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Abstract

The Electrical Power System (EPS) is responsible for harvesting, managing and controlling the satel-
lite’s necessary energy. This system is considered a critical component because it must not fail at any
time. If this system fails, the spacecraft could not fulfil the mission for which it was designed. A major
challenge is to determine what architecture is the best for a small satellite and how it increases redundancy
to minimize possible failures during the mission. We have proposed a dual independent input electrical
power system to improve mission reliability and, thus, ensure that the satellite works continuously, even
when a failure in the primary system occurs. This paper describes the design of the dual EPS and be-
havior of the modules under different conditions of the space mission: power converters efficiency, battery
charge/discharge regulator, the behavior of the protection circuit, and the performance of switching reg-
ulators at different load conditions. Additionally, this paper describes trade-off analysis for efficiency,
reliability and the use of Commercial off-the-shelf (COTS) components. Therefore, the designed EPS
provides a reliable solution to supply power and validates the performance of the subsystems in small
satellites. The analysis presented will be helpful to increase the efficiency and reliability of the electrical
power systems.
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