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Abstract The satellite on geostationary orbit accommodates multiple payloads into a
single spacecraft platform and launched in June 26, 2010. The Electrical Power Subsystem
provides a fully regulated power bus at 50Vpc in sunlight and eclipse conditions. The
electrical power required to the satellite is generated by a solar array wing and the energy
is stored by a Li-Ion battery with a capacity of 192.5Ah. This paper selects the main design
parameters, compares and analyzes with the results at ground test and in orbit operation to
apply this performance evaluation of the Electrical Power Subsystem to next satellite design
on geostationary orbit. The Electrical Power Subsystem is demonstrated nominal behavior
without significant degradation through the performance evaluation from design to in orbit
operation.

Key Words : Geostationary satellite, Electrical power subsystem, EPS performance evaluation,
In orbit test
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<Fig 4> Power bus block diagram in eclipse
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<Table 1> Power bus performance index

EPS performance Requirements
Bus voltage regulation 50Vpc+0.5V
Ripple voltage 1Vrms

Bus overvoltage Up to 55V/10ms
Transition between sunlight

and eclipse regulation

Automatic and smooth
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<Fig 6> Bus and ripple voltage at ground test
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(a) During bus overvoltage test at ground

16 54
—PIP1BRT
2 \/ '\ —PIP1BR2
5 14 v \ > 53
H —PIP1BR3 { N
2 PIP1SW4
S | —PIP1BR4 " a'R'
£ 12 [ —PIP1BRS YW %
- | —PIP1BR6 |
< 10 - 51
E —PIP1SW2| S
¢ = ——PIP1SW3| [ &
3 8 ~———— — —— s £
] | ~PIP1SW4| A/ §
g PIP1SW5 —— 2
x 6 ——SSP1SUNECL 4
E PVP1BUSN
4 48
<
»U |
= PIP1BR1& PIP1BR2 |
£ I\ ! 47
5 N ECLIPSE L1 |
L V\/\A/\(\Aplmsws \ |

46
2011»01 03 20:09:36 2011-01-03 20:34:48 2011-01-03 21:00:00 2011-01-03 21:25:12  2011-01-03 21:50:24
Time

(b) During sun eclipse by moon on orbit

<Fig 7> Bus voltage regulation
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<Fig 9> Sun angle during GOCI mission
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(a) Battery state of charge at equinox
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(b) Battery voltage at equinox
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(c) Battery state of charge at solstice
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(d) Battery voltage at solstice
<Fig 11> Battery state of charge and voltage on
orbit
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<Fig 12> Battery charge and discharge depth in
transfer orbit
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(c) Eclipse on orhit
<Fig 13> Bus voltage, current and battery state of
charge
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(b) On orbit
<Fig 14> Battery cell module balancing
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<Fig 15> Battery temperature
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