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ENERGY MANAGEMENT/ MULTI-TRAIN SIMULATION/ SUPERCAPACITOR

This thesis presents optimal energy saving in DC mass transit by using on-board
supercapacitor to store energy from braking and return energy to the train while
accelerating. Case study of the MRT Purple Line, Bangkok, Thailand by developing a
model of multi-train and multi-conductor by MATLAB program. The installation of
supercapacitors on the train required to control and the method presented in the
thesis was piece-wise linear SOC, which is a different voltage control method between
energy storage voltage and train voltage. The optimization methods applied are
particle swarm optimization (PSO) and genetic algorithm optimization (GA) methods.
Optimizing energy savings by controlling supercapacitors is divided into five case
studies: the case where the initial state of charge is 100%, 75%, 50%, 25% and 0%
respectively, in which each case has the final condition at the end of service, the state
of charge must be 100%. The results of the test system in the case of a 100% initial
state of charge can save about 6% of the energy distribution, save about 10% of the

energy loss, and store the energy generated by the braking of the train up to 46%
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