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Abstract
Tsubasa (MDS-1) was launched by H2A rocket TF#2 on Feb 4™ 2002. After 10days early orbit operation, Tsubasa has
been in routine operation stage from Feb 15™. In this paper, operational status of early orbit operation stage, routine

operation stage, and extended intermittent operation stage are reported.
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Table.1 Main characteristic of Tsubasa
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Configuration 1.2mX 1. 2m* 1. 5m Box-type
Mass at launch About 480kg pereys
Generated power About 900w (EOL) Fig. 2 ‘Tuhase sitnerd in arbit
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Results Plan
Apogee altitude 35696km  ( 35735km)
Perigee altitude 500km (  500km)
Inclination 28.5deg  ( 28.5deg)
Time period 10H35M ( 10H35M)
Spin rate 4.9rpm  ( 5.0rpm)
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Major event Time after launch
@D Satellite separation about 46Min
@ First nutation control about 51Min
@ Second nutation control about 1H22M
@ Solar Paddle deployment about 1H53M
® Spin rate Up about 13H
® Preliminary Sun Acquisition about 15H
() MAST deployment about 38H

Fig. 3 Operation sequence & Picture of M-CAM
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Fig.4 Tsubasa typical operation

4—2 VAT AEHEE
4—2—1 HERERG

BLEICE AL (i & ) BT E O#ERFAIC
bHY . EFEEERL CTHEREIIERE LR o1,

—498—

This document is provided by JAXA.



2003 FE Ot HIF| FELBE T, BAT1 RICFEABRAE
L. 9 AICEK 120 ZOBPEZ TWHWizRdT 7Y
Biibo@lar v, 8 H 28 BicEUERIE (BERY D
AL C 200km) EERBEL TS,

Apogee
_ (about 36000km)

Perigee
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An altitude is set to about 200km
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Table.2 Orbit control result
* Thruster: 1A+2A+1B+2B
* Injectin time : lhour 15min 50sec

* Amount of AV :30.9 m/s

Perigee | Apogee Sun ANG Restof

( km ) ( km ) (deg) hydrazine
Before 0.C | 389.2 35, 670 32.25 N/A
Plan value | 200 N/A N/A -6. 64 kg
After 0.C 198.6 35, 501 30.52 14.33 kg
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Fig. 5 Apogee and Perigee Height

4—2—2 EBHERR

2H19BI260 s & 30° £2° ORICIREFT5EA
~ERELTLE, EHE0BALY 2 HHEE
BHEHBEREARBAOFWERESE CER T L &
LTWd, ZOEHTHN, EHNICHERER

BiTol, AP C/EGIEFCHERY LO=2—F
—a yBRRELESEA, BBt —T—V
CEMEZOMEEZHERLTWEDY, BETE==
—T—va YEBLRWED, A UHEEEO=
a2—F—ia AHEEER L TV,

4—2—3 AREYL— MEIERE

MAST BEEFIC5.2rpm L 25 A L— b
ThHN, TORIIALCHEEICLVETD
Teid B 03MFIE 5.2rpm LTV 5,

4—2—4 RHEAEE

AIE3H 2 Bics Slloe—2 %20z, B4E9 A
13 BIZHY 120 OB KREVBRELTWS, AEFEO
HERE 2K 6 12T,

2002 £ 3 HD 95 Y BICBWCIRERS LAy T
U BMERE TR, BIUOBHBEORNLE, v
3 RO LVEREERLTWAS,

2003 4 9 H D 120 &£ICBW T BAT1 FRESD
B, BEEEOLR, I vig SHBRY OFF 35484
SEEER 2 EE Ls, M 7 ICATERIRAETHE O BAT
HEWROWBE T, EHORBR, 2% Ivv
3 CROBESG L L IEFICEE LB o, 2
v7 U OFRKEHES L CHERE BB Lo T,
B 8 iz 2002 47 3 A (95 43f&) @ BAT BifE%, X 9
IZ 200349 A (120 438) O BAT @R,

4—3 VT RTLEAME

EEE L CHREBYOEFBEEXLTVWS, BT
Ry 7 RERT,
@ @ 7—F70ER
F—Fla—FZRELE] bit KEZE 9 ICH
BArvFE L, 2002 2BV T 4 A~6 Highit
T, 2003 5T 5 H~7 i TEREMICEy b
HERORENEL 2oTWDS, (2003 4E 4 AN 7
A 31l BECHBREROEZOHMEMEEZERH LT
%)

@ ERA
HERBRBEOTRESDED, WEL TUW - BAT
C/D U ZOBEESHERICEBREL WS, &
KERFD C/D AT ZOFEBHEK 10 (287, SHNT
BEIZ2WTIR, KA 30 E~EHHIT. FHE
ERHECNE->TEY ., MEORWEE 2oTWE,
KEAZEE 25T EIFEIE O SHNT iREER % X
11127,

—499—

This document is provided by JAXA.



@ KBEEH S FAFR
REEBHOEBLE FHEK 12 1277, FRIEL L
BB D Do =T 8 2003 4E 2 A ICRAE O FAE
DRELEfT-T, @EAZECTHaRBERD
S LT,
@ EHHIEZ
KBATVAICENMEE M 72 OBELAELNDS
Btz gl abh, TOEBI—HFRICE
FBMLTWB,
® H#HER
RVABRERRF 7 E - Z 7 REEICZED
e F7 U OBRRHEBZR 13 12777, 2003
F 8 AKMNATORTFHERIY, Fr7E- 77
IREELET 14, 28kg, » SV ATERETET 14.33kg TH Y
IRIE—B LTz 4T PR o s HE S BT 23. 11kg
Tholc, RAZAIHROHEBER 4IZF7T, AT
AZOBERSERAYMAERLRE ChHoT,
® BHIER
SHNT % & 2T OMFMN,
IFE - Tz,

PIT RE O BEFE BH EL T

Orbital change

Fig.6 Result of eclipse time
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Fié’.S Battery data during 95min eclipse (2002.3.29)
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Fig.9 Battery data during 120min eclipse (2003.9.14)
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Fig. 7 Discharge current after load reduction
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Fig. 11 C/D counter behaver in 96min eclipse
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Fig. 12 Transition of SHNT temperatur
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® Tank pressure & tank temperature method
B Pulse integration method

Fig. 14 Rest of hydraizine
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Fig. 14 Thruster efficiency behavior
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