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A Study on the East/West Station Keeping Planning
Considering Wheel Off-Loading

ABSTRACT

Now, on developing COMS(Communication, Ocean and Meteorological Satellite) has
solar panel on the south panel only. Therefore, the wheel off-loading has to be
performed periodically to reduce a induced momentum energy by a asymmetric solar
panel. One of
longitude and eccentricity, orbit corrections may be performed during one of the two
off-loading manoeuvres per day to get time for
meteorological and ocean sensor. In this paper, we applied a linearized orbit
maneuver equation to acquire maneuver time and delta-V. Nonlinear simulation for
the station keeping is performed and compared with general station keeping strategy
for fuel reduction.

two East/West station keeping maneuver to correct simultaneously

wheel enough observation
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Table 1. General Wheel Off-Loading Time
Time Range Local Solar Time
21 Mar - 23 Jul 00:00 / 08:37
24 Nov - 20 Mar 08:37 / 15:22
24 Jul - 23 Nov 00:00 / 15:22
NSSK  Ewsk  Ewsk NSSK EWSK EWSK
Variable Fixed Fixed Variable
Position  Position Momentum Posmon Posmon
Dumping
i # M il f ﬁ il
% 7 Days %

Fig. 2. Maneuver Cycle
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Table 3. EW Delta-V in General EWSK Strategy

No Year [MMDD] bh Jmn] ss AV(km/sec)
EW 1st AV #1] 2008 7 5]49| 3.59| —4.3426E-05
EW 1st AV #2]| 2008 7| 17]147] 5.64| —8.3295E-08
EW 2nd AV #1] 2008 14 4]135] 8.50] —3.8591E-05
EW 2nd AV #2 2008 14] 16[33]10.55 9.3057E-07
EW 3rd AV #1]| 2008 21| 11]121]51.69| —5.2486E-05
EW 3rd AV #2] 2008 21] 23]19]53.73 1.6109E-05
EW 4th AV #1] 2008 28] 12| 0] 1.21] —5.0582E-05
EW 4th AV #2] 2008 28| 23]|58] 3.26 1.3702E-05
EW 5th AV #1] 2008 4 1]134]55.50] —3.0964E-05
EW 5th AV #2] 2008 4] 13]32]57.55] =5.2652E-06
EW 6th AV #1] 2008 11 4129] 6.87] —3.1942E-05
EW 6th AV #2] 2008 11] 16]/27] 8.92] —8.4044E-06
EW 7th AV #1]| 2008 18] 10]23|38.50| =5.7666E-05
EW 7th AV #2] 2008 18] 22]121]140.55 2.3443E-05
EW 8th AV #1] 2008 25| 10|52]26.69] —5.1674E-05
EW 8th AV #2] 2008 25| 22]50]28.73 1.4131E-05
EW 9th AV #1] 2008 3| 21]59|58.22|] —3.0746E-05
EW 9th AV #2] 2008 4 9]58] 0.27] —1.1486E-05
EW 10th AV #1 2008 10 6] 9]57.80] —2.2898E-05
EW 10th AV #4 2008 10] 18] 7]59.84] —1.1868E-05
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Table 4. EW Delta-V in One Fixed EWSK
Maneuver Strategy

No Year [MM|DD| hh|mm| ss AV(km/sec)
1st AV #1] 2008 7115] 22| 0.00 3.9893E-06
1st AV #2] 2008 8] 6] 0] 50.25] —4.0035E-05
2nd AV #1] 2008 14115] 22] 0.00| —2.4921E-06
2nd AV #2| 2008 15| 4] 18] 11.60| —4.0738E-05
3rd AV #1] 2008 21]115] 22| 0.00 7.6849E-05
3rd AV #2]| 2008 22]13] 24| 20.45| —1.2648E-04
4th AV #1] 2008 28]15] 22| 0.00| —-8.7701E-05
4th AV #2] 2008 28]18] 1 8.23 7.1061E-05
5th AV #1] 2008 4] 2] 18] 51.81 —2.7093E-05
5th AV #2] 2008 4]115] 22| 0.00| —8.3760E—-06
6th AV #1] 2008 111151 22] 0.00| —1.1058E-05
6th AV #2| 2008 32.99| —-3.5299E-05
7th AV #1] 2008 18] 15| 22| 0.00 7.9273E-05
7th AV #2] 2008 19| 12| 49] 31.04] —1.2911E-04
8th AV #1] 2008 25]115] 22| 0.00 7.7905E-05
8th AV #2] 2008 26]13] 18] 12.04] —-1.1184E-04
9th AV #1] 2008 3]15] 22] 0.00| —2.6065E-06
9th AV #2| 2008 3]22]| 37] 5.86] —1.8400E—-05
10th AV #1] 2008 10]15] 22| 0.00] —1.6602E-05
10th AV #4 2008 11 5] 8] 42.16] —2.4142E-05
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Table 5. NS Delta-V in General EWSK Strategy

No Year [MM|DD| hh|mm| ss AV(km/sec)
NS 1st AV 2008 1 5] 13| 48] 45.20 1.50E-03
NS 2nd AV 2008 1[12]115]12] 29.99 1.39E-03
NS 3rd AV 2008 1119]12] 41] 37.28 8.11E-04
NS 4th AV 2008 1] 26]14] 44| 53.49 1.51E-03
NS 5th AV 2008 2| 2]11] 46| 46.16 7.24E-04
NS 6th AV 2008 2] 9]14] 7] 51.29 1.32E-03
NS 7th AV 2008 2|1 16]10| 34 1.77 7.59E-04
NS 8th AV 2008 2| 23] 13] 33| 22.61 1.18E-03
NS 9th AV 2008 3| 1] 9] 2] 20.04 6.49E-04
NS 10th AV [ 2008 3] 8]12] 34| 41.75 9.81E-04

Table 6. NS Delta-V in One Fixed EWSK
Maneuver Strategy

No Year |MM|DD|hhfmm| ss AV(km/sec)
NS 1st AV 2008 1 5] 13| 48| 42.75 1.50E-03
NS 2nd AV_{ 2008 11 12{15] 12| 28.31 1.39E-03
NS 3rd AV_| 2008 11 19{12f 41| 37.53 8.11E-04
NS 4th AV 2008 1] 26] 14| 44] 56.35 1.51E-03
NS 5th AV | 2008 2| 2|11] 46| 43.78 7.24E-04
NS 6th AV 2008 2] 9114 7] 50.83 1.32E-03
NS 7th AV_| 2008 2| 16]10] 34| 2.47 7.59E-04
NS 8th AV | 2008 2| 23] 13] 33| 26.09 1.18E-03
NS 9th AV 2008 3 1] 9] 2] 21.40 6.49E-04
NS 10th AV ] 2008 3] 8]12] 34] 39.71 9.81E-04
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Table 7. Total Delta-V for Two Cases

General SK
Maneuver

EW 2.773 m/sec

NS 54.969 m/sec
Total 57.742 m/sec

One Fixed Time
Maneuver Strategy

5.842 m/sec

54.969 m/sec
60.811 m/sec
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