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The Tethered-SPS, consisting of a power generation/transmission panel suspended by tether wires, has
been studied for 5 years under coordination with university researchers (Kyoto University, Hokkaido
University, Kanazawa University, Shizuoka University, Tokyo Metropolitan University) and USEF
(Institute for Unmanned Space Experiment Free Flyer). Since this system does not track the sun, the total
power efficiency is 36 % lower than that for the sun-pointing type SPS even when the solar cells are
attached to both sides of the panel. However, the simple, technically feasible, and practical configuration
resolves almost all the technical problems in the past SPS models. Figure 1 shows a unit of Tethered-SPS,
in which a power generation/transmission panel of 100 m x 95 m is suspended by four 5~10 km tether
wires extended from a bus system. The weight is about 45 MT. The unit has a power transmission
capability of 2 MW. The units are connected to form a larger SPS as shown in Fig.2, depending on user
requirements. 1 GW-class SPS can be constructed by 25 x 25 unit assembly.
This simple and flexible configuration has many advantages, as summarized below;

(1) Since the attitude is stabilized automatically by the gravity gradient force, no active attitude control is
required.

(2) There is no moving structure, which makes the system highly robust and stable. Especially one-point
failure mode peculiar to the rotary mechanism is excluded.

(3) The system is composed of equivalent units, which enables the phased construction and leads to easy
integration and maintenance.

(4) The unit consists of equivalent power generation/transmission modules, which enables low cost mass
production.

(5) There is no wired signal/power interface between the modules, which leads to easy deployment of the
unit.

(6) Active thermal control is not required because of uniform distribution of the transmitting power.
(7) A scale model of the unit of the Tethered-SPS can be used for the demonstration experiment on the

ground and in orbit in the near future, which assures an evolutional scenario for the SPS development
from the initial demonstration to the commercial SPS.
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Fig.1 A unit of Tethered-SPS.

* Presented at the Eleventh SPS Symposium, 17-18 September 2008

21



TNFRIBT F—SPS OBMN

2 Kt
FHRZTENERE FHALHRERE
T229-8510 HMINTH & 3-1-1
sasaki@isas. jaxa. ip

B R EZBEE a2 FOETHAETDH D SPS a7 F e LT, v FARTH—
SPS ZHANT B, TP —SPSITHEE UM ARV ET P —U A ¥ ThHo TENLE ST D HHM
BRIER DV AT A THD, BREENKEZBRE LW 2O KEEROBEA@ENL7-Y O R XK
— SR RII KGR Y A 7 XL 05508 B3 BA T M O TR FECHR oy I TR R v
AT ATHY A=y MEEEY 22— LIZX W KREAFEICIAE 22 MEE A Z &
DTEDIHFENRSPSDartF hThbd, w/VFNRBFHP—SPS i, 7+ —SPS2=v b &
M L= T, o TN ABI T —SPS L b FiIca=y Mba#EDEZa L7 N TH Y.,
Bk 72BN D SPS & ZR#RITHEE T H Z LN A[RER VAT A TH D,

IXC®Hic

1968 T —4 —+ 7L —H —3 SPS 23 2L CTLR T TIZ 40 ML, ZHETK 1 IR T X
7Rk 2 IR R D SPS MR RSN TE T, TNVETRESNIFAE DX AT O SPS 13#IiE LTI E
AN K% B R L RFHCEE A L2 HLKII RV AT LA THD, ZOXIRV AT LEEB T 520
I AT DM S D AR A A A A T LB N D, ZIVE T LREEL LR & 12247 D K
BRIEHEAFE O SPS MEREIVTETM, PIE LD 7L L TITHHFIIC 2B A D THREECH D,
ZZTRBHER DT O THMICHEODS FIEMHE 1 | 2070 (D T 5 BIGT L
¥R AN TEHF MO K EMOR B RO M THELLETHONTH—SPS DaL 7T
Hb, TH—SPS 11, BEENKEEZIBRLRNDS AT ADT=H KB RAA T LT 3L X —EE%)
FIXHDH ., ELEH OB R OEMIII R BB EER VAT ATHY, £ 1 ITRT LMo
AT D SPS OHEAHIZ2RIE R A2 TR TED, FEE D ITH T RFIRTL TE(LT 5 GEEHGE
ERFOLGEITEEEHORME TRV S, RIEOEELZITT AT - EBH2MGTE
HBZEMBRELIERN—RAEBIREL TORENZ RI2d 22N TED,

APREEE
FESRAE 3]
NRBHARX HBEHAR NRBHAR PHEBHARX LY -EEMmESR
NASAUZ 7 LYRSRFA  USEFR—R54> NASA%> 8T~  NEDOA 733> NASDA L — 4 —SPSE L
SPS2000 (Tethered-SPS) NASA ISC NASDA20015EF /L
NEDOEF L USEFA 7> 3>
w .
-
BARnav+7T+

INETCHR TR SN TE LR X A 7D SPS (KPUIRATREEIN-a®

1
7 )

*E1LIEISPS AR T U A, BEEFRBKFEIZT2008 4E9 A 17,18 H B

22



F£1 ZNFETOSPS OEFERFHIFRE & 7 Y —SPS 1T X A fifDk

| R RO A T H—SPS 1T J % B D AR
[RIHAEE IR R E XA MMEOXKI LREHEREZ R L) AN e L
X 7 —[mlsgERE — AU C AR RETE G
SRER T —T I EBLER R — 7 VE R N ZAETERERET L
[BIREr— 7 R S 2T I b BLEIT C 1 A IR
I T — HE ST C O HEEL D A HEI T —7 L

HE NS TR A 185 47) 0D DK BB 415 T 8 Al 40 3 IR
ETOREBDPKTRICIHDPRIEY A7, BRI R R b CHEREIREE 7T BE
CHEREENE T BE P AT A E LT AFUIR
B G CRE A%, e FHE R (FEBLEERY ) BB T e i 03 2 28 i L R E C OB, AR
(F A7 2 E ~ 8 EGE R BN O 72 60 (8K 361 O R AL 23 A W] ke
TELUA ML=V g EEELEREO o — Ry IR v FELVA ML —Y g VET I
'S P S &Mt 1X 5 SPS D —

FEAETIZZNE T 1 ORF:TH- 728 % 72 SPS st S C& 7208, BIETIET ¥ —SPS
ILEART I EBED N & D Basic Model, @VT L ¥ —IUEEZN RN R C X 2 BNEIFI 72
PEDO %S T — T KRR 5 20X Advanced Model, /N D o 27 AN TE 2 D HETF
DRI KIS G E R L—F R Laser Model & LT, 2D X5 a— Ry FRDG
LlTHRER ThbILE Y LT3,

2000 2010 2020 2030 2040 2050 2060

I | | | | I J
t t t t 1 1
A A

A
Al (ERAR  KASR HEREE ALIS0HA
1Bi5)) WA 1DWS) WA
EHBRT 1 —X BMRHE Iz —X E£HE71—X

xEEE
C100kW # )
!
i
[SITE™ 30m

kS
(1KW i

A DEEE

2 A1l Japan T SPS BA% D1 — Rv v 7%

CNFRABWFPF—SPS Da &7 b
TP —SPS I HOEBEBZMNZ HEENICHEMir 2=y P OERIND, 2= MIK3
DIERFIAIRT L 9 7238 6B — RS L (i O KB EM CRE L-EREE~A 7 a2

VS S N
- - - - -
-

E3

100m i #E-xBE (F@) 20— == e e e
AR

3 FTHP—SPS D=y MW ) EL D=y M ERBL TR THEMR T AT A (CW 75 R)



WA L C RO~ A 7 a7 T TN o T 5/3%)L) 2 A BOT P — T o723 EHE v A
TALATHD, JAS 100mx95m, JEX 2—10cm, HE 45 hoOT Y —SPS 2= MI LV 20 O~
A7 uE N E EICRETHZENEKDE, ZOT P —SPS = /bi3m0&®%Ln /
Kk (5m x 0.5m) MOHAMERK I, SHEE=y MNIBE, BE. LEMEL FF OGN

BN H Fo e SEMRREBREY 2 — /L 10 K DHER IS, %%/1~W®kW%m1%

LEEBEHNIEY 2= VNT~ A 7 oIl ERIN CEBEINITZOEY 22— LVEIOEHDOA
H—T A A (F—TN) I IRETHD, 72, KFT YV a— 1O~ A 7 v RO FIRO K
ENLFHRI & R LAN TIT 9 729, %yl—w%@ﬁ%@%%4V&~7:4Z%KET%&
PNPFIIT D el E N RECTHE EICEIINEBERT 28 ik = v NS — TV F
FELRWTEDRBENES TH 5,

K4 lZRT L9012, 1 ZEOT W —SPS == & HNAL & U T Ao 2 O B S 4K
BB~ T 5, IRLE THRERE S —/v K a0 7 - S e s (BARHEEERE)) (CfE 8%
Z CErIEfE £ C 3—4 AT Tk 4 %, #bficih ba~> Rick Y 7% —SPS ==y k
O HBER ATV, HREDOEEEMEZ MR L7 R N B v R v b T SPS AMA~EEREZITH, 2O
THUATHIURX, ERICEM2H NEBAARETH Y | fuE g s A7 AFBEN 2T
B, Wk B8R0 L (b AR CTE A HRE LN DLOEREREHR (72— A Kayv
ARNT 7 ay) BARETH D,

5-10km
—_— —

N

‘”<>
a;ﬂa L fe7sem $§§Sf§
o R L BAEAD
aRy < ~
— FH—SPSOEBERH s

FH—SPSDE Y DIt

DR
i

—
BHaEx
A

b S RS ESE A~ O #I%

X 4 T —SPS OAEEL ST VE
R LM ED VT NABITHF—SPS ZEH T AT AL L TEET D7D MR i
BT, IO OEM LSUVTBTEOENR L OEEN D 1 iy (FHEEIZ WL 2
HEW) bOTHY ., ZOERIZIEEICTF LI T TIEHDN, 20 FREO X A LA
TEZIVTEBROFREMNII 05 5

F2 wAFARRBFYPF—SPS FEHAT AT AL UTERT A OICHLE T

R P L FE DR 35%, 2kW/kg, 0.5kW/m?, 50 /W

~ A 7 a LB | 2hE 85%, 10g/W, 100 /W, ¥ ILfFE@LEN S 3.5km DL 7 FFH~
IORDENRCTEN 2 LD~ A 7 v LI

BB (A7 2 3 | 1.5kWh/kg, 10 MH/Wh, BRI 90%, DOD50%, FEESH A 30,000 [H
>) Pl E

~A 7 a S EmEN | 2% 85%, 50 /W

Wt o A 15,000 /kg (M1 b2 SAKHIE, RELE D> O #F 1L 2 #0E)

3% 30

Construction Scenario for Tethered Solar Power Satellite. S. Sasaki, K.Tanaka, K.Higuchi, N.Okuizumi,
S Kawasaki, M.Shinohara, and K.Ishimura, 57th International Astronautical Congress-2006, Valencia,
Spain (2006)

24



