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ABSTRACT

This seminar will be about the development of a simulation model for an electric vehicle for the NUS Formula-SAE team.
The simulation model in the PLECS will be used to acquire more knowledge about the electric vehicle and its operations,
particularly under race conditions.

The presentation will include details of the pre-charge and discharge circuit, 2-level inverter block, field-orientated control,
close-loop control theory, permanent magnet synchronous motor parameters, and a simplified mechanical model, which
are used to model the drivetrain of the electric vehicle. The simulation will explore the performance of SIC (silicon carbide)
vs IGBT inverter switches during acceleration and constant speed performances. This will help to inform future work
involving optimizing switching frequency of inverters, to minimize weight and maximize power density between cooling
and passive components.

Recommended background knowledge: electrical drivetrain, inverter, motor controller, control theory, permanent magnet
synchronous motor, vehicle mechanical load.

BIOGRAPHY

Graduation Class of 2019 NUS Electrical Engineering (Hons). Pursuing M.Eng Electrical Engineering with the Department
of Electrical and Computer Engineering. Research focus: simulation study of electrical drivetrain. Interest in automotive
engineering and motorsports.
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