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CHALITA JOBSOONGNERN : MINIMIZING ENERGY CONSUMPTION OF ON-BOARD
BATTERY SYSTEM OF LIGHT RAIL TRANSIT BY SPEED PROFILE OPTIMIZATION
USING DYNAMIC PROGRAMMING. THESIS ADVISOR : ASST. PROF. TOSAPHOL
RATNIYOMCHAI, Ph.D., 115 PP.
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This thesis presents minimizing energy consumption of light rail transport
systems with only on-board batteries as the only power source by speed profile
optimization using dynamic programming. This case study uses the route of the Korat
light rail transit green line, Nakhon Ratchasima, Thailand, with a total distance of 22
km and 21 passenger stations. The light rail vehicle recharges the on-board battery
after round trip service. The route has a specific path and mixed traffic section with
public roads which find the optimal speed profile, only the specific path section where
the light rail vehicle has a constant speed will be searched and to get the most suitable
speed profile. Dynamic programming uses energy consumption as an objective
function by limiting the velocity, acceleration, and running time for the service
efficiency of the transport system. A light rail vehicle movement model and a model
of the battery on the train for use in the calculations are presented. The forward and
backward approaches of dynamic programming are calculated to compare and find
the best solution. For the simulation using MATLAB, the result of the minimum energy
consumption was 64.12 kWh, representing a 12.31% energy savings which are

calculated by the dynamic programming backward approach.
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