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Operation Characteristic Optimization of
Bidirectional Substation
CHEN Wen, LIN Fei, YANG Zhong-ping
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

ABSTRACT: Compared with energy storage
equipment based on super capacitor, flywheel or
lithium battery, bidirectional substation has obvious
advantages in installation space, cost, reliability and
service life. Therefore, more and more bidirectional
converters are installed in the substations of urban
rail transit system. Bidirectional substation has
controllable operation characteristics, but its
influence on energy saving and railway operation
cost has not been fully studied. Based on the typical
bidirectional substation application scheme, this
paper first introduces the working characteristics of
bidirectional converter, including no-load voltage
and droop slope. A simplified power system model
including bidirectional substation and train is
established, and the influence of operation
characteristics on regenerative braking energy and
its distribution is analyzed. The operation
characteristics of bidirectional substation are
optimized by considering the objective function of
total energy consumption and brake shoe wear cost,
and the cost saving performance is verified by a
case based on multi train scenario.

KEY WORDS: energy consumption; optimization;
traction power supply system; bidirectional
substation; objective function
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