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Abstract

This research aims to design, analyze and simulate a bidirectional converter with a power balance
control technique for a battery charging system in space power system, in comparison with a conventional
space electrical power system. The proposed converter will regulate the voltage from the battery to
increase the voltage at the main distributed bus with a compensation technique that monitors the output
power of the converter and computes the compensatory signal that can balance the output power with the
input power of the converter. The space electrical power system is simulated by MATLAB/Simulink. This
proposed design will assist in reducing the current flow in the system, improving its overall efficiency and
reliability. The bidirectional converter will allow the battery to charge and discharge effectively, the main
distributed bus can maintain the bus voltage regulation with good responses and stability, thus providing
a more flexible power management system for the space power system. Through a comprehensive analysis
of the current state-of-the-art and simulation results, this research will demonstrate the feasibility and
performance of the proposed bidirectional converter. The results of this research will be valuable for the
development of efficient and reliable power management systems for space power systems.
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