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ABSTRACT

This project presents a simulation study of electric vehicle (EV) charging control
problems for demand response. The research begins with the collection and analysis
of relevant theoretical information, particularly Power Flow Analysis in distribution
systems, in order to calculate and evaluate the impacts of EV charging on voltage
profiles and power losses. Load Management principles are then applied to develop
optimized charging schedules. In addition, Vehicle-to-Grid (V2G) technology s
incorporated, allowing EVs equipped with V2G capability to operate as mobile energy
storage units. During periods of high grid demand, stored energy can be discharged
back into the network to support system stability and alleviate stress during critical
peak conditions. The charging control framework primarily considers user-related
factors, including the current State of Charge (SOC), the urgency of vehicle usage, and
individual user preferences. These factors are integrated with distribution system
constraints, such as maximum allowable power capacity and electricity pricing
schemes. A 22 kV distribution system model (under the Provincial Electricity Authority,
PEA) is simulated using MATLAB to test and evaluate the effectiveness of the proposed
control mechanisms. Simulation parameters are defined and analyzed to assess
outcomes, aiming to provide benefits for EV users through flexible charging scheduling,
reduced energy costs by utilizing electricity during favorable periods, and minimized

system power losses.



