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SYNOPSIS

This Series #3 Technical Talk is a continuation of our IEM Series #1 and Series #2 Talks under the
theme of Towards Specialization needs of Railway Systems.

With AC and DC Railway Schemes, the train operating current flows through the contact line to the
electric rail vehicle (ERV). The return current for traction and regenerative braking current, flows from
the ERV via the return circuit to the traction power substation.

The running rails serve as the primary conductors tor return current of the AC and DC railway systems.
Up to several thousand amperes can flow In the return circuit and cause voltages at the running rails
and conductive parts of the ERVs during operation. To avoid voltages which could be potentially

dangerous when bridged by passengers and staft, the return circuits need to be designed adequately
with” appropriate measures for earthing and bonding. However, the measures tor earthing and
bonding applied to the return circuits ditter ftundamentally between AC and DC schemes.

In AC railways, the rail-to-earth voltages are reduced by bonding other metallic conducting elements
to the running rails which are earthed, eliminating any possibility of atfecting people and ensuring the
entire system can be switched oftf safely in case of faults.

For DC railways, the running rails trackworks are insulated and floated against earth. To reduce the
rail-to-earth voltages in or near the DC railway installations, other measures are required e.g.
installation of parallel return conductors and /or voltage limiting devices (VLDs).

This Talk will address the above electrical safety considerations in the design of the return circuits for
both AC and DC railway schemes in the context of relevant EN standards for electrical railway
transportation projects.
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