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CHAIYUT SUMPAVAKUP : PEAK-CUTTING STRATEGY FOR
REGENERATIVE ENERGY MANAGEMENT INCORPORATING EDLC
IN MASS RAPID TRANSIT. THESIS ADVISOR : ASSOC. PROF.

THANATCHAI KULWORAWANICHPONG, Ph.D., 217 PP.

DC ELECTRIC RAILWAY/REGENERATIVE ENERGY MANAGEMENT/ON-

BOARD ENERGY STORAGE SYSTEM/PEAK DEMAND REDUCTION

This thesis presents a new strategy for regenerative energy management
incorporating on-board energy storage system (OBESS) in DC mass rapid transit.
Using MATLAB, a DC mass transit system with on-board electric double layer
capacitor (EDLC) is developed. A peak demand cutting strategy uses regenerative
energy stored in the OBESS to minimize train peak power during acceleration and
overall energy consumption. The Bangkok Mass Transit System (BTS)-Silom Line in
Thailand is used to test and verify the proposed strategy in comparison with three
strategies from previous research: 1) peak shaving control strategy, 2) proportional
control strategy, and 3) SOC control strategy. The results show that the proposed
strategy is more effective than the other strategies. With peak demand cutting
strategy, the thesis also presents a study on the optimal energy saving in a DC mass
transit system with OBESS by using Genetic Algorithm (GA) under the three methods
of different trip time controls: 1) deceleration control, 2) coasting point control, and 3)
deceleration and coasting point control. The proposed strategy under the deceleration
and coasting point control gives the best results. Compared to a case without OBESS,
15.56% energy saving is achieved by the proposed strategy, peak power is reduced by

63.49% and the number of OBESS modules can also be reduced by controlling the



trip time of the coasting motion together with the deceleration control. Additionally, a
catenary-free operation of the BTS for changing the track at the last station is

introduced as a case study.
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