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The Orbital Reconfiguring Design and Analysis after Maneuver
Failure for Rendezvous Phasing

ZHANG Jin, LI Hat yang, LUO Ya- zhong, TANG Guo- jin
( College of Aerospace and Materia] Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The orbital reconfiguring problem after maneuver failure for rendezvous phasing is studied. The orbital reconfiguring
desizn mles are proposed and four types of orbital reconfiguring plan are provided respectively for every maneuver failure in five- impulse
phasing mission. Based on the proposed design wles, the provided reconfigurng plan’ s correcting ability, tracking and command
condition, propellant consumed, teminal precision and security are analyzed. Finally, the otbial counter plan to deal with rendezvous

phasing maneuver failure is ohtained.
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2.2
, 2 ,
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(4) ) , 15 ( )s
1 ,
221 B 1IAREHHEEHEEM FTE
Al: M2~ Ms . ;
A2: Mo~ Ms s ;
A3: NA3E|:N1+ 3,]\/2—3] S Mo~ Ms ;
A4: 15 , 5 , N . Ne=
N+ 15 @ . Ni= N3+ 15 . Ng= Nyt 15 @
. No= Ns+ 15 & . Nu€[N+3,Ne- 73
2.22 FH2RE HKEBHEEMTE
BI: Ms~ Ms ;
B2: Ms~ Ms ) ;
B3: Ny €[ N2+ 3,Ns— 3 , Ms~ Ms :
B4: 15 , 5 , Nis E[Not 3, N- 3]
, 4 A4
2.23 H3RT HKEEHEEMFTE
Cl: Mi~ Ms ) ;
C2: My~ Ms s ;
C3: Na €[N+ 3,N,- 3 M~ Ms :
C4: 15 , 5 \ Nes €E[ N3+ 3,No— 3
, 4 A4
2.2.4 FARE HIKIFEBEHYE TMHHTE
DI: Ms , ;
D2: Ms , ;
D3 Nps€[Nat 3,Ns— 3 & , ;
D4: 15 , 5 : Nos €[ No+ 3, No— 3]
, 4 A4
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El: R 5
E4: 15 , , Ne % ., N,
e €[ Py, @ ( 3 ) , Ns @
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3.1
to= Os, ( Gregorian Universal Time Coordinated System, UTCG) 21 Jun
2010 00: 00: 00. 0, ir= 140 000s, 1
(
):
E..(to)= (6720. 14km, 1.0e- 5,42°, 160. 286", 100°, 145) ,
E..(to)= (6638. 14km, 0. 009039, 42. 1°, 169. 486°, 120°, T°)
AstrolLib'” R 60s,
10x 10 JGM3( Joint Gravity Model 3) ', NRIMSBE- 00 ',
2.2,F10.7 150, A, = 26.065587(K,= 4) 10 000kg, 30ng
8000ke, 20m’ 3000ny s
, (
)
Frel o .
[v J = (= 20km, — 70km, Okm, Ony's, 33ny's, Ony's) '
rel f
5 :Ni= 6 N2=14 N3s= 17 Na= 2 Ns= 25
15 4 :Ne= 29 N7=32 Ns=37 No= 40
245 ¢ €090,2707] @ €0290,330] s €[200°,240°7] , E4
e €l 10, 15907
15 , 82 200s, A= 300kg
0% ~ 150% , 10°
, 1530 45
3.2
1 R 134kg
1 2
Tab.1 Normal maneuver sequence Tab.2 Maneuver sequence of oibit reconfiguration
(UTCG) (ny's) (UTCG) (nf's)
21 Jun 2010 22 Jun 2010
1 12 29417 1 26. 33305
08:13:40. 2189 12: 46: 08. 9807
21 Jun 2010 22 Jun 2010
2 14. 05789 2 — 0. 03383
19:37:06. 1791 18:36: 16. 6300
21 Jun 2010 22 Jun 2010
3 1. 64428 3 0. 025057
23:58:42 4304 22:39:12. 1309
22 Jun 2010 23 Jun 2010
4 22. 68907 4 - 17. 27051
08: 14:50. 0579 07:04: 38 9740
22 Jun 2010 23 Jun 2010
5 - 0 5 - 0
12:24:55. 7178 11:13: 50. 4692
3.3
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Fig. 1 Time histories of chaser s sem+major axis
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Fig.2 Total propellant consumed in phasing for
fourth maneuver failure
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Tab. 3 Propellant consumed for different orbi reconfiguring plan

1 2 3 4
A 132~ 263kg 126~ 231kg 130~ 174kg 129~ 138kg
B - 131~ 164kg - 145~ 194kg
C - 134~ 170kg - 176~ 184kg
D - - - 198~ 243kg
E 134kg - - 251kg
3 . A1 A2 A3 B2
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