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Front Cover: Dubai Metro: One of the 20 stations on the Green Line - see article on page 8. 
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Front Cover:     
New York Transit signals.  The signal right foreground is an Absolute which 
shows two aspects.  Top aspect is Red (Stop), Yellow (Caution) or Green (Clear).  
Bottom aspect is Red (Stop), Yellow (diverging route) or Green (straight route).  
Legal combinations are R/R, Y/G, G/G, Y/Y, G/Y.  This signal is indicating "Clear 
via diverging route" (which can be clearly seen by the lay of the points and the 
next two signals, each showing a single Green aspect).  These two signals are 
Permissive signals.  Indications are Red (Stop), Yellow (Caution) or Green (Clear).  
There is more to it than that but these are the basics.   
Comments welcomed from our USA members. 

Photo:   David Lewis - used with permission 

Rail trainees support Ffestiniog  

Twenty graduates and apprentices from Invensys Rail have 
completed a challenging five day training and team building 
programme, working with the Ffestiniog and Welsh Highland 
Railway (F&WHR) in North Wales.  The group was tasked with 
work on the new signalling system at Porthmadog Harbour 
station and worked on a range of projects including the fit out of 
the relay room. 

Commenting on the programme, Tim Maynard, a Solutions 
Architect at Invensys Rail (and volunteer on the Ffestiniog 
Railway) said “This is a great opportunity for engineers new to 
the signalling industry to get together as a team and learn some 
practical skills”. 

“During the week away, the group had the opportunity to 
look behind the scenes of a working railway and also saw a 
demonstration of the unique ‘rail-to-rail’ level crossing at Cae 
Pawb on the Cambrian Coast Line which has been implemented 
by Network Rail and the F&WHR”. 

Tim Prent, Signalling and Telecoms Manager for F&WHR said 
“This was a great experience for the young graduates and trainees 
and they certainly rose to the challenge.  During the week they 
worked incredibly hard, learned some valuable skills and had the 
chance to meet a group of apprentices from Network Rail who 
were working elsewhere on the railway . It was a pleasure having 
them here to support the work of the F&WHR and I will be 
following their careers in the industry with great interest”. 

Subscription Renewal:  
e-membership 

 
The next subscription year begins on 1 July 2013 and renewal 
invoices will be prepared during May ready for issue at the 
beginning of June.   

If you wish to opt into or out of the reduced service level 
provided with e-membership for the new subscription year, 
you need to register the change by 30 April 2013.  Otherwise 
your existing service level will continue.   

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

For information on subscription rates and service levels go 
to ‘Membership’ and select the ‘Subscription rates’ page.   

Thank you. 
Martin Govas,  

Treasurer 
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NEWS VIEW 188 
 S&T is the place to be 

I have a job keeping up with news stories and invitations to press briefings on signalling 
and telecommunications developments.  No one is investigating signalling investment or 
procurement at the moment.  In fact, the signalling profession is seen as providing the 
solution to some of the major challenges facing the operational railway. 

Take capacity, the new driverless system for the Victoria Line has now cranked up to 
its full capacity and is now running 33 trains/h in the peaks.  As a user the frequency is 
noticeable.  Testing for the new system for the LU Sub-Surface Lines is progressing.   
The new Automatic Train Operation system for CrossRail has been ordered. 

True, since the McNulty Review of Rail Value for Money, a recurring theme has been 
that infrastructure costs in the UK are too high.  But here too signalling is, generally, an 
exception.  For example, Modular Signalling was initially conceived as the low cost 
solution for resignalling lightly trafficked lines.  But its concepts and hardware are being 
adopted for ‘main line‘ signalling.  Lightweight LED based signal heads are becoming 
the norm, cutting down the heavy steel gantries demanded for safe access and the 
expensive concrete foundation to support them.  

Another long standing criticism has been poor communication with passengers.   
But GSM-R roll-out and cab fitment has passed the half way stage and is making good 
progress.  Here the main issue is whether operators have the structure and processes to 
use the new system effectively, not the ability of the S&T engineers to deliver.  

That said we should not forget that the railway is still installing GSM when the mobile 
telecommunications industry has progressed through 2G, 3G and now 4G.  And there 
are concerns over the capability of GSM-R in its support role as a data carrier for ETCS  

And all this is before the two current defining 21st Century challenges for the 
profession – resignalling with ETCS and implementing Network Rail’s new Route 
Operating Centre strategy.  Neither of these is going to be easy. 

ETCS was not an engineers’ solution to an operating problem – unlike the Train 
Protection & Warning System for example.  Instead it is a political requirement driving a 
technical solution which has been mandated on Europe’s railways including Network 
Rail.  There is also a degree of naïveté in some of the expectations of what the Rail 
Operating Centres will deliver.  And an understatement of what IECCs already provide. 

But compared with the other railway engineering disciplines S&T is the place to be.  
If readers think I am being uncharacteristically optimistic, consider whether you would 
rather be signal engineer grappling with a project which will keep you occupied for years 
or a rolling stock engineer wondering when the next invitation to tender will emerge. 

Roger Ford, Comp IRSE 
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TECHNICAL PAPER - THE FUTURE IS IP 

INTRODUCTION 
IP (Internet Protocol) as its name suggests is the basic protocol 
used on the internet.  However, the tremendously widespread 
adoption of this connectionless packet standard is also due to its 
applicability to so many situations.  It is now the heart of nearly 
all telecoms networks and data communications systems, and is 
already widely used in telecoms applications and is now starting 
to appear in signalling control systems.  This paper describes the 
history and origin of IP, how it works, how it is used for both 
voice and data applications, what the terms TCP, UDP, VoIP, 
NGN, MPLS and Convergence mean and how it may be used for 
signalling systems, together with what the security issues are and 
how these may be addressed.  

HISTORY OF IP 
IP and the internet have gone through a very rapid development 
period.  It originally started as a US defence department project.  
The Advanced Research Projects Agency (ARPA), of the US 
Department of Defence, developed ARPANET which was the 
world's first operational packet switching network, and the 
predecessor of the global Internet.  ARPANET was conceived in 
the mid-1960s, and went international with the first non-US node 
in University College London in 1973 (Figure 1).  One of the 
myths that has arisen was that IP was developed to survive a 
nuclear missile attack, and while an IP network is very resilient, 
the project was initiated simply as a widespread information-
sharing network for universities and research institutes.   

The first message ever to be sent over the ARPANET occurred 
at 12:30 on 29 October 1969.  The word "login” was sent to the 
office next door, the "l" and the "o" transmitted without problem 
but then the system crashed.  They were able to make the first 
successful data transfer about an hour later.  It was the addition 
of TCP (Transmission Control Protocol) in 1983 and the HTTP 
(Hyper Text Transfer Protocol) which allowed information in many 
forms to be easily shared, together with the introduction of the 
now famous WWW (World Wide Web) that has led to the Internet 
becoming the phenomenon that it is today.  However it is the 
basic protocols of TCP/IP that have now become the de facto 
standard for nearly all data and voice communication systems. 

PACKET SWITCHING   
Traditional telecoms and data transmission systems are what are 
known as circuit switched networks.  With this configuration 
there is a permanent connection between two applications.  This 
locks up the communication resource but simplifies the data 
exchange.  A path is established, even when no data is being 
transmitted, and there is no resilience unless a standby path 
provided.  Examples of circuit switched networks are Signalling 
Time Division Multiplex (TDM) systems and GSM-R data for 
ERTMS.  IP is what is known as a packet switched network.  
Within a packet switched network multiple paths are available 
between the end nodes.  The data message is split into small 
“packets” to share capacity and the paths are only used when 
data needs to be sent.  This requires routing to be established 
for each data exchange, however resilience is built in and the 
communications resources are shared.  Examples of packet 
switching are the Internet and GPRS (General Packet Radio 
Service)     

In a packet switched network the data is split up into small 
packets.  Each packet needs to be given information about the 
destination, its origin, and other information.  This adds further 
overhead, increasing the amount of data to be sent, but now the 
data can be routed around a meshed network.  An IP packet is 
shown is Figure 2.  The payload is a variable amount of data to be 
transmitted and is typically a few kbytes to prevent congestion in 
the network, but it can be up to 64 kbytes maximum.  The IP 
header is fixed at 20 bytes and contains a 32-bit source and 
destination address as well as an indication of the length of the 
overall packet.  Other fields provide a checksum, the version of 
IP being used, and a simple type of service indicator.  An intriguing 
field is the “time to live” field.  This is used to set the maximum 
number of hops between router nodes to prevent unsuccessful 
delivered packets circulating and clogging up the network.  After 
the packet has transferred its specified number of hops it is 
simply discarded. 

The IP network as described in its raw state is simply a best 
effort network, and there is no guarantee of the packets arriving 

Telecommunications – the Future is IP 
By Paul Darlington 

Before retiring in 2012, Paul had a 37 year career in the UK 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. 

Figure 1:  ARPANET in 1973 Figure 2:  IP Packet 
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at the destination, or indeed in which order they arrive.  There is 
no association between the transmitter and the receiver, and the 
network is what is known as connectionless.  Some additional 
functionality is required in what is known as the transport layer to 
manage the flow of IP packets. 

TRANSMISSION CONTROL PROTOCOL 
(TCP) 
TCP sits within the IP payload and envelopes the source data by 
a 20-bit header, the composite is then carried by the IP packet as 
the payload.  TCP acts as a connection-ordinated protocol within 
the connectionless network, it assumes the IP network is unreliable 
and undertakes the following functions for the datagram packets.  
TCP numbers the IP packets or “datagrams” at the sending or 
transmitting end of the link and examines the numbers at the 
receiving end, and requests the retransmission of any packets 
not arriving within a specified period.  The numbering sequence 
is used to arrange the packets into the correct order, and finally 
TCP monitors the flow of packets getting through the network 
and adjusts the launch rate accordingly. 

TCP/IP  
A network of routers is shown in Figure 3 together with the role 
of the TCP and IP headers.  The routers only examine the IP 
packet header, and it simply passes the datagram packet on to 
the next router in the network according to a table held within 
the router.  It can be seen that multiple paths for the packets are 
available, and it is possible for two consecutive packets to be 
routed over different paths between router nodes.  None of the 
routers are aware of the function of TCP, and it assembles packets 
in the correct sequence and rearranges the retransmission of 
delayed or errored packets.  A useful analogy of a TCP/IP 
network is the postal system.  Let us imagine a flat pack item of 
furniture being sent through the postal system as a number of 
parcels (packets).  Within each parcel there will be a set of 
instructions which will state the total number of parcels required 
to make the furniture, together with the order in which they need 
to be assembled (let us think of this as TCP).  Each parcel will 
contain the destination and source address of the parcel.  At 
each mail sorting office the mail sorter will simply look at the 

destination address and pass (route) the parcel onto the next 
sorting office in the chain.  If a sorting office or path is not 
available the mail sorter could send the parcel to a different 
sorting office.  The mail sorter (router) does not know or care 
what is within each parcel; he just uses the destination address.  
If a parcel becomes lost in the mail system, or broken (errored), 
the destination requests a replacement parcel to be sent 
through the network.   

Figure 4 shows the role of the routing table within each 
router.  Packets arriving at the input ports of the router are 
queued, and the header of each is examined in turn by the 
router.  A first choice outgoing route is obtained from a simple 
look up table, based on the destination IP address.  The packet 
then joins the queue for the output port associated for its next 
hop and path.  There are a number of ways in which the routing 
table is generated and updated.  Routers are able to discover 
the status of all other routers on the network; whether they are 
experiencing long queues, are out of service due to faults and 
when new routers have come on stream.  Routers send 
discovery IP packets to one another, e.g. Open Shortest Path 
First, and in this way are able to build up a picture of the best 
way to route to particular destinations by taking the least 
number of hops.  Routing tables are automatically modified a 
number of times a day and reacting to changing circumstances 
on the network.   

USER DATAGRAM PROTOCOL (UDP) 
Not every application has the same requirements for the 
delivery of IP packets.  For example in transmitting a Word 
document or email it is critical that you get the entire data 
message transmitted with no corruption.  The data transfer is 
time sensitive but not critical.  It does not matter if it takes a few 
milliseconds to receive the data message, so for such applications 
TCP is used, and which will request the re-transmission of any 
missing or corrupt data packets.  However when transmitting 
voice or video images it is time critical that the data is delivered, 
however gaps in the image or voice can be tolerated, and may 
not even be noticed, and therefore for such applications User 
Datagram Protocol (UDP) is used.  UDP is a protocol that 
assembles the data packets in the correct order the same as 
TCP, but it does not arrange for the retransmission of corrupt or 
missing packets; they are simply discarded.  However in order 
that time critical applications do not suffer from the loss or 
corruption of IP packets, a high Quality of Service (QoS) is a 
requirement of the IP network.   

Figure 3:  Network of IP routers with IP and TCP headers 

Routing Table 

IP Packet Stream 
IP Router 

Next  
Router Destination 

Figure 4:  IP Packet Routing 
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TECHNICAL PAPER - THE FUTURE IS IP 

IPv4, IPv6 
IP is known as version 4.  This would of course imply that there 
were earlier versions of the protocol used for IP and the internet, 
but this is not the case.  IP was created when its functions were 
split out from an early version of TCP in the 1970s that combined 
both TCP and IP functions.  TCP evolved through three earlier 
versions, and was split into TCP and IP for version 4 when it 
became the Internet.  So, when you use IP today, you are using 
IP version 4, abbreviated IPv4.  Unless otherwise qualified, it is 
safe to assume that “IP” means “IP version 4”- at least for the 
next few years anyway. 

IPv4 uses a 32-bit address for the origin and destination.  
e.g. 10011100.01101010.10000010.00100000, or for 
convenience an IP address is written as four decimal blocks; so 
the above example becomes 156.106.130.32.   

A 32-bit address 232= 4,294,967,296 potential addresses, or 
4.3 billon, however in practice the addresses are not efficiently 
allocated, and even with the dynamic allocation of addresses 
IPv4 has now run out of addresses.  IP address space is managed 
by the Internet Assigned Numbers Authority (IANA) globally, and 
by five Regional Internet Registries (RIR), responsible in their 
designated territories for assignment to end users and Internet 
service providers.  IANA exhausted all of their allocation on  
31 January 2011, and some RIRs have already exhausted their 
IPv4 allocations, with the remaining RIRs expected to deplete 
their pools within a few years.   However the problem has been 
known about for a number of years and the solution is IPv6.    

IPv6 uses 128-bit addresses i.e. 2128= 64 billion times the 
capacity of IPv4, and while IPv4 does not provide an IP address 
for every person alive, IPv6 allows for around 4.8×1028 addresses 
per person alive!  IPv6 addresses are organised as eight 16-bit 
bytes, notation based on the representation of each 16-bit byte 
using hexadecimal digits  

e.g. 3FBE:2D00:0000:0000:0004:0377:34DE:98DC.   
For convenience the leading zeros in each 16-bit byte can be 
suppressed, and a double colon is used to represent consecutive 
zeros, and so the example above becomes 
3FBE:2D00::4:377:34DE:98DC.  So if you come across an IP 
address using hexadecimal digits you know you are on a network 
using IPv6. 

IPv6 offers other enhancements such as better security, with 
increased encryption authentication and data integrity, more 
efficient routing and packet processing, multicast rather than 
broadcast (multicast allows bandwidth-intensive packet flows, like 
multimedia streams, to be sent to multiple destinations 
simultaneously) simplified network configuration, with address 

auto-configuration built in, and better support for service such as 
Voice over IP and Quality of Service.   

So what happed to IPv5?  IPv5 was used for an experimental 
protocol known as Internet Stream Protocol.  This was created 
for the transmission of voice, video, and distributed simulation, 
however it was never formally released or implemented, so when 
IPv6 was released the number was skipped to avoid confusion. 

MULTI-PROTOCOL LABEL SWITCHING 
(MPLS)  
MPLS is a method of providing a guaranteed Quality of Service 
(QOS) and Virtual Private Network (VPN) capability within an IP 
network, and a method of making the connectionless IP network 
connection ordinated.  MPLS uses labels to establish a virtual 
path for the IP packets to follow.  This is shown in Figure 5.   
A 20-bit label is attached to the front of each packet at the Edge 
routers of a network, and provides faster routing, traffic 
engineering, and the use of explicit routes, and is similar to that 
available in circuit switched networks.  MPLS is essential for voice 
applications, and also provides VPN network capability for 
security.  This is of much interest to the signal engineer and 
provides a way of benefiting from the reliability of an IP packet 
network with the security of a circuit switched network.  The 
faster routing is because the label switching is done in hardware, 
whereas normal IP routing involves the slower processing of 
software to deconstruct and decode the IP address.   

MPLS also incorporates Class of Service (CoS) network 
performance to differentiate between time critical, high priority 
traffic and delay tolerant, low priority traffic. The IP VPN 
architecture of MPLS assures data confidentiality, integrity, 
authenticity and security using IP Security (IPSec), encryption, 
tunnelling, and pre-shared keys.    

OPEN SYSTEMS INTERCONNECTION 
(OSI) MODEL  
One way of making sense of all the various protocols and layers 
is to map TCP/IP and its supporting protocols against the Open 
Systems Interconnection (OSI) model as shown in Figure 6.  At 
physical Layer 0 and 1 there are the various transmission systems 
and cables in the access and core network.  At Layer 2 there are 
various data link systems that may be used in the telecoms IP 
network, including Ethernet and possibly the Public Switched 
Network for dial up connections.  IP resides at Layer 3, the 
Network layer.  At Layer 4, the Transport Layer, there is either 
TCP for the latency tolerable, or UDP for the latency intolerant 

Figure 5:  Multi Protocol Label Switching Figure 6:  OSI and Internet Layers 
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applications.  There is a vast array of protocols covering many 
possible applications that may run over an IP network, either 
internet or intranet or an IP based secure signalling system; and it 
is at this level where full end to end data security needs to be 
addressed as will be explained later.  The design and standards 
for IP and the internet are administered by a consortium of users, 
academics, and manufactures known as the Internet Engineering 
Task Force (IETF), unlike traditional telecoms networks which 
were designed to international standards governed by the 
International Telecommunications Union (ITU).  The IETF have set 
recommendations for OSI layers 2 to 7, however the IETF 
considers layers 5 to 7 a single entity as can be seen in Figure 6. 
  

CONVERGENCE 
Is a term used to describe a number of aspects of IP.  It can be 
used to describe the convergence of data and voice to be carried 
over the same infrastructure using Voice over IP (VoIP) and it is 
also a term used by manufacturers and network operators to 
describe how a single IP network can replace a variety of legacy 
data and voice networks.  Many telecoms networks have grown 
over the years using different technology and configurations to 
serve new applications and services as they have been 
introduced; however the flexibility and simplicity of IP means that 
a single IP based network can now replace a number of legacy 
networks. 

VOICE OVER IP 
VoIP systems offer many advantages as voice simply becomes 
another application running on an IP network, this offers many 
advantages over a traditional TDM Circuit Switched network.  A 
simple VoIP system is shown in Figure 7.  Internet Telephone or 
computers running Session Initiation Protocol (SIP) uses address 
similar to email address rather than telephone numbers to 
represent the users and the protocol is based on a series of text 
messages.  At its simplest level, as session is set up by the 
interchange between two computers (with telephones attached).  
One aspect of VoIP is the capability of exceptional good quality 
sound compared to a legacy TDM system.  This is because high 
speed codecs convert the voice to IP packets without needing 
the normal 4 kHz frequency filtering associated with the legacy 
TDM networks and 64-kbit/s codecs.  This higher quality is, of 
course, subject to loading on the IP network, which can lead to 
loss of packets and hence degradation of sound quality; which is 
why a high Quality of Service (QoS) is required for VoIP.   

With reference to Figure 7 it can be seen that savings can be 
made with a single structured cabling installation for voice and 
data.  Making voice a data application allows further convergence 
and integration of computer applications such as Outlook 
address book for phone directory, instant messaging, and video 
conferencing.  In the example shown there is also a media 
gateway to interface with traditional 2-wire 50V telephones and 
DPNSS (Digital Private Network Signalling System) trunks for 
legacy telephone connections.  There is also the ability to 
connect to other VoIP systems using a corporate intranet wide 
area network connection, allowing “free” phone calls; assuming 
the private network has a high QoS.   

An example of an integrated desk top application for voice 
and data is shown in Figure 8.     

The various scenarios of how VoIP can be deployed are 
shown in Figure 9.  Connection A to B is over a corporate 
intranet wide area network as described above, with the quality 
of the call being controlled by the appropriate dimensioning of 
the intranet.  Connection C to D is over the public internet.  The 
earliest application of this scenario was with telephone handsets 
plugged into a computer via the internet to a colleague with a 
similar arrangement.  This arrangement requires both parties to 
be on line at the same time and for an email path to be 
established between the two parties.  The quality of the call will 
be highly dependent on the loading of the internet and can vary 
considerably, as there is no QoS on the public internet.   

Figure 7:  Simple Voice over IP system for an office 

Figure 8:  Converged business desk top with voice and data applications 

Figure 9:  VoIP scenarios 
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TECHNICAL PAPER - THE FUTURE IS IP 
However quite satisfactory calls are possible, and this scenario 
has been much improved with the introduction of services such 
as Skype and Facetime, and with the addition of video as well as 
voice.  Connection can be made between the users on the 
intranet and the internet, e.g. A to D in Figure 9, with the IP 
packets being vetted by the company Firewall. 

The most exciting scenario for VoIP is the replacement of 
some or all of the Public Switched Network (PSTN) by an IP 
alternative.  This is achieved by the use of a gateway between 
the PSTN and the internet.  Calls from user E are switched to 
Gateway 1, where the call progresses over the internet to exit at 
Gateway 2, and finally to user F via the PSTN.   Since no charge is 
made for calls over the internet, user E can enjoy considerable 
savings.  The scenario could be extended to allow calls to be 
routed via the intranet and internet, i.e. from A to F. 

This can be taken a stage further and for the circuit switched 
TDM-based exchanges within the PSTN to be replaced with VoIP 
equipment, so the PSTN itself becomes an intranet.  This was the 
vision for British Telecom’s 21st Century network shown in  
Figure 10, with the existing BT legacy network shown in Figure 11.   
This had the objective of replacing all of the various BT networks 
with a single converged IP network for all services.  The plans 
have been put on hold for the time being to enable BT to 
maximise the life of their legacy PSTN exchanges; however many 
other telecoms service providers already use totally IP-converged 
networks.  

PRIVATE IP NETWORKS 
There are already many private IP networks, and these include; 
Power Utilities - ENEL (Italy), Transelectrica (Romania), NEK (Bulgaria), 
EDF/RTE (France), Elia (Belgium),  Tennet (Nederland), SEPS (Slovak), 
Furnas (Brasil).  Railway Administrations SBB (Switzerland),  
PKP (Poland), OBB (Austria), ZSR (Slovak Rep.), ADIF (Spain), 
REFER (Portugal), RailTel (India), Bankferket (Sweden), NMBS 
(Belgium) and Network Rail (UK) with IP networks in Scotland and 
the North West for LLPA installations.   

One of the most interesting IP networks, and relevant to 
railways, is the Highways Agency (GB), where a private IP 
network is used to connect and manage several thousand 
motorway CCTV cameras, help points and road signs. 

SO WHAT WOULD A RAILWAY IP 
NETWORK LOOK LIKE? 
Figure 12 shows a possible Railway IP network.  The access layers 
are split into one for mission critical services, e.g. GSM-R, 
ERTMS, Interlockings, Overhead Line Equipment control; with 
lineside telephony provided by fixed GSM-R mobiles, and one for 
normal services, e.g. Close Circuit Television, Customer Information, 
Help-points, Public Address, VoIP, WiFi (stations, buildings and 
possibly line-side) Remote Condition Monitoring and Local Area 
Networks for offices and stations.  The mission critical access 
layer would have rugged switches and routers, with enhanced 
duplication of components and power supplies.  The access rings 
would be connected to at least two nodes on the core router 
layer via MPLS Edge Routers.  MPLS VPNs would be created 
within the core of the IP network for the various services.   
Additional capacity in the core rings could be provided by using 

Dense or Course Wavelength Divisional Multiplexing (DWDM or 
CWDM) over a fibre network.  Central file storage, internet 
connection, and GSM-R / VoIP Servers would be centrally 
located and connected to at least two core nodes.  Traffic 
Management Centres would also be connected to at least two 
core nodes, and a telecoms network IP management centre 
could be co-located with one of the Traffic Management 
Centres.  

WHAT WILL AN IP NETWORK DO FOR 
RAILWAY SIGNALLING? 
There are many advantages for using an IP network for railway 
signalling.  Firstly there is cost.  IP is already dominating, and by 
using standard off-the-shelf data communications products 
economies of scale can be achieved.  But it is not just about cost, 
IP networks are very resilient and can reduce the risk of the loss 
of data communications paths with providing availability in the 
order of 99.99%.  This will become increasing important with the 
introduction of larger signalling control areas.  IP networks are 
very flexible, and it is very easy to transfer control to an 
alternative location; again this will become increasing important 
with the introduction of large traffic management control 
centres, which would benefit from some form of business 
continuity strategy. 

There are challenges, one of which is latency.  Latency (end 
to end time delay) could be as much as 50 milliseconds for IP 
network, even with MPLS however this will be problem for Solid 
State Interlocking, as SSI latency must not exceed 4.49 milliseconds 
end to end and with no greater than 3.6 milliseconds difference 
between the diverse paths.  In the short term Network Rail’s 
answer will be the Fixed Telecoms Network (FTN), as the design 
of the FTN will provide circuit switching to comply with the SSI 
standard, and while good design of an IP Network can reduce 
the network delay, future signalling applications will need to take 
into account the possibility of data transmission delays. 

Security is a concern, but there are solutions.  Encryption and 
firewall software are commercially available and in many designs, 
types and formats to suite applications.  The signalling 
communication application layers need to provide the required 
defence against transmission and access threats, in accordance 
with EN 50159:2010 “Railway applications - Communication, 
signalling and processing systems - Safety-related communication 
in transmission systems” as shown in Figure 13.  A MPLS VPN 
can provide control and security through the IP network using 
IPSec, and networks managed by rail professionals reduce the 
risk, along with competence and procedural control measures for 
maintenance and operations personnel. 

Quantum cryptography and the use of private IP networks to 
isolate sections of signalling network, e.g. control centre and 
lineside, together with the use of router and network devices 
with integral functional firewall, are further mitigations available 
to future signalling and telecoms engineers.   

We must remember that there is a whole world of industry 
with as big or even greater need for security than railways.  And 
finally there is inevitability – IP is dominating so do not ignore it! 
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Figure 11:  BT Legacy Networks 

Figure 12:  Railway IP Network 

Figure 13:   

EN 50159:2010 Railway Applications - Communication, signalling and processing 
systems - Safety-related communication in transmission systems 

Figure 10:  BT 21CN Converged IP Network 
IP Communication Network 

Application 
Process 

Application 
Process 

Application 
Process 

Application 
Process 

Safety-related 
Transmission 
and Access 

Defence 
Process 

Safety-related 
Transmission 
and Access 

Defence 
Process 

Central Server Storage Internet Connection GSM-R and VoIP Switch 
Other Networks -  

e.g. mobile service providers 

MPLS Core Routers 

Edge Routers 

Switches 

RCM 

CCTV              CIS            Help Points                PA 

VoIP 

OHLE Control 

Edge Routers 
Rugged Switches 

ERTMS 

GSM-R Fixed 
Telephone 

Lineside Signalling Control 

MISSION-CRITICAL SERVICES STANDARD SERVICES 

Traffic Management Centres 



NOT FOR RE-PRINTING

©

 IRSE NEWS  |  ISSUE 188  |  APRIL 2013  8 

Two of the presentations made at Technical Meetings of the 
IRSE in London last year described the signalling systems being 
planned for the Thameslink and Crossrail cross-city routes in 
London (published in IRSE NEWS Issue 170 and 173 
respectively).  Both these projects are aiming to provide a high 
frequency train service (24 trains/hour) within a core section of 
route in the city centre, with trains running through from existing 
suburban networks on each side of the city, but they have taken 
radically different decisions on a choice of signalling technology 
in the core section: 

 Thameslink has specified interoperable European Rail Train 
Management System (ERTMS) Level 2 signalling; 

 Crossrail has specified non-interoperable Communications 
Based Train Control (CBTC) proven in a metro application. 

Of course the comparison is not as simple as it sounds, as the 
scope of ERTMS and CBTC are not the same.  Whereas CBTC is 
a term used to describe an integrated signalling system 
including Automatic Train Operation (ATO), interlocking and 
control centre functionality, ERTMS is a simply a standard for 
automatic train protection and cab signalling functionality and 
interfaces.  For Thameslink, the ERTMS component will be 
integrated not only with conventional signalling components 
such as interlocking and automatic route setting, but also an 
ATO system which is essential to avoid a loss of capacity due to 
variability in manual driving techniques.  By choosing a CBTC 
solution, Crossrail will avoid these integration problems as the 
supplier will provide a package designed from the start on 
moving block principles with integrated ATO, unconstrained by 
the need for any backward compatibility with conventional fixed 
block lineside signalling or interoperability with other suppliers’ 
equipment. 

The operational and commercial decisions that have driven 
these choices were explained in the two papers.  However, cross 
city suburban operations of this type exist or are planned in 
other European cities, so the need to make a decision on 
signalling technology is not unique to London.  The IRSE 
International Technical Committee has collated information 
about some other current projects to compare with the London 
examples and identify common themes: 

MADRID SUBURBAN 
There has been a tunnel for suburban trains between Chamartin 
station in the north of Madrid and Atocha in the south for many 
years, but in last few years two more tunnels have been 
constructed – one of these is dedicated to high speed trains but 
the second new tunnel is to enhance the capacity of the 
suburban network.  This opened in 2008 with conventional 
lineside signalling and the national ASFA (Anuncio de Señal y 
Frenado Automático) train protection system, but it is being 
upgraded with ERTMS/ETCS Level 2 to enhance the capacity.   

This is the first stage of a wider project to install ERTMS 
throughout the Madrid suburban network, with ETCS Level 2 in 
the city centre and ETCS Level 1 in outer areas.  This project is 
the furthest advanced of those described here – the first train 
ran under ERTMS/ETCS Level 2 in March 2012. 

INSTANBUL MARMARAY 
A new tunnel is being constructed under the Bosphorus strait in 
the Turkish city of Istanbul.  The primary purpose of the tunnel is 
to provide a commuter link across the city, but it will also be 
available for long distance passenger and freight trains as it will 
provide the first physical link between the European and Asian 
parts of the Turkish railway network.  It is planned that the 
tunnel will be dual equipped with a CBTC system for the 
suburban trains, and ERTMS/ETCS Level 1 for long distance 
passenger and freight trains. 

PARIS RER LINE E 
The RER lines in Paris are a classic example of a cross city 
suburban operation.  Line A for example, links suburban routes 
east and west of the city and uses the SACEM signalling system 
developed in the 1980s.  SACEM is a fixed block system that 
uses sub-divided track circuits to give short headways in station 
areas.  RER Line E at present only runs from the eastern suburbs 
through a tunnel to a terminus part-way across the city centre, 
but it is now planned to extend the tunnel to link with western 
suburban lines, creating two cross city routes, one to the west, 
one to the east with the central Paris section as a common part.  
This will use CBTC signalling with the national ATP system KVB 
(Contrôle de Vitesse à Balises) as a fallback.  This project was 
launched in 2010.  The construction works will begin in 2014 – 
the target date for opening is 2020.   

The similarities and differences between the projects are 
best compared in a table (opposite).  This lists the key project 
requirements that may have influenced the choice of signalling 
system, as well as the signalling solution that has been chosen. 

DECISION MAKING PROCESS  
So how does this wider comparison help us understand the 
decision making processes that result in a choice of different 
signalling technologies for superficially similar railways? 

- Thameslink and Madrid have chosen ERTMS/ETCS; 
- Crossrail, Marmaray and RER line E have chosen CBTC. 

Comparing the characteristics of the different projects, the 
theme that emerges most strongly is the weighting in 
importance of the core section in the city and the outer 
suburban areas.  It is apparent that the projects choosing 
ERTMS are perceived by the key stakeholders as links between 
existing wide ranging suburban networks, whilst those that 
choose CBTC are seen more as urban railways with trains that  

CBTC or ERTMS for Cross City Suburban Rail? 
By Ian Mitchell  
on behalf of the IRSE International Technical Committee 

INTERNATIONAL TECHNICAL COMMITTEE 
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operate onto the wider network. 
This differentiation can be seen in other decisions, not just 

technical but organisational, for example: 

 Crossrail will have platform screen doors, Thameslink will not; 

 Crossrail will have a dedicated control centre, Thameslink will not; 

 Crossrail has a local infrastructure manager (Transport for 
London), Thameslink comes under the UK national infra-
structure manager (Network Rail); 

 Crossrail’s commissioning strategy is to commence 
operations initially within the core section, and extend onto 
the national network at a later date;  Thameslink is an 
existing cross city operation, additional train services will be 
progressively introduced when the improved signalling and 
trains are ready. 

Once this stakeholder perspective is recognised, the reason for 
choice of signalling system becomes clear – an urban railway 
project will choose a CBTC solution which is proven in high 

 
 

   Requirements 

 
   Solution 

 

Project 
description 

Upgrade of existing 
north-south route 
between St Pancras 
and Blackfriars 

New east-west route 
in tunnel between 
Paddington and 
Liverpool Street 

New north-south route 
in tunnel between 
Atocha and Chamartin 
for lines C-3 and C-4. 

Marmaray Link tunnel 
under the sea between 
European and Asian 
parts of the city 

Extension of RER 
Line E from St 
Lazare to 
Nanterre 

Infrastructure 
Manager 

National  
(Network Rail) Local (TfL) National (ADIF) National (DLH) National (RFF) 

Entry into service 2018 2018 2012 2015 2020 

Timetable 
24 trains/hour 
New trains 

24 trains/hour 
New trains 

17 trains/hour 
Existing trains 

12 trains/hour 
New trains 
Also additional long 
distance passenger 
and freight trains. 

28 trains/hour 
New/existing 
trains 

Characteristics of 
core section 

Existing railway 
4 km 
4 stations 

New railway 
10 km 
6 stations 

New tunnel (in 2008) 
8 km 
4 stations 

New tunnel 
14 km 
4 stations 

4.5 km of 
existing part 
10 km of new 
part 
6 stations 

Characteristics of 
wider network 

16 destinations 
Several hundred km 
route.  Up to 120 km 
from city 

4 destinations 
Up to 40 km from city 

4 destinations 
82 km – 25 stations 
Up to 60 km from city. 

2 destinations 
77 km of route 

3 destinations 
>100 km of route 

Access to core 
section 

Dedicated trains 
only 

Dedicated trains only 
There is a long term 
commitment to 
retrofit to allow 
interoperable trains 
when ETCS Level 3 
moving block is 
proven. 

Dedicated trains only 

CBTC fitted computer 
trains ERTMS fitted 
long distance 
passenger and freight 
trains 

Mainly fitted train, 
but some unfitted 
trains can access. 
Some parts of the 
core section are 
possibly used for 
degraded mode of 
other traffic (access 
to Gare de l’Est) 

Level of 
automation 

Automatic train 
operation 

Automatic train 
operation with 
platform screen doors 

Manual train operation 
ATO for CBTC trains 
Manual train operation 
for ETCS Level 1 trains 

Automatic train 
operation 

Primary signalling 
system for core 
section 

ERTMS/ETCS Level 
2 CBTC ERTMS/ETCS Level 2 

  

CBTC (commuter 
trains) 
  

CBTC 

Capacity of the 
primary signalling 
system 

27 trains/hour 30 trains/hour 24 trains/hour 28 trains/hour 30 trains/hour 

Fallback 
signalling system 
for core section 

Lineside signals 
Train Protection & 
Warning System 
(TPWS)/Automatic 
Warning System (AWS) 

None 
Lineside Signals 
ERTMS/ETCS Level 1 
ASFA 

Lineside Signals 
ERTMS Level 1   
(This is primary system for 
long distance passenger 
and freight trains) 

Lineside signals 
KVB 

Signalling 
systems fitted to 
dedicated trains 

ERTMS/ETCS 
TPWS/AWS 

CBTC 
ERTMS/ETCS 
TPWS/AWS 

ERTMS/ETCS 
ASFA 

CBTC only 
(CBTC trackside is install-
ed on the full 77 km route 
used by these trains) 

CBTC 
ERTMS/ETCS 
KVB 

  London Thameslink London CrossRail Madrid Suburban Istanbul Marmaray Paris RER line E 
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capacity metro applications, whilst a project 
with a wider network focus will choose an 
ERTMS technology used on the wider 
network and seek to optimise its application 
in the core section to deliver the required 
capacity.  It comes down to a choice of 
where to take the risk: 

 Thameslink -  the risk is that ERTMS is 
not yet proven to deliver very high 
capacity and integration with ATO 
needs to be achieved; the worst case 
consequence of failure would inability 
to deliver the full 24 trains/hour 
timetable reliably; 

 Crossrail -  the risk is the unproven 
transition between the different types 
of signalling, CBTC on the core section 
and ERTMS (and AWS/TPWS, the 
existing UK national train protection 
system) on the existing suburban 
sections; the worst case consequence 
would be Crossrail services having to 
be restricted to the core section. 

Of course the ideal solution would be a 
system that has the proven capacity 
performance achieved by existing CBTC 
systems, and is also compliant with the 
ERTMS standards.  The key factor 
preventing this at present is the speed and 
capacity limitations of the GSM-R circuit 
switched data link used to communicate 
between onboard and trackside elements of 
ERTMS.  It has been recognised for many 
years that this is the weak link in the ERTMS 
concept, and it is now planned to produce a 
revised specification based on modern 
Internet Protocol data communications.  
Once this is in place, a convergence of 
ERTMS and CBTC technology will be 
possible – suppliers are already planning for 
this, in many cases they are already using 
same hardware platform for both types of 
system.  This convergence is also a topic 
proposed for the next round of European 
Commission research funding. 

In the meantime, we will continue to see 
different technology choices being made as 
result of stakeholder expectations and 
perceptions of project risk.  Taking into 
account all the factors, the different 
decisions made by Thameslink, Crossrail and 
the other projects are perfectly logical.  
However in another ten years the picture 
may be quite different and a truly universal 
signalling solution that meets all the 
aspirations for interoperability and capacity 
could be available “off the shelf”. 

 

Since the early days of railways, System 
Thinking has been a core aspect when 
developing and expanding the railway.  
With the increase of the complexity of 
the railway, due to an ever increasing 
demand for its products by the society, 
System Thinking became a key factor.   

The railway is not a collection of 
independent disciplines, like track 
construction, civil engineering or 
signalling, but a complex cooperation 
between all these disciplines.  All this 
comes together in the product the 
railways offer their customers: a valued 
transport mode for travellers and goods. 

Up to the late nineties most railways 
in Europe were organised as monolithic 
companies which made it possible to 
understand the system as a whole.  This 
system aspect was also embedded in the 
people that worked in the railway and it 
was a vital feature in the training of the 
railway employees at all levels.  On many 
occasions young engineers, when joining 
a railway, were rotated through different 
jobs, in order to experience for 
themselves the different aspects of the 
railway system.  Engineers working in 
the infrastructure side of the system 
were often also trained as a driver or 
worked as an operator in the control 
centres. 

The splitting of the railway into an 
Infrastructure Manager and a Railway 
Undertaking has diminished this System 
Thinking.  Each side of the railway is 
more and more trying to fulfil its own 
allocated task, a contributing element of 
what was once a system.  The Infra-
structure Manager for example wants to 
improve its targets of availability, 
forgetting in the process the end 
customer who stands on the platform or 
sits in a train.  We have seen recent 
examples of this.  

It is therefore important that we 
regain the System Thinking; at least that 
we try to embed this system view in the 
engineers who join the railway in the 
future.   

How can we keep System Knowledge  
in the railway sector? 
“Without System Thinking it does not work.” 

The older generations of railway 
engineers will be retiring in large numbers 
in the coming years, due to the 
unbalanced age profile that we have in the 
sector.  With silo thinking (caring only 
about their own discipline) the complexity 
of the railway cannot be handled, even 
more if the different aspects of the railway 
only come together at supervisory level 
like Ministries or Regulators. 

System Engineering has been the 
current buzzword since the beginning of 
the decade.  It means that systems should 
be treated as a whole, managing the 
interaction and interfaces of its parts.   
It also means that an optimal solution for a 
subsystem (track, signalling, etc.) does not 
always lead to an optimal system as a 
whole.  The interactions/interfaces play an 
important role and should be understood 
by the people managing the system, in all 
parts of the lifecycle.  Hence the need for 
System Thinking. 

System knowledge is vital; without it 
the railway cannot function properly to 
fulfil the needs of its customers - you and I 
when we take a train for our mobility 
needs! 

 
 

This piece was written by Frans Heijnen in 
his role as Vice President of the VDEI.  The 
VDEI (Verbandes Deutscher Eisenbahn-
Ingenieure – Association of German 
Railway Engineers) tries to be one of the 
contributing factors for expanding this 
System Knowledge.   

As a platform for professionals it offers 
its members the paths to understand and 
connect to other parts of the system.  
VDEI should also be seen as a house of 
System Knowledge, in cooperation with 
universities and training facilities.   

 
www.vdei.de 

 
 

ITC        SYSTEM KNOWLEDGE 
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Thales is to install its SelTrac Communications Based Train 
Control (lCBTC) system on Vancouver’s new SkyTrain extension.  
Scheduled for service in 2016, the 11 km Evergreen Line will 
connect Coquitlam to Vancouver via Port Moody and Burnaby, 
calling at seven stations.  Under a contract signed in February 
2013, Thales will upgrade the existing central control system.  

Vancouver Train Control System 

Bombardier Transportation will deliver its globally proven 
INTERFLO 450 ERTMS Level 2 solution for the Legnica-Wroclaw-
Opole section of Poland’s E30 line.  The contract, awarded in 
February 2013, is part of the modernisation programme of the 
pan-European transport corridors which will ensure interoperability 
on railway lines in Poland.  The third ERTMS Level 2 project in 
Poland, the new contract is valued at approximately 35 million PLN 
(8 million euro, $11 million US).  The project, to be delivered in 
26 months, will connect to the Legnica-Wegliniec-Bielawa Dolna 
section of the E30 line where Bombardier is already delivering 
the pilot implementation of ERTMS Level 2 in Poland.  

Bombardier ERTMS technology is also being implemented on 
the Warsaw-Gdynia section of the E65 line.    

More ERTMS for Poland 

Nokia Siemens Networks (NSN) has won a contract from Polish 
rail operator PKP to provide its global system for mobile 
communications-railway (GSM-R) infrastructure for the Warsaw-
Gdynia line.  Under the deal, the 350 km section of Poland's E65 
line, which serves 35 stations, will be equipped with GSM-R 
mobile network infrastructure. 

Nokia Siemens Networks will provide its GSM-R radio 
network equipment and base stations, base station controller, 
the transmission backbone, as well as dispatchers and handheld 
terminals.  They will also install its NetAct maintenance system 
for railways, as well as integrate ETCS Level 2 signalling for the 
GSM-R turn-key project. 

GSM-R mobile for Polish Railways 

Under a two year contract, worth AUD 34.9 million,  Ansaldo STS 
will be responsible for the maintenance of railway traffic control, 
signalling systems (ERTMS Level 1 & Level 2)  and associated 
systems on the 495 km Madrid to Puigverd de Lleida dual track 
High Speed Line which links the cities of Madrid and Barcelona 
with the French border.  The contract includes an ‘option to extend’ 
for a further six months.  

The line’s main characteristics are:  
Maximum Line Speed: 350 km/h; 13 interlockings; 
Five Radio Block Centres; Four commercial stations; 
2 x 25 kV a.c. traction system.  

Spanish High Speed Line Maintenance 

Network Rail Signalling Contracts 

London Underground’s Northern Line’s new signalling system is 
now live on the West Finchley and High Barnet section as at the 
end of February 2013.  When switched on across the whole line 
in 2014, the signalling system will allow trains to run faster and 
closer together. 

David Waboso, London Underground’s capital programmes 
director, said “The upgrade will mean we can carry an extra 
11 000 passengers per hour which is equivalent to a fifth more 
passengers.  Journey times will also be reduced by 18 per cent”. 

Signalling system goes live on the 
London Underground Northern Line 

Great Western Main Line  
Signalling Solutions Limited (SSL), the Alstom/Balfour Beatty 
joint venture, has announced the award of three contracts worth 
a total of £22 million.  The contracts will cover the early stages in 
the renewal of the Network Rail signalling system controlling 
major areas of the Great Western Main Line in preparation for 
the main works, which are planned to take place between 2013 
and 2015. 

The projects are driven by the requirement, in addition to the 
renewal of life expired equipment, to prepare the line for 
electrification and the overlay of ERTMS. 

Arundel to Horsham  
Signalling Solutions Limited (SSL) has announced the award of a 
£12 million contract to provide a renewal of the signalling system 
controlling approximately 18 miles (~30 km) of railway between 
Arundel and Horsham. 

With the main commissioning scheduled for October 2013, 
the project will see SSL supply and install the latest version of 
Smartlock 400™ interlocking as a “swap-out” of SSL’s first pilot 
version of this equipment.  

Gatwick Station  
Signalling Solutions Limited (SSL) has announced the award of a 
contract from VolkerFitzpatrick.  Valued at around £9 million it 
will provide the signalling component within a project to 
upgrade Gatwick Station.  The main commissioning dates are 
scheduled in May and December 2013.   

The project will see SSL supply and install a Smartlock 400™ 
interlocking, SSL’s latest Computer Based Interlocking product, 
designed and manufactured by parent company Alstom.  

North Lincolnshire Design contract  
Signalling Solutions Limited (SSL) has announced the award of a 
£750 000 contract from Network Rail to provide the early design 
stages for the large scale renewal of the signalling system 
controlling lines in the Scunthorpe-Cleethorpes area of North 
Lincolnshire in preparation for the main works, which are 
scheduled to take place between 2014 and 2016. 

During the main works, SSL will deliver the design, supply, 
installation, testing and commissioning of the renewed 
signalling, as well as the associated power system and minor civil 
engineering work. 
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Thales, in a consortium with Kapsch CarrierCom, announced in 
February 2013 that it had won a 35m contract from National 
Railway Infrastructure Company (NRIC) in Bulgaria to supply an 
electronic signalling and telecommunication system for the Sofia-
Plovdiv railway line. 

Under the deal, the companies will provide a signalling 
system to the 133 km Sofia-Plovdiv line, which is a part of the 
International Rail Corridor IV from Dresden to Istanbul, crossing 
Bulgaria.  Five operating stations in Bulgaria are already 
equipped with electronic interlocking supplied by Thales. 

Thales will be responsible for the installation of electronic 
interlockings for five stations, including outdoor facilities, 
European Train Control System Level 1 trackside equipment and 
CheckPoint solutions comprising trackside train condition 
monitoring.  Kapsch will deliver GSM-R technology as well as 
dispatcher extensions, CAB radios and handhelds for the project, 
which is scheduled to be completed in 28 months. 

Bulgarian Rail Signalling Contract  

Testing for the new signalling system to be installed on London 
Underground’s Sub Surface Lines (SSR) commenced in early 2013.  
London Underground (LU)  and Bombardier are installing the 
new Cityflo 650 system to run more trains and increase capacity. 
The contract is worth around £354m. 

The upgrade will deliver a new signalling system for 310 km 
of track and 113 SSR stations, equipment installation for 191  
S Stock trains, 86 Piccadilly line trains, 49 engineering trains and 
six heritage trains; one integrated service control centre and 
back-up facility; seven signalling equipment rooms; and 36 major 
track layout changes.  The work will be complete by 2018.   

LU and Bombardier are carrying out initial testing until  
mid-2013 and formal testing will start with the first S Stock train 
fitted with Automatic Train Control (ATC).  The test track will 
eventually be reconfigured to replicate the operational 
environment of London Underground.   

David Waboso, LU’s capital programmes director, said “Over 
the last few years LU has been working with and learning from 
other metros around the world in order to identify proven ways 
to upgrade the Tube whilst minimising disruption.” 

The system is similar to that used on Madrid’s Metro – the 
successful installation and operation of which is thought to have 
been a key driver in LU choosing Bombardier for the resignalling 
of the Sub Surface Lines.  Cityflo 650 is also used on many other 
lines around the world in Europe, Asia and North America.  It is a 
moving block Communications Based Train Control system using 
radio-based wide area networks to communicate between the 
control centre and the train, reducing the need for track-mounted 
cabling. 

It does mean yet another signalling system is now in place, 
following the S40 upgrade for the Jubilee line, and DTG-R on the 
Victoria.  Bombardier says Cityflo 650 can be installed without 
interruption to services – it was installed without weekend closures 
in Madrid – and to tight timelines, and says it can provide inter-
operability with legacy train control systems and can be easily 
adapted.   

 

Invensys Rail has been awarded a £57.8 million signalling 
contract by Network Rail for the Great Northern Great Eastern 
(GNGE) upgrade project.  The 16 month programme, which is an 
integral part of the East Coast Main Line Capacity Relief Project, 
will see a significant upgrade to the existing line between 
Doncaster and Peterborough that will be used as the primary 
day time route for freight traffic.  

The scope of Invensys Rail’s contract includes all elements of 
design, testing, installation and commissioning for the re-
signalling of 86 miles of track, including 45 level crossings, the 
demolition and removal of 24 signal boxes (including Level 
Crossing Gateboxes) and the replacement of seven interlockings. 

The first of five major phase commissionings is scheduled to 
take place in August 2013, with the final commissioning planned 
for March 2014. 

Network Rail GNGE Signalling  

Ansaldo STS, a unit of Finmeccanica Group, announced in early 
January 2013 that it had won an 82m signalling contract from 
the Italian Railway Network (RFI) to carry out part of the techno-
logical works on a high-speed rail link between Treviglio and 
Brescia in Italy. 

Ansaldo, as a member of the Consorzio Saturno consortium, 
will design, build and install signalling and communication systems 
on the 57 km high-speed line, which is currently under construction.  
The signalling systems include Level 2 ERTMS/ETCS and multi-
station, while the automation installations comprise high-speed 
SCC. 

Treviglio to Brescia Contract Awarded London Underground ATC Testing 

Bombardier Transportation, leading a consortium with Belam 
Riga, confirmed in January 2013 that it has won a contract for 
the construction and upgrade of the signalling and associated 
infrastructure systems in the Bolderaja region of Latvia.  
Bombardier will deliver its INTERFLO 200 solution to Latvian 
Railways (LDz) on a section of the Bolderaja – Zasulauks line, 
which connects the capital city Riga with the Boldoraja and Riga 
harbour area.  The total contract is valued at approximately 9.5 
million LVL (13.6 million euro, $18.2 million US), with 
Bombardier’s share valued at approximately 3.7 million LVL (5.3 
million euro, $7.1 million US). 

In addition to the design, installation, testing and 
commissioning of the INTERFLO 200 mainline solution, 
Bombardier will supply its BOMBARDIER EBI Lock 950 R4 
Computer-Based Interlocking (CBI), EBI Screen 2000 Centralised 
Traffic Control (CTC), and EBI Gate 2000 level crossing systems.  
Delivery is scheduled to be completed within 33 months.   

Latvian Signalling Contract 
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IRSE NEWS yet again has another exclusive interview with the 
next President-elect.  David Weedon will take over the reins at 
the AGM in London on Friday 19 April.  We posed a number of 
questions to him regarding his personal opinions and this is what 
he had to say on numerous subject matters. 

What and when was your first contact with the 
IRSE and when did you join? 
Like many others who commenced their career with British Rail, I 
was given an application form on my first day at work and told to 
complete it.  Those who joined the Southern Region in the 1970s 
and early 1980s will remember the Training Officer Dan Crawley, 
who made sure that I joined.  In my early days, I was also 
despatched to Clapham Training School and given free run of the 
cupboard with all the IRSE green booklets.  Roger Penny was 
appointed as my Mentor but I cannot recall whether he spoke 
much about the IRSE at that time.  I also cannot recall when I first 
attended an IRSE meeting but know I was occasionally doing so 
by the mid-1980s, despite the frequent enquiries as to whether I 
was related to the much better known ‘Weedon’ in the Institution. 

What does your current job involve working for 
Network Rail? 
Since early 2006 I have been the Principal Signal Engineer for the 
Thameslink Programme.  What that has actually involved has 
changed over the subsequent years, as the organisation has 
evolved.  When I joined the Thameslink Programme there were 
about 60 of us across all the various functions, the Transport and 
Works Act Inquiry was soon to commence and there was no 
funding.  I was initially the only signal engineer and steadily built 
the signal engineering team as we progressively gained TWA and 
financial authorities.  There were some rather hasty enabling works, 
such as the opening of St Pancras low level station and additional 
facilities to support the closure of Blackfriars bay platforms, but 
the main challenge was the development and delivery of the high 
capacity signalling for the core area through the centre of 
London.  This had to be designed to provide the highest 
reliability and capacity (24 trains per hour of 12 coach length), 
using proven technology to minimise the business risk.  The final 
stage was commissioned at Easter 2012, by which time the 
organisation had been ‘de-centralised’ with separate teams 
delivering the various remaining projects within the overall 
Programme. 

I have retained the overall ‘Technical Authority‘ role for 
signalling, but am now part of the ‘Central Engineering’ team that 
supports the whole Programme.  I no longer have direct delivery 
responsibility and currently deal primarily with technical issues, 
standards compliance (or often more precisely agreed non-
compliance), equipment approvals, system performance, the 
interface to other functions such as electrification, and the 
involvement of Thameslink in the wider industry.     

Are you looking forward to your year as President 
in the 101st year of the Institution? 
Very much so but with significant trepidation.  As I am sure 
previous presidents can testify, there is much to be arranged 
prior to becoming President, including technical seminars, 
technical visits, the London papers programme and the biggest 
challenge of all, the Convention.   

I am particularly grateful to Colin, Rod Muttram, David 
Bradley, Peter Woodbridge, Keith Walter, Ian Harman and Steve 
Bissell for their help with the planning and arrangements.  There 
are also many others to whom I am indebted for agreeing to 
present papers and provide sponsorship. 

It is a privilege to be able to take a lead role in the profession 
that has been so big a part of my life for the last 33 years.  Like 
most S&T Engineers, I have fairly strong views on the issues 
facing the industry but have been frustrated by the difficulty of 
having any strategic influence.  I welcome the opportunities this 
year will hopefully bring, although I am not naturally one who 
seeks the limelight.   

I will still need to do my ‘day job’, which may be a challenge.  
That’s a bridge yet to be crossed, although has already become 
something of a struggle! 

What do you personally want to achieve as 
President during your year in office? 
Continued global growth and influence of the Institution which, 
to borrow a Network Rail objective from their recent Strategic 
Business Plan, is to be acknowledged as a trusted leader in the 
rail industry.  I believe that to already be the case, as 
demonstrated by our continued growth in membership and 
formation of new sections. 

A personal objective for my year as President, for which I 
make no apology, is to strengthen the bond between the UK 
administrations and the IRSE, clearly demonstrating the value of 
the Institution supporting businesses and staff development.  We 
have been doing that for 100 years but in the immediate post-
privatisation era the fragmentation of the industry, that needed 
the support more than ever, allowed the strength of the 
relationship to decline. 

There are two specific challenges that I think the Institution 
needs to address, both of which have been highlighted during 
the Centenary year.  The first is the need to support professional 
development for S&T Engineers, including perhaps training 
opportunities, which is something of particular concern in some 
of our overseas sections.  Francis has indicated his willingness to 
take a lead.  The second challenge is to understand what our 
role should be in shaping the future of train control systems.  It 
seems to be accepted that cost effective systems need greater 
standardisation but, despite 20 years of ETCS, there remains 
much that could be achieved.  Should we be the facilitator, or 
even custodian, of standards? 

What has been the biggest influence to you 
during your career? 
If I may, I will give two important influences.  
Firstly, my years with maintenance responsibility were a major 
influence.  Projects come and go, but the maintenance function 

A Word with 
David Weedon 

A WORD WITH DAVID WEEDON 
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lives with the consequences for the remainder of the 
system life and has to demonstrate continuous 
performance improvement.  Projects conduct detailed 
planning for specific commissionings but the maintenance 
organisation has to plan for the foreseen and unforeseen 
24/7 365 days of the year.  

Secondly, the Clapham accident and subsequent 
changes have been very significant.  I was a part of what 
happened at Clapham, together with the consequences, 
and am very conscious of the need to ensure the real 
lessons remain embedded in our industry.  I find it hard to 
believe that later this year it will be 25 years since that 
morning when I walked into Clapham from a train stopped 
by the loss of power, and the story we know so well began 
to emerge.  For that reason, we shall be having a Technical 
Seminar and London paper, near the 25th anniversary, 
where we assess our current position with regard to the 
lessons of Clapham. 

What has been your finest moment during 
your career? 
I have never really thought about that before.  There were 
many very satisfying moments in my days with 
maintenance, in particular technical support, not least the 
continual year on year performance improvement that was 
achieved.  I guess the successful commissioning of the 
Thameslink Core Area high capacity signalling and 
subsequent reliable operation has been one of my ‘finest 
moments’, not least because of the many battles that were 
fought to get the system I believed was best.  Obstacles 
came from many quarters and it was frequently tempting 
to just do what has always been done and give the project 
manager the low risk, minimum cost solution that 
safeguards his objectives and bonus!     

Have you had any low points during your career? 
I think we all have low points, although for some they are lower than 
others.  A particular one for me followed my decision to transfer under 
TUPE into Network Rail in 2004.  I am a believer in the ‘vertically 
integrated’ railway and consider that the fragmentation of the industry 
has generally been counterproductive, as well as very costly.  As such, 
after over nine years as Professional Head of S&T for a privatised 
company, the opportunity in 2004 to be part of the ‘bringing of 
maintenance in-house’ was something I felt to be a positive move and I 
was keen to be included.  It was not, however, a pleasant experience 
with promises and Union agreements broken and ignored, coupled 
with a lack of positions or obvious future for the former ‘technical 
heads’.  I spent some months being unable to obtain a position in the 
maintenance organisation, eventually being told I would get a 
redundancy letter, but then being told they did not want to ‘lose my 
expertise’ so would be seconded to the HQ organisation.  Fortunately, 
during 2005 the embryonic Thameslink Programme was looking for a 
Signal Engineer with broad experience and extensive contacts across 
the industry, and I was once again valued in a permanent position with 
a challenging and interesting task ahead.  Organisational change often 
gives rise to uncertainty and low points but when ‘the dust has settled’ 
is often beneficial, causing us to move on to different challenges . 

What are your thoughts regarding the governance of 
the IRSE? 
I assume by governance we principally mean the Council.  Whilst 
sometimes there is frustration at the speed of change, I think we have a 
remarkable organisational structure that works extremely well.  In 
recent years we have managed to significantly increase the regular 
input and influence of the overseas sections and need to continue to 
seek ways to extend that further.  As a Council member and Vice 
President, I have come to realise the size and complexity of the task 
facing the Chief Executive, Treasurer and Office team, all of whom 
have my admiration.   The governance works because of their, often 
hidden, support and prompting. 

A WORD WITH DAVID WEEDON 

David:  BR ID 1979          David:  SME Hither Green 1994 
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Do you think that Signalling and 
Telecommunications Engineers are fully 
represented within the Institution? 
There is a range of diverse areas within Train Control System 
engineering where representation is desirable.  I doubt we can 
claim to have ‘full’ representation for all constituencies.  A key 
requirement for the Council and the various Committees is to have 
a broad spectrum of representation.  There is often critical 
comment regarding the practice of Council making nominations 
for the annual election but, without such nominations, there would 
be no workable mechanism for identifying suitable individuals 
across the spectrum.  The range includes Administrations, 
Manufacturers, Regulatory Bodies, Consultancies, Metro, Mainline, 
Telecomms, Signalling and the Geographic Regions Worldwide. 

How do you see the ongoing role of the Sections 
around the world? 
They are the future of the Institution.  I have found the formation 
of new sections in recent years to be exciting and a tremendous 
encouragement for the future.  The sections will all develop 
differently and have different needs a bit like the countries of the 
Commonwealth.  We need to provide the support they need and 
as much autonomy and freedom as we can, consistent with the 
purpose and values of the Institution.  The desire for new sections 
and the rapid growth, as seen so recently in the Netherlands, 
Switzerland and India cause me to think that we are doing 
something right and providing something that is wanted. 

What do you think about the IRSE Examination and 
the Institution's role in training and education? 
I took (and passed!) the examination in 1985 and still look back 
with pride on something that was a significant challenge and 
achievement.  It rightly has an important place, not least as part of 
the qualification for membership.  The role of the Institution in 
training and education is something I would like us to review 
during the coming year.  Francis has highlighted this as a particular 
need in a number of places he has visited during his presidential 
year, where there was also an expectation that the IRSE would be 
the means of achieving the desired professional development.  
The industry and many of our members are looking for us to take a 
lead. 

How can the IRSE Examination be improved to 
make it more appealing to the world-wide 
industry? 
I recognise, as does the whole Council, that aspects of the 
Examination are not relevant to members in some parts of the 
world and roles in the industry.  If we had the answer we would 
have done something but it remains an unresolved weakness.  I 
am not an expert on the subject and have no practical answer to 
the question.  It is something that needs further debate and a 
place on the Institution’s action plan, so as to make the 
Examination as relevant as possible to as many as possible.  The 
need to have a workable and cost effective solution, however, 
means it will never be perfect for everyone.   

What is your message to the world-wide 
industry regarding the value of joining the IRSE? 
That is quite a question!  I think the message is really less to 
the ‘industry’ and more to individuals within the industry.  To 
individuals I would say that the IRSE is your link to the 
worldwide community of S&T engineers.  It is the resource for 
information, knowledge transfer, making new contacts and 
professional development.  For many of us, the contacts made 
through the IRSE have had a major influence in our careers.  
To ‘stakeholders’ and corporate bodies I would say that the 
IRSE provides your organisations with support for the 
professional development of engineering staff and a unique 
forum for access to the worldwide S&T community in all its 
guises. 

That was only a fairly hastily thought out response and at a 
rather high level.  There is much more that could be said in 
specific areas.  The IRSE needs to have a central role in 
shaping the future of train control system engineering.  It 
provides guidance and systems for competence management, 
based on international standards, that business can utilise and 
that support the demonstration of industry best practice.  We 
can also facilitate discussion and resolution of cross-industry 
issues where an independent forum is considered appropriate.   

How do we encourage the next generation of 
Signalling and Telecommunications Engineers to 
join the IRSE? 
It would be good if companies encouraged their developing 
engineers to join and explained the benefits but that is sadly, 
all too often, not the case.  That was how I joined and we need 
to do all we can to encourage companies and organisations to 
make it an integral part of their staff professional 
development.  

Having said that, the reality is that we need to make sure 
all those associated with S&T engineering individually 
recognise the value of the IRSE.  As a result of the involvement 
of a number of the Thameslink team in the IRSE, there has 
been an increasing level of interest from a steady stream of 
individuals, leading initially to attendance at meetings or 
seminars, followed by a realisation of the value and then a 
membership application.  This has included signal engineers, 
telecoms engineers, operators and project managers.  There 
has been at least one new Thameslink application at most 
recent Membership Committee meetings and indeed, as I 
write this I have an application form on my desk from my boss! 

So that suggests to me that we need to ‘market’ the IRSE 
and arrange events in a way that causes prospective members 
to have their interest sufficiently aroused to want to find out 
more.  I am confident that, once they start to open the door, 
they will be drawn in and want more.  There is, of course, no 
substitute for individual contact and invitations from existing 
members.  Communication channels with the next generation 
is something on which perhaps the Younger Members could 
advise, not one of the remaining members who prefers the 
Proceedings to drop on his doormat in a large envelope and 
writes letters to people! 
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What are your thoughts regarding system 
integration of signalling, telecommunications and 
security systems already in operation around the 
world? 
I am not sure I really understand what the question is getting at, so 
will just comment.  Proper systems engineering and system 
integration are the way the industry must go, and in some instances 
already does, but there is plenty of room for considerable 
improvement.  I would like to see all systems properly integrated, 
especially at the higher levels of system control, including not just 
the systems you mention but including traction systems, train 
operations, station operations etc.   

What are your thoughts regarding the ongoing roll-
out of ERTMS in Europe and around the world? 
The mandating of ERTMS by the EU finally opened the door to the 
possibility of much better interoperability.  It came, however, at a 
cost and sadly many administrations have struggled with the 
demonstration of a positive business case and experienced 
significant loss resulting from delays in implementation.  The 
interoperable nature has made agreement to changes in the 
functionality a very slow and painful process.  It still has features that 
make some applications challenging and has led, for example, to the 
use of conventional signalling for more complex station terminus 
areas.  Retrospective rolling stock fitment remains a huge obstacle 
to efficient implementation and there is a need to achieve better 
capacity by consideration of braking profiles. 

I think the ongoing roll-out will be determined by the ability to 
develop the system to meet the needs of the administrations such 
that there is a positive business case, and that needs to include 
retrospective train fitment.   

We also need to address standardisation to get to the parts 
ERTMS doesn’t reach.  The Radio Block Centre to Interlocking 
interface and the interface to lineside equipment such as object 
controllers are examples.  What we really need is Level 3 but that 
brings a raft of other issues.    

Where do you see the world-wide industry in 25 
years? 
There seems to have been steady consolidation of major suppliers 
and those suppliers seem to have generally been consolidating their 
product ranges, in particular moving their processor based systems 
onto common platforms.  I think that will continue, with 
Communications Based Train Control and mainline systems 
becoming much closer in technology and application.  We are 
already seeing, for example, Automatic Train Operation and 
driverless trains proposed on the mainline and freight railways.  

ETCS, or its successor, will be the normal system for mainline 
railways with the functionality for Metro operation or a Metro 
equivalent.  Train positioning will be achievable, with satisfactory 
reliability and security, without track mounted equipment. 
We will probably have relatively recently moved on from GSM-R!  
We will probably still be unable to make a positive business case for 
the abolition of the last mechanical signalboxes.  25 years is not that 
long in S&T Engineering, especially with the typical life of 
installations.  25 years ago we had SSI already well established and 
we are just moving to the next generation. 

Where do you see the IRSE in 25 and 100 
years? 
There is every indication that we will continue to grow 
steadily, although there could be sudden step increases as 
sections grow in areas with large numbers of potential 
members.  I hope very much that there will also be a steady 
stream of new sections being formed and experiencing 
rapid growth.  It will need a President with stamina like 
Francis if all sections are to be visited!  I will make a 
prediction that the membership will be at least 10 000. 

In 25 years communication will have further developed 
and I will probably no longer be able to have my printed 
copy of the Proceedings.  I think, more seriously, that we will 
be recognised as influential in shaping the future of train 
control systems and relied upon for professional 
development. 

More importantly in 25 years I will be an invited guest at 
the Member’s Lunch, in fact will have been such for nearly 
ten years, unless the Treasurer persuades us to change the 
rules! 

I have no idea where we will be in 100 years but I suspect 
that the purpose of the Institution, as outlined in the original 
articles of 1912 (of which I have an original copy, or will 
have, when Colin gives it back!), will be just as appropriate 
as it is now and was 100 years ago. 

What do you think about IRSE NEWS? 
I think it is an excellent magazine and I confess to have even 
liked ‘Interesting Signals’.  As long as there isn’t a new series 
called ‘Interesting Presidents’, I don’t mind, although I 
doubt I would come into that category, especially after you 
have read this!   

A great strength is that it publishes the views of our 
members and is not censored.  In no way does it solely 
express the views of the Institution.  If you think ETCS is an 
international disaster or the answer to the maiden’s prayer 
you can say so, although you should be prepared to justify 
your position. 

A slightly controversial view might be with regard to 
frequency.  I find that I have a constant backlog of 
magazines needing reading time which I do not have.  I even 
stopped reading Modern Railways a couple of years ago, 
because it was taking so long!  I would personally be happy 
with a less frequent magazine.  I am also slightly unsure of 
publishing the London papers prior to the session.  There 
are pros and cons but I suspect some members decide 
whether to attend based 
on the paper, or decide to 
read it as an alternative to 
attendance,  
which is a shame.   

Conversely, it does 
allow us to consider issues 
prior to the meeting 
although some of my ilk can 
end up reading it during 
the meeting.   

A WORD WITH DAVID WEEDON 
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IRSE MATTERS 

The Charles Hudson (the S&T Engineer of 
the Bluebell Railway) trophy was this year 
awarded to the ‘Wednesday Gang’ of the 
North Norfolk Railway.  The award is 
sponsored by The Rail Engineer magazine 
and is given annually to a person or group 
who have made a significant contribution 
to signalling on one of the UK minor 
railways. 

The judges, led by IRSE Past President 
John Francis, considered that the 
mechanical signalling on the North Norfolk 
Railway from Sheringham to Holt, had 
been renewed and restored in a most 
impressive way, not only enabling the 
railway to be operated safely but also 
because of its visual impact and 
presentation to the travelling public.   

The record-keeping, maintenance 
scheduling, competence assessment, 
hazard identification and training of staff 
were all of a high order, factors which are 
sometimes found lacking on some 
heritage lines. 

The presentation was made in London by Francis How, IRSE President, on the 
10 January 2013 with the Wednesday Gang all present – Roger Bell (Team Leader), 
Tony Cornell, Stuart Cousins, Bill Foreman, David Hamilton, Ian Sheffield, Chris 
West, Bob White, Dave Wright and Tony Wyeth.   

In addition to the trophy, the team received a cheque and a personal certificate 
to each member, plus other IRSE benefits.   

Thanks were expressed to Rail Engineer for their continued support of this 
award. 

Clive Kessel 

MINOR RAILWAYS SECTION 

2012 Volunteer of the Year Award 

Above Left to Right:  
Ian Sheffield, Bob White, Tony Wyeth, Dave Wright, Francis How, Roger Bell,  
David Helliwell, David Hamilton, Bill Foreman, Chris West and Tony Cornell 

 

Below Left to Right:  
Colin Porter, Francis How, Mike Tyrrell, Roger Bell and audience 
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A technical visit to Madrid organised by the Younger Members Section in conjunction with our hosts in Spain and sponsored by 
Invensys Rail will be held on the 9 – 11 May 2013. The proposed programme (subject to change) is: 

Thursday 9 May 2013 (evening, approximately 18:00 start) 
Meet and greet in Madrid.  Light meal followed by welcome drinks.  The start time is flexible and delegates are encouraged to 
book the most convenient transport around working requirements on the Thursday. 

Friday 10 May 2013 
In the morning delegates will visit Metro de Madrid: 

 Operational Control Centre; 

 Metro de Madrid current projects and other activities; 

 Engineering Department Presentation; 

 Metro visit, transfer to Laguna Station and visit to Interlocking room equipped with CBTC equipment; 

 Transfer to Depot and technical visit to CBTC equipped trains and maintenance facilities. 

The afternoon will consist of a visit to Bombardier’s showroom to see their rail solutions, products and current projects. 
A light lunch and dinner will be provided for delegates. 

Saturday 11 May 2013 
The program for the Saturday will include a visit to Invensys Rail Dimetronic who are global leaders in rail signalling and control.   

There will be a chance to view their control centre, ERTMS, CBTC and Interlocking products in their demonstration area.  A 
period of time free for sightseeing in the afternoon will also be available. 

There will be a closing dinner on the evening of 11 May, so where possible, delegates should organise their return travel for 
Sunday 12 May. 

 
The full itinerary and technical content is in the process of being confirmed and further information will be provided once 

finalised, including information on methods of transport within the technical visit.  The IRSE Younger Members are pleased to be 
able to offer the Technical Visit for free to all delegates, however travel to and from Madrid and accommodation are not 
included. 

In order to assist delegates, the Younger Members have made a block reservation in a hostel in central Madrid for the 
Thursday, Friday and Saturday nights.  En suite twins, triples and quad rooms have been booked and cost between 45 and 60 
Euros per person for three nights.  Please indicate if you are interested in staying with the group in this ‘no frills’ accommodation, 
or if you would prefer to organise your own accommodation.  There is plenty of choice in the area, to suit all budgets and tastes. 

The Younger Members Section are very grateful to our hosts in Madrid, and our sponsors Invensys Rail for making this event 
possible, and would like to encourage attendance from Younger Members from across the world. 

To apply for a place on this visit, please send an e-mail to younger.members@irse.org including your name and contact 
details.  Places are limited due to the capacity of venues, and will be allocated on a first come first served basis.  If you have any 
queries on the logistics of the visit or for assistance with booking travel or accommodation then please contact us on the e-mail 
address above. 

The Institution and the administrations whose sites will be visited during the technical visit cannot accept any responsibility 
whatsoever for injury, damage or other difficulty which may arise during the technical visit.  Participants are therefore advised to 
ensure that their own insurance covers all appropriate eventualities. 

 

YOUNGER MEMBERS 
Report by Padraic Dunne & Helen Kellaway 

INTERNATIONAL TECHNICAL VISIT 2013:  9-11 May:  MADRID 
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The largest group of members this session met at the Arup 
offices on 15 January 2013, a new venue in Manchester for the 
Section, for a talk on “Ordsall Chord: A multi-disciplinary 
perspective for Manchester’s new Pic-Vic project” which was 
given by John Dougan and David Woods of Network Rail Projects. 

John introduced the talk by explaining the background of the 
scheme; this is based on the concept of creating a Northern Hub 
in Manchester with the aim of increasing economic activity in the 
Region by improving connectivity between cities in Northern 
England.  Manchester, like many other British cities has its main 
railway stations on the periphery of the City centre which hinders 
rail journeys between the North and the South of the city.   

He then explained the significance of the title of the talk, 
Ordsall Lane is the proposed location of a new chord to link the 
two main railway stations in Manchester together and allow 
through running between the two (the Manchester Metro system 
already links the two stations).  He also gave a long list of 
previous proposals dating back to the 1970s to provide this link 
(including a tunnel under the centre of Manchester) all of which 
had failed due to the high construction costs. 

John and David took it in turns to deal with various aspects of 
this scheme and the way that other schemes in the North-West 
will interface with it.  For the Northern Hub/North West 
Electrification concept 2013 is the first key date with the 
commissioning of electrification between Manchester and the 
West Coast Main line.  Between 2014 and 2018 this will result in 
an eventual increase of 700 (50%) in the number of train services.  
To cater for this Victoria Station is being redeveloped and 
brought up to the same standard as Piccadilly Station. 

The alternatives initially considered for linking the North and 
the South railway networks together were explained together 
with the reasons why they were discounted.  The option chosen 
for development is similar to one from the 1980s known as 
Castlefield Curve.  This is however, constrained by a Grade One 
listed cast iron bridge (the Stephenson Bridge) and other listed 
bridges and buildings. 

The further development of the scheme has looked at 
providing flyovers at each end of the new chord; this was 
dismissed on cost grounds.  The scheme requirements have been 
further clarified to cater for 2 x 4-car class 380 EMUs and a line 

speed of 25-30 mph (50 km/h).  It has been possible to engineer 
a route for the new chord which is “heritage friendly” as it will 
not affect the listed bridge.  There are a number of issues still to 
resolve and it may not be possible to satisfy the requirements of 
all the stakeholders. 

The reliability of the infrastructure is a key deliverable; this 
includes interlocking allocation so that an interlocking failure 
does not stop both lines on the chord and the reworking of the 
new signalling control centre workstation allocations.  Route 
relay interlockings will not be perpetuated as these have 
ongoing maintenance cost implications.  Bi-directional signalling 
will be provided to increase flexibility.  The ‘tampability’ of the 
new connections has also been examined in detail. 

All new signals will be gantry mounted as this ensures that all 
signals are on the left hand side of the line and reduces signal 
sighting constraints (including the number of banner signals) on 
the electrified line.  It has been possible to provide a line speed 
of 30 mph throughout which simplifies signalling controls, 
signage and improves drivability.   

The whole scheme has been modelled using the Business 
Information Model, this allows a 3D view of the new line and new 
bridges to be produced and this has simplified the presentation 
of the impact of the new chord to outside parties.  It was 
explained that although the use of the Business Information 
Model in the development of Network Rail projects is not yet 
compulsory its use had been very beneficial.  The project is 
required to commission the new chord in time for the December 
2016 timetable change, a challenging timescale! 

Longer term developments in the area are being catered for, 
where practicable, this includes passive provision for additional 
platforms at Salford Central Station.  The provision of four 
tracking between Manchester Piccadilly and Manchester Oxford 
Road stations would increase capacity, flexibility and reliability 
on a critical section of line but this is a step too far at this stage.  
The provision of an additional signal section squeezed in between 
the two stations to increase capacity is under investigation. 

A question and answer session followed and this was 
concluded with a vote of thanks to the speakers and to Arup for 
the use of their facilities and for the ample refreshments at the 
start of the meeting. 

MIDLAND & NORTH WESTERN SECTION 
Report by Melvyn Nash 
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YORK SECTION 
Report by Tony Pinkstone 

Keith Yews, Chairman of the York Section, welcomed 
members and guests to the January meeting of the 2012-3 
session, held on Tuesday 8 January 2013 at the Bar 
Convent, York.  He was sad to announce the death of 
J.K.E. (Ken) Piggin, who was well known in the S and T 
community in York.  In the latter part of his career he had 
held posts in Finance and Productivity at York.  He had 
also written books on Walking in the Dales and North 
York Moors.  His funeral was held on 22 January at York 
Crematorium.  Members and Guests then stood in silence 
for a short while in his memory.  He then introduced the 
speaker for the meeting, Doug Gillanders , Programme 
Manager (Testing and Commissioning) of Network Rail, 
who would give his talk on “Testing on Network Rail 
Infrastructure, - Food for Thought” 

The evolutionary advances in signalling generally 
happened as a result of certain specific accidents such as 
Welwyn, Lime Street, Tollerton and Clapham.  The latter 
led to many recommendations as to Standards and 
procedures, a step change in signalling, out of which 
came, among other items, the Testing Handbook.  The 
procedures detailed therein were based on RRI, Free-
wired or Geographical.  Testing was based on 
overlapping tests needing long possessions.  With the 
advent of Computer-based interlocking the interlocking 
could be fully tested off-site.  The use of plug couplers 
and automation has led to significant savings in testing 
time. 

A change in Design Philosophy in items such as AOCL 
to AOCL-B conversions has further reduced testing time.  
The introduction of Modular S & C and plug couplers has 
led to “Plug and Play” techniques.  With the move to 
Modular Signalling this can be tested in the “Hangar” 
followed by plugging items together on site followed by 
a correspondence test.  This requires shorter possessions 
and gives less exposure of staff to line-side dangers.  The 
concept of “Over and Back” Testing was explained 
(Rehearsal Testing).  The use of military spec MIL 5015 
couplers provided greater reliability and safety. 

The emphasis was now on changing from heavyweight 
to lightweight structures, with non-accessible 
maintenance-free structures, again with less site exposure 
of staff.  ERTMS will lead to far less trackside equipment 
and a requirement for train borne testing. 

Typical items that go wrong in testing were given and 
the problems of complexity highlighted, - achievable 
verses possible and human limitations.  The problems of 
an ageing tester population and the difficulties in giving 
the new generation of testers experience were explained. 

A lively question and answer session followed.  
Among those contributing were Paul Hepworth, Richard 
Griffin, Steve Brooks, Ernie Thompson, Denis Bowlby, 
Grace Nodes, Jenny Anderson and Neal Parkinson.   A 
vote of thanks was given by Ian Moore and Members 
showed their appreciation in the usual manner. 

UK National Award for Swithland 
Sidings Signalling 

The Great Central Railway picked up a prestigious gong on 
Wednesday 5 December 2012 at the UK National Railway 
Heritage Awards.  Presented by the head of the UK National 
Trust, Simon Jenkins, the signalling award was presented to the 
railway in recognition of the completion of the Swithland Sidings 
scheme; the culmination of the ambitious multi-million pound 
double track project. 

The signalbox at Swithland was commissioned in the Summer 
of 2012, two decades after it was proposed by the projects main 
sponsor, the late David Clarke.  His vision was to return the 
section of the Great Central between Loughborough and Rothley 
to double track status. 

At Swithland, an impressive installation of loops and sidings 
has been installed together with a restored signalbox and 
complex signalling.  Trains can now, not only pass each other 
heading in opposite directions, but slower trains can be put into 
loops to allow faster services to ‘overtake’.  The whole installation 
has been finished to a very high standard by the railways Signal 
and Telegraph department, using hundreds of thousands of 
volunteer man hours. 

Managing Director of the Great Central Railway Bill Ford said, 
“We are immensely proud to collect this award.  It is a tribute to 
our team who completed the project to such a high standard, the 
fundraisers who helped make it a reality and most of all to the late 
David Clarke, the man who inspired and provided a large amount 
of funding for the project.  He had a passion for signalling and 
while he never lived to see Swithland Signalbox commissioned, I 
am sure he would have been extremely impressed.  His vision is 
now an educational legacy for future generations.” 

The Great Central Railway’s steam and diesel gala events have 
already been enhanced by the new installation.  In 2013 a gala is 
planned which will allow the enthusiasts to get into Swithland 
Sidings and see the award winning signalling in action close up. 
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Scottish Section Dinner and Lecture 
On 8 November 2012, the Scottish Section once again held its very successful 
annual dinner at the Marriot Hotel in Glasgow.  Following on from our 30th 
Anniversary Members Luncheon held in September (and publicised in 
December’s issue of IRSE NEWS), the Scottish Section Committee thought 
that it would be fitting to continue the Centenary and local Anniversary 
celebrations into our Annual Dinner. 

As in previous years, the Dinner was preceded by a lecture to members 
and guests of the section.  This year, to tie in with the 30th Anniversary of the 
Section, the lecture was delivered by two founding members of the Section, 
Harry Archibald and Robin Nelson, and was entitled “A History of Railway 
Signalling in Scotland – 50 Years in 40 Minutes”.  

Ninety-seven members and guests assembled to listen to Harry and Robin 
deliver a comprehensive lecture on all things Scottish and signalling.  The 
presentation full of photographs ranging from steam engines refilling and the 
old Buchanan Street Station in Glasgow (and subsequent construction of 
Buchanan House) to Edinburgh IECC commissioning showed the vast 
changes the infrastructure has witnessed over the past fifty years.  

Harry and Robin fielding questions after the lecture. 

After the lecture, three hundred or so members and guests then shuffled 
themselves away from the bar and took their seats for the Dinner.  Each were 
provided with a copy of a new IRSE publication “Railway Signalling in 
Scotland: A brief history and overview” written by the Simon Lowe, a 
member of the Scottish Section Committee to mark the 30th Anniversary of 
the Section.   

The numbers were swelled and encouraged by the number of members 
who took their place at the Open Tables this year including a table of ex-
Jarvis staff.  Joining Craig Hourston (Chair) and Neil Thomson (Secretary) at 
the top table this year was the current President Francis How, who would 
later give an After Dinner Address.  Also at the top table was Frans Heijnen 
and his wife Alphonsine, who took up their invitation from last year having 
been unable to attend;  Robin and Harry fresh from providing the educational 
lecture;  last year’s President Claire Porter and Roger Dickson of Network Rail 
who kindly sponsored the event.  Once Paul Humphries did us the honour of 
saying Grace, dinner was served and enjoyed by all. 

Once Dinner was finished, Francis How delivered the After Dinner 
Address on the role of the Institute past, present and future which was fitting 
for the occasion and the year.  In addition, and much to the surprise to the 
recipient, Francis presented Simon Lowe with an IRSE Merit Award for his 
efforts in producing his new publication which was done under his own steam 
and his own time.  

The Scottish Section Committee would like to thank our top table guests 
and the many members and guests who attended the event and continue to 
maintain its success.  We are already planning next year’s event which will 

take place on Thursday 14 November.  We hope to see you all back next year. 

Francis and Simon with the new IRSE publication and merit award. 

SCOTTISH SECTION 
Report by Neil Thomson 

Double the number of 
engineering graduates and 

apprentices urges 
EngineeringUK 

A report launched at No 11 Downing Street by  
EngineeringUK highlighted the need to double the 
number of annual recruits into engineering to 2020 
to meet expected demand.   

Engineering companies are projected to have 
2.74 million job openings from 2010 – 2020,  
1.86 million of which will need engineering skills.   

Of these, approximately 87 000 per year will 
require people with degree (including foundation, 
undergraduate and post-graduate) qualifications.  
Currently the UK produces only 46 000 engineering 
graduates each year.  There will also be demand for 
around 69 000 people qualified at advanced 
apprenticeship or equivalent level each year.  Yet 
only around 27 000 UK apprentices a year currently 
qualify at the appropriate level. 

The launch at No. 11 was hosted by Michael 
Fallon MP, bringing together chief executives across 
UK engineering to discuss the findings and actions to 
make an impact on a national level.  Attendees at 
No.11 included Alstom Ltd, Arup Group Trust, Aston 
University, Avingtrans plc, BAA Airports Ltd, Costain 
Group plc, Department for Business Innovation and 
Skills, EngineeringUK, E.ON UK plc, Finmeccanica UK 
Ltd, GlaxoSmithKline plc, JCB World Headquarters, 
Mondelez, National Grid, North Warwickshire and 
Hinckley College, Olympic Delivery Authority, Rolls-
Royce plc, The Royal Academy of Engineering, Shell 
International Ltd, Siemens plc, and Talk Talk.  
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Registrant Numbers Level for First Time in Years 
The Engineering Council’s annual statistics report, issued today, shows that the 
downward trend in the total number of registered engineers and technicians, observed 
over the past few years, levelled out in 2012.  In the past five years there has been a year on year increase in new registrants, whilst last 
year the numbers lapsing their registration also decreased.   

The largest growth in new registrants in the 12 month period was seen at technician level, where there was a 21.5% increase in the 
number of new Engineering Technicians (EngTechs) compared to 2011.  In fact, over the past five years new EngTech registrations 
have increased by 132.3% which is pleasing for the Professional Engineering Institutions that have been promoting technician 
registration.  New Incorporated Engineer (IEng) and Chartered Engineer (CEng) registrations also show a steady rise. 

Whilst welcoming these figures, Jon Prichard, CEO of the Engineering Council, urges caution, saying “The challenge for the coming 
years remains one of making sure that the UK retains sufficient highly skilled and professionally registered engineers and technicians to 
meet the needs of the future.  To achieve this, we must continue to focus on growing the pipeline of potential engineers and 
technicians whilst ensuring that they subsequently progress to professional membership with an appropriate Institution.  We also need 
to pay equal attention to the retention of registered members for the whole of their working lives.  This is especially important, given 
that 39.88% of registrants are aged 60 and over, which could lead to a future shortage of engineers with the competence and 
commitment necessary to meet society’s needs.” 

 “On a more positive note, after the dip experienced following the introduction of higher tuition fees in 2012, the number of 
graduates entering the profession in 2013 has begun to pick up again and the current increasing interest in Apprenticeships will no 
doubt help to attract more young people into engineering”. 

Railway Signalling in Scotland 

A Brief History and Overview 
By Simon Lowe MIRSE 

ISBN 978-0-902390-28-7 
First Edition 2012 

Published by the Institution of Railway Signal Engineers 
Printed by Exacta Print Ltd, Glasgow 

In this comprehensive book, the history of railway signalling in Scotland has been expertly 
detailed and recorded in a careful and consistent manner, which is a credit to Simon and 
those individuals who have supported him with this publication.  It is enjoyable to read and 
understand the pride in the “Scottish Region” that clearly continues to the present day. 

Beginning with Scotland’s first recorded signal box at Cowlairs in 1842, the development 
and technology advancement/innovation is clearly demonstrated in the text and pictures 
between the evolving railway companies, the London Midland & Scottish and London North Eastern Railways, then into British 
Railways/British Rail (BR) days and up to the present day under Network Rail.  This includes reference to radio communications in 
support of signalling systems. 

In addition to detailing the technology advance, quite rightly this book looks back at some of the historical and novel items such as 
interesting signals, Scotland’s first automatic level crossings, “Project ROSS” (Rationalisation Of Signalling in Scotland) and Radio 
Electronic Token Block.  Train Protection Systems are covered from the early days of Automatic Train Control and BR Automatic 
Warning System trials in Scotland, a system called Control Advanced Passenger Train (C-APT) used with the BR Advanced Passenger 
Train, concluding with the modern day Train Protection & Warning System for example. 

The expansion of the rail network in Scotland and previous emergency signalling works are detailed within the book and covers 
some of the novel solutions used to overcome and manage problems and issues in a fine Scottish tradition.  The Glasgow Subway has 
not been forgotten with a brief résumé of the signalling history up to the present day on the system.  The fine history and background 
of the S&T Workshops and Training Centres in Scotland, along with the IRSE Scottish Section itself has a mention (and rightly so). 

To complete the book in the Appendix, there is provided a list of all the former BR Scottish Region Chief S&T Engineers, a list of 
Network Rail signal boxes operational in Scotland as at October 2012 and details regarding the abbreviations and acronyms used both 
in the book and the industry itself. 

The author is to be congratulated for what he has produced at the affordable price of £10.  It is a limited edition book and is 
available to order via the IRSE website or upon application to the IRSE HQ in London.  Please contact them via email at hq@irse.org or 
by telephone on +44 (0) 20 7808 1180 during normal weekday office hours only. 

Ian James Allison 

BOOK REVIEW 
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FEEDBACK 
Re: Challenging Established Rules for Train Control through a Fault 
Tolerance Approach  
I find it incomprehensible that the scenario outlined in this paper within IRSE 
NEWS 186, in respect of a train approaching a right-hand junction could be 
afforded serious consideration.  It is proposed to allow a train to approach a red 
signal protecting a set of facing points, at a speed which is too high to allow the 
train to stop at the signal, in anticipation of its being cleared before the train 
reaches it.  The right-hand route will be set after the conflicting train has cleared 
the junction providing there is time for the points to swing.  This fails to consider 
one very real danger – that the points do not complete their movement owing to 
an obstruction or other malfunction and become, in effect, a set of wide to gauge 
traps.  There being no time for the signaller to intervene and restore the points to 
their previous position, and the driver being unable to stop before reaching 
them, the result is a high speed derailment, very likely with resultant serious 
injuries and loss of life. 

Even if the scenario plays out such that the train passes the signal at danger 
(SPADs), or is redirected under clear signals, safely onto the straight route it is not 
going to be a minor operational inconvenience as the paper suggests.  The driver 
may not sign the straight route so the train will have to pull up beyond the 
junction.  Then there will be serious delay, to this and following trains, whilst 
attempts are made to set the train back (if possible) or get a conductor driver to a 
possibly remote site to take the train forward.  And never mind the passengers 
who then don’t get taken to the stations they have paid to alight at if it continues 
onto the unscheduled route.  What if the unplanned route is not passed for the 
type of traction?  If the signal is SPADed the driver may well be too shaken up to 
proceed – and what of the psychological effect on drivers of having them run a 
daily Russian Roulette at junction signals which may or may not clear in time?   

I am afraid that I must be blunt and say that if the authors are so out of touch 
with basic safety principles I find it difficult to give credence to their work.  The 
need for trains to approach red signals at a speed which enables them to stop at 
them is a basic one and SPADs like the one outlined above, which have indeed 
resulted in trains being derailed on points which are not set for them, are well 
documented in accident reports.  We have learned these lessons the hard way 
and surely we moved on from this point at about the time that interlocking was 
introduced 150 or so years ago!  The whole suggestion is ludicrously out of touch 
with both safety and operational experience and I find it incredible that time and 
money has been spent in producing a study which is so fundamentally flawed. 

Andy Overton  

LMS Turnover Lever Frame 
Peak Rail have been lucky in acquiring from the 
National Railway Museum, the ten lever LMS 
Turnover frame which we intend to use at 
Rowsley, in the soon to be relocated ex Bamford 
cabin.  The plan is to use the frame for the exit 
from the yard as a small scale modification, 
before the railway moves north to Rowsley, as 
there are two ground frames that need extra 
levers and facing point locks fitting before 
passenger trains could work north, and to give 
the cabin a use rather than have it sitting doing 
nothing at Darley Dale. 

In addition, we don't want to put in a cabin 
that requires yet another signalman where they 
really aren't needed and where loco crews could 
work it as a ground frame.  I am currently in the 
process of writing up a specification document 
for what is required in order that it fits into an 
overall plan.  My question is that to my 
knowledge, this will be the only turnover frame in 
regular use, so does it fit the new or novel criteria 
or can we get by with the fact the LMS have 
done it all before? 

Dominic Beglin 

Acronyms and other Abbreviations 
It is obviously inevitable with our tiny 26 letter alphabet that abbreviations will need to be recycled.  It can however be confusing, 
amusing or just plain incongruous.  The example which provoked this letter was TCP for Transmission Control Protocol.  Before that it 
was a BR Research initiative called Train Control Project.  Before that again it was a well known disinfectant.  This inspired the BR TCP 
team to come up with some fictitious schemes such as Direct Electronic Track-Train Operating Link.  An earlier genuine cause of 
confusion was MOS rectifiers.  These in later (but still long ago) days were Metal Oxide-Silicon.  Before that (WW2 period) they were 
Ministry Of Supply specification items.  It is always slightly disturbing to see well understood initials in what seem to be quite 
inappropriate contexts and then find they now mean something new but we will have to live with it.   

Convention 
The Centenary Convention was indeed a success as described.  I am just sorry for those overseas delegates who had never been to 
Paris before (or even to Europe in some cases), who have to go home and show the highlight of their day in romantic Paris as the 
platform screen doors at Bastille Metro station (Line 1).  Food for thought? 

Relays 
The original GWR ATC cab apparatus used an elegant specially designed polarized relay with a circular bevelled glass window as seen 
on page 23 of issue 187 of IRSE NEWS.  In the final years this was replaced by an assembly incorporating a P.O.3000 type telecoms 
relay potted in Araldite ©.  

John R. Batts 
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FEEDBACK 
Re: Rail Strategy and Technology 
I was interested to read Terry George’s letter in the February IRSE 
NEWS.  I attended the Rail Technology Strategy (RTS) launch in London in 
December and was left with a similar feeling to him, something was 
missing and that something was an explicit consideration of the “S” 
word.  Digging into the RTS document there are mentions of safety but 
mainly in the context of security and reliability and I share Terry’s concern 
that it has been taken as read rather than being something that needs to 
be worked at and strived for. The new issue of international Engineering 
Safety Management (iESM) downloadable from www.intesm.org states in 
the same way that the former “Yellow Book” did that “objectives for 
safety shall be primary objectives” of any endeavour.    

Safety is an emergent property in complex systems like railways.   
Safety arises from the interaction of many elements, some of which are 
very common and unremarkable in themselves.  One must see how the 
people and processes and environment interact with task demands to tell 
a safe system from a less-safe system.  But it is not good enough to just 
wait and see and the established risk-based safety techniques must be 
deployed to provide assurance in advance - even at the concept or 
strategy stage decisions will be made that can later be seen to be sub-
optimal from a risk reduction point of view.  

More noteworthy perhaps, the previous RTS published by the 
Department of Transport, which one assumes was a starting point at least, 
did emphasise the need for improvements in levels of railway safety.  It 
noted that competing modes (largely road transport) are, and will 
continue to make significant improvements in their safety  thereby 
reducing the value of rail’s “safety card” and the societal expectations for 
preventing harm are likely to increase in line with increased wealth 
(current recession permitting).  So can we deduce a deliberate shift away 
from safety towards more fashionable baubles? 

Moreover my concern is that the rapid pace and scale of change 
envisaged by the RTS must increase the need to manage complex 
delivery, often on overlapping projects, and that the safety engineering 
techniques will need the highest profile and adequate resourcing to 
deliver even the levels of safety we have come to expect today.  I raised 
this question through the written questions route at the launch and await 
an answer. 

Paul Cheeseman 

Re: The Future of Control, Command and 
Communications Technology on Britain’s Rail 
Network 
It would seem from letters in the last two issues of IRSE 
NEWS, that traditionally reticent signal engineers have 
finally had enough of their record of innovation under 
British Rail being airbrushed out of existence.  What I 
term the 'year zero mentality' which dominates today's 
railway assumes that anything dating from before 
privatisation, excepting of course those who hold this 
view - is irrelevant to the modern railway. 

Thus in the 1990s Railtrack told companies 
manufacturing SSI, that if they persevered with this 
technology they were heading down a blind alley - the 
future lay with Computer Based Interlockings from more 
advanced continental European suppliers.  Hundreds of 
millions of abortive spending later, SSI remains the 
dominant technology on our network. 

And now it is the turn of Automated Route Setting 
(ARS) to be dismissed.  My congratulations to Ian Mitchell 
and Tony Annis for putting their heads above the parapet 
and so ably putting the record straight.  It may be that 
British Rail Research fell short in one respect by giving 
ARS such a prosaic title, since it does so much more than 
it says on the tin. 

But the real impact of Year Zero thinking can be seen 
in the latest Rail Technical Strategy and the associated 
railway research programme managed by the Rail Safety 
& Standards Board.  In both cases the subtext is that the 
railway is poor at innovation and needs to adopt superior 
technology from other modes.  During my 50 years in the 
industry have seen this belief fall apart at first contact with 
our real world but, it seems, hope springs eternal. 

While I read the paper on the RTS, presented in 
October, three times before attending the meeting – and 
remained unclear as to what is was about, the published 
version is, at least, comprehensible.  And what I note is 
that some of tomorrow’s innovations, described in that 
irritating 'future historic tense', are already with us here 
and now. 

Others have had their day and been found wanting, 
which is why they are not in use.  However, such lessons 
were learned before year zero, so here we go again.   
A similar approach characterises much of the current 
research programme which cannot afford to let a 
demonstrably bad idea die because then that stream of 
funding would dry up. 

Now that senior members of the profession are 
challenging such issues in print, may I suggest that for a 
future seminar the Institution could consider the topic of a 
signalling technical policy, focusing on operators' real 
requirements rather than vague aspirations and matching 
these with the current capabilities and future enhance-
ments becoming available from the supply industry? 

Roger Ford, Comp IRSE 

The Famous Five Cs 
Now that our four Cs have become a complete handful (see letter from 
Terry George in IRSE NEWS issue 186) it is natural to wonder how the 
S&T engineer can contribute to these challenging objectives. 

Capacity seems the most straightforward.  Clearly the S&T engineer 
can and will contribute significantly. 

Consistency of safety performance: this is always, as Terry George has 
reminded us, the foremost imperative. 

Carbon dioxide emissions: given that the railways are inherently much 
more energy efficient than the principal alternatives, should this objective 
be pursued dogmatically? 

Customer satisfaction: reliability of S&T infrastructure is one area in 
which surely there must still be room for improvement. 

And, finally, Cost.  To halve the price of rail transport is an inspiring 
and tantalising objective.  But how can the S&T engineer make any more 
than a marginal contribution?  The answer might lie within the grasp of 
the IRSE.  By means of an unprecedented fluidity of technical and 
professional communication - ignoring barriers such as rank, nationality or 
narrow commercial interest - perhaps the IRSE can lead the way for the 
railway industry as a whole: to an even greater degree than it has done 
over the last 100 years.  Is this just a pipedream? 

Martin Bowie 
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Clarification Regarding the IRSE Professional Exam 
In an article in the February issue of IRSE NEWS, the 
President referred to a frequently raised topic, relating to 
IRSE Exam candidates who work outside the UK, i.e. “can 
the IRSE do more to enable people taking the annual 
Examination modules to offer answers based on their own 
country’s signalling philosophy, technology and 
procedures?”.  Although there is sometimes a perception 
that non-UK candidates may be disadvantaged, the 
Examination Committee always endeavours to compile 
exam questions in an international context and it accepts 
answers from candidates which have been based on the 
railway practice they are familiar with, and this is, in fact 
stated in the examination syllabus as follows: "The questions 
are designed to be answered following the principles and 
practices of any railway organisation whether heavy rail or 
rapid transit and wherever in the world it operates.  The 
student is expected to answer in the context of a railway 
organisation with which they are familiar."  

However, the President raises a good point about 
perception and we shall now make sure, through our exam 
literature, that non-UK candidates are given appropriate 
reassurance. 

Christine White 
Membership & Professional Development Manager 

Re: Baroness Platt of Writtle Award 
The IRSE magazine is a prestigious magazine for signalling 
engineers, which we as engineers read throughout the globe 
with great enthusiasm.  The magazine is sharing the information 
on technical, innovation and achievements in railways not only 
for the UK but covering the entire globe.  And it also shared the 
information on the awards like ASPECT 2012 last year and many 
more. 

In the March 2013 copy, the IRSE has mentioned about the 
Baroness Platt of Writtle Award for Outstanding Incorporated 
Engineers registered in 2012.  The eligible criteria for the award 
mentioned in the magazine have not covered the most 
important criteria i.e. the award is only for (to quote): 

Is a British citizen or has resided in the UK for at least five 
years and whose permanent residence is in the UK. 

I think this point is the most important compared to other 
criteria as the magazine is circulated globally.  And the 
Incorporated Engineers from other regions will be very unhappy 
when they contact Engineering Council for the process to apply. 

However, it would have been great if these criteria were not 
included for the award purposes by Engineering Council (as 
they only accredit people for IEng & CEng in the globe).   
I would like to request you to please take care in future. 

Manish Khanna 
BE, PMP, CEng, MIET 

MEMBERSHIP  

ON THE MOVE …. 

Paul Copeland 
 
Invensys Rail has announced the 
appointment of Paul Copeland 
to the position of VP, Delivery for 
Northern Europe. 

 
Taking full responsibility for project delivery, Paul brings over 

35 years’ experience in the civil engineering and rail sectors, 
both in the UK and overseas, having held senior leadership roles 
in organisations including Balfour Beatty Rail, Laing O’Rourke 
and most recently, the Bechtel Corporation. 

Commenting on the appointment, Invensys Rail’s President 
for Northern Europe, Nick Crossfield said “I’m delighted to 
welcome Paul to the company.  I am certain that his skills and 
experience, together with his strong leadership, delivery and 
results-orientated style, will be a great asset to our business as 
we continue to deliver projects of all scale and complexity across 
the UK and Northern Europe”. 

Opportunities for
 

signalling engineers
, in Glasgow

Signalling the future

Parsons Brinckerhoff projects bring together excellence and innovation to 
make a lasting difference. 

Our transportation group is at the forefront of planning, engineering and 
programme management. While delivering the world’s most complex 

infrastructure projects for our clients, we rely on the quality of our people, 
their capabilities and our culture of collaborative working.

We offer professional support in an environment that rewards 
initiative and talent. By joining our Parsons Brinckerhoff team, 

you will also have access to extensive networks and 
opportunities as part of the Balfour Beatty Group.

We are currently seeking individuals who are experienced in 
the PRODUCTION and VERIFICATION of PRINCIPLES 

level SIGNALLING DESIGN for our Glasgow Office.

We value integrity, teamwork, excellence and respect. 
If you share our values, we’d like to hear from you.

To apply for any of these roles, or for further details, please 
email your CV to Madelon.armstrong@pbworld.com

Parsons Brinckerhoff is an equal 
opportunities employer

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

ARM has a proven background spanning over a decade in providing the highest calibre staff to the biggest and most successful 
organisations in the Rail industry. Its dedicated Signalling and Telecoms division has a client portfolio comprising the leading names 
in today’s market, all of which are currently on the lookout for talented Signalling and Telecoms Engineers like you. 

The team currently has over 100 live vacancies spanning three different continents for Engineers who are interested in securing their 
next career move.  

The Signalling Division comprises experienced consultants with an impressive track-record in delivering highly technical candidates 
to the largest contractors and consultants in the market. We currently specialise in the fields of Signalling Design and Testing as well 
as the wider array of Systems Engineering including operational and safety aspects. 

Our current live vacancy list includes positions all over the globe, from the UK to wider Europe, Asia and the UAE.  We offer the 
chance to work on some of the most prestigious projects in the world, with our current client portfolio being heavily involved in 
High Speed 2 and CrossRail as well as the Qatar Rail Build, Dubai Metro and Etihad Rail Project. 

ARM is a specialist talent acquisition and management consultancy. We provide technical recruitment and resource solutions to the 
UK and international markets. 

Our specialist recruitment divisions cover the entire technical arena, including some of the most economically and strategically 
important industries in the world today. Our coverage includes Infrastructure and Built Environment, IT, Oil and Gas, Defence, 
Engineering and Technology, Energy, Telecommunications and Manufacturing.

ARM currently operates out of three offices in the UK:  Aberdeen, Coventry and its main hub based on the South Coast in Hampshire. 
The Rail Division has extensive expansion plans as it looks to establish a team in each of its UK offices with the potential of an 
overseas presence in the US, Australia and Asia.  Our Signalling and Telecoms Division is already an established supplier in the 
industry and hoping to achieve an international reputation within the market for being one of the most trusted recruitment 
consultancies within Rail Signalling and Systems.    

If you are considering your next career move, whether it be in the UK or overseas then we would love the opportunity to have a 
confidential discussion about what we currently have to offer or how we can help you find your ideal role. 

 To speak to one of our Signalling and Telecoms consultants then please call us on 02392 228228 or e-mail us at rail@arm.co.uk 

Your complete Rail Signalling & Telecoms recruitment solution

 ▶ 1.1.550  Principles Designer 

 ▶ 1.1.510  Designer 

 ▶ 1.1.160  Design Verifier  

 ▶ 1.3.190  Tester in Charge

ARM’s dedicated Rail Signalling division are currently on the 
lookout for the following IRSE licensed engineers:

“Over the past few months of working with my consultant he has consistently provided an 
excellent level of service, providing good quality candidates in the field of Signalling. He has 
a friendly yet professional manner and is always quick to reply to any queries or concerns I 
may have. I would recommend my consultant to anyone looking to find niche candidates in 
the Signalling industry”

 ▶ 1.1.145  Design Manager 

 ▶ 1.3.170  Functional Tester 

 ▶ 1.3.180  Principles Tester 

 ▶ 1.1.500v1 Assistant Designer

“I first got in touch with ARM when I was looking for a new job and they did not fail. My 
consultant worked extremely hard on finding me a position that I required, they were always at 
the end of an email or phone if I required anything and always got back to me with an answer 
promptly. I would highly recommend ARM if you are after a professional recruiter.”

Head of Signalling, International Consulting Engineer

Signalling Design Engineer

rail@arm.co.uk       www.arm.co.uk       02392 228 228

Offices in Hampshire, Warwickshire & Aberdeenshire


