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Special Report A                      PROMOTION

I
t all seems so simple. A Traffic 
Management System (TMS) can make a 
railway much easier to operate. It offers 
a clear view of what is happening on 

the railway, the automatic setting of routes, 
the ability to react to change and optimise 
the management of perturbations, a linkage 
between information systems, and all based 
on a ‘single version of the truth’ controlled 
through flexible and intuitive workstations.

Alstom, the owner of UK based company 
Signalling Solutions (SSL), has developed 
the ICONIS™ Traffic Management System. 
Already in use around the world, it has been 
successfully tested for use in the UK. It can be 
used for both main line and metro purposes, 
including, potentially, a signalling solution for 
the New Tube for London (NTfL) project.

The Office of Rail and Road told RAIL on 
June 10 that it wants Network Rail to use 
proven technology to help boost performance, 
and ICONIS™ is certainly proven. SSL 
holds up Bologna as an example. This is a 
key junction between the north and south of 
Italy and is the perfect reference for similar 
work elsewhere. It is one of the most complex 
junctions in the country and is comparable 
to Birmingham New Street. Since the new 
system has been in place there has been an 
increase in regional traffic by as much as 30% 
- yet delays have been reduced.

SSL’s head office is in Radlett, Hertfordshire, 
ten miles north of London. The premises 
include a model office, which was constructed 
at Network Rail’s request to provide a 
demonstration and evaluation suite.

The evaluation involved real signallers 
and Train Operating Company (TOC) staff 
working on a simulation of a real location 
covering approximately 600 signals around 
Leeds. It was chosen by Network Rail because 
it was “nice and complicated”. As far as the 
tests are concerned, it was felt that the more 
complicated the test area, the better. 

SSL configured the Traffic Management 
System (TMS) to provide the same area of 
control as four existing Integrated Electronic 
Control Centre (IECC) workstations for the 
purposes of the tests.

The evaluation used re-created real events 
from April 18 2012. Three separate teams, over 
a 13-week period, used the system to evaluate 
how it responded to the various scenarios.

In addition, SSL opted to model another 
area, a section of the East Coast Main 
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Traffic Management is not just about 
control of the infrastructure. SSL 
offers a Service Delivery Module from 
consortium partner Worldline, an Atos 
company, as a way for operators to 
plan not only trains, but also staff and 
highlight where they are needed. It shows 
crews’ availability and where they are 
supposed to work, allowing the CDS 
functionality to take stock and crew 
constraints into account when producing 
deconflicted plans for the area. RAIL 
watches a trial using live information.

Risks and disruptions are shown and 
controllers are then able to plan their actions 
accordingly. Crew rosters can be queried, 
train allocations can be altered and issues 
can be raised much quicker. 

As the ORR highlights, if only 5% of the 
trains currently missing PPM targets were 
two minutes earlier then the industry would 
not have a problem. And TMS, using a fully 
functioning ICONIS™ system, would be a 
massive step towards solving it.

From a customer perspective, be it 
Network Rail or a TOC, it’s important 
to understand and mitigate the ripple 
effect caused by delay across the route 
to achieve minimisation of the overall 
delay. So, for example, the effect of route 
delays on a journey between let’s say, in 
the test example, Leeds, can be mitigated 
so that impact at the destination, King’s 
Cross, is minimal. Within the trial two 
ICONIS™ systems were talking to each 
other to work out a plan, but SSL says 
that doesn’t have to be the case. While the 
ideal scenario is multiple SSL systems, the 
system incorporates operational flexibility 
and functionality, allowing operation with 
systems provided by other suppliers.

Line (ECML) from London King’s Cross 
to Hitchin. This allowed SSL to simulate 
communication between two separate Rail 
Operating Centres (ROCs) via a national 
information ‘layer’. This is particularly 
important because it demonstrated that high-
level planning information can be transferred 
to another ROC without the need for full TMS 
functionality in ‘the gap’ between them. This 
is an important feature because TMS will not 
be rolled out in one go, rather any introduction 
would be staged over a period of time.

In the Denmark application, the ICONIS™ 
system was selected to control the east half 
of the country and to perform CDS functions 
for the country as a whole. Deconflicted 
plans for the west of the country are then 
passed to the Thales ARAMIS™ system for 
implementation and control of the west.

Using the system it is also possible to pre-
plan possessions. Notifications of proposed 
commands are flagged up for human 
verification. Once verified, these possessions 
can be implemented almost instantly at the 
operator’s discretion, providing rapid and 
correct possession areas. 

In Denmark the system takes things one 
stage further, with the use of ruggedised 
handheld terminals. Persons in charge 
of possession (PICOPs) can use them to 
swing points and manage various systems 
as required. He or she has full control of 
the site, which eliminates the need for 
constant phone communication with the 
signaller and reduces the risk of incomplete 
possession information.

A key feature of ICONIS™ is Conflict 
Detection and Solution (CDS), driven by 
highly advanced algorithms developed 
by Alstom in conjunction with three 
leading universities. The system considers 
the current situation within the area 
and the timetable as a whole in order to 
re-time trains by small amounts allowing 
conflicts to be avoided. This differs from 
traditional systems which simply look 
at each individual conflict and select a 
‘winning’ train each time, often leading to 
sub-optimal solutions for the whole area. 
This advanced system is managed via an 
intuitive, highly interactive screen-based 
train graph, complete with mouse driven 
point and click features. 

RAIL watches a demonstration of the 
conflict detection within SSL’s TMS 
systems. The train graph displays the future 
conflicts with a yellow highlight. A mouse 
click presents the operator with several 
possible resolution options which have been 
generated by the ICONIS™ algorithms. 
Within a few seconds a new plan is 
calculated, resolving all conflicts for the best 
overall benefit. 

The algorithm goals can be based on a 
number of priorities, for example, energy 
efficiency or giving priority to particular 
types of trains. Alternatively, the system 
can be set to implement the solution 
without human intervention. During one 
demonstration, ICONIS™ deconflicted the 
plan for the entire Leeds area (the equivalent 
of four IECCs) in just a few seconds.
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