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ABSTRACT

We assume that the KOREASAT fails the entry of the geostationary orbit due
to the error at the apogee kick motor firing. A simulation is done for the satellite
that has a geosynchronous orbit with a non-zero degree inclination angle due
to the failure at the apogee kick motor firing caused by the unbalance of the
fuel storage and the spin of the thrust vector,etc. We analyzed the evolution
of the orbit using the perturbation theory and calculated the changes of the
eccentricity and the inclination. When a communication satellite has the figure
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eight trajectory, the beam point also traces the satellite. In this paper, We
develope an algorithm to attack the above problem by stabilizing the beam
point using the adjustment of the roll angle of the satellite. The spin action on
the polarization plane that occurs when a satellite passes the ascending node
and descending node affects the efficiency of the communication a lot, so we did
another simulation for the better yaw angle adjustment for the KOREASAT

to reduce the spin action on the polarization plane.
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1995 74, W= of FetaAte] debll 2 o8 T3 F3 o FAAE T4, WE5A4
733 13(KOREASAT) 7} Babge} A5, 57 116° A=vAlel 2yl o4 4% 35,800km
ARl A2 A Ao} 73 158 BA Y Dl 2A2 334 2AQA ZA A 28 Z A4
PozH 99X 1% 35,786km, 2 A 1xE 1,353km, A= FAF 20.39°Q Aot g9 ¥
AolARd #14% &3 ¥4 At AolAEAAN FAAER AQ)sh= AL 4AH 2 o9
Adl, 9AH 2= A4 4N & o, BET A E 2E BEioM Az ojokdh,
A 207l HE AR UYL & B s3] folu of WL JHE FEAAKTE L=
35,800km, o] 4 &3} A=A Atz 0°91 948 FAAEC §18& 22 $& F AT

B AolAE 98 24 FRFAAM A DYl FRH LET FRW ot #l80] &
o] A= AALE ZAR #BE AR AT F, INALS ohg AR A= AT FF
7l A=E AR BT oA do] A7) H89 FA FI)= BRI 138Ul HA 7 116°
ARl A RA Hu, f0] EE WO 8AE WA TF8HT, ol & 87 Al v
WA Ao old g e IFELS AR AR 2o

olFA HAE AAGE AARE A FF) #1800 del, AR 22 £ f18 AAE
zAge M Qe Yol Y IVEE FHES 3k o] B A7 FFoln. F AxF
AHE 2T S VR BE BV SRHEE AET IR 52 148 AM Z2ZA A
3% &4 roll, pitch, yaw A= & Hal Fo2H Aol tial H8& S &AM THve 2%
& AR B ATelME, AE AArze vgel BE 442 A&, U A 3, A
He] slHez A3 TN G AL FAGel AT W AP AHE AN 2Pz W
Ao BTl el dotuRa, 58 & A7 E FeA AL E duAFL AT A8 29
AR Z2odS APA
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7} FEEA Wl EE o] QA o 9o I gaFo] A7) E& 9XF nHe F9 ¥F
T B33 A o2 Qs 9AF BEE A ol &R R FFoFT 9448 dojdh
o] 3 AL 7} 1988'd 9o HALE uv] =e] A 2|4 GSTAR-IIIo] AA 2 oo 93l oH(Bennett
1991). BA] GSTAR-III+ 8F "o 923 ZE7} 95T FTFeE A8E ol FAAA B
2 Ax dfAlel 9xF 25 35890km, ZA A L% 16740km3) b4 AEE BEWA Aolth
oln] F7]1= 16417 A=l A 20 o 1] 243 1663 2] EHT(electrically heated
thruster) £-AIE 918 & wP2Ho 2 ool AR 3.9°¢ 98 AT FF7] A= &9
Fed A3RTh 283 o] 717 S, FARES ] #HAN AEF 0% E AnF WE
of dE el AARELS X3 FA P HAHEOZN LS L4 YT 2™
ol ¥io] Aol &2F FFE3Z ) ulz o] GSTAR-III¢ &2 3 A}, 22 2992 GE-3000 Al A
Folth

T3 BUE Yol roll, pitch, yaw & 24zt s A 23] 3= 35 ¢HF 8 o] of
v}, pitch o sl M 17 o] mHlg fo] &2 9l momentum bias control W4l & 33
A 4dF £F3Q 35 A Yol & Ut of& FHITY FAAALNAM AYLR
A2 n)g-& Fol7] A8 T3] 2ol WA og /e 2y FteE AM 2 pitchzt 273
& 3ok Yol 7] $91 tf4l "o] K=o e B fotHl 2 7Y L3 A roll errorg &
Y = A H A EF olg ¥ rollt 2B £2°F xR o} F A2 o3 YAt 7}
53 KOREASAT GETSCO Proposal 1991).

B 1 FF33 Aol AR 4.

418 1= 35786.0 & 1257.0km
243 1% 1353.0+ 8.1km
A% Az 20.39° £ 0.31°
Argument of Perigee 358.0° £ 0.73°

Longitude of Injection Node 149.0°FE + 0.14°
(KOREASAT CDR DATA BOOK)

3. A 9149 ey 9y =A

UM TR0l BA e AEAAZLE A HA M B o 98 3 FE F712 &
oz o2V FH o HAFAE Bt olA& 8A A Folg k. A A4FA A & w= 140
22 FRo YA FIL FFo|V MEFELE XA UE A7 i F-Eol2g o2 T 82 # 39
go08 ¥ g2 RHLong and Keating 1993).

o] 2} 3 2]499] &3 Yo wiE} 8N AFer T WY FHE o] TR ¥ A FFo)
o] F-31A HA A Gl M FAFEE AL WA3aL o g ¥ 2 FH e W3t Ku-Band €] spot
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beam & AM-3Hz P8I R A 9ol 53 F 834 e Hojokd Atgtoln:. W X EH o
Tl wE FAUZES] WE 33 AWyt oE Yty 23 L AWEE ZAE 9ol £5 ¢
t}. o] @} beam shifting2 2 913 EIRP #3}={ = +2.5° A4 ¢k 1.5 ~ 2.5dB9) o}

#18 A roll, pitch, yaw & th-&3} Zo] A2t} 9149 s WaS roll &, 9149 =
AAM A7 BEE yaw &, 28 2 roll} yaw ol £33l B3E pitch 202 st} 2oAY
Z2Ia0A 91789 ¥ A A A E A ds NN W A gA S A A2 9%} g
Ox AR R A%SH AARY A2 JEAE 22 Ag, Are 3 29 104, 940
A vheh WS ) A FAH AolZt o, 8,07, 8 F BeT 2ol Agsh AAZ vehd & 9l
t} (Maral and Bousquet 1993).

\ SATELUTE

I8 1 218 EE Asda W A gFEe A,

o = tan-! [ R.cos Agsin A) O
B | Ry + Re(1 — cos Agcos A)) |
[ R.sin A¢cos a ]
— -1 e
# o= tan | Ro + Reo(1 — cos Agcos AN) | (2)
. 1 ( R, cos A¢sin A cos 3*
@ = fan | Ro + Re(1 — cos Agcos A)) | 3)
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R.sin A¢

* -1
A = T | BRI = cos Adcos AN) )

QoA Ro= A7 W7, R A3AIA S8R ZES 22 ebdeh,
233 89 3% o,8,0", f° & 22 B 2o

a = 1.588°
5.767°
ot = 1.580°
g = 5.769° (5)

ae 3 AN AR AN Ad R et 2ol vhehd & ik

Rs = \/R3 + 2Re(Re + Ro)(1 — cos A cos AN) (6)

oy AEAA Lo Q% 9 P ARE wA W T AFE AP L
.4 ko] W TEe APy, B 3 £33 HsFE APns, AEFAEE iEEtY,
oz FANA AEAHAIZE 213y A TAH] BEF,

AP pw = %Sin'ysinﬂcos Bi . (7)

AP;ns

-R—esin'ycosecos a* (8)
Rs

st o 714 2y} 0 22,

v = cos '(cos AdcosAN) (9)
_ _1 [sinAX
# = tan [———tan A¢] (10)

SN = ATEANA 2 o FaFD QA AFHI Aol 3, 0 AR AT 2R
e g9, 282 948 THE Aol o FT ASldE R

2 el 2339 2L A=FARe R A 2UP ] AUGE roll, pitch, yaw 22 &
HAF = Aol &, (7), (8)4 22 vehd XUR 9 of 2 A4 A1 roll offset error& ™3
Zoof 3t} roll erroro] & W XAW ] A FL ThEAA & F A
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APprpw = tan™'[tan(B8* + eg)cosa] — (11)
2 %
P = -1 __ﬁ)i.ﬁ_ ot
APp Ns tan [cos(ﬁ“ T en) tana} — o (12)

u} 3 7}A) & pitch errorel] &3 ¥ Ty WIFL,

2

B [ cos?a .
APppw = tan [_———cos(a T tan 8 ] I} (13)
APpns = tan"![tan(a +€p)cos 5] —a” (14)

o] o}.

AZFAZEE 7HA BRSNB A rolld AL Fo2H W BTE 1A= A& Com-
sat Maneuverg} 2t} o] Q& 7117 HAZTHE 9149l pitchZ & A7AR S W Yo
2 71& 25 294, AAZE pivotd] 2F A THF T 7Hs sttt rollz 2F NS H& W W
Aol B E AFE 29 1494 B3

a9 ol e rollzt 23 o2 ¥ ATHL IZAAL + Yoy yawt ¥sE 1 AAE
AFE AR LT AEFHAZLZ 93 yaw pointing errory A% FAME i & 0,

Pyaw =1 cosnt (15)

54714 n=15°/hour, t= $ 2B 22 R o] AFATo|Th. F, yaw errors FF ZHN A H
th(i), %% solsticeol| A & 2(0°)7} At
R;%Hg ROLL offset error(comsat maneuver)& $% yaw errort 1% AIlt}.

Pyaw = (R+1)i cosnt (16)
4714 R,
_ __ROLL#el w3
R = 55 gaa9 da95 (an
ol

yawZt e x}= o] A AARE ALY ARYS AR AT A HE
Fae geivet Aol vHE A 2WE o,

LOSS = 20logcosy (18)
o} gt}
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¥l A Comsat Maneuver2 s W A FA L AT yawzt 23 of AXE= AL 2
Ht. A7 yawz QAE Folt W& YotEA. A4Y 724, 28T W AR Fol
yawzt @ A& G338 glef= A& Ebssith 23 W yawd 232 9140 ¥F nodeE £33}
g A=Y WM&, F A7 £Fo] HEF 949 pitchd & 7124 FE= ez 7}
S8t

MWA Pivot & AH8-3e], i ZANME &5 F vector & (6, — Ri)THE, A=) sl
F¥o] HEF 71 &) o]y ¥ 232 FF T FAYsts] Ao o] R w] ZAFEL Ak
U oAl ¥ 2 918 & 71 & of 3k mhebA pivote] command 5 Fo] Hol® 4Wo]
AA Aot pivotZF My 2ol HlF] A ZAFALZe] o} F F A 9o = pivot command & o
Aol v RS v &, AAge] 245 23999 A+E o dti(Parvez and Misra
1993).

4. 2oy 2239 A} o B9

3N AP | BN FFHI A g ANAE SN ALE At
AW ATIL €5 s ZAAY TP IS 4714 o AP X2
Aol s dobwsich

EARY AN B, G4 =9 W A F AR, FH W XA AFE 42
F Ut FFHEE Ao dhe] L2l UY ARE T Uk

X2 BoAy Zzoxd JYgxE.

ARF A= 127.5°E
A3 = 37.0°N
AL A3 AL 19969 80 0A] 0F 0

A=_A(EANAE) 247 (a) = 42164.0 km
o] 4l &(e) = 1.0e-10
A=A A2ZHE) = 5.0°
223 A3(Q) = 0.0°
223 A%5(w) = 0.0°
P Z2A ) ZHM) = 116.0°

dst e 2714 AT T2IRE ABAAT o] AE ALlE Bt} 2o B HE,
28R B FEAGe] so] gon ATty FYF 9B HES S TW TVAT

092 BONY T2IPL o4l I3, BEHES 84 AL RAh AZAANLE
5°% 8% 459 FEe YL B AV A7 6tk FYR W T F) o} 0.020FE
N AZOZ OFAIL A& T & Utk FAZl Wsste] o] $HE AT,
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5.4 &

ol g3t Zo] ARAAZE AN FAAR FAILEe ¥ EAY e ohs] ety k) 959 74
of HAME F3stEvt 943 RE Y BAL AR AEFALE 2 HAE el =, 2o Y
pivote] 2oz W AFHL 4F ¥ o= 2B F U

B AT AArzel 5°01 3, pivots] 3HE 7be AR £2°23 JHE AT o] o 29
AP Z2IdE o] 88ty 9489 91X A A W, AN uEE T I
sl 285y A gEY UEE AT

rollZbhg BASAE o, ¥ A FH AsE Aty E45A. rollZ 23 Fel 3 A
FHL HEAUE 2AHA T yawZte] X2 AT AL A AL B AJS 1} o
2 48 $549 B gl AAEE L yawde] BP0 2 ol T HAAY W ZHAE Y
£ AU

ol2) 3 yawz} ¥ B2 R H VG pivot& AHE3t FA 3HF 43 o] A EH A =R A
Zro]l F% 2 A7 goldth. FAtgel §EX(6° ~ 7°, 49 HA we HE)E ded
ol WMo W NFH XFL L F 13 FYIE A Aok

o] %2 AT AYLRE FAZY LAE HFEA ste] AP I Ao ] EE FH L3t
U A 3L FEFLE T 5 U= A @2 F ds F7H ok Ao, o)HP =3
g FE AA =g e FP3e A7 Hupgtord Aeloh
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