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Abstract

This article presents a guideline to enhance the efficiency of energy usage in Mass Rapid Transit
Systems by means of management of regenerative energy from brake systems of an electric train using
onboard supercapacitor. The onboard supercapacitors are designed to store regenerative energy and to
appropriately supply energy for traction systems. The effects of capacity of onboard energy storage to
energy usage of train system are studied based on the BTS Skytrain-Silom line, an urban mass transit
system currently operated in Bangkok. The cases studies are performed numerically by considering a
single train running along the ordinary operating route in the directions of up-track and down-track. From
the numerical results, suitable capacity of supercapacitor can considerably increase the efficiency of
regenerative energy usage. For energy saving purpose, a 15 kWh supercapacitor can increase energy
saving rate by approximately 18%, provide regenerative energy’s recovery rate up to 80% and reduce

energy losses in transmission system by 449%.
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