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Abstract

The purpose of this article is to optimize the power supply subsystem of the satellite based on mass and power
production. For this purpose, the satellite orbit is to determine the time of placement in the shadow in Satellite
Tool kit (STK) software, and the design of the satellite energy supply subsystem of existing analytical equations
are done, and these main design parameters have been optimized to achieve the minimum weight of system. Then,
the beginning of the target satellite, the Orsted satellite, the orbital and mission operational modes of this satellite
has been compiled and the statistical information of its power supply subsystem has also been determined. Then,
the design of the power supply sub-system is based on the parametric analysis and processing of statistical
information and also based on the simulation and orbital analysis of the satellite. Finally, in order to model the
design problem, the objective functions of design and optimization, the weight of the power supply subsystem has
been considered, and the main design parameters affecting the objective function are capacity, depth of discharge,
efficiency and density of the battery and the area of the arrays. It is worth mentioning that the type of battery itself
is also very effective on the objective function, but considering the type of satellite battery considered (nickel-
cadmium), the variable battery type is not considered. Finally, this problem has been optimized using genetic
algorithm. The obtained results show the accuracy of the method and implementation compared to the values of
the existing satellite power supply subsystem.

Keywords: Power Supply Sub-system, Satellite, Statistical Design, Multi-objective Optimization, Battery.
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