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REGENERATIVE BRAKING / SUPERCAPACITOR / WAYSIDE ENERGY

STORAGE SYSTEM

This thesis presents an optimal positions and capacities of wayside energy
storage systems (WESSs) using supercapacitors stored a regenerative braking energy
for a DC electrified railway. In case study BTS skytrain SILOM line, the objective
function considers a minimization of energy consumption of traction substation and
minimization of braking energy. Design an optimal capacity by maximum discharge
energy capability of WESSs. A single train simulator is used to simulate a train’s round
trip. The multi-conductor system is used in a mathematical model and power flow
calculation by MATLAB program. The study searches for optimal positions to install
WESSs with 2 different methods: (1) manually varying position of WESSs with a step
of 1 km and (2) using Particle Swarm Optimization (PSO). The results showed that the
optimal capacities are 3.53 and 5.06 kWh for 2 WESSs and the optimal positions are
the areas that train has high speed. The optimal positions of WESSs stood at 6.81 and
10.49 km away from the first passenger station. Energy consumption reduce 50.76
kWh, 8.37% of energy consumption without WESSs. The highest braking energy

reduction is 51.62 kWh or 33.37% of braking energy without WESSs.
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