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Abstract

The battery's capacity is limited due to its size and the vehicle runs on battery power, the maximum
range is limited solely by the amount of the battery charge. This research therefore presents a bi-directional
DC-to-DC boost converter circuit that can supply energy back to the battery. The operation can be divided into two modes.
The first mode is drive mode and The second mode is power return mode or regenerative mode. In the requirements
of the research, a 12 volt battery was selected to make the car lighter. The voltage of a single cell battery is boosted
to 48 volts for use by an H-bridge inverter to drive a permanent magnet DC motor. The entire system is simulated
in this study using the Matlab/Simulink tool. The ripple current is less than 1 amp, the ripple voltage is less than 1 Volt,
and the duty cycle is 75 percent as specified, according to the simulation results. The proposed system can operation

in both modes, especially in regenerative mode, the maximum regenerative power is 35 kilowatts.

Keywords: Bi-Directional DC-DC Converter, Boost Converter, Regenerative braking
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