
 

Asset Condition Monitoring 

How many times have we heard the phrase “service delayed due to points 

failure at …”? The need to improve rail services continues to be a hot topic 

and is never far from the news. A complex, interconnected structure such as 

the UK rail network will always have key points of vulnerability. Failures 

here can lead to substantial delays, fines and financial loss for train 

companies, not to mention customer dissatisfaction.

Delays do not just occur in ‘real time’ but are 
compounded by the number of trains affected.  
Thus an elapsed delay of just 30 minutes can 
result in many ‘train hours’ worth of delays and 
fines. The machines that switch over railway 
points, setting routes across the permanent 
lines, are a prime example of a ‘golden asset’ 
where a single failure can be very costly, 
especially at stations and junctions with many 
crossings. 

 

Monitoring and protecting golden 

assets 

Points machines can be affected by many 
environmental factors, from temperature 
extremes to physical obstruction of the moving 
switch rails. To ensure safe operation, the 
locking mechanisms are built with very low 
tolerances to variations. Changes in the 
condition of these machines can therefore 
result very quickly in a locking failure, a 
closure of the route, bad press, fines and a lot 
of unhappy customers. 

Real time condition monitoring of point 
machines, and other key track-side assets, is 
therefore becoming increasingly important in 
the rail industry. The fines structure in the 
modern UK rail industry means that protecting 
these assets makes real business sense. The 
traditional way to keep switch points working 
has been to schedule regular engineering 
inspections involving manual visits to each 
point on the railway.  
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Visual inspection can tell if the points have, or 
are just about to fail, but reveals little about the 
behaviour leading up to failure. What rail 
companies really want to know is 

• Are my points heading out of tolerance? 

• If so, how fast is it changing? 

• When will it fail altogether? 

• What exactly is going wrong? 

• How many others have this problem? 

 

Software meets mechanical engineering 

Tessella have worked closely with Balfour 
Beatty Rail Technologies (BBRT) to develop 
SwitchView, a sophisticated remote condition 
monitoring system capable of real time trend 
analysis on performance data. Condition 
changes that lead potentially to equipment 
failure trigger automated alerts, allowing 
preventive maintenance to be scheduled to fix 
the problem before failure occurs. 

Starting from a prototype system, monitoring a 
single set of points in a workshop, BBRT and 
Tessella have together developed a fully 
operational system which is now monitoring 
multiple point ends out on the rail network. Rail 
engineers studied the common modes of 
failure experienced by switch points and their 
machines. Having identified key mechanical 
properties that would indicate the onset of 
failures, a range of sensors were devised to 
measure them and a data acquisition system 
built to deliver the data back to a central 
Condition Monitoring Server at BBRT HQ. 

 

Close monitoring, but from a distance 

Condition monitoring and fault prediction 
works best when data is collected from 
multiple sources. This allows the analysis 
systems to ‘learn’ from a fully representative 
asset population. SwitchView supports this by 
having a centralized server that receives 
condition data profiles automatically over a 
network every time one of the many switch 
points it is monitoring is moved. 

The profiles are processed using a suite of 
analysis programs, and key performance 
indicators (KPIs), such as the current 
consumption of the machine or the time taken 
to move, determined. The KPI values are then 
analyzed on two levels: 

• independently, to see if there is an 
immediate problem – e.g. the points are 
taking too long to be switched 

• in context with stored historical data from 
previous moves to see if there is a trend 
pointing towards a future failure 

Collecting data from a population of different 
point machines improves the ability of the 
system to judge when problems are likely to 
occur. Statistics can be generated on failures 
across a network of switches, commonalities 
determined and investigated in detail. The 
severity of the alert, raised automatically by 
the system when a problem is detected, is 
governed by how serious the fault is and how 
soon it is likely to occur. In this way, preventive 
maintenance can be planned to maximize the 
efficient use of the maintenance crews’ time. 

 

Modular designs win again 

Tessella have a policy of building systems to 
be as modular as possible. SwitchView was no 
exception, with communications built on XML 
messaging and a strongly component based 
server architecture, making the analysis 
routines independent of any specific asset 
type. This decision paid dividends (not for the 
first time) when the Network Rail team 
managing the West Coast Mainline Route 
Modernization project, the end customer for 
SwitchView, asked if the system could be 
adapted for monitoring other asset types. 
Since this was always the intention of the 
BBRT/Tessella team, the answer was a 
resounding “Yes!” 
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Turning on the power 

Network Rail were introducing a new track 
side redundant power supply system, to feed 
overhead lines, point machines and other 
signalling equipment. When they wanted to 
implement a system to monitor the integrity 
and circuit breaker configuration of the power 
supply feed, they thought of SwitchView. 

Since the underlying framework of network 
connections and centralized component based 
server were already in place, extending 
SwitchView to encompass power supply as 
well as switch point monitoring was simply a 
matter of: 

• updating the XML message schema 

• adding specialized analysis component 
to the server program suite 

• developing a specialized graphical 
representation of the circuit breaker 
configuration settings 

The success of this extension, including 
integration with third party equipment, will 
hopefully lead to the SwitchView system 
becoming the basis for a fully integrated 
condition monitoring system as further asset 
types are added to the portfolio. 

The benefits of teamwork 

Tessella and BBRT have combined their 
complementary skills to develop innovative 
new products, badly needed by the rail 
industry. Tessella have a long track record of 
collaborative working across many industry 
sectors, where our combination of software 
engineering expertise and science and 
engineering focus make us ideal partners. 
SwitchView is just one example of how 
Tessella works with customers to realise their 
ideas as commercial quality products. 


