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Reducing Peak Demand at Traction Substations in Electric Railway System by

Regenerative Energy Management and Onboard Supercapacitor Installation
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Abstract

This paper presents a study on the effect of installing onboard supercapacitors on the peak demand at
traction substations during the train operation by applying regenerative energy management with the control of
supercapacitor energy storage systems (ESS). To determine the effect of ESS capacity on the variation of peak
power, the case studies based on the BTS Skytrain Silom Line have been performed. The numerical results
show that when the capacity of ESS is increased enough, the ability to store energy and supply power is higher.
As a result, the peak power at traction substations can considerably decrease and the minimum voltage can be
improved. The optimal capacity of the ESS is 4-6 kWh, which can provide the maximum power of 1.2-1.8 MW.
Comparing to the case in which the ESS is not installed, the peak power can be reduced by at least 20% at every
substation and by up to 60% at some substations and the peak power in the overall can decrease by
approximately 33%. Moreover, the minimum voltage at the traction substation and the minimum voltage at the

train can be improved to the level higher than 0.95 pu. and 0.90 pu. respectively.
Keywords: Mass Rapid Transit System; Regenerative Energy Management; Peak Reduction
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