gozag AN

2ZEN BFAY

9l

Ground Software Validation Test for Wheel Off-loading of COMS

Young-Woong Park*, Koon-Ho Yang**

Abstract

There are two main software in COMS ground station at the normal mode operation
- stationkeeping and wheel off-loading. In this paper, ground software validation test
for wheel off-loading is summarized and described. The wheel off-loading was
performed the design change from E3000 heritage and analyzed. The wheel off-loading
of ground software has two part; one is wheel off-loading management for parameters
change at the thruster set switching time and the other is wheel off-loading set-point
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being sent to satellite for the reference momentum.
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E 1. WOL_MAN DB €2 of (UT: universal Time)

Period 1| Trans1-2 | Period 2 | Trans 2-3 | Period 3 | Trans 3-1

Period start 3-Mar 1-Jul 2-Jul 1-Nov 2-Nov 2-Mar
Period end 30-Jun 1-Jul 31-Oct 1-Nov 1-Mar 2-Mar
Used Thrusters THR13 [ THR12 | THR12 [ THR23 | THR23 | THR13
1st WOL (UT) 15:00:00| 15:00:00 |15:00:00| 0:00:00 | 0:00:00 | 15:00:00
2nd WOL (UT) 0:00:00 [ 6:00:00 | 6:00:00 | 6:00:00 | 6:00:00 | 0:00:00

1st WOL DVx (m/s)
1st WOL DVy (m/s)

-7.0E-05 | -7.0E-05 |-4.0E-05| -1.0E-03 |-1.0E-03| -4.0E-05
-6.0E-03 | -6.0E-03 |-3.0E-03 | -9.0E-03 |-9.0E-03| -3.0E-03
1st WOL DVz (m/s) |-1.0E-03| -1.0E-03 |-1.0E-03 | 1.0E-03 | 1.0E-03 | -1.0E-03
2nd WOL DVx (m/s) |-8.0E-04| 1.0E-03 | 1.0E-03 | 6.0E-04 | 6.0E-04 | -8.0E-04
2nd WOL DVy (m/s) |-4.0E-03 -7.0E-03 (-7.0E-03 | -3.0E-03 |-3.0E-03| -4.0E-03
2nd WOL DVz (m/s) | 9.0E-04 | 1.0E-03 | 1.0E-03 | 5.0E-04 | 5.0E-04 | 9.0E-04
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TFES 2AF T E 4. ABAE 7|F 23 (WOL_MAN)
= = = | THRCont Ti THR_ | DV; DV DV;
E 2 A3AE g5 Hel (WOL_MAN) £ Gif B Chan(;ne_ pete (lIJr'"I'T Conf (m/:) (m/sy) (m/sZ)
OFFLO_MAN #1 | no change | 2009-03-01 | 0:00:00 | THR23 | -1.0E-03 | -9.0E-03 | 1.0E-03
Az Y AzgEy 4y

no change | 2009-03-01 | 6:00:00 | THR23 | 6.0E-04 | -3.0E-03 | 5.0E-04

OFFLO_MAN #1 F97] 23 B9 (in period 3)

OFFLO_MAN #2 | no change | 2009-03-02 | 0:00:00 | THR23 | -1.0E-03 | -9.0E-03 | 1.0E-03

B
OFFLO_MAN #2 | %% 2% w7 (3exzd 37}

no change | 2009-03-02 | 6:00:00 | THR23 | 6.0E-04 | -3.0E-03 | 5.0E-04

K
= o mw )
OFFLO_MAN #3 | $97] 2% &4 (in period 1) change | 2009-03-02 | 15:00:00| THR13 | -4.0E-05 | -3.0E-03 | -1.0E-03

OFFLO_MAN #4 | $¥7] 2% 2% (in period 1) change | 2009-03-03 | 0:00:00 | THR13 | -8.0E-04 | -4.0E-03 | 9.0E-04
OFFLO_MAN #5 | #87] =3 ¥4 OFFLO_MAN #3 | no change | 2009-03-03 | 15:00:00 | THR13 | -7.0E-05 | -6.0E-03 | -1.0E-03
OFFLO_MAN #6 F87) %3 B9 (in period 2) no change | 2009-03-04 | 0:00:00 | THR13 | -8.0E-04 | -4.0E-03 | 9.0E-04
OFFLO_MAN #7 | %87 2% ¥4 (in period 2) OFFLO_MAN #4 | no change | 2009-06-30 | 15:00:00 | THR13 | -7.0E-05 | -6.0E-03 | -1.0E-03

- . - - - - no change | 2009-07-01 | 0:00:00 | THR13 | -8.0E-04 | -4.0E-03 | 9.0E-04
OFFLO_MAN #8 | 387 23 W7 (2ezad #)

N _ OFFLO_MAN #5 | change | 2009-07-01 |15:00:00 | THR12 | -7.0E-05 | -6.0E-03 | -1.0E-03
OFFLO_MAN #9 | $&7] 23 24 (in period 3)

change | 2009-07-02 | 6:00:00 | THR12 | 1.0E-03 | -7.0E-03 | 1.0E-03

OFFLO_MAN #6 | no change | 2009-07-02 | 15:00:00 | THR12 | -4.0E-05 | -3.0E-03 | -1.0E-03

| OFFLOMAN i1 2 OFFLO_MAN 12 | . OFFLOMAN #3 |
T 0 T ™ =
' i |

no change | 2009-07-03 | 6:00:00 | THR12 | 1.0E-03 | -7.0E-03 | 1.0E-03

| i ' \ ! wn
Y swend B0 000 1500 ()
THR? - THR1 s L THRI

OFFLO_MAN #7 | no change | 2009-10-31 | 15:00:00 | THR12 | -4.0E-05 | -3.0E-03 | -1.0E-03

L R - 7
_offiLo w11 | nomomme T no change | 2009-11-01 | 6:00:00 | THR12 | 1.0E-03 | -7.0E-03 | 1.0E-03
T T — |

1500 (1)
1

) un /
o L OFFLO_MAN #8

B ——
| OFFLoMAN S |

'.kré:g;n ”,ﬂ@;‘" : OFFLO_MAN #9 | change | 2009-11-02 | 0:00:00 | THR23 | -1.0E-03 | -9.0E-03 | 1.0E-03

change | 2009-11-02 | 6:00:00 | THR23 | 6.0E-04 | -3.0E-03 | 5.0E-04
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OFFLO_MAN #1 2009 3 1 gelgfor sty agln doxzd FE AXE
OFFLO_MAN #2 2009 3 2 g J(WOL_MAN)C. 25 H FH7|28 ddgr}
OFFLO_MAN #3 2009 3 3 Fojxof a1, HAHLS AXSE AZEY =
OFFLO_MAN #4 2009 6 30 FE "ol #AFE XE5H o]F= Z(Tropical
OFFLO_MAN #5 2009 7 1 angle, aT)o] A 5 Qo} 3} (j_aln 3 iL}_) T
OFFLO_MAN #6 2009 7 2 8 Wz3y 272 oo HHo gwu
OFFLO_MAN #7 2009 10 31 Y 7)27S dolEHo] A= EE dojol s,
OFFLO_MAN #8 2009 1 1 o] AmUE ZRE ¥ 59 go] BaE w
OFFLO_MAN #9 2009 1 2 WY 2o)(1)2 2e(e)z AFE6] Jn 93
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E 5 WOL_MAN DB i3 of

H, THR12 THR13 THR23
RDR12 10.0 Nms | 10.5 Nms | 11.0 Nms
RDR13 115 Nms | 12.0 Nms | 12.5 Nms
RDR23 13.0 Nms | 13.5 Nms | 14.0 Nms

Q.. THR12 THR13 THR23
RDR12 36.0 deg 36.5 deg 37.0 deg
RDR13 37.5 deg 38.0 deg 38.5 deg
RDR23 39.0 deg 39.5 deg 40.0 deg
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6 ABAIE = Ho| (WOL_SET)
AZYE AZEE Ay

OFFLO_SET #1| 8%% (RDR13), 38 7]%§ (THR23)

OFFLO_SET #2| 8%% (RDR23), 38 7]|%§ (THRI13)

OFFLO_SET #3| #%3 (RDR12), %% 7]2% (THR12)

AHS  ZFam AR (OFFLO_SET #3

OFFLO_SET #4
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——
#3277|= MIH M5

E 7 dAEAEE 9 &= (WOL_SET)

Input from Operator Input from Operator

e Date Off-Loading | - o\e | conF_ |Alpha T| Hp
Year | Month | Day wheel | thruster | [deg] |[Nms]

OFFLO_SET #1] 2009 1 1 | RDR13 | THR23 281 21
OFFLO_SET #2| 2009 3 31 | RDR23 | THR13 9 21
OFFLO_SET #3] 2009 8 15 | RDR12 | THR12 144 21
OFFLO_SET #4|2009 8 15 | RDR12 | THR12 144 55

* 8 dASA

oo

7|& &= (WOL_SET)

0 H_directi
A= H_consign —direction
™o ©o T
Nms] X % z
OFFLO_SET #1 -24.4 0.4537 -0.2362 -0.8593
OFFLO_SET #2 -25.0 0.2745 0.4659 -0.8412
OFFLO_SET #3 -23.3 -0.4089 -0.1329 -0.9029
OFFLO SET #4 (Warning (Warning (Warning (Warning
— M je) A\ je) M ge) Message)
5 & &
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