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Keeping Electrical Railways Safe

Ensuring safety in rolling 
stock systems while 

maintaining the highest 
possible availability of 
equipment depends on 
identifying and dealing 
with faults at the earliest 
opportunity.

Operational equipment that cannot 
tolerate shutdown or failure is 
often designed as an ungrounded 
electrical network. This allows 
systems to continue running even 
if an insulation fault occurs, as 
eliminating an earth connection 

ensures the first fault current is 
typically not at a dangerous level, 
so it doesn’t trip the circuit breaker. 
Instead, the system delivers an 
alarm that ensures the fault is 
addressed before it escalates and 
causes problems.
A second fault on the same system 
changes the situation, because 
the fault current may reach a level 
where it could prove harmful or 
pose a fire threat. That makes it 
crucial to identify and rectify a first 
fault while the system can continue 
to operate.

Many critical ‘no fail’ industrial 
applications employ ungrounded 

systems, where unplanned 
shutdowns or failures can 
jeopardise safety and incur financial 
penalties and reputational damage.

Real-Time Monitoring

The latest trends in propulsion 
systems in rolling stock have 
increased the complexity and the 
potential for earth faults. It is 
therefore essential to have a real-
time overview of the condition and 
identify threats quickly, maintaining 
availability and enabling proactive 
maintenance.

Continuous monitoring with an 
insulation monitoring device 
(IMD) indicates critical values 
and the development of issues 
even before an alarm is sounded, 
providing a real-time check on 
system health.
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These values forewarn of 
developing failure, provide system 
information, and allow corrective 
action. This reduces unplanned 
downtime and maintains asset 
availability.

However, keeping the system 
running after an insulation fault 
comes with a downside. In a 
grounded electrical network, a 
fault normally results in tripping a 
circuit breaker, clearly identifying 
the branch where the fault has 
occurred. This is not the case in 
ungrounded networks. Typically, on 
an ungrounded circuit maintenance 
personnel must try to identify the 
fault by disconnecting parts of the 
network and checking the reaction 
of the resistance value shown on 
the IMD.

Depending on size, the time and 
effort taken to identify the fault 
can be huge because, in addition to 
disconnecting parts of the network, 
the maintenance team must wait 
for the measurement cycle of the 
connected IMDs. Depending on 
the capacity in the network this 
could add up to several minutes per 
feeder. Separation and reconnection 
of cables comes with the risk of 
touching a live working system. 
On a train, these procedures may 
also impact other maintenance 
processes due to an interruption 
of the power supply for lighting or 
power sockets.

Fast Fault Identification

First faults can be identified using 
an insulation fault location system 
(IFLS) to technically locate earth 
faults during normal operation 
without interrupting any power 
supplies. Once a train is equipped 
with an IFLS the location process 
can start immediately after a fault 
occurs. The system feeds a current 
between phase and ground into 
the network which is equipped 
with current transformers and the 
location device. The locating current 
can be detected in the faulty feeder 
by the transformer, which then 
communicates to the detection 
unit.

As an alternative to an installed 
IFLS, a mobile pulse generator can 
be used in combination with a 
handheld device. This reduces the 
time taken to identify faults, 

increasing the availability of the 
train. 

It is rare to find a completely 
fault-free electrical system in 
any location, especially rolling 
stock subject to high operational 
demands. An effective system 
design with fault identification and 
location systems is the next best 
thing – reducing downtime and 
maintaining the availability of vital 
equipment and rail services.

Tel: +44 (0) 1229 480123
industrialsales@bender-uk.com

www.bender-uk.com
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KEEP ON TRACK

www.bender-uk.com

Bender is a leading authority in electrical safety, 
with proven experience in the rail industry.

An approved Network Rail supplier, Bender UK has 
worked in the industry for over two decades to 
ensure maximum availability, prevent downtime, 
maintain uptime and to ensure operational 
efficiency. Bender continuous insulation 
monitoring and earth fault location solutions 
measure system status and pinpoint the location 
of failure and degradation and issue warnings and 
alarms, to improve rail safety, and ensure timely 
rail services for passengers.

Bender’s rail capability includes monitoring 
of signal power, points heating, rail crossings, 
underground networks and rolling stock, 
supported with predictive maintenance and 
software solutions.
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