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Strategy for impulsive station keeping of libration point missions

LI Ming-tao"?,ZHENG Jian-hua', YU Xi-zheng' ,GAO Dong'
(1. Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100080, China; 2. The
Graduate University of Chinese Academy of Sciencess Beijing 100049, China)

Abstract: This paper studies the impulsive station keeping strategy for libration point missions. First,
the dynamic model is given and the nominal orbit is calculated. Then, the impulsive station keeping
strategy is analyzed and the standard impulse for station keeping is discussed. Finally, statistical
results are obtained by Monte Carlo simulation, in which the effects of injection errors, the navigation
errors and the maneuver errors are taken into consideration. Under the conditions that the minimal
maneuver interval is 30 days and the minimal maneuver velocity is 0. 02m/s, it is obtained that to keep
the station for four years, the consumed maneuver velocity increment is 0. 44m/s in average and the
average maneuver interval is 71. 5 days. Higher maneuver velocity increment is required when
standard impulse is introduced and the increment of the consumed maneuver velocity increases with
the amplitude of the standard impulse and the minimal maneuver interval.
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Carlo simulation; three-body problem

i T I 3 G B s B BN RS R AT AT [N R SR AT RE N 5 A L AT A RS
TN EESAR T RE SRS BUIE LR B B R s S EEEBEIE OR 3 LU 25 8 5 SEBR B R AT A% MAETE

Y #& B #3: 2008-01-28.

EE£TE PRI AH TR I m i  (062138C56S).

YEE B A 20 (1982 -, 53 WL AP GE AL A58 05 Il L K 3l J) 2 5 %5l E-mail : sinoips@126. com
BRSSP AL (1966 -) . Lo MRS 0L L. AR5 07 1) R 25 SR DU 48 A LI BT S5 48 /N TR 4 BA AT

E-mail : zhengjianhua(@ cssar. ac. cn



+ 1408 - THRKRFFHROCT F R

% 39 A&

AN]SR 25 AR 25 HE D) AR AR B A
T 22 o QSRS SE a5 ], AT g 0 SR 230 25 H A
BB, I 177 T 3h B 0 RAT SR A0 %
EHGER RN, FE S DEMPLHERRT: RES
KA T3 Wk vp = ) %8 RN HE Ty 3% 2 i o
E S i R e S R o S S T ko8 B R TN
H. P il Bt AR 25 by 5 4 gt . M ol
e Ty LI 7 %2 Bk b R O R B AR 2L
AL TR EER G R E &L WA BT
AN B AR RRCR R . SR
Y& 4 G ST B a5 TR AR b R bk =X o
FEE IR T AEE R R HIRCR . BHar, bk
AP TR FETEA Howell 25 AP B 3L T40
SR R A 5 R SR g R Simo 25 AT R ARG 3 T
Floquet 15 By 45 il SR w . ok b 2048 1 Oy 22 00 —
AN BGR2ETE T HE ) a8 AR B B AT I 25— M0
SRAE T K vp AN e /N T 5 BE LA/ N E ) g AT
i 22 o 0 R RE R DK b ) 1 R HE K i, B Bl B AR
it 5 Bt A A o K el S H e T AR HE ) A
Bt . L AR R AR AE 7 & B9 BUAT D 22

AL Howell 4 A £ i B9 88 60 482 Xk B
Tt o 7F 32 5 = A [n] AR 78 R X - 3 o5 R AT
W e T 2 WA BT A B A o K ok T
HUB QR R ATATPE 540 1 bR v Ik e N A
ANEE (8] B 47 2 5 BRI e, 5
ISEE-3 T2 iy #U I8 £ #5725 B, AR SCHE 58— Fib
N HC BB PR R SR W T AN EOR M TR AR
Tl S A AR iR 4 3 R R A B BT,
1 B R bR AR LB 1A
1.1 ZHE=FiE:

ZAE P E R B E W E 1 s, Bk 2
KRR my Fomy FIGEHAE L B AR O R
e WIRGIE1IZ Bl 5 ms 2 AR ST S R A /N K AR (K

Y s r

L

1 ZE=#EENTEE
Fig. 1 Geometry of the perturbed three-body problem
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Fig. 4 Distribution of maneuver velocity
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Table 1 Monte Carlo simulation results of free impulse
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Table 2 Monte Carlo simulation results of different
minimal maneuver interval
e/l A o 2e FElRE i bR
[ b / K /(me s 1) /km /R
30 0.4433 31. 2740 19. 9240 71.5144
40 0. 5590 31. 2244 19. 9000 71.2243
50 0. 5836 33. 6262 19. 5000 72. 8668
60 0.6574 38. 8111 18. 8800 75.3962
70 1. 0480 60. 5266 18. 2100 78.1302
80 4.9639 302. 3485 17.2100 82. 9240
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Table 3 Monte Carlo simulation results of standard impulse

B2 MR fEmE BRI EHERE
/(mes™1) /km /K
BSfiEN 1.1898 37.1030  39.9600  35.5689
P 1 2 0.1178 12,2524 2.3378 2. 0495
lo 1.2417 42,4950 40.9890  36.4708
20 1. 3837 7.2590  43.8058  38.9395
30 1.5177 71.1920  46.4642  41.2710
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Table 4 Monte Carlo simulation results of different

amplitude of standard impulse

Fkehwgfe MR fiEmZ EHIREC EHEE
/(m s /km /R
0.02 1. 1896 37.32 39. 86 35.59
0. 04 2.2368 63.21 39.02 35. 88
0. 06 3.3168 90. 67 38.93 35.76
0.08 4.3408 116. 93 38.91 35.68
0. 10 5.3930 144.13 38.69 35.72
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Table 5 Monte Carlo simulation results of different

minimal maneuver interval

RoONERD O BN EMm2E EHIREC BRI

B B / K /(mes 1) /km /K
30 1.1896 37.32 39. 86 35.59
40 1. 4024 47.51 32. 82 43. 37
50 1. 7862 67.16 27. 66 51. 54
60 2.5042 109. 82 23.58 60. 78
70 4. 2360 220. 48 20. 48 70. 31
80 15. 6602 916. 91 17. 89 80. 29
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