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ABSTRACT

In the power system of a satellite, solar array and a
battery have directly impact on the life time of the
satellite, and their stable operation is decided by
whether their states are in the steady state operation
or not.

In this study, solar array capacity and battery
characteristics of proposed communication satellite are
designed and simulation is conducted according to the
operation mode. Each operation mode is classified as
the normal and worst case modes, respectively. The
normal mode is analyzed under daylight and the
eclipse with the EHT burn, and the worst case modes
which have solar cell circuit failure, and battery cell
failure are analyzed too.
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Table 1 Characteristics of Solar Cell

Gallium Arsenide on

54 Germanium
493 1514 X2.489X0.0055
BOL && 185%
Base Resistivity 0.40hm-cm
Cell Mass/CIC Mass 2.115/3.270
Junction Depth 0.1~0.45um

Silver Gold Zinc Gold
Silver Gold Zinc
Germanium Gold
Anti-Reflective Coatings TiO and AIO
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Front Contact Material

Rear Contact Material
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(Imp, EOL) = (Imp, BOL) X (Total Design Factor Loss
for Current) X (Imp, Rad loss) 1
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Table 2 Total Power of Solar Array

X-fer Operation phase

g Orbit No Manuver Maneuver Phase
Sun- . Sun Au Au
spin [29P%] gt | Bauin > 59| pouin

Payload 28 | 1880 | 1880 1880 1880 1880
TT&C 15832 1121 | 1121 112.1 1121 11211
GN&C 732 || 812 872 87.2 87.2 87.2

PWR 20 | Bt | 127 | 128 | 13| 1
Propulsion 6 6 6 6 B1 381
Thermal Control|| 39 || 124 | 141 | 187 | 145 | 167
Bus Harness 4 53 46 59 6.8 11
Sub total || 3482|2356 | 23579 | 24062 | 24072 | 24301
M“i’:é%) 63 | 8 | 250651 || 252756 | 25616
Battery Charge 0o | = | 26| 8 | 26
load
System Total 2463 | 25088 | 282211 || 25556 | 28472
Load
Array Capability 0 |[20043w | 3755w || 20043w | 31755W
S/A Margin 138% | 111% | 12% | 103%
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Table 3 Performance characteristics of Battery
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Bat_out = (Ampere-hour rating/eclipse time)
(battery nominal cell volts X number of cells)
= (75/1.2)(1.203X26) = 1954.9 Watts 4

4. vfele] REBRE o4

do

Energy Balance 34L& $49 AAFAE
EHT(Electrothemal Hyrazine Thruster)&#E2E=g %
37173 H71ZHEEA) Y AYREs AdRe dig
SR £3 AP FFLEY HFAAY 2EY 4
3z AN HAHE worst cased $oll tistd wiE
AR E BAEgT. 2 AN FH7E AR
g% EHTE 4182 d3dneH, 44L& 006l +85
72 500WE Hof 128 B¢ FEHE £ e Bl
AHE-E AT}

bW

2ol &

Of

4.1 27|12 Worst Case 2=

W1z JAFAREE HYHA 3L diEE Y dF
Mg A EHTY AHE& 223 siirsoeltt el
dA 3] GaAs 32 Ade A5 HFAANZFE A
g bgare AaAA wE $AA @ FHA
geaA "ot GaAsAA Fdolre & 3z AojA
1323W7F Zr2€ch, =% wieje] A AsA Folde 25
el Ao Hddajord A ko] FrtE o] v FHA
B 08 QoA e A& ¢ & Aok ¥ 7
<t EHTAME: A wiEg] £3F Wste o33 2,

AHCAP("+ 1) = (5)

P
AH cap(n) — EHTPEHT
(Voarmus (1) — Voot ) XR;)

welg £F& FAAY vl v EHTAHE O
o&) walsle wEle] FAAF AV|AMN 8 AA
gt ool A AFRE ne B999 AzHe Yeh T,
R Ao Widvdda oA 00464200tk EF
Peyr & o}3AA Ho3F HFo|H Vi, (n) A A%
o golth 28 1@ @7t FARE AlEHAL
EHT 3% 9454 e =88l A7 288ty
AA A gHolHd 717+e BoRor AAAT o 7]
H5et EHT A &AH& 500809, 1008 &< #3=HA
on olw] EHT &7dEL 1000W= dAssrh 4
Ax 38 Ha)dA Boxe RAE ¥ 712 < EHT
28 & wjelg] DODE 40%7tA st3adch. EHT A
£F C/208 e viEgE FAvd] g3 FHA SHdF
AN =977t E 2834170 S E AT HdA
2 ojglole F=24s Al wiE]lg] DODE 54%7HA 817
sgom EHTAME: & C/20E zE FA4ud o8 B34
4714 30A12kel &FEH U

_83_

42 AD|Z BASE 2C
AAANE d4e A% 39N 9¥nAS AFE B
Az 22PN Hoj 7280 A7Ike] G o

AREet 7Y 7 Aviztez wedel BAsoATh

293 47igke] B wEe FAR=AM Ao 602

£<t BHT $4% wigzl d84ug 243
4717 AREAREE 3F7), 430F 5 +49Y

o 7 3ol FRAdA Hd nEe AR T

ate} 2717 3 Fddle G202 dAsksth

e

sk

LdIS0C
o

(b) Solar array circuit failure mode

8 1 R2|2t gief2] 2E8R=Y
Fig. 1 Battery operation mode analysis at Summer
Solstice
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(b) Normal mode with C/16 (Without EHT Burn)
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Fig. 2 Battery operation mode analysis at
Autumnal Equinox

(a) Normal mode with C/20

(b) Normai mode with C/16
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Fig. 3 Battery voltage at Autumnal Equinox
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{a) Normal mode with EHT Burn
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(b) Battery cell fail mode with EHT Burn
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Fig. 4 Battery operation mode analysis at Autumnal
Equinox :
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