
tables whenever they require, and 
ensures that any updates to the 
live TTP are reflected in the off-
line system.   

Much work has also gone into 
the User Interface for the 
Operator’s Workbench, which is 
based on a familiar windows style 
approach.  The User Interface has 
been designed to be intuitive with 
tick boxes and drop down menus 
and has removed any requirement 
for the user to undertake low level 
programming to implement 
parameter changes.   

Since the deployment of the 
system to trial in York in April 2013 
it has performed well above 

expectation and has comfortably exceeded all acceptance 
criteria.  The business case for the project was based upon 
performance improvements delivering a 5% reduction in OH 
(ARS attributed) delay minutes.  Based on Network Rail’s own 
research and analysis, DeltaRail’s Enhanced ARS has improved 
ARS performance averaged over the trial area by approximately 
20% and on some workstations has reduced OH delay minutes 
by up to 50%.  The system’s immediate and tangible 
performance improvement allowed it to be fully approved after a 
trial of only 14 weeks.  Following the end of the trial the system 
has remained in service and is being used 24/7 (for the on-line 
system) and as necessary, typically several times each month, for 
the off-line system.   

The successful completion of a project that has introduced 
new technology to the railway and delivered immediate 
performance improvements has generated a lot of interest. 
Following the early product approval of the EARS system, a 
number of industry articles have been written.  DeltaRail’s Chief 
Executive Officer Anna Matthews says “With such an urgent 
industry-wide need to improve performance and minimise delays 
for passengers, EARS represents a huge step forward at just the 
right time. We are delighted, but not surprised, with such a quick 
approval from Network Rail. Others’ systems have been in pilot 
for over two years, are not approved, and can not meet the 
requirements of the industry. … DeltaRail remains focused on 
making a real difference: combining our knowledge, experience 
and determination to deliver the right solution at the right time 
to continuously improve the performance, efficiency and safety 
of the railway. It is good to see Network Rail recognising our 
capability for True Railway Engineering. Network Rail has already 
said that EARS is a world-class system.” 

To realise the performance benefits and their associated 
savings Network Rail are looking to roll out an EARS back fit of 
the already installed IECC base nationally in 2014.  Also, with all 
new IECC Scalable systems including EARS and TTPv2 as 
standard, the associated performance improvements mean the 
future for ARS looks bright.   

ENHANCED ARS 
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INDUSTRY NEWS 

ATP for high-speed trains in China 

Signalling Solutions Limited (SSL), the Alstom/Balfour Beatty Rail 
joint venture company, has been awarded three contracts by 
Network Rail totalling around £140m to renew the signalling 
system controlling major areas of the Great Western Main Line. 

SSL will deliver the design, supply, installation, testing and 
commissioning of the renewed signalling around the areas of 
Oxford, Swindon and Bristol as well as the associated power 
system.  In addition to the renewal of life-expired equipment, the 
projects are being driven by the requirement to prepare the line 
for electrification and for the overlay of ERTMS, the signalling 
system which utilises an “in cab” driver advisory system. 

The works will include the supply of five Smartlock 400™, the 
powerful interlocking product developed by parent company 
Alstom.  This leading edge product has already been deployed in 
a number of locations around the UK rail network.  Delivery of 
the three projects will be completed in December 2015. 

Great Western Main Line Re-signalling  

On 2 September 2013, Siemens Rail Automation handed Phase 1 
of the UK Great Northern Great Eastern (GNGE) programme 
over to test. The handover follows the successful hangar testing 
of the signalling equipment for Phase 1, which was completed  
off-site at the company’s Chippenham facility, and its subsequent 
installation during July and August.  The signalling work for 
Phase 1 (Stow Park Island) includes 27 signal bases and struc-
tures, 48 object controller installations and four modular equip-
ment housings, as well as some 22 km of power cable and 25 km 
of signalling fibre, all of which was designed, procured and 
tested within 18 weeks of the contract being awarded. 

Commenting on the handover, Siemens’ Project Director, 
Andy Titley said “In the face of severe project delays caused by 
the Hatfield landslip, this is not only a remarkable achievement 
and a major milestone in the programme, but also a real reflec-
tion on the strength and commitment of the GNGE Alliance as a 
whole.  It is only by sharing and integrating the project workload 
across the Alliance that we are able to deliver remarkable results 
such as these.  The adoption of our modular signalling solution 
for this scheme has already delivered real benefits, with the use 
of hangar testing allowing us to both significantly reduce testing 
time and complete our own testing in factory-controlled condi-
tions.  The use of data templating, another key element of our 
modular approach, is also now bringing significant time savings 
to the overall programme”.  

Hangar testing of Phase 3 (Rowston), which comprises three 
modular equipment housings and 39 object controllers, has also 
been completed, with installation work now on site.  The GNGE 
programme, which on completion in 2014, will provide an up-
graded cross-country line between Peterborough and Doncaster, 
consists of five phases in total, four of which are based on 
Siemens’ modular signalling solution and therefore subject to 
hangar testing.  Phase 1 and Phase 3 will be commissioned over 
Christmas 2013. 

China-based Hollysys Automation Technologies has secured two 
contracts to provide Automatic Train Protection (ATP) 
equipment and systems for trains that run at 200 km/h – 
250 km/h and 300 km/h – 350 km/h, worth $34.36m and 
$17.11m respectively.  Hollysys will deliver the ATP equipment 
and systems by early 2014. 

Working with the ground-based signalling equipment Train 
Control Centre (TCC) and Radio Block Centre (RBC), the on-
board ATP signalling equipment ensures safety and reliability of 
railway operations. 

China's high-speed rail construction slowed down due to the 
reorganisation of the country's railway ministry in 2012.  From 
August 2013, the China Rail Corporation (CRC) began the 
procurement of trains.  Hollysys expects the country's 
investment in rail construction to rise in the second half of this 
year and continue over the next few years. 

In August 2013, the company signed a $19.20m contract to 
provide its ground-based high-speed rail signalling system to 
the Lanzhou-Xinjiang high-speed rail line Xinjiang section.   

Phase 1 of GNGE handed over 

Bombardier Transportation has won a $21m contract from 
Chilean national railway Empresa de los Ferrocarriles del Estado 
(EFE) to implement its INTERFLO 250 European Rail Traffic 
Management System (ERTMS) Level 1 solution, it was 
announced at the end of October 2013. 

The system will be deployed on the 22 km line between 
Alameda station in central Santiago and the area of Nos in the 
city's outskirts.  The line connects further south to Rancagua and 
then to Chillán. 

Apart from enhancing passenger services and safety on the 
commuter and regional rail corridor of Rancagua, the system is 
expected to increase EFE annual passenger traffic from 6m to 
18m.  In addition, the system will also reduce headways to just 
four minutes and cut travel times for commuters. 

Bombardier said its INTERFLO 250 technology allows auto-
matic and safe management of travelling time between trains, 
including automatic stops.  Under the project, Bombardier will 
offer its EBI Lock 950 R4 computer-based interlocking, EBI 
Screen control centre and EBI Track train detection systems, 
onboard systems and five years of maintenance. 

In addition, a control centre will oversee traffic over the 
entire Santiago-Nos-Rancagua-Chillán service. 

In Chile, Bombardier has also delivered its INTERFLO 150 
automatic train control system for the Codeco mine rail system.  
Furthermore, Bombardier will also provide its ERTMS technology 
to improve the SuperVia commuter service in Rio de Janeiro, 
Brazil. 

Bombardier, which has installed its ERTMS systems on more 
than 2300 rail vehicles in 17 countries and has also secured 
contracts in Croatia, Algeria, Turkey, Poland and Sweden. 

ERTMS for Chile 
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Siemens Rail Automation has successfully commissioned 
the final stage of the Walsall and Cannock Lines  
Re-signalling Programme.  The three-year project, 
which has delivered updated signalling and control 
equipment in the West Midlands area, represented 
Phase 3 of Network Rail's West Midlands signalling 
renewal scheme.  The scope of the programme 
covered the Grand Junction line from the fringe with 
Birmingham New Street at Hamstead to the fringe with 
Wolverhampton PSB at Willenhall, the Sutton Park Line 
to the fringe with Water Orton Corridor at Streetly and 
the Cannock Line to the fringe with Stoke signalling 
control centre at Rugeley Trent Valley. 

Between August 2012 and August 2013, Siemens 
undertook 22 discrete signalling stages, during which 
over 150 track circuits were replaced and 37 point ends 
upgraded from electro-pneumatic to electro-mechanical 
mechanisms.  These advance stages significantly 
reduced the amount of works required within the 
commissioning. 

The 259 Signalling Equivalent Unit renewal pro-
gramme was delivered under a Network Rail Type A 
Framework Contract, and was condition led, driven 
particularly by issues associated with the state of the 
existing equipment and the lack of spares for the 
existing geographical interlocking. 

The power signal boxes at Walsall and Bescot Down 
Tower and signal boxes at Bloxwich, Hednesford and 
Brereton Siding were all decommissioned over the 
course of the programme, with control being trans-
ferred to the West Midlands Signalling Centre at 
Saltley.  The new system was signed into service at 
05:30 on 27 August 2013. 

Commenting on the programme, Paul Danks, 
Network Rail Project Manager, said "To complete a 
total number of 22 complicated commissioning stage 
works is a testament to the skill and professionalism of 
all involved and highlights the strong and collaborative 
working relationship between the project teams". 

Walsall Final Stage commissioning Network Rail approval for the EARS system 

In a first for the Australian market, Siemens was awarded the ‘Australian 
Made’ registered trade mark for six of its rail automation products in a 
ceremony at the Port Melbourne manufacturing facility.  The products to 
receive the registered trademark include: Point machines M2, M23, 84M; 
Trainstop; Plugboard; Signals; Slide detector; and Level Crossing Flasher.  

Australian made technology makes it easy for rail operators to know 
that the equipment they are using meets Australian standards and is 
produced specifically with Australian conditions in mind.  Manufacturing 
and servicing of the technology in Australia retains local skills and 
knowledge.  The “Australian Made” logo is administered by Australian 
Made Campaign Limited, a not-for-profit company under contract from the 
Federal Government.  

UK-based computerised signalling control system developer DeltaRail 
Group has secured approval for its Enhanced Automatic Route Setting 
(EARS) system from Network Rail, which owns and operates Britain's rail 
infrastructure.   

Having been built on the company's existing ARS system that 
automatically routes trains without the need of a signaller, the EARS system 
will be deployed as a standard component for DeltaRail's IECC signalling 
control system, alongside the timetable interface TTP. 

EARS, which is said to maximise a signaller's efficiency, productivity and 
area of control, helps address issues between train services at junctions and 
stopping points and to route around blockages. 

DeltaRail CEO Anna Matthews said the system offers exceptional 
efficiencies, such as increasing the working capacity of a signaller by up to 
50%.  "With such an urgent industry-wide need to improve performance 
and minimise delays for passengers, EARS represents a huge step forward 
at just the right time," Matthews added. 

With the EARS system, the signaller can use several performance-
improving functions such as mandatory sequences, standard timing patterns 
and train priorities.  Additionally, the system gives the signaller an option to 
simulate them in an offline environment, to ensure operational performance 
is optimised before deploying to the live environment. 

During testing with the system, a significant drop in delay-minutes and an 
increased public performance measure across the pilot area was recorded. 

‘Australian Made’ recognition 
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Level crossings highlight safety primacy 
There has been an interesting philosophical exchange in 
recent issues of IRSE NEWS, the Institution of Railway 

Signal Engineers monthly magazine, debating why the 
‘Four Cs’ around which the Rail Technical Strategy is 
based, ignored safety.  The official explanation was that 
‘Britain’s railways are among the safest in Europe and while 

it is always important to look for ways of improving safety 
that is not our most important priority in terms of achieving 
a major improvement’.  

An experienced signalling engineer countered that the 
issue was not ‘improving’ safety but ‘continuing’ the safety 

of today’s systems through the transition into the complex 
high-tech systems of tomorrow.  He suggested that 
‘Continuity’ of safety performance would be a fitting 
replacement for the current invisible fifth C, ‘which seems to 

me to be Complacency’. Ouch! 
We are following a classic example of that invisible C in 

real time, courtesy Network Rail’s introduction of 
automatic MCB-OD level crossings – the OD standing for 

Obstacle Detection which replaces the Mk 1 human eyeball 
scanning a CCTV screen.  In Germany these crossings use a 
radar unit to scan the crossing and ensure that the roadway 
is clear.  But following a safety study, Network Rail decided 
to add a low-level LIDAR scanner, able to detect, for 

example, a young child lying on the ground. 
As previously reported, LIDAR has had problems with 

dust and mud obscuring the lens, whereupon it fails 
safe.  This is infuriating for motorists – particularly when the 

crossing is on a busy road – as at Brandon in Suffolk. 
Earlier this year, Network Rail decided to isolate the 

troublesome LIDAR at Brandon, resulting in an 
improvement notice from ORR requiring Network Rail to 

carry out a safety assessment at each crossing where the 
LIDAR was inoperable. Network Rail immediately backed 
down and restored the LIDAR detection and now has staff 
at the crossing to intervene if the LIDAR malfunctions. 

Meanwhile, the second Modular Signalling scheme has 

been commissioned between Crewe and Shrews-
bury.  Once again, there is an MCB-OD crossing on a busy 
road serving a town, in this case at Wem.  This crossing has 
been fitted with the CCTV that MCB-OD was supposed to 

eliminate.  Crewe-Shrewsbury is controlled from the Cardiff 
Signalling Centre and the CCTV will allow the signaller to 
make a visual inspection before over-riding the automatic 
operation and clearing the signals manually if OD has failed 

safe. 

Stafford SPAD challenges competence 
A month after a light-engine SPAD near Stafford in April 2012, 

someone raised concerns with the RAIB about the incident and the 
subsequent internal investigation. On the information provided RAIB 
concluded that it had been a ‘low risk event’ and suggested that the 
informant should contact the Office of Rail Regulation, successor to 

the Railway Inspectorate, which was responsible for inspecting the 
operator. 

And there it would have rested had not someone from another 
train operator subsequently emailed ORR, RAIB and RSSB, with 
further details of the incident.  This second whistleblower claimed that 

the driver of the locomotive had subsequently been unable to provide 
documentary evidence of his route knowledge. 

Here, we are in the world of open access passenger and freight 
operators, licensed and inspected by the Office of Rail Regulation, 

running heritage traction, a Class 47 in this case, staffed by ‘zero hours 
contract’ drivers.  And if you think the main-stream industry is 
fragmented, just study the tables in the column listing the companies, 
operators, maintainers and drivers associated with this one event. 

There is a recurring phrase running through the article – ‘it gets 
worse’. This culminates in confusion at the Office of Rail Regulation 
when considering the licence application from Devon & Cornwall 
Railways.    

ORR identified two priority issues, one of which was that staff 

competence at the operator should be inspected before operation 
went ‘live’.  But this was overlooked and the inspection had still to be 
carried out when the SPAD occurred nearly two years after the 
recommendation was made.  

Licences 
In the aviation industry these matters are regulated.  All pilots have 

log books, there is a structure of examinations, licences, 
demonstrations of competence at each stage, such as instrument 
ratings.  Similarly, aircraft maintenance engineers are licensed, 
whether working in the hangars at Heathrow or looking after the 

Pipers and Cessnas at my local flying school. 
Mandatory licensing is a powerful tool.  Because if you do 

something wrong you risk losing your licence and your livelihood.  
Applied to railways, were a driver to be involved in an incident on a 

route for which he was not signed, his licence could be 
withdrawn.  Equally, a log book containing details of experience, 
signed routes and train type endorsements would provide hard 
evidence of experience for small employers. 

You can argue that this would impose a further level of 

bureaucracy on the major TOCs, FOCs and maintenance providers, 
but I think the professionalism it would bring to driving and mainten-
ance not to mention the safety benefits would justify the move.  It 
would also place a premium on training. We should not assume that 

what worked before privatisation applies to today’s industry.          

Extract from INFORMED SOURCES e-Preview November 2013 
Roger Ford, Comp.IRSE, is Industry & Technology Editor of Modern Railways and Founding Editor of Rail Business Intelligence.  
‘Informed Sources’ is Roger’s monthly column in Modern Railways magazine, providing an insider’s view of things going on in the 
rail industry as they are unfolding.   

The full e-Preview is available by free on-line subscription at www.alycidon.com/ALYCIDON RAIL/Informed Sources e preview.htm 

There is a theme to this month’s column which focuses on safety.  It is that the value of recent Rail Accident Investigation Branch (RAIB) reports has 
been their exposure of the management culture in which an accident happened rather than the nuts and bolts of incident itself. 
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IRSE MATTERS 

 

Informed Sources continued: 

Roger Penny – Honorary Fellow 
 

During the International Technical Convention based in Sweden in September, the opportunity was taken to present Roger Penny 
with his Honorary Fellow certificate.  Council elected Roger as an Honorary Fellow at its meeting in March 2013 and the award was 
announced at the 2013 Annual General Meeting in April.  As Roger was unable to be present on that occasion, it was thought it 
would be fitting to present the award at a convention, since that was one of the reasons Roger was nominated.  

Roger has been a stalwart volunteer for the Institution for 

very many years.  He was Chairman of the 1991 ASPECT 
organising committee, and contributed to the organisation of 
many other Aspect conferences.  He has served on the 
membership committee and conducted many professional 

review interviews of members applying for registration.   
He is possibly best known to most members though from 

his organisation of the conventions, a role he took over from 
Ray Weedon in 2004 with the organisation of John Corrie’s 
convention in Ireland.  The last convention he organised was 

the Centenary convention held in London in September 
2012. 

Roger was presented with his certificate by the President, 
David Weedon, at a dinner in Malmö on 17 September 2013, 

arranged to thank the volunteers who had organised the 
convention in Sweden, a convention that Roger was probably 
grateful for just having to attend rather than organise. 

As a footnote, members should be aware that Honorary 

Fellows are elected by Council to recognise “persons who, in 
the opinion of the Council, have rendered outstanding or 
exceptional services to the Profession, or the Institution, or 
have furthered the objects of the Institution, and are deemed 
by the Council worthy of such admission.” 

 
Colin Porter  

Chief Executive 

 

Licences  (further to Roger’s comments opposite) 

The IRSE Licensing scheme, introduced back in 1994 to provide a cross-industry recognition of competence for 

S&T staff in various job roles from technician to project engineer, is, to the best of our knowledge, the ONLY  

cross-industry certificate of competence in the UK, other than the basic safety PICOP/COSS/PTS that exists as yet.   

     It was modelled on the CAA system of licensing for aircraft technicians and there are about 6000 licence 

holders across the world, albeit most within the UK. - Ed 
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The first General Meeting of IRSE Indonesian Section after 
Inauguration was held on 30 October 2013, attended by forty 
members and visitors from the S&T Community in Indonesia.   
The General Meeting purpose was to present the committee 
report regarding the creation of the IRSE Indonesian Section and 
the next programme under the Committee for the 2013-2014 
period.   After the opening speech from the Indonesian Section 
Chairman, Mr. Adi Sufiadi Yusuf, he handed over IRSE certificates 
for New Fellow Mr. Arief Heriyanto, Associate Member  
Mr. Yunanda Rahajanto and new members from PT. LRS and the 
Indonesian Railways Company. 

 Hand Over of IRSE Certificate for New Fellow 

Also in this General Meeting, Mr.  Ramesh Rao  from 
Bangalore India gave a presentation.   He is an IRSE Competence 
Assessor who gave mentoring of topics regarding the IRSE 
Licensing Scheme and the IRSE Exam.   The attendees were very 
enthusiastic as shown in the interaction between audience with 
Mr Rao, through questions and answers that only ended by time 
limitation, an even longer time than the time slot allocated.     

Mr Rao explained the IRSE Licensing Process and IRSE Exam 
process.  The Indonesia Section would like to explore how to 
give benefit to members or prospective members by conducting 
the IRSE Exam in Indonesia.  It will challenge the prospective 
candidates and will encourage them to do self study, attend the 
mentoring programme of the Indonesian Section and other 
activities for preparation for the IRSE Exam.    

After break time, the General Meeting session guided by 
Toni Surakusumah, the General Secretary of the Indonesian 
Section was started.   The Committee reported that the legal 
aspect of registering the IRSE Indonesian Section has been 
completed and an IRSE Indonesian Bank account has been 
created.  The committee also reported on the activities since 
Inauguration and the press release to various national media 
regarding the  establishment of the IRSE Indonesian Section .   
The Indonesian Section has been invited to several events of 
round table discussion with Railway Stake Holders of Indonesia, 
and was even invited to participate in the IRSE Malaysian Section 
inauguration.  Basically, all members intend to contribute 
significantly and share their expertise in the S&T field with the 
Indonesia railway stake holder;  it will not take too long from 
inauguration to make the expectation become reality.    

Moreover, in this General Meeting the setting up of a Forum 
Group Discussion (FGD) in order to prepare Indonesian Standard 
for Signalling rules, symbols for Drawings and any other 
definition standard required for the S&T in Indonesia was 
discussed.  Hopefully the result from FGD in the form of an IRSE 
FGD report can provide additional reference for the authority to 
prepare comprehensive representative regulation that supports 
the effectiveness of S&T work in Indonesia.  Soon the FGD will 
be launched and the IRSE Indonesian Section will produce 
valuable technical reports to whichever railways stake holders as 
a part of the IRSE Indonesian significant contribution. 

INDONESIAN SECTION 
Report by Toni Surakusumah, General Secretary 

Mr.  Ramesh Rao during his mentoring about IRSE Licensing and the IRSE Exam 

All the participants in General Meeting of the Indonesian Section 
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The topic for the Midland and North Western Section meeting in 
Derby on Thursday 10 October 2013 was “TREsa at East Midlands 
Control Centre” by Andy Woods of TRE.  The venue was Signet 
Solutions’ premises at the RTC Business Park where we were 
made very welcome as usual. 

Andy commenced his presentation by introducing TRE, a 
railway software engineering company founded in 2000, based in 
Bradford upon Avon with 60 staff.  The main product hitherto has 
been TREsim, a training simulator used extensively by Network 
Rail for initial and refresher training of signallers at VDU based 
signalling control centres.  Very recently the company has been 
acquired by the Hitachi Group. 

A major development by TRE since 2006 has been TREsa, an 
automatic route setting  (ARS) system, or “Signaller’s Assistant” 
as TRE prefer to describe it.  While Network Rail has more than 
50 IECC workstations with ARS supplied by DeltaRail and its 
predecessors, there are significant number of VDU based control 
systems from other suppliers without this capability, and TREsa 
provides an upgrade path for these systems to comply with 
Network Rail’s ARS standard NR/L3/SIG/10120. 

The first trial installation of TREsa was with a GETS MCS 
workstation at Rugby SCC in 2011, with a second trial installation 
with an Invensys (now Siemens) WESTCAD workstation at East 

Midlands Control Centre in 2012.  The EMCC installation initially 
covered the Trent Junction area and will be extended to cover 
Nottingham station in the near future.   

Andy described the system architecture for TREsa which 
includes a duplicated route setting system, a control system that 
provides the signaller interface, a timetable server that processes 
daily timetables from Network Rail’s train planning systems, and 
an operator’s workbench that allows staff in the control centre to 
create, amend and validate the special timing patterns, 
perturbation plans and decision making parameter sets to 
optimise the performance of TREsa taking account of local traffic 
patterns. 

The Trent and Nottingham areas have posed a challenging 
trial for the system, with a significant amount of freight traffic 
which deviates from the pre-planned timetables, double 
docking, splitting and joining of trains in Nottingham station 
platforms, and special controls required to avoid a long freight 
being stopped with the rear of the train fouling one corner of the 
Trent triangle. 

A lively question and answer session concluded the meeting 
– the number of ex-BR Research staff in the audience probably 
constituted the greatest concentration of ARS experts in one 
place for some years! 

MIDLAND & NORTH WESTERN SECTION 
Report by Ian Mitchell 

The Future is IP 
The first technical meeting of the Autumn season took place in 
our new venue, the large meeting room in George Stephenson 
House in York on Thursday 17 October 2013.  It is one of the 
York offices of Network Rail and the Section is grateful to 
Network Rail for the use of the room for its meetings. 

Twenty six members came to listen to Paul Darlington give 
his paper on Internet Protocol (IP) and they were not 
disappointed.  Paul began at the beginning with the 
development of ARPANET, the first packet switched network in 
the world in 1969.  He explained that the success of the Internet 
is due to the adoption of the basic TCP/IP protocols as the de 
facto standard for nearly all data and voice communication 
systems.  It is this which has made the internet such a 
phenomenal success today. 

To give meaning to this he first explained the structure of the 
IP  addressing and of the TCP (Transmission Protocol).  This 
enabled us to understand how packet switching on multipath 
networks functions allowing an extremely resilient system to be 
developed.  IP version 4 is based on a 32 bit address which gives 
4.3 billion addresses.  As the population of the planet is around 
7.1 billion at the moment and is forecast to peak at about 10 
billion in 2050, we have almost run out of addresses.  IP version 6 
is now coming on stream and is based on a 128 bit address 
giving 4.8 x 1028 addresses for every single person on the planet.  
Paul thought that ought to be enough!! 

He then considered the other features of networks and how 
they will be able to support a wider range of future applications.  
For example, Skype is an application of VoIP (Voice over the 
Internet) familiar to many of us and, indeed, older legacy 
communications systems are already in the process of being 
replaced by IP systems.  Looking at the railways in general and 
signalling in particular shows that there are many possible 
applications waiting to be handled using networks and IP.  For 
security, private railway networks, whether physical or virtual, are 
already starting to be used for standard services like security 
systems, CCTV, Customer Information, Public Address and Wi-Fi.  
Mission Critical services like ERTMS, Signalling systems, GSM-R 
and Overhead Line Equipment control can also be handled with 
suitable firewall protection and high security encryption. 

The real advantage of IP in the future will be the lower unit 
cost of connections because of the use of standard off-the-shelf 
data communication products, the very high availability of 
service through the use of resilient networks and the flexibility 
offered when, for example, control of the railway is moved from 
one centre to another. 

Questions were asked by Tony Kornas, Adrian Moss, Russell 
Ridge, Bruce MacDougall, Ian Holmes, Paul Taylor and Martin 
Marsden.  The vote of thanks was given by Quentin Macdonald 
who congratulated Paul for such an interesting paper which he 
thought should be compulsory study for all signal engineers. 

YORK SECTION 
Report by Quentin Macdonald 
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Most people from the Hague know the Binckhorst as an 
industrial estate at the edge of their city.  It is enclosed by 
the railway lines The Hague – Utrecht and Amsterdam - 
Rotterdam and the A12 motorway.  Drivers passing on the 

motorway can see, among other things, the train washing 
facilities in the stabling yard.  Behind this lies the yard, 
providing for stabling for some 220 trains. 

On Thursday 17 October 2013 the IRSE Dutch Section 

Younger Members visited the Binckhorst - South.  The 
overall aim of this afternoon was to inspect a project that 
most people in the rail sector do not know much about. 

CHALLENGE BINCKHORST SOUTH 
Binckhorst - South is a typical example of a larger stabling 
yard.  In recent years it has expanded, so an upgrade of 
the point operation and protection arrangements was 
required.  Until recently train movements consisted of 

shunting moves and all points were hand operated.  This 
meant that the driver or shunter had to manually throw 
points as and when required.  This led to increasing 
delays and associated risks, e.g. points being cut, as the 

number of stabling moves increased. 
Therefore, Dutch Infrastructure manager ProRail 

started a tender procedure for delivery of a modern yard 
control system, for which the safety requirements were 
specified at SIL 2. 

DUTCH SECTION 
Report by Steven Quick, Advisor Railinfra, Verebus Engineering BV.  Translation by Wim Coenraad 

Dutch Younger Members visit Binckhorst South Stabling Yard 

1.   BeNeLux train, used as an alternative for the high-speed service 
between Amsterdam-Brussels, parked for internal cleaning  

2.   Younger Members attending the presentation 

3.   Yard Control signaller's screen 

4.   Axle counter head and junction box 

5.   Standard Dutch point machine and new point indicator signal 
operated by Citiflo 150 

6.   Ebilock 400 rack running the Citiflo 150 application 

1 

2 

3 

4 
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SOLUTION CITYFLO 150 
Bombardier Transportation (hereinafter Bombardier) has won the tender with its 
CITYFLO 150 product, offering a SIL2 compliant central control of train 
movements.  This eliminates the need for manual point operation thus increasing 
efficiency, whilst meeting health and safety as well as system safety and 
reliability goals in the stabling process. 

The project was implemented by Bombardier in cooperation with ProRail, 
train operator NS and NedTrain.  A comprehensive safety process, that was 
ultimately approved by all involved was followed and it is expected that the 
system, which is in operation now, will be homologated by ProRail in the first 

quarter of 2014. 

FUTURE 
CITYFLO 150 is a product that fits in with the 
policy of ProRail to achieve more 'open' 
systems.  In this case, this means that ProRail 
will not be solely dependant on Bombardier, as 
in future modifications can be engineered by 

engineering consultancies holding a so called  
A-level ProRail accreditation. 

5 6 

It was a welcome coincidence of the IRSE India launch of the 
Younger Member Chapter with the inaugural celebration of 
100% owned subsidiary of Frauscher Sensor Technology, 
Austria in Bangalore, India with Alok Sinha assuming the role of 
Managing Director on the 12 October 2013. 

After the IRSE seminar all delegates were invited to a 
technical visit at the new Frauscher facility in Bangalore.  In the 
evening, the official opening of the Frauscher office had been 
celebrated.  Michael Thiel (CEO of Frauscher Sensor 
Technology), A.S.Shankar (Chief Signal and Telecom Engineer 
of BMRCL) and Anshul Gupta (Executive Director, 
Corporate Coordination of RailTel Corporation) cutting the 
ribbon.  More than seventy guests took the opportunity to visit 
the new office and to join the celebration. 

In the beginning of July, the Frauscher Group from Austria 
launched the company Frauscher Sensor Technology India 
Private Limited in Bangalore.  In addition to the project-office 
in Mumbai, there is now an all facility office in Bangalore and a 
production unit in Mysore being established. 

Sensor Technology, Bangalore, India 

“Now we have a very good basis to start our business here 
in India.  By the end of the year we will have approximately 
20 employees, who will be well trained and prepared for the 
upcoming projects”, said Alok Sinha, Managing Director, 
Frauscher Sensor Technology India Private Limited. 

 

Cutting the ribbon on 12 October and Frauscher Managing Director India, Alok Sinha  
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FEEDBACK 

Re: Products of the Imagination 
Mike Mustard sums up his article "Products of the Imagination" with the 
remark "The (railway) industry has suffered from a poor reputation for 
innovation, partly due to structural factors". 

If he is referring to the last 20 years, he may have a point, just.  But 
from the 1960s onward British Rail Research, in particular, was a power-
house of innovation in every aspect of railway technology. SSI and IECC 
are well known to readers of IRSE NEWS, but the list ranges from remote 
engine condition monitoring, high speed pantographs, aluminium 
extrusion vehicle body shell construction and active tilt. 

That innovation has slowed is in part down to the propensity to what I 
call 'Year Zero mentality' - the assumption that anything developed in 
Britain before rail privatisation was obsolete and inferior.  A case in point 
was the dismissal of the capabilities of IECC and ARS, which filled these 
columns earlier in 2013, when considering Traffic Management Systems. 

Mr Mustard refers to the 2007 DfT White Paper and the supporting 
Rail Technical Strategy.  He may not remember that the White Paper was 
strongly opposed to electrification, shamefully; the supporting Rail 
Technical Strategy went along with this inexplicable policy. 

It seems to me that the railway industry in Britain lacks confidence in 
its own technical abilities, with those who know nothing of the history of 
railway technology believing that quantum jumps could be achieved if 
only 'large mature organisations' did not get in the way of the mad 
inventors waiting in reception with a cardboard box that will revolutionise 
rail travel.  But in transport innovation is not like that.  If we look at other 
industries, such as aviation and automotive, innovation is generally all 
about grinding out incremental improvements which collectively, over a 
decade or more, add up to a step change. 

In the long run, hard graft beats Eureka moments.  Unfortunately,  
innovation today dominated by 'brown cardboard box' thinking and a 
corresponding lack of firm requirements to a realistic timescale.   

Roger Ford CompIRSE 

Challenging Established Rules for Train Control 
through a Fault Tolerance Approach  
I would like to reply to the response in IRSE NEWS 192 to 
my letter to you regarding Challenging Established Rules 
for Train Control through a Fault Tolerance Approach.   

The response from the project team to my comments 
adds useful explanation and I thank them for that.  I 
agree that in the circumstances outlined wrong routings 
of trains could be tolerated. 

However, I still feel that the fundamental problem has 
not been addressed – that of the danger of a train 
overrunning a signal at danger with facing points in a 
‘wide to gauge’ position mid-throw owing to failure or 
obstruction.  I do not accept that there is a parallel 
between the relaxation of rules concerning road traffic 
on level crossings.  This relaxation came about as a result 
of acceptance that in the vast majority of cases a collision 
between a train and a road vehicle would not be 
catastrophic for the train, the road vehicle being far 
lighter, and only in extreme cases even likely to result in 
derailment.  Thus, the risk to the train is low.  This had 
always been accepted in the rules by the fact that road 
traffic within a clearance point / overlap was never 
considered to be an obstruction for acceptance 
purposes, and the principle was merely extended into 
the block / signal section.  By contrast, a train passing 
over a set of facing points in mid-position will definitely 
become derailed and may also involve impact with trains 
on adjacent lines or lineside structures (remember the 
1957 Lewisham crash where the collision collapsed a 
bridge onto the road below?), and if travelling at high 
speed this derailment is likely to be catastrophic.  The 
risk of injury and loss of life to those on the train is high 
and damage to infrastructure will be extensive.  These 
are not similar risk scenarios. 

It does seem extraordinary to me that having spent 
the last decade or so doing everything it can to prevent 
catastrophic SPADs through the nationwide TPWS 
fitment programme that the industry should be 
considering to any extent an initiative which increases 
SPAD risk! 

Andy Overton 

Microwaves 
I was interested to see on page 15 of Issue 194, the story 
of Dr. Spencer’s discovery of microwave cooking.  He was 
lucky that his experience concerned a candy bar rather 
than his kidneys.  At least one other person was less 
fortunate.  Although his discovery may have been the one 
which was followed up, microwave cooking was used as 
early as 1943.   

Maintenance staff on the CHL (Chain Home Low) 
radar stations on the English east coast discovered that 
unauthorised crabs sometimes strayed into the 
waveguides and cooked themselves.  Appreciation of this 
delicacy led to an increase in the number of ‘accidental’ 
incursions.  A commercial follow-up was probably 
prevented by the Official Secrets Act. 

John R. Batts 

Listed Signal Boxes 
In your review of Michael Vann’s Signal Boxes second edition, you said 
“….it is warming to know that many signal box structures have been 
preserved and listed….”. 

Unfortunately, “listing” does not necessarily guarantee an assured 
future.  One example is Dawlish signal box in Devon, for which a 
demolition order has been granted.  The signal box lost its listed status 
because it was allowed to deteriorate beyond economical repair. 

Another signal box familiar to me is the old station signal box at 
Woking.  It was Grade Two listed in October 1990 and both British Rail 
and Railtrack subsequently ignored it.  Many years went by and, 
unknown to anyone, the roof started to leak.  Water ingress destroyed a 
full set of wiring diagrams in the relay room but the lever frame survived 
unscathed.  Fortunately, Network Rail recognised their responsibility for 
the preservation of the structure and repaired the roof.  It is worth 
preserving because it contains the largest single Westinghouse miniature 
lever frame in Britain (131 lever L-style), along with two track diagrams, 
but there are neither the funds nor a volunteer group to restore this 
unique signal box to demonstration order. 

Constant vigilance is necessary to assure the future even of those 
structures fortunate enough to be saved through the process of “listing”. 

M.B. (Mike) Hanscomb 
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Readability of the IRSE NEWS 
Well done in producing the excellent IRSE NEWS each month.   
I appreciate the immense amount of effort that goes into the 
writing, editing and publishing IRSE NEWS .  The content and 
general appearance of the magazine is excellent. 

I opted for the computer-only version, not only to help save 
the planet, but also in the hope that I could enlarge the some 
of the text on my computer screen and not have to use my 
magnifying glass on the printed page to read the extremely 
small text within some of the diagrams. 

However, I still have great difficulty in actually reading it 
even on my computer for the following reasons. 

1.   If I display a whole page the text is too small to read; 
2.   If I enlarge the text to say 11 point then when I get to 

the bottom of a page I have to move up and across to the next 
column.  Just a few key strokes but if I do this a few times I tend 
to lose my place; 

3.   The diagrams are often still too small to read the 
embedded text.  If I enlarge it they become too grainy to read;  

4.   Linking the figures with the text is almost impossible 
because of all the keystrokes needed.  Then navigating back to 
the place text that I previously left is tricky; 

5.   Ideally I want to read it on my small screen notebook 
but that is worse than the larger computer screen.  Mobile 
phone reading is hopeless. 

I appreciate that you want to preserve the IRSE’s copyright but 
the fact that the files are fully locked up with watermarks prevents 
me using some of the computer tools to improve readability.  
Would it be possible for the IRSE to consider presenting the IRSE 
NEWS in a more computer friendly format?  My suggestions are: 

 Consider if IRSE Copyright can be achieved in some way other 
than locking up the IRSE News in a watermarked PDF file. 

 Use Hypertext Mark-up Language (HTML) for creating web 
pages that can be displayed in a web browser. 

 Use only a single column format. 

 Use Hyperlinks to reference diagrams and then return the 
reader to the text afterwards. 

I want to encourage you to continue the publication of the IRSE 
NEWS but present it in a more readable fashion; please make it a 
pleasure to read.  Please let me know if changes can be made at 
some time in the near future. 

Michael Furniss 
 

RECRUITMENT     
To advertise call Andrew:       +44(0)208 652 5214  e-mail: andrew.walker@dvvmedia.com   

CURIOSITY CORNER  (Inside Front Cover) 

Is this the most southerly Railway in Europe?  Not quite.  This is the Teleferico 
providing the only land access to Faja dos Padres on the south coast of Madeira.  
The one to Faja das Bebras, just round the headland, is about 500 m further 
south and equally rusty.  Taken on 11th October this year.   Madeira is terrific, 
but not for those with Vertigo or bad knees.   

TECHNICAL TRAINING MANAGER - RAIL

0845 880 8108  
www.tq.com/technical

Location:  Nationwide Package:  Competitive
Contract:  Permanent Start Date:  January 2014

JOB DESCRIPTION

TQ Education and Training Ltd (a Pearson company) is a provider 
of outsourced training requirements to the Ministry of Defence, 
other Public Sector organisations and private companies, both in 
the UK and overseas.  

TQ Catalis, our rail training business, forms part of our Technical & 
Vocational training division. We offer high quality tailored courses 
and bespoke training solutions to the railways and industry where 
safety is critical.

We require an enthusiastic S&T training specialist to assist in the 
development and delivery of a broad range of signal and telecoms 
training and assessment programmes.  

The successful applicant will be the technical authority and lead on 
rail sector training. The role will involve training delivery in addition 
to managing the training team, with responsibility for development 
of existing and new training courses. Ideally you will be a signalling 
trainer with training management experience.

APPLICATIONS
Interested applicants should apply with a CV and covering 
letter to Sunny Dhillon at tqhr@pearson.com 

EXPERIENCE / SKILLS REQUIRED
You must have a flexible ‘can-do’ attitude with willingness to work 
away from home and travel throughout the UK and overseas on 
occasion, sometimes at short notice. 
We are particularly interested in hearing from individuals with 
industry experience in at least one of the following areas, either 
mainline or metro systems: 
•  Signalling Design – scheme development, control tables, details 

design, data prep etc
•  Signalling Systems – modern interlocking systems and methods
•  Signalling Testing – functional/verification testing experience and 

ideally testing management
•  Rail Telecommunications – equipment/systems and transmission
Whilst not essential, qualifications or experience in some of the 
following areas would be a distinct advantage: 
•  Relevant technical/professional qualifications at Level 4 or 

equivalent
•  Trainer qualification, ie C&G 7331 or equivalent
•  Assessor qualification, ie A1 (D32/D33)
•  Basic computer literacy (MS Word, Excel, PowerPoint etc)

Pearson Academy of  Vocational Training, Bangrave Road South, Corby NN17 1NN
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The 2014 Dinner Dance will be the 56th annual dinner dance and this 
ever-popular event will be held on Friday 4 April 2014 at the Marriott 

Hotel, York.  Dancing to a disco will follow the dinner until 
midnight.   

As ever, we would like to invite all members, their partners, 
friends and guests to join us for what is always a very enjoyable 

and informal evening.  There will be a raffle with the profits 
going to charity. 

The cost of attending will be £40.00 per person.  Unlike 

previous years there will not be an Early Payment Discount; the 

cost of £40 is the same as that for 2013 AFTER discount so the 
price is effectively unchanged for most attendees.  The incentive 
for early booking is that, as in previous years, places will be 

strictly limited so to please book early as reservations will be 
made on a "first come first served" basis.  For groups, tables can 
be arranged to seat 10-12 people.   

Therefore, if you would like to attend, please complete a copy 
of the application form below and send it along with your 

remittance to the Dinner Dance Secretary or contact the Dinner 
Dance Secretary direct by e-mail (details below). 

YORK SECTION 2014 ANNUAL DINNER DANCE 

----------------------------------------------------------------------------------------------------------------------------------------------------------------- 
To: I.T. Moore From:  

 IRSE (York Section)   

 57 Green Dyke   

 Wigginton   

 YORK   

 YO32 2WY E-mail: 

 United Kingdom 

Tel.  +44 (0) 1904 761944 
Mobile  +44 (0) 7583 345890   
E-mail.  ianmooreirse@hotmail.co.uk   

I would like to reserve  __________  places at the 2014 Dinner Dance and will be accompanied by                                                                  
 

(please give title, initials and surname of those wishing to attend if known)  

     and I would like _____________ vegetarian meal(s). 

If possible I/we would like to be seated with:  ______________________________                                                   

I enclose remittance of £ ________  (cheques must be made payable to “IRSE York Section”). 

Signature  _____________________  

Photocopies of this form are acceptable 

For members wishing to book accommodation at 
the Marriott Hotel a special bed & breakfast rate of 

£115 per double room per night, and £105 per single 
room, has been agreed with the Hotel.  The Hotel is 
very family orientated and there are family rooms 

available should anyone wish to make a long 
weekend in York.  Members wishing to take 

advantage of this offer must apply directly to the 
Marriott Hotel, Tadcaster Road, York, YO24 1QQ 
[Telephone +44 (0) 1904 701000] quoting "IRSE York 

Section 2014 Dinner Dance". 
Members will be responsible for settling their own 

hotel accounts and the York Section will not enter 

into any correspondence regarding hotel 
accommodation. 

 
Please note that this will be the only notice for this 
event and no other separate advice will be sent to 

members. 

The IRSE York Section Annual Dinner Dance  
will be held on Friday 4 April 2014 at the Marriott Hotel, York.   

The reception will be at 19.00 for dinner at 19.30   


