Electrical Blog No. 46 - Power Supply System for Railway
The power supply system for railway with direct current (1,500V or 750V DC) traction system normally comprises an internal high voltage power supply network to transmit and distribute E&M services power for stations and traction power for trains operation respectively. The incoming power supply for the internal high voltage power supply network would be obtained from the extra high voltage system (132kV or 275kV) of the power company at two or more separate infeed substations so as to achieve the required supply reliability level. 
The conventional approach is to distribute the power to stations and traction rectifier units through an internal 33KV transmission and 11KV distribution network. Each station is provided with two 11kV supply sources derived from two different infeed substations to provide the dual sources supply. A single voltage 33kV transmission system is adopted in Hong Kong since Tseung Kwan O Line. The elimination of the 11KV level resulted in lower the transmission loss, improved system reliability, and reduced system cost. This arrangement is proved to be successful and it has been adopted in all the new railway extensions projects in Hong Kong since Tseng Kwan O such as the Disney Rail Link, the future West Island Line, South Island Line, and Kwun Tong Line Extension. 
For railway lines with 25kV single phase alternating current (AC) traction system, the power supply network to deliver E&M services power to stations would normally be separated from the power supply for the single phase AC traction system due to phase balance consideration. The incoming power supply for the 25kV AC traction system would be obtained from the extra high voltage system, normally at 132kV of the power company at two or more infeed feeder stations. The 11kV power supply network of the power company would normally be used as the incoming power supply for the stations. 
To ensure the security of the supply to stations, dual sources supply from the power company will be required. In areas where dual source is difficult to arrange, like the northern section of the West Rail Line, the single source from the power company is backed up by diesel generators. Another alteration is to adopt a hybrid scheme with the power from the internal 33KV distribution network backed-up by a single source from the power company obtained locally. 
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