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A Stability Analysis of Bus Controller of Power Control Unit for GEO
Satellite

Jaedong Choi
Korea Aerospace Research Institute

ABSTRACT

This paper presents the bus controller analysis
of a power control unit of GEO satellite with
3kW power output. The sensing error of bus
voltage produce control signal of the shunt
switch assembly and the battery power
converter, and the tolerance of error signal
generated decide the stability of proposed
system.

The worst case analysis considered for the
initial tolerance, temperature effect, tolerance of
end of life is performed to verify a designed bus
controller. And also, the stability of system
proposed according to moving of zero and pole
values by some component failures is analyzed.
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Fig 1 Bus sensing circuit of bus controller
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Table 1 Assumed Worst Case Component Variations
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c1,2,4,10 50V 10% 15% 30%
C3,7 SELECT 10% 15% 30%
€568 S30F, 1 10% 15% 30%
R1,2,4,5,17 100K 1% | t5ppm/°C | 10.1%
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;g;gi?gg 10.0K +1% | +500m/°C | +0.1%
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Fig 2 SAS control signal variation according to BUS
input voltage changing
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Fig 3 Bus voltage error to bus transfer function
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Fig 4 Compensated bus controller of a solar array
shunt assembly
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Fig. 5 SAS control signal to compensated bus error
transfer function
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