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Conceptual Design of Electrical Power Subsystem for Cube
Satellite with Permanent Magnet Attitude Stabilization Method

Tae-Yong Park* : Bong-Geon Chae* - Hyon-Mo Jung® -+ Hyun-Ung Oh**

ABSTRACT

The role of Electrical Power Subsystem (EPS) is to generate a power and distribute it to the
electrical devices for the system operation. For on-orbit operation of cube satellite, it is also
necessary to supply power to on-board mission devices as commercial satellite does. Recently,
commercial EPS products dedicated for the cube satellite application has been developed and widely
used for the power subsystem design. In this paper, a permanent magnet attitude stabilization
method without external power has been introduced because it has advantage from power consumption
point of view and the EPS design of cube satellite by applying the commercial EPS products has
been introduced and investigated. This paper also deals with the specification of the commercial
EPS products for the beginner of the cube satellite design.
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Table 1 “Transcuber’ Orbit profile
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Fig. 1 ‘Transcuber’ Configuration with Permanent Magnet
and Hysteresis Damper
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Table 2 List of Solar Cells Specification

TJ Solar Cell 3G28C TASC Solar Cell
2 NanoPower P100-A (Gomspace)
(Azurspace) (Spectrolab)
R
Az Triple-Junction GaAs Triple-Junction GaAs Triple-Junction GaAs
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Table 3 ‘CS-1UEPS2-10" Specification
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A 169 g
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Table 4 ‘NanoPower P31u’ Specification

24 NanoPower P31u(Gomspace)
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Table 7 Estimation for Required Power for Single Orbit
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Table 8 Estimation of Required Solar Cell Area &
Power Consumption/Generation Analysis
A A A4 3}
P | Pa= 28.3 %1367 W/m*<0.77 = 298 W/m*
La La=3.75 %X1 yr = 0.9625 %/yr
P | Par= 298 w/m”*<0.9625 %/yr = 286.7 w/m’
Asa A= 1.25 W X 286.7 w/m* = 43.6 cm’
Ara A-7214 cm® < (1/4) = 53.5cm*
A3 | 43.6 e’ (L THA)<BG3.5 en” Y ETHs
w7 9.9 cm’

Table 9 Peak Power Analysis

kil At At
Hojd = 2.64 W
vl 2] C-rate C/2(5 Whr T A 715)
A3} 264 W<5W— CQFEFa =
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