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Abstract: A new control method for the orbital transfer of the Space Solar Power Systems (SSPS) by the solar electric propulsion is presented. In
this method, SSPS is launched from a place near the equator such as the Christmas Island, both yaw and pitch angles of the thrust direction are fixed
to zeros, and the thrust-off periods are assigned optimally near the perigee in the final stage of the transfer. This method, especially for large

spacecrafts such as SSPS, has the advantage that the heavy momentum wheel for the thrust vector control is not necessary.

Eon : SSPS
N . y
Ng : SSPS
Po . !
(L) (rw)
1 2 ,hw L
(SSPS:Space Solar Power Systems) ,
, SSPS ,
(GEO) : ( )
1)
, 0 LEO (Low Earth Orbit)
/ 2.
1) ' , 0 LEO ( 500 km
: ) :
1 1 1 1
2)
1
“©2003 0.05
15 4 9 , 34 25 kglkW
, 15 4 15 3000

0.72

*2

(19)



2)

100————

90
80

Eclipse Period (min)

20
10

70

10

180
3)

92.5%

2 (2003 )

90

Dotted Lines

80
July 1

70 August 1 May 1
September 1

60 October 1

November 1

50
40
30
20

Amplitude of Pitch Angle (deg)

70F

Dotted lines
July 1
August 1
September 1
October 1
November 1

~

H/ o~
AN
10
\

0 50 100 150 200
Elapsed Days

80 ¢ E
70
60 |
50 &

28

3

100
Elapsed Days

© )
.5

, SSPS

(11

| .“.
150

)

200
40
30
20 é E

Max. Pitch Angle (deg)

Ev v Lo by by by b v by 1A

0
0 50 100 150 200 250 300 350
Departure Days ( from beginning of year )

3

(or SSPS)

30 , SSPS

(20)



SSPS
3.1
2 (SQP:Sequential Quadratic
Programming)® ,
1000 kg ,
180
(N_)
(a) (
Ng )
Eon(radian)
Eon 27T Eon
(b) Po
Po
2
(a)
(b) 0
(Ng+2 )
(@)Po P
(b)Eon O (Ng+l )
Ng N N
Ng 2 , Ng 20
1 2
20 9
2)
2) , 1%
2)
3.2 )
2 1
1
2
D) 9.949 9.836  1.15%
GEO
(km) -0.001 -0.033
0.000006 0.000000
(kg) 857.512 855.521
(kg) 142.488 144.479  1.38%
Payload (kg) 601.276 602.007  0.12%
0.557 0.556
Payload 335.167 334.832  0.1%
() payload payload >
GEO

150

Eclipse Period (min)

, 150

100
90F
80F
70f
60F

)
0.12% ,
(
) 0.1%
1%
1%
180 GEO
1
100
100
., 100
1
( )

LI L L I
dotted line : variable pitch angle

Start at January 1

.....I....I....:
50 100 150 200

Elapsed Days



50000 ————— s
b dotted line : variable pitch angle 0.14
E Start at January 1. 1
~ 40000F 0.12
€ ;
=3 ; 1
2 E 0.1
2 30000F — 1
5 008
< F
= 200007 0.06
g :
& : -~ 0.04
10000F
; 0.02
OB T00 180 200
Elapsed Days
5
6 150
, 335
27.4%
7
1
7 ’
(1) 130 150
)
0.13 03
@) :
T T T T T T <05
3600 Start at January 1
I N doa
S 300F ]
E ]
3 240¢ 103
& b 1
D- C 4
£ 180F ]
9 F 40.2
(2] L 4
= 120F ]
E F i
: J0.1
60F ]
E L PR S T SR N [T SN ST ST I AN S SO S ]
0O 50 100 150 20%

Elapsed Days

Eccentricity

Thrust-Off-Period/Orbital-Period

2

(22)

180, 0.5
= 160 ]
o] P ]
é”: 140§ 40.4
o 1
5 120¢ ]
- 103
o 100: i
= : ]
o 80E 1
I 102
S 60 :
S 40 J0a
w 1
20- A
O:Akkkl ““““““““““““ luulzo
0 50 100 150 200 250 300 350

Departure Days ( from beginning of year )

7

()

0.11%
@

®

@ )

50

30

360
355f
350f
345}

340}

Payload(kgp<Remaining Factor

335%

:Hul ““““““““““ | |
3300 50 100 150 200 250 300 35

Departure Days ( from beginning of year )

8

0

:610
:605
:600
:595

1590

Trust-Off Period/Orbital Period

0.26%

1615

585

Payload(kg)



LEO

0.26%

50

SSPS

50

50

(23)

, SSPS

1) , : )
, 44 (1996), pp. 306-313.

2)Kluever, C. A. and Oleson, S. R.: Direct Approach for Computing
Near-Optimal Low-Thrust Earth-Orbit Transfers, Spacecraft Rockets,
35 (1998), pp. 509-515.

3)Sackett, L. L., Malchow, H. L. and Edelbaum, T. N.: Solar Electric
Geocentric Transfer with Attitude Constraints; Analysis, NASA Lewis
Research Center Contract NAS 3-18886, NASA CR-134927, 1975.

4) , : FORTRANT77 (

), . , 1991.
5) : '
NASDA-TMR-020027, 2003.



