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he challenge was to 
revolutionise the installation 
and operation of traffic 
signal systems, significantly 
reducing overall installation 

and maintenance time and costs for both new 
schemes and major refurbishment projects, 
in the UK and overseas.  Rather than the 
traditional approach of using many individual 
cables to connect the on-street signals to the 
traffic signal controller, our engineers came 
up with the idea of using a very simple ‘two 
pair’ power and data cable arrangement, 
which together with distributed intelligence, 
related to signal switching and monitoring, 
drastically reduces the amount of cable 
infrastructure required to support even the 
largest intersections.

By reducing the raw materials, cabling 
and peoplepower required to install an 
intersection, compared to traditional systems, 
we have found our Plus+ solution helps 
minimise disruption during installation work 
and enables the traffic flow on the UK’s 
increasingly congested road network to be 
optimised.

UPS solutions, ensuring that the operation of 
critical intersections can be maintained even 
during times of mains power failure.

Fail safe
Safety is also assured with dual safety 
processors in all signal nodes, which are 
fail safe as independent devices, so that 
even under failure conditions they will not 
illuminate any signal colour unintentionally. 
This also ensures the system does not 
absolutely rely on always being able to 
communicate with modules – allowing them 
to be ‘hot-swapped’ in the event of failure, 
whilst the intersection remains powered and 
operational.

To further enhance safety, each individual 
LED aspect is tagged electronically to identify 
its actual colour – ensuring that only correct 
colour aspects are illuminated on-street 
and making it impossible for green and 
red signals, for example, to be swapped, by 
accident or maliciously, and then illuminated.

The controller is able to support up to 
248 input/output (I/O) lines, allowing up to 
a maximum of 240 digital inputs or up to 

T
Environmental
Significantly reducing the amount of cable 
required also delivers environmental benefits, 
not only in raw materials saved but also 
ultimately in the amount of energy and carbon 
required to deliver and install the complete 
project. Similarly, there are considerable 
health and safety benefits, with on-street 
installation being safer, quicker and easier for 
operatives.

On-street power for the system is 
provided by one or more high reliability and 
safe ELV 48V DC power supplies mounted 
in the controller cabinet. Typically, these 
are arranged as a redundant array, so that 
in the unlikely event of the failure of one 
of the supplies, traffic light control is fully 
maintained, ensuring there is no negative 
impact on road users. The failure can be 
reported, for example to Siemens Mobility’s 
Stratos traffic management system, and the 
failed unit can be replaced whilst the system is 
fully operational, ensuring that traffic control 
remains uninterrupted.  Based on Siemens 
Mobility’s proven ST950 controller platform, 
Plus+ is fully compatible with the company’s 
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96 isolated digital outputs to be provided, 
depending on the controller configuration 
– enough for the largest conceivable 
intersection. Inputs and outputs may be 
provided centrally at the controller using 
ST950 I/O cards or distributed around the 
intersection in individual nodes.

In many cases, the use of traditional I/O cards 
inside the controller cabinet is unnecessary 
as equipment such as above ground detectors 
and push buttons are connected directly to 
the nearest node on-street, which further 
acts to eliminate physical cables traditionally 
necessary to support these functions. However, 
where controller I/O is required, for example to 
provide a TOPAS 2523 UTC interface, this may 
be provided by standard ST950 I/O cards, which 
are designed as ‘intelligent terminal blocks’ 
and are located directly where needed within 
the controller cabinet.

Standard
System communication is provided by the 
well-proven RS485 standard, using dedicated 
protocols and SHA-256 authentication 
to ensure a high level of data integrity is 
maintained, whilst avoiding the need for 
special cables - simple and readily-available 
twisted pair loop feeder cables are typically 
able to be used for all on-street connections.

When connected using the ring topography, 
the Plus+ system provides a highly resilient 
solution which can tolerate a break in the ring, 
either caused by poor connection or due to 
a cable being cut, for example during street 
works. Robust design ensures that even short 
circuits which may occur during a cable-
cutting event do not damage the system, which 
will restart automatically once the short circuit 
is removed.

The system has been designed with new 
dedicated Helios Plus+ signal heads and 
pedestrian indicators, as well as and new 
concept loop detector module. This ‘Smartloop’ 
module is located close to the detection loops 
in the road surface and communicates to the 
nearest signal head node via a normal Plus+ 
cable, eliminating the need to run loop feeder 
cables back to the controller cabinet.

Using a powerful ARM microprocessor 
core, the controller has been designed to offer 
fully integrated UTMC OTU and both MOVA 7 
and MOVA 8 functionality utilising advanced 
IP communications to the central office, 
without the need for additional outstation 
equipment. Up to four MOVA streams and up 
to 64 detectors per stream are supported. 
MOVA datasets can be changed either locally 
or remotely without impacting the running 
controller on-street, further enhancing 
the principals of ensuring that maximum 
availability of the system is maintained at all 
times.
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Where centralised control is required this 
may be provided via integrated UTMC OTU 
functionality, using the same principles and 
offering a similar user experience to that 
provided by the Stratos outstation, minimising 
user retraining.

Monitoring
Stratos Remote Monitoring functionality is also 
available, allowing detailed site fault reporting 
via the Stratos system. Remote Monitoring, 
UTC SCOOT and MOVA functionality are all 
able to be used together as dictated by traffic 
engineering needs.

Some new functionality in Plus+ is still 
under development and not expected to be 
fully available until early in 2020. One area is 
around the provision of passively safe poles. 
Where passively safe poles are required, the 
system delivers extensive inbuilt functionality 
and provides power disconnection without the 
need for any additional cabinets or equipment 
on site. Passive poles may be connected 
individually to the controller or arranged in 
groups as determined by the layout of the 
site. Impact sensors are built into each traffic 
signal, nearside and wait indicator node 
and if triggered, will signal to the controller 
that power to the pole or pole group is to be 
removed. Power removal is achieved within 
400 metres of the pole strike being detected 
and will be reported as a fault which may be 
forwarded to Stratos, if required.

Testing of the whole passively safe system 
may be undertaken using the Plus+ web 
browser user-interface, which allows individual 
pole strikes to be simulated to ensure that all 
the correct actions are properly configured.

Robust
As well as the advantages coming from the 
quicker and safer installation and the robust 
nature of the design, we have also included 
enhanced ‘self-checking’ and diagnostics 
which provide additional protection against 
false signals being shown on-street due to 
error or deliberate acts.

The controller’s web browser interface 
provides access to extensive fault and 
performance data related to the operation of 
the network on-street and all of the connected 

intelligent devices linked to it. In the unlikely 
event of faults occurring on-street, these are 
usually able to be reported down to the actual 
pole location, reducing overall fault diagnostic 
and maintenance time.

In common with other ST950 family 
members, the controller can provide audible 
feedback in the form of spoken phrases to an 
engineer on-site using their mobile phone 
or other device via a plug-in WiFi dongle. For 
example, an engineer may select a detector 
input to monitor and move to the location of 
that detector. 

The controller will “talk” to the engineer via 
the Bluetooth link informing them when the 
loop input is active. This enables them to focus 
on observing vehicles moving over the loop 
rather than trying to visualise both activities 
on the street and data being displayed on a 
terminal device. In addition, many changing 
controller parameters may be displayed 
visually, as a time-based graph, aiding the 
engineer when diagnosing intermittent or 
infrequent events.

Test
An extensive inbuilt self-test facility, which 
validates both the controller hardware and the 
intelligent street equipment, provides a further 
invaluable aid to controller commissioning, 
further helping to speed this process.

Plus+ is also able to provide a full 
statement of timing and other data such 
as detailed hardware information about all 
intelligent PCBs fitted in the controller and 
all on-street devices connected to the Plus+ 
network. The data is formatted to be used as 
part of an annual Periodic Inspection report 
and is able to be simply exported from the 
controller to a PC, from a web page locally 
or remotely. Alternatively, it can be exported 
directly to a USB memory stick on-site using 
simple handset commands.

Plus+ represents the next generation of on-
street traffic control technology and I am sure 
will help reduce costs and enhance overall 
operational availability of new and upgraded 
intersections around the world.
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