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2.2.2 BRFHREICEK D SSA YRT LA

(1) KE

KETIE, EfffaE D CSpOC NEA -#EAMITD SSA —E AR EELTWS, BHHIV ATLE
LT, R RHICEHAM S 2B TA2FHEHR LY MV—2(Space Surveillance Network; SSN)
ZEALTWA (X 2-3),

Socond M:s!oﬂi‘
< q
*
CSpOC ™ Nsoc .*Dahlgren
Eg

% Command and Control

@ Contributing Radar Site

2-3 KEDOFHRRERRYNIT—D
HiAr) https://swfound.org/media/206348/weeden-us-policy-and-capabilities-for-ssa.pdf (2024 &£ 3 B 1 HE&&
FE)

By —Y 2%, Basic ¥—E 2, BA&Y—VY 2, Advanced ¥ —E /PN TV 32, Basic
P—E A Tld, AL SSA BHROEMEZT-TNS, BEY—UATIE, EEFER, BaEOREK
W M B & OB Z2 BB DR & T > T\ 5, Advanced ¥ —E AT, T EITREO R T
JORHARERE ., BREAOHE L #A 340, & E L8R lis L OE R R, FERE- K TREXE.
BB - BEAZZOREET-oTWS,

F7z, 2018 FIZHERINLKHHEIZES SPD-3(FHBUEKIES-3) 22T, BE -BHARITD
SSA HY—EAIZDOWT, EfRENSEEENDBENEDOSNTNS, TDO—RELT, BEE:
NI FEE RGBT Y 27 A (Traffic Coordination System for Space; TraCSS) DA
HoNTWS, TraCCS DEEEREEEX. OASIS(TF—2VAKRIN)), SKYLINE(SSA 77V r—=
VP —ER), HORIZON(R&D BES I URER - METRE) D, 30L4->TWE3(H 2-4 28). B
Ml SSA FEEEZIWVIAAZEDETEHILMVEEINTHY, REFEEEIIIEAT —20RHB &
O SSA —CZADTEIARFINT VS (X 2-5 2H), SSA U —EAIDWTIE, T—XFEEE=
BT BMEINETT A ADER, SSA BREBAS)—= 7 SSA DIvyyaryrsv=y
TEIOT—REREEMETEIENAFINT WS, A SSA P —LATaNARIZL 5 —E AR

2 https://www.space-track.org/documentation#/odr(2024 4 2 A 26 HRKHE)
3 https://www.space.commerce.gov/wp-content/uploads/2023-04-12-SSA-RFI-update.pdf (2024 £ 3
A1 HEKHEE)
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HUZOWTIX RFI ADEZEDZ <A, KEBFPEALT TraCCS 2 —¥—IZHEA It &R
FELTORIATH LM, BARLERIZASNIL> TR,

Commercial Satellite Other
{Advanced) Stakeholders

Services

_

TraCSS User Portal

Basic Safety Services (free) |
- Dista sharing & validation
R, ; :oeening & notificaticns
O - Conjnction Risk Analysis Suppart

« Re-gnlry assessment
TraCSS SKYLINE TracSs
I HORIZON
Tracss 0AS|8 Requested data
g oma E User ormaton T
Repository and Archive p::;)lesu.&

Que apis

Data Sources

2-4 TraCCS Di&R
HAT) https://www.space.commerce.gov/wp-content/uploads/2023-04-12-SSA-RFI-update.pdf

TraCSS

DOD Vectors, orbit
catalog model parameters

CA Screening:
Runs All v. All
screening

Ephemeris Generation:
. Generates ephem if
Ephemerides not already there

I Owner/operator

S5A Mission Planning:
Checks CDM for Pc, ephem, tracking data
(fit span, #tracks, what was fit). Possibly
checks space weather. Then retrieves
data on providers and sensors. Then
creates tasking list for which secondaries
need data, and which provider does them

Owner/operator

Commercial
SSA Service
provider(s)

Improved
O/O ephemerides

Secondary
ephemerides

Commercial SSA I Tracking List
Data provider(s)

Quality Assurance +

Natification

2-5 TraCSS [CHIFDT—IDFENE BEBEEE DRI (BREDUBERS)
HAR)
https://www.space.commerce.gov/wp-content/uploads/February-2024-0OSC-TraCSS-Listening-Session-
Considerations-for-DoD-DOC-Space-Traffic-Coordination-STC-Operations-Transition-1.pdf (2024 & 3 A 1

H &i&R%)
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(2) EU

EU Tl E£I2 EU 2—¥—Mad SSA ¥—bE A& LT, EU-SST(EU Space Surveillance
and Tracking)2ME#t XT3, EU-SST D70y b AZE#iZ,. EUSPA OH YL AvFa)
FAEREY Z—(GSMC)MWFrEL TV (2023 EIZRMESEE LY X —0156H8E) 4,

BHIVATLAELUT, EU AUNEIZES 40 YL EDEV Y —2FEEL TS (K 2-6 £08)5, 2023
FEIZIE 1HH7Y 44 75 4000 4L EOFEHEWRDORIEEZ INELTVEE, ZNE6DT—XidT—4
R=2ZEBLUTHEIN, ARV =Y a vy Z—2d > THMBLOCRE X N-DE, EU-SST D3 —
EALUTREINT NS,
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KETIE, 1970 EROEDOVIZEREI N/KE T2V ¥ —4 (DOE:Department of Energy)
/" NASA & O F #F 38 T dH % I SATELLITE POWER SYSTEM(SPS) CONCEPT
DEVELOPMENT AND EVALUATION PROGRAM PLAN |26 20 FEIZFE DR IEEAR D1,
1995 FEIZEM XN/ NASA DI Fresh Look Study 112k Y SSPS DG AMETE U7-, D ISSP
Concept Definition Study]. [SSP Exploratory Research & Technology Program].
[SSP Concept & Technology Maturation Program |WEfEX 723, 2003 FEEMNSIIEHRE
7% SSPS BEFEDIHIZR ST 6, 2022FIZESFE T NASA 125115 SSPS MFRIFEE LA
My FUIARIZ A>T,

TR’ 2022 Fh5, NASA OFEA - BER - ¥k = (OTPS:NASA’s Office of Technology,
Policy and Strategy) ik, B 77V ANTdH % Nikolai Joseph KW F D& i)

16 2011-12 &Iz John Mankins K (NASA T SSPS HFEDIEE 2 #H-> T\ /=03, BREIMRZEICHEE) D SPS-ALPHA @
I 7 M NASA O NIAC #FZE(NASA Innovative Advanced Concepts) DT —<D—2DIZFEIRINT WS,
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EWDBEZDBEZSLUTARINA S, ABEZEDE L ELITITRT,

EETIE 2050 FIERBBMNEIEETH S 2 2D SBSP 7—F5727F v (RD1 : FE#H IR~ &
A&y MR RD2 AN ERFALZFE 7 LA EDIZOWT (R 3-12888) ., LFDY Y AZE DN
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<SATHAZIVAANIFORER >
R—=254 VST RD1 D51 7942 AME 0.61$/kWh. RD2 1% 1.59$/kWh &
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17 https://www.ag2link.com/wp-content/uploads/2023/05/annual-report.pdf (2023 % 9 A 11 H&KHE
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Society) i, AEE DI A MHIEIZFEHINZREICOWTHH Z LTWD, K R—RAF7( V5
HFrDIT EIFAAR UTHEEINAZI1,000 RL/kg, 3612 15%D7 0y 7EWE5] 12 GEO £TD
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Space Based Solar Power

Innovative Heliostat Swarm Concept

Space Based Solar Power Functions
1, Collect

VST

3. Transmit

M RBEION Qy fo rownd slsticn rsctannas

4. Receive

5. Convert
¥ 'S 1V0 TACYOWEVES SNery MU eleemcly
6. Deliver

VIE! DOWES dekver&d 10 hares aixd dusinessas

3-1 NASA R9T71(ZHIF3 SBSP DT 7L RFTH414 (%X :RD1. H:RD2)
HiFr)“ Space-Based Solar Power”, NASA OTPS, Report ID 20230018600, Jan 2024
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HiFr)“ Space-Based Solar Power”, NASA OTPS, Report ID 20230018600, Jan 2024
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HA) “ Space-Based Solar Power”, NASA OTPS, Report ID 20230018600, Jan 2024
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20 https://www.spaceforce.mil/News/Article/3217077/x-37b-orbital-test-vehicle-concludes-sixth-
successful-mission/ (2022 £ 12 B 9 HEE)
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beaming-experiment/ (2023 £ 9 B 14 HEKXHE)

2l https://www.navy.mil/Press-Office/News-Stories/Article/3457305/first-in-space-laser-power-
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BENeHBTOIL2BEL TS, — A CHENICIERIMED H LS EEL LD AR P SIREE)
IS 2 7= D D /= SRR R B AT BEMEIC DWW TE E RINTEY, X6V AN F L %48
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HV) 74V =7 LR A% (Caltech: California Institute of Technology)ix 2013 iz
Donarld Bren KiZ&3 1 BRIVDOZF %5217 T SSPS BEDFZRF & RAGHNIBIE U (BT
DHE (N, 50 IFETNIMEINT WV, ), 2015 £iZiF Northrop Grumman #535 3 2
T 1750 BRIVDZFEIFEZN E2FEL, 50 LU EDF—LEMHA, mikREEIZE% Space Solar
Power Initiative (SSPI) % Fita L7z,

2017 ENGIIERE - BMEOKRBGEME RF REREFHEILALEY 2P EATRER
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FHEREEEERDO 7O N1 T OREABRE TV, #E _EEiFH SSPD (Space-based Solar
Power Demonstrator) DFAFEE1T>T X7, ¥ 35 ZDF— AL > THEEN GG, BiE. 7 A
FTMNERINTVD, FEREEITL 3 Z2DHEF (Professor Harry Atwater, Professor Ali
Hajimiri, Professor Sergio Pellegrino) B#&H T\ %,

WHE SSPD-1 13 VIGORIDE #1158 ¥ —b 28 (Momentus #8) ifE& X, 2021 F 12 B
T EFoNEFEL > T =Y, VIGORIDE DEIEDBEZIZLY Ay a—ILhNEN, EEIZ
122023 #£ 1 B. Falcon 9 12L& 34T ElF (Transporter-6) CE#IEIZ A XN TN D22,

BAREZIL, SSPD-1 1% 3 DO FELREEERZFM DA (DOLCE, ALBA, MAPLE) 21752
LEEHMETHEE 42.5kg DEIETH S, (B 3-7 2HR)VIGORIDE IZ8E& X, FrE DEEE
THEREXNZD, 3 DDEREZOBMEIILLTDIHIZL->TWVWS,

<SSPD ® 3 DDFELHERESE >

® DOLCE (Deployable on-Orbit ultraLight Composite Experiment):1720mm X
1720mmXx34mm, & 300g DIEEK, BV 2a—IVARFEHED Y —F77F v, AR, B
BRI EDEE 21T,

® ALBA!FHLWIBEB/LERE TICEWTORBELZNELM A MO E ARG B O %
TX5E55I2 32 FFEHD RS KGEM (PV) IV E2ED-E D, FIEADEEEEMEEN S B2 DR
BT COMREDRRFIFHE £ T—EDERMTHONS, &TE 6 WHADERMNFHEINT VS,

® MAPLE (Microwave Array for Power-transfer Low-orbit Experiment): <1271
BREBEITORNBRET VA BERRAIVIHIENZLY ., 2 DDRL5ZEHITEIRNICE
EEAIE, FEEMIIBI 2 HRENEEEET 5,

LR U=& 512, SSPD SEFE#DIT EiF1X 2023 F£ 1 HTH o708 FE 6 BIZIZERBROBKENA
RIN7, EBRTIX LD MAPLE T, ¥ 70EEET LA 068 1 74—h# 30cm) DFEREIC
Hd 2 DOMILUERETVATIAINF—2ZEF L., BEiR(DC)ENIEHBUT, ThEef>T 1
?D LED % S4TX8/- (¥ 3-8 £i8), X612 MAPLE Tl #i EIZRIIT T A Z7OKES 2 E(ETS
ERETHON, AV TAHIN=T TRIRZONY T - Xy VS ZAROEMDE EIHhdZEHTZEDE
BOREIZERINUZ, 728 MAPLE DOZEBEIIFEFAREIIRN 20, SEOERIZEY ., iR
EZEPEDMDEUVNFEHERE T T, /A 7OFIC LD EIREENARETH DL DEIFERIN
T2ZEMTRINTVS,

22 https://www.caltech.edu/about/news/caltech-to-launch-space-solar-power-technology-demo-
into-orbit-in-january (20244 1 A 16 HRK&KHE)
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Caltech

3-7 SSPD I HEREZRR (%) /DOLCE DEMAEERT X—I (FL) /MAPLE DA IOKEE7 LA
D7 TFTI—bk(FHR),/SSPD % VIGORIDE [LfEE T 2#F (/) (Credit : Caltech)
H A ) https://www.caltech.edu/about/news/caltech-to-launch-space-solar-power-technology-demo-into-orbit-in-
january (2024 £ 1 H 16 HERKHE)

3-8 MAPLE ORERDEE, AfAl: ZET7 L. ZfAl: {51 (Credit : Caltech SSPP)

HFfr ) https://www.caltech.edu/about/news/in-a-first-caltechs-space-solar-power-demonstrator-wirelessly-
transmits-power-in-space (2023 % 9 A 14 HEKREE)
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(5) KEICHIFDEFDEDHDEIE

1) IEEE[CKBiRE

2023 F 4 A, XEEKEFHMEHS (IEEE: Institute of Electrical and Electronics
Engineers)id SBSP I3 3RS 2 KR U2, KRS TlE. ZOBRBANDELGH HDE R 2 BH
LT\, HEEIRIE, ERIZIEEZBTEDLNE0NE LIRS, WDONDAVY MRdHdE EFRL.,
i ECIERATRERE IR Y O H TEABAFKEN R A TX S0, FHEMOKEGHISERED
T=OH E LT BRI R SOV REDFRENTREL LT WS, — 7, KRIRIZTEAR U2 T AT S i
RIZBOBMIREENH D L8R 5, X FHTRBEH NIV T LA AL THEMMP, Hizk
IZZRNF—E R ETLEM, BRANSRE T AINF—RRORWHETEM EHEIZITSL L5
i ODEES 228 F T 5, 2023 F£0D [EEE 2K T & 71— Thomas Coughlin {13,
[SBSP I3 HAfi 2283 H 2 EDD, R AL > TEERT AT —RIIRS | [FHZEMTDE
FRARCEXERBEZZDBAHLEUTHHINS ZLITRDLHEE LTS LR RT W5,

2) KTRICH1TSD SBSP [CRIT DIERDAR

2023 £ 6 A, Kevin Mullin FREZEE (BE5E. 7V 747 MEH) B H.R.2988 1204 5(&
ERZREHL, BEERIX BRIROZESKREICLY ERANSETRIRINZ, HR.2988 ERIL,
NASA LRI INF—EHITHU, HES ATEHRE, RAYHEZ, #kklz, EFara—5127
REDEBLRMERESE THITEILIERTEIEDTH o720, KEEE*TIX TDYANMIF
HEMALZKGHEEE MR EDLZ>TNS,

(fBIEZEF :ground- and space-based technology necessary for the transmission
to the Earth’s surface of solar energy collected in space;)

AEEIL ELICFENMREINGZLEZHNRTIEDTIILROD, HKERD SBSP DAeeM % #
LI ERSTVWRLILERTEDTHDLLT, SBSP DIAIa=T1 M6k AX LT /HE2E
5NTVBZ,

3.1.2 BRM

IFETIL, SpaceX #M Starship D& 578EIT &> TRIBEITARST EIF IR DRI HI
DRELE BEZNRHIAHEH Net Zero ODBEEZER T 5/20DDI) —V TXIVF—ROFEDHE
A0S, BRANOD SBSP 1284 21287 7272 LR FEOREZ LTS, 2020 I ESA 2% SBSP ADEY
AT T7AT 7 RNFEL, D 2022 &£ 11 61, SOLARIS &IN5 SBSP #({F 71
75 LEFIHBUTOS, SOLARIS Tld, SBSP O#Hiffi - RFHZAMAIE NS DEHR ATgeiE vz 2 M, 3]

23 https://transmitter.ieee.org/space-based-solar-power-a-future-source-of-energy/ (2024 £ 1 B 22

H &4 B%)

24 https://www.govinfo.gov/content/pkg/BILLS-117hr2988rh/pdf/BILLS-117hr2988rh.pdf (2023 £ 9

A 22 BRKEHE)
25 https://www.theweek.in/news/sci-tech/2023/06/16/space-based-solar-power-a-promising-
source-of-clean-energy.html (2023 £ 9 B 22 HEKEE)
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BEADFERLEDFHEE 2025 ERFTIZER TSI FELL>TWS, LT Tlk, NS DEGEA
DEARBARIZOWVTRT,

(1) ESA SOLARIS 7O073 L4

1) HRETOTSLOBE

2002 ££HH, ESA Tl SSPS MZEICEE§ SR v by —2 %257 L. Advanced Concept
Team %#%5% LT, Leopold Summerer K% f.h& UZZBUN SSPS 7075 A% D TX /-, 2003
FEIZE BEMET TS5 L (General Studies Programme) D D EFI#MEFT 7 = — AT,
2020/30 & HELTHL ETDOV) 2 —Ya b DHBIRET &2 1T o705, ZOERMET SSPS I3 E iy
IZIXTTRETH B DY, B+ GW 2BV RDHL E TSV MIVEBAIZIISI TROEDFERIZEYD, Z0D
BIFTFEIDOEL D% SSPS MIEIFATONTI o/,

UL, EEEOEEMAEDE, ESA 122020 £ 9 AiZ Discovery and Preparation Z8F9oD
OSIP(Open Space Innovation Platform)%##]f LT SBSP(Space-based solar power)
DEMPAV LT M TETAT 7 - AV T NFEDA VTV -Fyr R—V &ALz, (3.1.2(2)
TEE)

F7/- 2021 £ 3 A 31 HIZETFIN-IESA Agenda 2025 Make Space for Europe D
T, 5 DDBEZWRMBLEFEDFD 1 DTHBIBOOSTING COMMERCIALISATION FOR A
GREEN AND DIGITAL EUROPE [IZBWT, TNV F—EE#E P R—NTE2FEHRX—ADY—L
A space-based solar power generation O EEEIZDOWT, AEZ EDINENH DL E R
iz,

D& ESA Tk 2020 FEENS SSPS IBT 2 EHANEIINAH, 2022 £ 8 At
ESA @ Josef Aschbacher E#/FE&IX SBSP IZBXMDA—RY =2 — I 26 TXIVF—HIL
RIEKT D ETOERER—&HLLEL U7~ ET, SOLARIS LIHINDEUNHIT SBSP #{F 707>
L%H EIFBNRL, 2022 F 11 BICHEFEOBBREERIISWTEEICESRELEFE TS
EFRUTZS,

ERRIZ 2022 F£ 11 A 22 H~23 Hizfrhh/z ESA BEERESZTIE ESA FE% 2019 £0D
AIEIDOBMEIR AR LT 17%HE, $40bb5t 5 ERTEF 169 BEEETHIILIREY
NTW3, 2055 2 & 4400 F€IX, SOLARIS 7075 .Me%4 795 ESA O—RZEF i 7as
52 (GSTP:General Support Technology Programme) D7/=IZFERINE DI ETHEM
EA#7 SOLARIS NDFEEEII DV TUIARSHIITREINTES T, 12 BHAICAVNTH

26 FRpMIEI2050 EX TORIMER | DERE, EU A THE I DH 2 BEL UTHEELL TV,

2T 2~3 FEIZ 1 EFEIND, BiEIE 2019 £ 11 BIZBHEINhTVS,

28 Josef Aschbacher AR Twitter:2022 £ 8 H 16 HAR.
https://twitter.com/AschbacherJosef/status/1559553713466970119
https://spacenews.com/esa-to-request-funding-for-space-based-solar-power-study/ (2023108 5
HEMRHE)
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MIDFELINTVZZ,

ZDEHBENIXLSERITIE 2022 F 2 H~7 BIZfTo72 ESA Mo fTUTHIFEINA32
DOIRIL U7- B BRSO TS (Frazer-Nash Consultancy #& &0 Roland Berger #t) OFf
FHERMNDH B, WL AR—NMIFMIZH1TS SBSPDOL Y AR — A2 I LAEDTH Y, HFORER,
TERT BT AINF— I T 572D A SBSP Hiffia FEXE5-0ODKRE & MHRELT
WBEDEILH>TWND,

SOLARIS I3 SBSP IZB#E § 5 BAfif 2B 2 R § 5720 D 3 EHDMHFLTHY . TDAZT 1
FERIE, 2025 FDORDEBRFZITEVTAIEHZ SBSP FFDHEAE 2 IRE T 52O DIRETH R
INd, 2040 FIZEARAT—NVDT IV NeBETHIL e BRICOD— Ry T2 % 0—Rvy 70D
BRADATY T UTH T A —IVOEE EEFEERELTOSH, ZDFHEIZOWTIL 2023 F£h
5 2025 TN TO¥ERFT OIS LDMEREZITT, 2025 FITERETEFELLR->TVWS (X 3-9
ZHR), 7OV b A=Y+ —I& S.Vijendran KAFEDH TS, IR FEIZIOOEHEELASNT
W53,

758 ESA »%3%& U7z SOLARIS @ YouTube (https://www.esa.int/Enabling Support/S
pace Engineering Technology/SOLARIS/SOLARIS2, 2022 % 8 A 16 BB (X 3-10

SN WVTIE, ZOEVMEAIGE D) =V T X IVF —iFEE BT 572D DM DE) X D—E]
THIHLHPAINTND,

5% SOLARIS TI3EAMTH, BUAH, 70275 ANREREHES § 57 DI B/e T BFRFE AR

VA& FMT B0, BRMEZER LB U T AT ALV NIVORRFES L OEMBERICEV D &
PREINTOD, FLBENLERE R - Z2fE, HFl, ERFHBEROMABIZEE T SFREIC
DWTERF 217D, IHIZ SBSP AMEHEH, HAHY, £ DMOE CTEH TEI LV HBALLIGEI)H
Z T, SBSP IZREL XINEME LIV, DR (BB ETORGE Y —E AL IZEH ALK

& fz, FEOARY N FEATTY N, ERIRAEEFEE, ISRU, v 70EEHE—L8E) TR
T MOEBDFEET 7V r—Ya NUGHAIN, FIZE 2726720, I SBSP &#itf7 LRI eh
REINZLLUTE, HEFRAREMDARENSEOSNLMZEIE, RMNDFHDEFIZL>TEEREDNE
3%, ZEHRINTNE,

BAFIZ SOLARIS 7025 AD BN BN Z R,

29 https://buildindigital.com/space-based-solar-farms-could-power-up-within-a-decade/ (20234 12
A 14 HEAKEE)

30 https://www.esa.int/Enabling Support/Preparing for the Future/Discovery and Preparation/ESA re
ignites space-based solar power research (20234 12 A 14 H&KEIE)

31 https://xtech.nikkei.com/atcl/nxt/column/18/02438/122200034/(2024 £ 1 A 15 HHKEIE)

32 https://twitter.com/AschbacherJosef/status/1561730075938246658 (20234 12 B 14 H&KEHE)
33 https://spacewatch.global/2022/08/solaris-a-step-toward-making-space-based-solar-power-a-
european-reality/ (20234 12 B 14 HE&EE)
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<SOLARIS 7u2z's .m0 EH) >
1. 2050 EXTOMMDIBERNEN ABEE Net Zero IZE#R 527V —V T 3I)LXF—L LT,

2. SBSP O#iie ¥ 27 ADRFS LOBEZEIZE VT, B & ERBAICRImS L 71—
LUTHIEDT S,

3. BHDZINF—tieE . SEBF. BONEEXDE T, SBSP #3271 = T3V F —DERHK
LRI/ BHEBDD,

4. MEEOEEREBIDOESEHELT D,

CM(Council Meeting)25 TOHRE % BHIEL. WD SBSP FIFE IO/ S AIZET5EED
BB L0 70 r'S A Bl % ¥iE T 5,

SOLARIS OAMEIRENZSEERIT T, 2022 £ 7 BIZl&, ESA (& SBSP D72 D i sttt iR
IZB89 % RFI(Request For Information)zFHi U7, & RFLIdE7%, ESA MBEE2EDK - -
INDARZERFEIRAY, SBSP (ZBAE § DI RO KMFAFIEEI O AT LAMEITSMT 5 LIZEDREE
BLNHEMNERETLHILEHNELLTWS, (K RFI OfFdEIVIX 2022 £ 9 BTH-o7/2) &
RFI #H L FFZ SOLARIS 7O I ATHEINTWBIEFEENIDOWTERINAZ (K 3-11 2),

SOLARIS Sub-Scale Pilot Commercial-Scale
Preparatory In-Orhit Space Solar Space Solar
Programme Demonstrator Power Plant Power Plant

2030 2035 2040

3-9 RN SBSP MFEEO—RYY
HAT) “SOLARIS Activity Plan 2023-2025", ESA (Dec 2022) (2024 &1 B 15 HRE&KHEE)

54



AS

P Pl ) 307/350

3-10 ESA SOLARIS O Youtube 87T/ X— (Credit : ESA)
HAT) https://www.youtube.com/watch?v=8ScTbb-43A4 (20234 10 B 5 HRKRE)

Prep. Studies for Highly mass-efficiency @ esa
SPS Demonstrator photovoltaic systems

(Phases 0/A/B1)

Prep. Studies for
GW-Scale SPS
(Phase 0)

Ground / Aerial Power ‘ So LARIS
%
3

Highly efficient RF generation
and beam forming

saganY

Beaming Demonstration

Stakeholder Engagement

High power management
and Outreach 3 .

and distribution

Environmental, Health &

Large structure deployment, in-space
Safety Studies

manufacturing, robotic assembly

3-11 SOLARIS OYJ S ATEREIN TS EED
HiFr)“ Space-Based Solar Power Technology Challenges and Development Needs”, ESA The SOLARIS Team

2) SOLARIS MO#EAEFEBRR

2022 &£ 10 A 18 H.ESA I¥“SOLARIS Industry Day”#FfgEL7-, A5 & D ESTEC
(European Space Research and Technology Centre)il& )/ N—F ¥ LR T, FriHIE
SOLARIS 702’5 ANDWEIZEET2 ESA O LYy F—rvav e BEAESE (Airbus, Thales
Alenia Space, OHB, Dassault Aviation, Equinor)iZ&dY AFAL N DEYay, F#&ix
ESA LSipEL D _FHmHEMTDON, YHIX FHBLCIZANF—DOESEHNS 30 #2258
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150 ZLA EDBHU34, ESA OF L ¥y 5—Yar“Space-Based Solar Power Technology
Challenges and Development Needs”d#TCld, SOLARIS 7175 LD B itTiREY
3-12 IR T MR EEN R IN,

<SOLARIS 70275 AIZH ) 2 Hiffi R >
o ER-BE EKIANDKBARKEY AT L
E%h%= DC-RF £
SEEEREHE- S
BREERY— LK
RIFEREE YRR, B8 EEE, 1Ry MZE B, AV TV A

REGFEEY D AOCS(Attitude and Orbit Control Systems),”GNC(Guidance,
Navigation and Control)

BT A — BT

#E _ERNIEEY Db DFHE AIT(Assembly, Integration and Test)
#E_E T 7 DR

VAT LFEMBEOEE

728, SOLARIS OFEAMHEEI LMD FHSEFL DY FT—IZDWTUL, LFDOLIITRINT VS,

<SOLARIS O ffie DFHEFLDYFV—>
o FEHAABARE ATFLOBME BRE-EIAME=H5DEFEAMATA) Y Y
o BEEEEEHT—%70F vL IR h=> B E B RS AT A
o BT => RIS RN E RS T8
o KEUSEMOBE ETOMTT, Bk, TF) 2 => K HEY CKBERT LA, 7>
T, YT -4, AN, TIIRY) OB T

34 https://www.esa.int/Enabling Support/Space Engineering Technology/SOLARIS/Presentations fro
m SOLARIS Industry Day (2023% 12 B 14 H&#&HE)
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Solar power conversion
End-of-Life Cell efficiency @ RT 36% 40%
Cells cost 1€/W 0.5 €W
Cells + 100 um cover glass areal densit 0.6 kg/m2 0.5 kg/m2

Cell production capacity by 2035 2 km2/year 5 km2/year

Power management & distribution
Transmission voltage 300V 1000+ V

DC-RF conversion
Conversion efficienc 75% 90%

Wireless power transmission

Phased-array efficienc 90% 95%
Total antenna size (modular 1 km 2 km
Total antenna size (monolithic 50 m 100 m

Robotic in-orbit assembly and manufacturing
Dimension of on-orbit manufactured/assembled .
structure 1 km 2 km ¢

3-12 ESA SOLARIS O#AiRaFBEE

Hi7R) “ Space-Based Solar Power Technology Challenges and Development Needs”, ESA The SOLARIS Team,
18/10/2022

3) SOLARIS Activity Plan

2022 &£ 12 H. “SOLARIS Activity Plan 2023-2025" B3 AR I N3, KFFE Tl
SOLARIS D EEEERTS/-HIZ, 2023-2025 EDHAMIZERTRNEFZHOMELRL TS,
AEEOHEFIL 2021 ENS 2022 FORIZ ESA NEMUAEMEHOKRRIZEDINTEY,
ESA DEMRLOFHZEDE L, SBSPIZET 5iAED ESA BLUERRNZRIAENSDI VT M F]
AU, 52 ESA OFEFHEEY AT ALF (D/STS: Directorate of Space Transportation
Systems) R MO TEHEFDIEEIL LEIELLNSGEEIN/ZEDLL->TWVWS, K 3-13 1T
SOLARIS Activity Plan 281} 2 EEIEH D 2R T,

AREFHETIZE2 ESA ZT IV F—DBFOEERAT— IRV E —LIEMmIIC DY BfE, =— X,
IANF—FBEOEREM 2 TN TOREOHLIBZLILEBIEL TS ILIRINTVD,

35 https://www.esa.int/Enabling Support/Space Engineering Technology/SOLARIS/SOLARIS activity
plan (202447 1 A 19 HRKHE)
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Q42022

SOLARIS

Q12023 Start

ESA Intenal & Stakeholder
Industrial Pre-Phase A Engagement
System Studies Activiti

Commercial-Scale

Environmental & Technology
Socioeconomic Development

Concept
Selection
Review

Environmental & Technology ESA Internal & Stakeholder
Socioeconomic Development Industrial Phase 0/A/B1 Engagement
Activitie Activities System Studies Activiti

It 1 after nitiated alter INn-Orbit Demor 1tor Missior

Concept Selection Review for launc

Q4 2025

3-13 2023-2025 FORICIRRIN TV DFERNES
HAT) “SOLARIS Activity Plan 2023-2025", ESA (Dec 2022)

a. Environmental & Socioeconomic Activities DA

[Environmental & Socioeconomic Activities IZEH45#3EHBE LT, ATFARINA,

1) Infrastructure and Interference
® SBSP VATFADEREIKFHY A7 HE B8 (10 HE, 30 HE)
® SBSP VATADHNEHFHIINTEEEZMEE LIV TV AHE EDZDDA N =X LDREE
(20 HE)

2) Environment and Deployment
® SBSP 2ERTAILICLIBEFLEIE(30 HE)
3) Human Health
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® ABRANDBET XDV a—BLURR~ L — AREICE

7€)

® SBSP i1 LEIB#E 5 AHE JOMZEN LT HHIROET NN — 2L EBRITL 25

(50 5€)

4) Impact on the Terrestrial Ecosystem

o FHVUAIFEDYEEEYL SBSP ¥ AT ADEEMIZKIZ U~ BT (15 HE)
LDEBRIIFE (40 FH€)
® SBSP OB +HFIHEZNEE U-EBRNFHE (30 HE)

® SBSP »EETIEMNEZ55E

5) Impact on the Atmosphere

® SBSPOARKRLEBEDOHEERADEREEET VY (20 FE)
® SBSP DAKLBEEEDHEEMEADAREM 22—y b U EERIIIFZE (40 HE€)

b. Technology Development Activities DHRE

[ Technology Development Activities |12 2 W Tk,

FA R RE72Y 227 EF D FHE (10

[ Solar Generation | [ Power

Management and Distribution, and RF Generation and Accurate Beam Forming|

[Tn-orbit Robotic Assembly, Manufacturing and Maintenance |O&1 ML &

TOSHEABTHRIN,

IZIREIN

Activity Title | Budget (k¢)
e e D) In-orbit Robotic bl facturing &
Solar Generation of Very Large Structures
Development of low cost, high efficiency multi-junction space solar cells 2,500
Robotics Interfaces and tooling for SBSP Engineering (RISE) 4,000
Develop of large scale, Ij ight, compact, efficient, cost effective, space Loon
compatible solar generators ’ Ead to End id for jon Non C . and " {0 SESP
: 6,000
Preliminary development of very large (square Kilomelre scale) modular solar arrays ; (ENHANCES)
with solar concentrators o
Classes of Roboties Expert Warkers for SBSP (CREWS) 5.000
of terrestrial-based cell technologies for use in SBSP applications 500
— Total 15,000
Study of strategies to develop multiple scalable sources of solar cells and solar arrays 250
["To be updated |fovel Architecture and for high-voltage, high power and 000
further Mistribution for Space-Based Solar Power satellites * Activity Title Budget (kE)
Total 8750 ||
In-erbit Robotic A bly, M. i ing & Mai
~
Correction of Very Large Structures
| Activity Title Budget (k€) Tobe updated | D of on-oxbit ing technologies for very large SBSP spacocraft P
RF generation and accurate beam forming further o i
: _— _ Tobe updated | Development of process verification and part validation approaches for on-orbit 3,000
Antenna for MW demonstrator of Wireless Power Transmission 15,000 fuurt] manufactured parts in very large SBSP spacecraft structures
Tobeupiaiad |Antennafor GW Wirelss Borwer Trenamsasion 10,000 o be updated | povelopment of enbling technalogice for on-orbit servicing of solar power satelltes 5000
Tobe updated  |High efficiency Solid State DC to microwave converting device demonstrator 2,500 e be modated
further 1," UPAatEd gimulation software for modelling structure/AOCS coupling 300
Tobe updated  |Vacuum technology-based DC to microwave converting device demonstrator 2,500 et
further
T BT o be updated | gyryctural modelling of very large space structures 500
To be updated T 1,500
fu High load capacity coupling mechanisms
OTE ACE BASED SOLAR POWER SPECIFIC AREA IN GSTP ELEMENT 1, ESA
TECS Total | 17,300

For ESA Official Use Only — ESA Unclassified

3-14 SOLARIS THREIMN T3 Technology Development Activities
HFT) “SOLARIS Technology Plan”, ESA, SOLARIS Research & Technology Day
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4) SOLARIS Technology and Research Day

2023 &£ 3 A, 1)JHT/RUL/ SOLARIS @ RFI DfER %R, SBSP (ZBE$ 5 EELFFEDE
SEIEPHEBEIIOWVWTHRTSHL LT, “ SOLARIS Technology and Research Day” »355ifé&
INTz, FMAREETRNS 110 Z2BAL5SMENDHY ., TOFIIIEDFHEREANSOSMEE
EFENTV -,

5) 286D tETHRYT1RH

2023 F 4 A, ESA IZRGA#HIED SBSP IZB 92 2 DIV TN AT 1 DER & fikE L7236,
21N “ Pre-Phase A System Study of a Commercial-Scale Space-Based Solar
Power (SBSP) System for Terrestrial Needs” T. Z#%i Arthur D Little (Belgium)
#t¥ Thales Alenia Space Italy #t&7%->T\3%, 2023 ERXTIZ 2 HEDARTAHNATLUTIT
bz,

a. Arthur D Little $£® DIRECT-SUN-REFLECTION (DSR) Z%7 1

RAXT13N%, BEEOKBAFEA V77D AL HHEILL, TONBEHRALTEIILEENEL
T FEHCOABIAINF—2EALI ) -V T ANX — 2 R ETREHNRV) a—Yar e iEtd
5EDTH5, 2050 EFTITEESEN AP Net Zero 2ZR T 2L WS HINDAKIDERIZE
H32EDL LT, V=V I ANF -2 REBHHIIBRAL, REFFSIOHDIANTEETLZ
LEBEET, EARIE, FETORBGH R EAT—Ya NIEERE T/ Y TR 7L 720D
VATV—=YavERETHIEDT M ETIEZ VYR ETHRELLYD, KBEERLUZVTEHIEEEE
LTW3, ERTIVF—EEBEL 750TWh £721£ 10 B2 LT3, X 3-15 IZKY AT LD
AT NHERT,

AAZT4TIEEROAV TR ER—2L LT, AV 7 MEED SWOT £, YATFLDT —FF
IF %, VAT LDFHM, RIFUBLICREN T+ VA FARO—RNYy 7, ERVATDFHEIE%
fT>oT\3,

BT —FF7F v L TIE. B 3-16 IZR$TELSIC 2 #%H (DSR: DIRECT-SUN-
REFLECTION &0 SCL:Space Coherent Light) DEDEEETHHLLUTIREL TS,
DSR(E 3-17 28) 13 EOKBREV 7 A TEEAG 2 K IE5EDTHY, SCLIK
EHINZKBANSEREIL -V N EREIE, TOBRTVAI—T2HREL, NT—RIEEX
BEVATLERHSTNWD, (K 3-18 B2ER)NY 7YV a—are LT, GEO EThD SCL VA
TLMREINTNS,

36 https://www.esa.int/Enabling Support/Space Engineering Technology/SOLARIS/ESA developing S
pace-Based Solar Power plant plans (2023 £ 9 H 19 H&XKEE)

37 https://nebula.esa.int/content/pre-phase-system-study-commercial-scale-space-based-solar-
power-sbsp-system-terrestrial (2024 % 1 B 5 HRKEHE)
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CONCEFTUAL

M 5Sun Reflector Stations are acting as
M\ ever ready “additional artificial suns”
Sun that can be powered up, dimmed or

shut down on demand

. On one side, those additional artificial
i suns can boost the energy collected by
% unchanged solar farm, on the other

side they can reduce intermittency

N ﬁ DE— Example 1: Example 2 :
> Plant located near Equator Plant located near Europe
B R -
—— fmy . TEees FF- g
H? | E-fuel PV panels Direct connection to grid

3-15 Arthur D Little ¥ DIRECT-SUN-REFLECTION (DSR)At 7'~
Hf) “DIRECT-SUN-REFLECTION (DSR) PRE STUDY”, Arther D Little, Dec 13 2023

Parameter Architecture DSR Architecture SCL

890 km (LEO) 36 000km (GEO)

- 0"

Direct Sun Reflecting with Multi Large mirrors | Space Coherent Light with multiple payloads
Electricity mainly but could be deployed for

Final Qutput Solar Molecules and / or PV in Europe (thd)
solar molecules

Location of the GPS | Near the equator in desert or off shore ) i
) Mainly Europe but possible elsewhere
plant Europe + outside Europe

Power range / GPS | 5GW ideally and no more than 1GW on-grid < 1GW ideally for electricity

o . Extended day {depending on the LCOE and
lllumination period ] ) 24[1
the environmental impact)

3-16 Arthur D Little 1D\ I 2 2 D7 —F T UF v
HAT) “DIRECT-SUN-REFLECTION (DSR) PRE STUDY”, Arther D Little, Dec 13t 2023

61



Scenario variables System and hypothesis explanations

m » For ground stations, satellites go over twice a day for 2 hours

¢ 890km SSO? orbit allows for same local solar time and orbital
S50 at 890km period multiple of 12 hours

Number of reflectors 3,087 (parabolic) ¢ Located above 800km to avoid drag force

« Higher orbit would imply larger spot size on Earth (proportional)
Diameter of reflectors 1km

Reflectors in visibility? 252
Spot on Earth diameter 8.3km

Irradiance on Earth 1,000W/m?

3-17 DSR 7—F 7O F v D:xkA
HAT) “DIRECT-SUN-REFLECTION (DSR) PRE STUDY”, Arther D Little, Dec 13t 2023

Scenario variables System and hypothesis explanations

Hypothesis « SCL units generate a light beam directly from concentrated Sun light

« Very narrow divergence angle: SCL units high in GEO have a permanent

B 2 (24/7) view on the ground power plant (wavelength non in the visible
Orbit GEO? at 36,000km spectrum)
+ After the coherent light generation, a telescope is placed to diffuse power:
Number of reflectors? 16,9827 allows for lower irradiance although enlarging the spot size to fit with the
ground size
i 750m . r
Diameter of reflectors Optional Main part
Spot on Earth diameter 163m =
) y
1!000 to 2!400W‘rm2 g) | | -.m“.:. _
O | /
@1064nm ° I i
pos - .
35 = '
e
U]

mary mier

Fa— i Refctor
Note: (1): for a conversion efficiency of 10% (2): Satellites in geostationary orbit (GEQ) circle Earth above the equator from west to east following Earth's rotation. It means they stay above the same
spot on earth constantly

Source: TAS, Arthur D. Little

3-18 SCL 7—FF7UFvDixbH
HAT) “DIRECT-SUN-REFLECTION (DSR) PRE STUDY”, Arther D Little, Dec 13t 2023

b. Thales Alenia Space Italy +tDX%55«

ARART 138 Tl SBSP DOFSIFES P EDO KB T INF—L B U5 E, —FEdh, BR M
DT RIBEEINTIZZRINF -2 MR TIXEILTHBLL. SBSP V77 LV AV AT LE U TR
KX 1GWETBD%® 24 Kifi] 365 HAAFREREEN—A0—REH 2R AIRETHEEDEEE
L. GEO Eod SPS(Solar Power Satellite) M6 ARAUNZH B EAT— 2> (GPS:Ground
Power Station)IZTANF — 8TV AT LR REE Uiz,

38 https://nebula.esa.int/content/pre-phase-system-study-commercial-scale-space-based-solar-
power-sbsp-system-terrestrial-0 (2024 £ 1 B 5 HEKHE)
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3-19~F 3-20 IZRAZTFAIBIIBV 77V VAV AT ADRE T ES % =T, B L
Tl 5.8GHz, KBFEMIIROT AN MFERTEIEAEEINT VD, 2k )AL LTI,
— LEO £ T SPS #—IJ %% L TH S Orbital Tugs 12kt SPS # GEO £T#i%lL, GEO T
TRy MIESMN EITHTFVAZREIRL TS, M THARIL 2 2 HE LTS ML TH5E
TBRIDIVY ay OFHAEMECHE ECOHE EHABRICEWTE, EHEIIX/ZE—NCEE I
BIEMNTED, LLUTWS, YATLADE M THREINTVD T RIF—DiRN(EEshE) 2K 3-21
{IRT

ART 4TI, LDV I7V VAV AT AIZR LT CO2 HEHEB LU I AMIEET-> TS, IR
NHEIZBWTIE 1) SPS aAM, 2) T EFRUHERMEEIAR, 3) #i kT AVNIAN4) %
DM GER AN, FFKIAN RRFE)D 4 DI/ TIAANER ET> TS, B 3-22 12 SPS A&
BOIANERAIANGOHRIVYavyaA NIRRT, /2K 3-23 12, 30 EfEARHELLLX
DFEEIAN(#SH:0.158 $ /kwh, 10 #H:0.143 $ /kwh) 2R,

RIS, RAZT 1 DFERE LT, BT, BB, 7075 ANZAIENSHREICHIE 5L
SBSP 135 AT B E DA REM 2D T AINF =) a—va v UTEETHLHL L, SH%IFX
SIRBMFERF L ERIH D5, L LTV,

§ Full Wing item Mass [tons

(North)

PVA 1870

Phased Array Antenna 250

Phased Array Antenna

Structure 3370
AOCS 100
2 FullWing
g ~(Goub) EPS 1018
Mechanisms 30
TOTAL 6640

3-19 Thales Alenia Space 571 DU T 7L VRV R T LA(FHER)

H7f) “Space-Based Solar Power Delivers solar energy from space to Earth”, Thales Alenia Space, Dec 13t™
2023

63



GPS FOOTPRINT

Frequency = 5.8 GHz
Latitude GPS = 40 deg
Area GPS = 34 km2

INCLINED MESH PANELS

SPS
direction X Rectenna panel
e = elevation \\\ Lvan \
! (30%) A |
i '\ \ i

Laoura = Lpan / sin(e)

3-20 Thales Alenia Space R9T 1 DI T 7L IRV AT LG EER)
HiAR) “Space-Based Solar Power Delivers solar energy from space to Earth”, Thales Alenia Space, Dec 13™

PV conversion losses 6535 MW (n = 24%
8503 MW (100%) Solar Power
Power on Grid 1007 MW (n = 11.7% lolal)
I DC ground power
RF power = AC conversion and distribution losses 64 MW in = 94%)
DC Power
IArmosphere. beam collection and RF-DC losses 537 MW (n = 66.6%
l DC-RF conversion losses 450 MW in = 78%)

3-21 Thales Alenia Space RFT A DU T 7L VAV AT LDIRILF—DHEN

Hi7R) “Space-Based Solar Power Delivers solar energy from space to Earth”, Thales Alenia Space, Dec 13™
2023
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Parameter Composition and valus

Truss module costs .01 B%

Roll-cul modules (with PYA) cosls 0,18 B

SPS costs Mode modules costs 0.002 8BS
WPT syatem costs .50 B%
ADCE cosls 143 B%
CAPEX Launch costs 3.31 B% 771 B5
Launch and in-oribil '
ransportationassembly oo FANSHOMALON oSt 166 69
cosls .
Robolic hardware cosls for as-
semoly 0,004 BE
Land ocsupation cosls 0.06 BS
3PS coata Rectenna mesh coats 0.17 B%
GPS power control cosls 0.36 B%
Insurance costs 1.7 8%
OFEX Ohd costs 1.6 8% 366 BS
ADGS thruslers refusling costs 0.36 B%
TOTAL SBSP 11.4 BS

MISSION COST

3-22 Thales Alenia Space 971 DT 7L VRV ATLHISHOIR NTERER

HiAR) “Space-Based Solar Power Delivers solar energy from space to Earth”, Thales Alenia Space, Dec 13™
2023

Parameter Value

Lifetime = 30 years
Expected energy generated over the system lifetime 1 %/year degradation rate 223.4 TWh
1 GW 24h 365 days BOL
LCOE 158 $/MWh ( = 15.8 C/kWh)

LCOE for the 10th of a kind SBSP system 143 $/MWh ( = 14.3 C/kWh)

3-23 Thales Alenia Space Y71 D' IT7L VAR T LADFEBEMETEFKR

HiAR) “Space-Based Solar Power Delivers solar energy from space to Earth”, Thales Alenia Space, Dec 13™
2023

(2) ESA® OSIP F¥v2NR—2

1) SOLARIS 07 SAICHEILDF v IR—D

2020 F£ 9 H~2021 #£ 1 HOM. ESA 4 Discovery and Preparation 90 OSIP(Open
Space Innovation Platform) #3@&U T. FF#H T SBSP 2E#H 4 5/-HDVY) a—a |l FEd 51
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JENTAT T DREEE T3, FRIZYZ->TUL BIATOAT IV H LW T 1T 7 & /i
95, ZEARINT,

<ESA @ SBSP EHD7=DDT7 AT 7 HEIE Y RINZERATIV—>

HiBk, B, KETOMEA%2EHEL U SBSP DFH UV ATFAIYET

SBSP DFEAliH - RRIFHIRE B M 2 KIEIC A LIRS H 2 FROY TV AT L0V
AT

SBSP & A7 =7y 7L, TXNF =TV RIIEETH7-0DH LN A%
FHEZROBREMNALZTHLT 77 (FHEERON A, BE -V X -EEE 4 - E2
EDFT LITHIFIDfRIHERE)

SATHIRFEHETLDODH LIV h

REY I R=UNIBWOT, KFE R0 Fv—, RERE, FHEEENS 85 DRENLIN, 55
16 AR E FHE S ., 740 —T Y T ATy AHEAR, 16 BONERIE, VAT LHE T 4. %)
HARAMTEASE 5 M, LEFFRIRE 4 THo T,

2022 LR, IFITRT 13 4(K 3-24 2R) HWESREONZEUTEITN, FELME
FIFAED SN TS, 72720, TDRDEHRIUIBE T SHIFRIZREMNARINTS,

<OSIP v R—VTEEIN-70Vc7b—8> () NIdEEmHHERE

.

SPS Station Keeping Using Solar Radiation Pressure for Propulsion
(Emerald Telecommunications)

The interaction of structural dynamics with the orbital mechanics of
Solar Power Satellites (Frazer Nash)

GEe Lunar Power Station (Astrostrom)
An End-of-Life Strategy for Solar Power Satellites (Frazer Nash)

Skybeam: Assembly of a Space Solar Power system with European
Technologies (Space Applications Services)

Receiv’Air — Bypassing of atmospheric attenuation for SPS with
airborne receiver (Thales Alenia Space)

Tiled Energy Focus with Solar Concentrators (Instituto de
Telecomunicacoes — University of Aveiro)

39 https://ideas.esa.int/servlet/hype/IMT?documentTableld=45087127246233263&userAction=Bro
wse&templateName=&documentld=514a8db636ea637f6e27069183966350 (20244 1 A 19 HEXKH

%)

40 https://www.esa.int/Enabling Support/Preparing for the Future/Discovery and Preparation/The Dis
covery Campaign on Solar Power from Space (202441 8 19 HEE)
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®. Development of Millimetre Waves Wireless Power Transfer (WPT)
System for Lunar Rover Explorations (Sirin Orbital Systems)

®. Disruptive PV power array technology to enable economic viability of
SPS (CSEM)

@. Photo-irradiation annealing of radiation-induced degradation of
multijunction solar cells for space-based power plants (Photonicity)

@. In-Space manufacturing of large structures by direct extrusion of UV-
curing polymer (Munich University of Applied Sciences)

@. CORES - COllaborative Recycling of End-of-life Sps (University of
Strathclyde)

@®. Solar Array to High Voltage Power Bus: Power Conversion Techniques
(University of Elche)

EEDO@IZEAL T, A1 AD Sirin Orbital Systems i REFAZAEFZ BT DOBEREEZ
LEGHEREEX HEEZEDTNDS, 2022 F 11 ABX0V 2023 £ 11 AlZld. RHIAREERE
BEATCB O THHEREE I L 5 “Japan-Switzerland SBSP/WPT Workshop” 2SBigE X T
5410

3-24 BEEREHENMRELEZ 13D TOI T ~(Credit:ESA)

HiFfr) https://parabolicarc.com/2022/01/10/esa-reignites-space-based-solar-power-research/ (20244 1 B
19 HE#4HIE)

41 https://swissnex.org/news/a-japanese %E2%80%92swiss-workshop-to-shape-the-future-of-
clean-energy-from-space (20234 12 B 17 HREKREE)
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2) TGreater Earth Lunar Power Station(GEe-LPS) 1##=5%s

2023 #£ 7 A.ESA I3 EIED OSIP v R—VTEEIN-7OV 7 bD—28 UTERIN
T3, A1 AD Astrostrom #i2& % Greater Earth Lunar Power Station(GEe-LPS) |
BEREEHIDWT, A OMFER 2 HR U,

AFFZEIR. EIZHOEEE AV TEES I, HiBke D525V BRI SSPS A8 AX
v hDYA UK EN E AEDZERIEKE L. FROBAEMEED AEEEIDO=— X625
LERELTWS,V FEOKE/ NIV —EBID T VT F 2iE2, MMPSHET 1km? M EIZhES
N)Y I AEECTRBAING, A CTEEINSGEBIL (M1 DBRK FEKRGEMTHERINDS
V==XV, ERET 23MW DT IVF—2 £ T 5,

DAV T NOEBRAREM E EMES L ORFE»SFAEU-FER. AE CORME. EiL, 8iE/E
EDFREMDIZFEALIE IR ETTTIZHEAINTOENHEFEFRTHY ., HifiD TV —27 Z2)—7n%
TH GEe-LPS 2FEHTX I Nbhno/z, TN6DH % A DRBIZHEICIETEY 2V
ANTREL, AECEBIRER DAY MRLTEETXL LTS, X612, ATHEEINS SSPS
&, HIBRCHRFEINSFED SSPS LVEZMTH DL EMFHERLLTHINT WS,

3-25 Astrostrom £t & B[ Greater Earth Lunar Power Station (GE®-LPS) |
HAF) https://nebula.esa.int/content/ge % E2% 8 A% 95-lunar-power-station (2023 % 9 A 25 HEKEE)

3) M6U4SBSP]

[16U4SBSPli, 16U Fa—74% v ML SBSP OERICKAT5/20DEEIvYayTHD,
RIyYaryavw 7Tl 16U Fa—T7Hy MERRITL, FHZEMT kW ROKBZ IV F—2 5
O, ThEHER EDIS1T V MOFEHZEBMOMODEEIZTA VYV ATEET D, ZHud, (GW D)
SBSP DEBRUZ M 7= HE AR BEAMEILDATY TL2o>TND,

AL 2023 EHID, Fa—TH Y MEZE > THREIZRZH LI Y Y ay AV S NOEHRILT
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4577 % OSIP ¥ v > ~—2"Innovative Mission Concepts Enabled by Swarms of
CubeSats "ICEVABLTWWEDT, 74 HDOREDFHMNSEIIN T HDIBLD 1 D THD, 7
T4 LERE XA AD Sirin Orbital Systems #£T, 2023 &£ 10 A»S 2024 &£ 4 BIZ ESA
N5 10 FA—RDEREZITTERIND ARFEIL, FftE Delft THIAZE Strathclyde K%
LDORFRET, Zirich KENSOEMZFERZIT TS,

Rt W

- 16U3SBSP -
Swarms of CubeSats for kW-scale
Space-Based Solar Power

3-26 [16U4SBSPIIWY3vDAA—Y

H A ) https://www.esa.int/ESA Multimedia/Images/2023/10/A_CubeSat swarm _beaming down_solar power
(2023 £ 10 A 20 HHRKEE)

4) SOLARIS Research Activities [CEATdFvINR—2

s> SOLARIS e ifF LT, B 3-13 1Z;r9 [Environmental & Socioeconomic
Activities ICBE 9 IAFEIEENCEE TS OSIP v R—2Y 2023 £ 9 A 25 HETEMBIN-,
SBSP OZ&MIZE§BMIEDWABEREITIL, VAT LBEA T Y a3 > OB 725 i S b B
THY, DL e BEY 2 B ERRINDBENTE, EMEL SO ARKBLOEEERICL S
&8 MOFHEEZZH LY TV —2a v EOBENTFE, YATLDVIV IV ATV AT, £517Y
A INBEFE T E2HENHLE LT, SBSP DEZEMEIZETLMEEE DI FEEM (Co-
Sponsored) FEIEENNDT AT 7 REEI N/,

BIE 12 OVATT7HZEINTHEFH THEH BEINZTAT 7IZEALTE 2024 FEDHDHH
SARLEB D FRIR I NDFHEE 2>T\ D,

758, ESA NORMINS RFAEMAREDDERIE, 70T/ MDIAAMERKR 50%% H/N—
U KT 9 BEELTER>TWVD,
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(3) BRMEFEHEERED 3> ESPI2040

2023 £ 9 A. B FEHBEEMZEAT (ESPL: European Space Policy Institute)id. 4%+
FEROMDEFRIZBITEHELY Y3 TESPI2040 : Space for Prosperity, Peace and
Future Generations|z /A U7-42,

ESPI2040 (&, BRMEHERNER L TOSRIFIDROFREICERVMHE 2012, FEMANED LS
IZFRRR R TELMIIOWVTEIB L TEY D 2040 FiZml 7= BEE FHMRFRMIC
HO TR INDEIFTHMED 25% &G D IIRREFNED M) R=2a (V75 BEE,
HESC FHEEE TS ILLTVD,

AEVaroHRT, ESPI A “ Green and Sustainable Societies” 7Yz X D—E& U TR
HITREED—D2LUT, NEEMNEHN AHEH Net Zero BAEDZER % NIE TX 5 & SRR ARk
B 750K I BIFONTEY ., TDHIL LT SBSP WRINTWS, ISITHRMER—Y
Beyond 2040 i, BEXH R LRIH /- BEE 2 E/-5FTENDEL LT SBSP BWENMIN TS,

BEYOND
G LR

Space will continue to bring new transformative
benefits to the wider economy and society.
Space-based solar power, one of such expected
innovations, could provide Earth with clean

and reliable energy, 24 hours a day.

Eapants s for P, s and i rstons ()

3-27 TESPI2040:Space for Prosperity, Peace and Future Generations | DEzf&R—

HFf) https://www.espi.or.at/wp-content/uploads/2023/09/ESP12040 FINAL-Copy.pdf (2023 £ 9 A 29 H&
HAHE)

(4) COP28 [CHIFTBINRIVT1R A3

2023 E 11 A~12 BIZhI T, 777 EREEF (UAE) D RN THfE I N2 28 [B][EESE
BEIRHASHIRIE 23 (COP28)I2B W T, UAE FHTIL"Space for Sustainability /3¢
)7 T”Space Solar Power: Lighting a Path to Net Zero”¢fE$3/\ VT4 AHyTay
BRMEL-, RNNIIT 4 ATwaiiBWWTid, ESA % Avance Labs, Space Solar 8L

42 https://www.espi.or.at/espi-2040/ (2023 4£ 9 B 29 HEKEE)
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OneWeb NEOM JV &+ EE L /-,

3.1.3 #E

EEIZHIFD SBSP iEENL, ESA IZLBBHEAIZHEA U TEFL XNV TOEREADEE > 72 H3,
ESA @ SOLARIS 7027’5 AMRENL TH 6L, SOLARIS ADSN1 % MifTF U THD DL ->TW
%, EEIZBIFS SBSP IHEENIX 3-28 DIAITRTIENTEX S, LT TIE, NS DEHRIADEK
IOV TRT,

SBSP Activities in the UK

ESA will explore the feasibility Technical feasibility, cost and
through SOLARIS programme Ersectgisseind economics (Frazer Nash, 2021)
& Not Zero
Independent
Study

e

UK a?r_\d Saudi Arabia have NEOM SBSP Activities
ambitious plans for = 2% UK SPACE _
collaboration and innovation 7\ AGENCY in the UK

=A UK SPACE
7%\ AGENCY

SBSP

Innovation '

3-28 HKEICHITS SBSP EFHDAER

HiFRr) “UKSA Introduction ”, C.Brown, UKSA, International (On-line) Conference on Energy from Space, Oct
2023

Investigate programme
enablers and accelerators

(1) BEIS O Space Based Solar Power Innovation 2’054

1) HERETOTSLOBE

EETIE ZZHET SBSP (BT HEMANKEER L, ZEEFHT (UKSA:UK Space
Agency) LUV R A TRIF —  EEEIRE (BEIS: Department for Business, Energy &
Industrial Strategy) 2020 £ 9 A»6 1 £ 27 1J T SBSP(Space-Based Solar Power)
DEBFREMEEFF EDFER 2 EEL /2, BEANLHEEARZLLUTIE 1) KE(SPS-ALPHA).
#[E (CASSIOPeiA), FHE(MR-SPS)D 3 DDAVt MNEE. 2) BRERFIZMEITIT SBSP D
ERLLRMRLDER M, 3) 2050 FETICEREL/N\—M—Li#IUT SBSP ER %G
BIDDTUI=FV T TIVDRE. 4) [HRDI) =V TRIVF—EMOMERDHT SBSP »°
B-3%E, FTHY, Frazer-Nash Consultancy #IZEFELCHAE LT/, AEEE T,
SBSP (FZEED 2050 FETOREMNR A AHEE Net Zero DBEIEERKEAIREIZT I L. FARIC
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L7 > TSP L EAMIFAF L EFE 0 7 5 L% EfL, EFRNZNN— N — R 2 ERD LM
BINEZL, F%RUKL, BEIS (3. AREZDOAAR%Z(I T, SBSP ICEE L HEABFE BHL T
% SBSP 1/ R—Yav-7urZ s (Space Based Solar Power Innovation Programme) %
AZ—RIETWVS,

48, EETIL International Electric Company (IECL)#:® Ian CashEAMEZEL TS
SBSP Y AT AL THBICASSIOPeIA| (K 3-29 SHR) WETARER IV TN L TROSNTE
), 2040 FEXTIERTREZR GW #kD SBSP 2&#% 3522 HIE Y. L LTW5, EEDFENTWH
% SBSP OFFEE =X 3-30 IIRT

X 3-29 EED SBSP X7 LZICASSIOPeiA ] (Credit:Space Energy Initiative)
HFT https://www.internationalelectric.com/ (20244 1 B 19 B &#&EE)

Costed Development Plan R

2022 - 26 5 years 5 years 4 years 4 years
PHASE |- TRLS -EEI £125M £530M £2,410M £7,925M
Sround based | p50 [EEREGY £575M £2 675M £9,965M
demanstrator [ poo PGV £620M £2930M  £12,610M
& balloon trials
m £120M £435M £1,740M £5,655M £7,530M
NPV (p50)
Including
optimism A £1,180M £3950M  £10,800M  £16,280M
Bias

2036 - 39
PHASE 4 - TRLS

2GW SPS

Production

pretotype in = 5P5 available for gr
operational orbit §f

3-30 EE SBSP FFETE (Credit:BEIS)
Hi7Rr) ”Space Based Solar Power(SBSP) Innovation Programme”, Stakeholder Engagement, BEIS (Mar 2022)
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2) Space Based Solar Power Innovation Competition

EFD SBSP A/ R—=yay - 7urs,n—&eUT, 2022 &£ 7 A, BEIS i, &Kk 600 HRY
R 9B 8 THM)MEYDEEKE&IY XFT1+¥a»ThdISpace Based Solar Power
Innovation Competition | DA XV AXEEFKR L= 2,

SBSPIZAERFAMT, THANVF—Y AT A, IvYary7—FTFIF v ERFE T OV I NIBIKE
(300 ARVR(# 4 B 9 FHM) ~I6IZEA 300 ARVYRET)E2RETILEVHIEDLL->TWH
%, 70V =7 NG s TR AEVE (TRL) LAV 1~6 OFEifiE B 540, 7OV 7 MIT
D4 DDREFIRITTEEINTNS,

74 YV AEHzi% (nominally £1.25m budget)

BENABHFE (nominally £1.25m budget)

SBSP TNV —Y AT ALY Y =7V (nominally £500k budget)

SBSP FHIvyar7—F7I7FyD71—IC VT4 AZT1(up to  £3m budget)

ARav 51 avd BEIS Net Zero Innovation Portfolio (NZIP)® Energy Research
& U Disruptive Technologies 7—~ L EEFHT (UKSA) DEFEEIZLVITHON TS, 2B
SEAAMIX 2022 F£ 9 H 27 HETTHY., D&, UTITIRY 8 2D/ Y=/ Mgt 430 IR
YR(7T12 90 HH. 1 RYF=163 HTHE)DEERE 22T, FEzED TS,

43 https://www.gov.uk/government/publications/space-based-solar-power-innovation-competition
(2024F 1 B 25 HRKHE)
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% 3-1 Space Based Solar Power Innovation Competition CEEIN TV OI T I~

e =EAV% oYt
Queen Mary | A high-efficient wireless power transmission | £960,607
University of London | system using vector phased array transmitter
and reflector array rectenna
University of Bristol | SCOPES: SCalable OPen Electromagnetics | £353,398
for Solar power
Satellite Applications | CASSIOPeiA Antenna with Steering Scaled | £999,513
Catapult Ltd Indoor Experiment (CASSIE)
University of | Concentrator solar cells to deliver space | £770,666
Cambridge based solar power
MicroLink Devices | Novel concentrator PV for SBSP £449,955
UK Ltd
Imperial College | Whole-Energy System Integration of Space- | £295,194
London Based Solar Power in the UK
EDF Energy R&D UK | Space Based Energy Application | £25,855
Centre Ltd Management (Space BEAM)
Satellite Applications | CASSIOPeiA Commercial and Concept Phase | £424,989
Catapult Ltd 0/A (C3P0O/A)

HFr) https://www.gov.uk/government/news/uk-shoots-for-the-stars-as-space-based-solar-power-
prepares-for-lift-off (2023 4 9 H27HRKHE)

(2) Space Energy Initiative(SEI)

_EZ2D Frazer-Nash Consultancy OfRET#ER %2215 T, 2021 £ 8 A, 2040 EFXTITERWT
BE7: SBSP VAT LADFF & XETHHW T, Space Energy Initiative (SED) ¥ ENBZEE D
PO, K2, I B IEANESEIERE I N2, SEI OBE LTI BLFIRTIEBE NS
IFontunsg,

SBSP FFED =D DEFRHZ/ N\ — b F—2y T DR

AT, MRERRY, BIERY, BORZREEL B E D= DERI LM ER R DL
e, RSB L OEE 7075 A RIS 5720 DE S DR

SBSP (29 & Eam_ L BB S BAFEDHEE

SBSP DEIRATREM L Y AT LARREHIBE T S SEDILR L AESLIEALAT 1)

2030 EETIATOEMD SBSP Y AT LADLE - FIF - EH
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SEIDAYNIZ 2022 F 9 AIRFE. 65 L EDOHEA I RA TS, Z<DDEFE /S EEHE(WG)
MRS N TEY ., EHIMICEEINE 2 RETELHI122-oTW 3,

@Eél—!l!}qcsl&',gwcz s p I s AETH#NGWEENNG g;)artmem for
CaGl ﬁeldﬁsher " gu;mﬁmegy

‘EC

Department for
k ' o Luml W CITY International Trade
CONSULTANCY
METASATU SURREY
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H7F)“ The Space Energy Initiative The UK approach to developing Space Based Solar Power”, David A.
Homfray, ISDC 2022
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HiFr)“ The UK Space Energy Initiative — Towards a Practical Space Based Power System for the Net Zero
Era”, Martin Soltaua et.al, IAC-22-C3.1.3, Sept. 2022
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(3) Catapult(SAC)ICK3 SBSP MERHFTOI T DR

2023 £ 1 A, HEM FA#E L 2—(SAC:Satellite Applications Catapult)id, EEFHT
(UKSA)DMOEEEEERL. KD SBSP VAT ADMERFE T O 2 7 N FtE Lz FR U2,
TaY 7 bDOKREEIL 62 RV RT, UKSA 60D 46 5 5000 RV RDBIE &L, SACD 15 F
5000 RYRDELIZLVERIND, K7 OV I M TlE, 2023 F 3 HETIZUTO 3 DDE%%
EHEUz,
o FHMNSDERENGEEZERBETCTEVAN —VarT5HEEFAEL, HEPHZEHIC
x4 % SBSP DENEENREYIaL—hM 5,

® #E L TCOYV—EARKHNICHELREERE AV A—T7 2 — A HFK 520, TV 2 —IiEE
DEFRN - —C A AL TIZBRELRY — VR RFZEL., BEEAIZ AN 2 7T MR A TR ARRL T
5,

o EHLRTINX—TUTILDDDEFELEAMFHE%RET U, SBSP BhEFE MDD
LEREERREL. BffiOMEIn— Ny TEERT 5,

76,2022 F 4 H, SAC »6DAE Y77 MM LT Space Solar #A%ERINT VS,

(4) Space Solar #t

2022 F£ 4 B, EZED SAC ML ALY TN ST Space Solar Ltd #:438% 32 X7z, SBSP
DODHEFETUITILEFHEBEL. RIETE2-ODDEEMBLVSME DI THY. Space Energy
Initiative DAV NNIZEVERIN TS,

EALIIIRTE A DEIRE N ETEDOTERE S D, 2029 FEFTIZFEH NS MW HEDEH %3%
BT DAMELEIFEREFE L TS, /-, 2023 4 10 AiZld Thales Alenia Space(TAS)
LD SBSP Y AT AU TH AT 23— M —Iy T E ks Uiz,

X512 2024 & 2 AlZi, Frazer-Nash Consultancy & D##IZEY, CASSIOPeiA av
YT ORI 2 HER T BT V=T ) VTR B L U R DSR2 FKR U -, ZOME
ICKVREE, BVEHE, B8 -HETIE. KEAFE. REOEBELRSFICEII 2 EREE DL IN,
MEECEEDBEMER I N, RO TORFBEDBESEINHE L, LLTWVEH,

(5) HOIPSETEEEDBHABEROBEREICET SR

2023 # 1 A, %EE®D Grant Shapps BHRELYVIVFHEBRRRIGERE - BHHREIMKE
Abdullah Al-Swaha K&K U, SBSP NOREFEHKREDAIREMZ EL ., FHICHITHEELYY
VYT DHABRIIOWTERET o724, YOIV IV T DR T — I MR F OFE T NEOM

44 https://sa.catapult.org.uk/news/uk-space-based-solar-power-project-secures-government-
funding/ (2024 % 1 A 23HRHKEIE)

45 https://www.spacesolar.co.uk/space-solar-takes-major-step-forward-with-its-cassiopeia-concept/
(2024 £ 2 B 9 HE#&HE)

4 EEYUITICTIX B RE. . Z2FRE, TAIVF—ICEIKEEOZEMBREBEL TS,
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(AR —=b VT A ) R=Vay, #HRLVXVOEHM, T—2A VTV IV AR AN-EH) L EEH
? Catapult WEAY V7 MUFRETH S Space Solar Ltd EDE#EIZLY, SEER., KE
INFEEHKGYEFHE (SBSP) DRRICLEDHRE L TOIENEAFINS, L LT\,

3.1.4 E

FEIL, 2045 FEFTIHROFHAREZY —N3HFHMEENITRY, 2049 FETICHFE2Y —
RIBZRELZRY, 2060 FETIIH—ARY=a— IVEERTIHLVIEIRE BIF TV 58, {LER
BIANDEKEFEEFS U, H—AR Y= a— IV EERL, FEERLEIC DA —Z2EEL 2L, M
ENOEEH 50, HFBFLEFEN IR VI ERORIAN - BN EE2 X 2572012, K
#72 SSPS 707 L& EFT LTS,

(1) CAST ArmrgHEFLLWO—RYYT

1) £2f0-r3v>

FE Tl FEHFEMFZER (CAST: Chinese Academy of Space Technology) 23 Huh& 7>
T SSPS M2 #EHTW5, 2000 ERIZZ2->T, CAST W EBFIZ "Necessity and
Feasibility Study Report of SPS”E LV AR—b&RH U, ZhE X DNHIFFE DS AERNIE
Fo-XN T3, CAST D Qian Xuesen Laboratory @ Xinbin HOU K& Ming Li KA
EIzH1F5 SSPS HifinY —&—L7Ze), SSPS i 70y /e FE LTSN, vILFu—4)—
Va4 SPS(MR-SPS)EDN IV 7 MDREEZEZIT-o TS, X612 2015 FiZIX 2050 £ETD
O—RIv7 &KL, 2050 FEIZRERYATLAOERZRKLET2EE2EBIF TV, ZDHED
2022 £ 6 BTl SPS DA T 2 R E MR E DM EE 2 YAIDFTE LY 2 FRiIFEILL,
2028 £ LEO TF\W (BE 400km O#E ET 10kW EOFEDEIE) . BiF4uE 2030 i
GEO T 100kW #EDEBREEIZLDEI2ITHLRR LY, TNODEERIL, 2050 FiZ GEO £
T 2GW DTN F—2 £ T IV AT LEEH T 520D RIAKLENYD fHAD—EBLALER TS
NTWB, 2035 FiZiE, v 7OBEET 7 F 24 100m IZHER L, I6I2 10MW OFREZITSF
ELE>TW5, (K 3-33~ 3-34 2iR)

728 CAST WMEIET 5 SSPS VAT AIFA— Ry FHIGRINS LHIZERDEEEY a1V e i
DYV=FVKGEMT VA &S HBIEH LN Fu—4) —F (MR-SPS) 72> T\ %, ZOAt, &k 9
LHZETRHEARFIE SSPS-OMEGA LIESY AT AERELTWS (K 3-35 2H),

ZOMDEIXLLUTIE, 2022 F 11 BIBEIW-FEFHERFEIIBWO T ZBREULZIENYDE
EFHAT—YarvaFALT SBSP IIAELEERMEZEARTEIFENDHIILNHERIN, XS
DAMEITTT TIZBEL TNETRY 87 —275% SBSP DEY 2—IVO#iiE ETOMII TTAMIERX

47 https://www.gov.uk/government/news/business-secretary-in-talks-with-saudi-arabia-to-advance-
commercial-collaboration-in-uk-space-based-solar (20244 1 B 20 H&XHE)

48 https://www.wri.org/news/statement-chinas-14th-five-year-plan-sets-foundation-climate-action-
important-details-are (20244 1 A 20 H&I&XREE)

49 "Retro-directive microwave power beam steering technology of space solar power station,” the
journal China Space Science and Technology (June 2. 2022)
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NBLBRSNTz, ZORERY AT AE, TOBRMIZUTHIE ET, REBEMT V0T DMDY AT A
RERL. BE, £ 2ERE DR R THEEE B> TV,

Space high voltage

transfer and wircless

power transmission
experiment

i
i

e |/4 of solar cell array

® Microwavc powcr
transmittng antenna

e Low power laser power
lransmission

e No assembly in space

* Power gencrated: 10 kW

e Voltage: 500 V

e Transmitting array size:
a few meters

e Power transmission
distacne: 400 km

-%

High power spacc-to-
Earth (GEO) wireless
power transmission

cxperniment

e 1/2 of solar ccll array

e Large microwave
powcer transmitiing
antenna

e Medium power laser
"U\\\!' transmission

e Assembly in space

e Power generated
100 KW-1 MW

¢ Voltage: | kV

e Transmitting array
size: tens of meters

¢ Power transmission
distacne; 36000 km

2035

MW-level space solar
power satellite

e Full scaled solar ccll array

* Microwave power
transmitlting antenna of
larger than 100 m

e High power laser power
transmission

* Complex assembly in space

e Power generated: 10 MW

* Voltage: 2-5 kV

e Transmitling array size
large than 100 meters

* Power transmission distacne
36000 km

3-33 CASTIC&L B SSPS O—Rvwv

Hi7R) “Retro-directive microwave power beam steering technology for space solar power station”, HOU Xinbin,
WANG Xi (CAST), Chinese Space Science and Technology, (Oct.25 2022 Vol.42 No.5 91-102)

GW-level space solar
power satellite

e Complerx solar cell array

* Microwave power
ransmitting antcnna ol
around 1 km

» High power laser power
transmission

e Extremely complex
assembly in space

e Power generated: 2 GW

» Voltage: 10-20 kV

o Transmitting array size
around 1 km

® Power transmission distacne:
36000 km

Ttem Phaszel Phaze? Phaze 3 Phazed
Transmirtting distance 400 km 36000 km 36000 km 36000 km
Operarting frequency 3. 8GH:z 5. BGHz 5. 8GH:z 5. 8GH:z
Transmitting array dimension Z2m¥2Zm 10m>30m Tl50m 1000 m
Structurzl module dimension 0.5m>0.5m SmXim SmX5m SmX5m

Transmitting array architecture 4x4 2X6 3030 200 30

Transmitted power 5kW 250 kW 14. 3 MW 1.6 GW

Beam steering accuracy Better than 0. 1° Better than 0. 03°  Better than 0.0036° Better than 0.00053°

Rectifving array dimension =10mX10m =10mX10m 4. 3kmX6. 3 km 4. 5km¥ 6. 5km

Power density at the center of

~—30 uW/m? —40 yW/m* ~70mW/m* ~— 230 W/m*

rectifying array

3-34 SSPSHFENDII—AZEDIVIIY

Hi7R) “Retro-directive microwave power beam steering technology for space solar power station”, HOU Xinbin,
WANG Xi (CAST), Chinese Space Science and Technology, (Oct.25 2022 Vol.42 No.5 91-102)

50 https://spacenews.com/china-to-use-space-station-to-test-space-based-solar-power/ (20234 12
A 20 HERKHE)
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MR-SPS, CAST, 2014

[ . N ) T Points of junction
Thir n \ P Q_) SSPS-OMEGA
reflecto ) I
odu \ \ — Loif Cables spncE
PV cell —-
mII > Module  Basic elements
b "R
ka3
PR ) EIH [T
Sliding s »_Sliding rail | / \ i W X HH l [N
/ S N\ TIT
e > 5 ;
- / - — econdary Full size
Puleys / Sub-array

SSPS- OMEGA delan University, 2014

3-35 FIENIRET S SSPS YRTFLAIVETH
HiAR) “Development Status of SPS in China”, Xinbin Hou (CAST), Space Solar Power Session , ISDC 2022

2) HAfRAIEER

a. LEO [CH 1T BEMMTREE

O—Ry T DE LR HEMIEIEIYY a2 UT, LEO 128115 2 #OFHEEL M EOZE
VAT LERWEEHEAFKE(I0KW )L WPT EMEFENREINTVS, BigHRT V¥ —
Fr—VEeRBEHBEY-AGIEEEL2MIETSZ L2 EEHMEL, 2 BOFHHEME (Primary
spacecraft/Receiving Spacecraft) CL—H#—D#EZEEIELITV. | BOFHEKL M FZE
Y A7 L (Primary spacecraft,/Receiver on ground) C¥(70ES I —F—DiEZE
EIFEATHRIEE B> TS, K 3-36 IZEIFHEDIA—IMEARRERT
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Thin Film Solar Array

Laser transmitter

OMEGA Solar Array

MW antenna

Primary spacecraft

= Mission specifications(draft)
1) Primary spacecraft

o MPT system
* Frequency: 5.8GHz
* RF Power: 4kW
+ Efficiency: 50%
+ Beam precision: 0.2°
o LPT system
+ Wavelength: 1064nm
*+ Laser Power: 1kW
* Efficiency : 35%
*+ Beam precision : Surad
o Thin film solar array
*  Qutput DC power: 10kW
*+ \Voltage: 500V
o Concentrator solar array
*  Qutput DC power: 10kW
*+ Concentration ratio: 4

Receiving spacecraft

2) Receiving spacecraft

o Laser receiving

Distance: 10km-50km
Laser density: 1-3 sunlight
Laser cell efficiency (high) : 35%

3) Receiver on ground

o MPT receiving

Distance : 400km
Microwave density : 30uW/m?2

o LPT receiving

Distance : 400km
Laser cell efficiency (low) : 20%

3-36 FIENRRT SIRITEIIRIESR
HiAR) “Status of the Activities in China and Several Considerations on SPS Development ”, Xinbin Hou, CAST,
International (On-line) Conference on Energy from Space, Oct 2023
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b. AE#FETD LPT =vo32

FEOEHFIVvYVarOMiz, BEBEHE ECL—Y—EBEENEE TSIV TIA— LB EBEH LA
FEE#EEZERL, BOBIRIIVWS AEREIERI Yy Y a vy AICIEERNICEN 2B T53Ivvavyid
EINTW3, X 3-36 ILEEDHFEEZRT,

» Specifications:

= Lunar Orbiter: m Lunar Surface Explorer:
Orbital Altitude : 500km; » Laser PV: InGaAs;
Output Power of Solar Array: 5kW + Laser-DC Efficiency : 38%;
Input Power of Laser: 12kW; - Diameter of receiver : 2.8m;
Laser Wavelength: 1064nm; » Output Power: 1.2kW;
DC-Laser Efficiency: 38%; - Average Power: 200W,

Laser Power: 4.4kW;
Diameter of Emitter: 0.5m,

3-37 FEMNMRRIDAEEELTD LPTIvI3Y

HiFR) “Status of the Activities in China and Several Considerations on SPS Development ”, Xinbin Hou, CAST,
International (On-line) Conference on Energy from Space, Oct 2023

(2) EBXFDOMRFIERDER

D CAST DAXREIXLLTIE, 2018 £ 12 ANST>TWBEE (B ILRXAER) TOSEH
NERTAIOVF —REM TR OEENBITOoNS EETEIIXARBF. EERFLIEFTE
FELTWBEDTHY, —BHIEZFMEDRITZEM-> 7228 BERZRICAIT TEBIED ST
W5, AV EBREZTVTNDHY, TOM, EERRIFRACIVEERT IV N7+ —L0ERINS, 37
FEERT)TZIZIZV T MATT AN A KIRKT TV RN T A— LT N\ T R—), ZOMDIEHRIEE NS,
EMEZERE LT 1ET (W 1500 RV OFEIRE I THN TS,

FERRRERIZ AR DCITELEL TOEIH, ISR ERBIROFRDOMETETHN TS,

HEBUFZ 2060 FETOA—AR Y =a— 2V EEZ BT THEY ARRIE T IV F NS0
BRNEREBONTVSLDILTHS,

(3) BAREBFRRAFD SBSP XK3FRER

ALZE TR KT (Xidian University) Tidk SSPS OMEGA (Orb-Shape Membrane
Energy Gathering Array) >t 7 hOMET 2175412, 2018 E£»6 SSPS(Space Solar
Power Station)TEVAR —Yal - EIFERY ATLDERIZEFL TS, REDFYVINANH
12, 75m DFRERIEZERE L, FEOFFRIZIE, # EMS 55mDE X, B 6.7m OEBRIRDE:EE
M 4 DERBEINTVD, RO RKNENCAKBG AL 258, —EDEALIBIPERL, KEGEMTERR
BREXELE RAORICEBRUCGEET VT IS EIEETEE VI VAT ATHS,

51 2023 & 10 Az X1 7- International (On-line) Conference on Energy from Space (28135 CAST ®
FEERTIL, 2023 FIZET FELEOTWVS,
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2022 & 6 AiZld, EiLd SBSP FEVAN —Yay - EIFEERER & TR X /252, Akt
R 75 full-link and full-system T#»HY, TOMEGA-SSPS #fi_EiRERIREE Y AT A L EIEE
NTW5, BTV AT AL 75m OBHBEETHY ., KETANF—2ED, BEREBERICEHTLLD
IZBETINT WD, RVAT AT, BHL Y ADHFMNGERFT VT L BB L KGEMTY VA DERE
INTHY, KBTANF—28ED, BRBEIUCER, X6 Z7ORICEBUZETY V75556 55m
BEN-IBANZEET S, (RF H/7:2kW, DC-DC mE%I= 1 15%) 8- HEEH, <1 7aAD
TANFE =B, <A 7O mE - I RE L, 1 70— AR HIE, < 70 2(E - R
REDEMINEIE TRV AT Lk 2>TW5 (K 3-38 B),

3-38 ALEBEFPHIAFDRARMIMEER

H Fir ) https://news.cgtn.com/news/2022-06-22/China-aims-to-construct-first-Space-Solar-Power-Station-
in-2028-1b49ktMx5W8/index.html (2023 #£ 10 B 11 HR&KHE)

52 https://spacenews.com/chinese-university-completes-space-based-solar-power-ground-test-
facility/ (20235 10 B 7 HERKHE)
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(4) PEFEMITFZIDSSP ZEZNERIL

2020 £ 9 A, HEFHEMIT¥2 (Chinese Society of Astronautics)?’ SSP ZE&D&KL%
ARUZE2FRERL, 2021 F 3 AIZ SSP ZB&# A (CSSP-CSA:Committee of Space
Solar Power, Chinese Society of Astronautics )»tRIZTHIfEX Nz, SSPS D EFIC
BB EMRTMEEM B 28U, ZMRT AT 7 DFE. SSPS D/2ODEELRAM B K.
SSPS DA EHIHIT2FEMM. 7477 RO, SSPS F—727./0v—0D/%. ¥—< 77
RTFNAADT L —7 Z)—, EELRIZHEREDMEDREE BHE LTS, 7 ZDFEHRERE %
B U THREEL, 68 HOEEZEHL TS,

2022 & 8 BILHEEICTCZER (FEMABERFHEAGREMEMZERIFMIMR. 5 4
E2EFHAGRENEMBEFAELIF— F 3 AFEFHEABGHRERHEZERRE) 2MELT
W5, BEFEBRDAVN 20 #4. 30 RYDKZE, HFEHEE. £FENS 160 RYDEMARMPEEL
TR TH 5,

X512 2023 FIZEA VTV AFIBELFEE LY (SI0151% 15,000 LA L), E SSP H4AFE
AREERMELZY (40 F—LLENSIN) FEDTEEIET> TS,

3.1.5 Znfth

EIETHEY EIFZELSTE, BH T SSPS OMFERFICIVMATHSELLTIEY T, AR,
FEE, A — ANV TENBEITONS, ZIHEDHXIZEATHHBERNLVEEH DM, LLTIZZhED
E DEGHA R EERIZEIE 5, X512, ERNRZ IV —TL LT 2021~2022 FIZLH EA 572 IAA
(International Academy of Astronautics)® Permanent Committee on SSP {ZDW\WT¥%
NI

(1) Ov7

2022 F 1 A, 0¥ 7FHT (Roscosmos) &, ERD T FINF —IFEADIKFZHS T BT, FH
ZERZERIE TS SSPS D7V AT 7 #IRE L/, TDERIZ, Roscosmos D—EBTdH 5 Russian Space
Systems Holding (RKS) #, Bk ZEMTEH DBIEEMRIR LTI 2ODKGFEHIKEERM
(SKES) 70y =/ NIBA T AEHE T T LIz L &l 7%,

RKS &, solar space power plant (SCES)DF% 2012 F£LVITo T\ %, BIEEE, (L&FEB,
AL N> 7 BEREELHIEA DB SO, FEMOER - BEAREDZDIIFRETINTVDEE
DTH5,SCES & 2 DDOETAVINOEHINT VS, 1 DHDEFEY 2—)UL, EHE 70m2 D
BAFHYATLAT, KBTI X— 2B UM EIDE(ETS, 2 DHOZEEY 2 —IUE Ny TVU—
Rl EDL T F BERT VT F)VATLAT, FEYVATLANSDKGZ IV —% L —H—
TRHU, BHIEBUTHEE IR T2, BETY 2 WIHE EREAT—a e UTEKEE

53 http://www.csa.spacechina.com/n2489262/n2489292/¢3593576/content.html (202441 8 20 H
)

5 https://www.republicworld.com/science/space/roscosmos-pitches-solar-space-power-plant-idea-
for-electricity-supply-to-earth-articleshow.html (20244 1 B 23 H&&KHE)
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L. BN AN — 288 LOBEIVEELTRERZTHIZEMNTEXS, WD IV MNIL-
TUW\555,

FHYATAIMERA 82°, 90°, 98’ D AGREIHI#E TER XN D, Hi_ EDBEINL 75 HIZE
FEIZ L THIZE, B2V 7 NI 2 7 DR ETH S,

SCES 13K FEf. KAOFKERT. BRFIEEBRE O RERDTAINF—ERFiEEHEETEHZ
LIZREETHEZEIN, MNRBELRY AT A TEMMICE) FHEMCRE 2 T>CERINL LNV
EIXINTVB(600MW DFREIZ]1 HEEETS),

(2) 1K

AR Tl @2 Abdul Kalam 7T AKESE(E 11 £, F#1 2002 F£~2007 F)H SSPS #iff3E
IZEULTHY, KEFEEHS NSS(National Space Society) & DEfRZEILL, 2010 FiZiZ
Kalam-NSS Energy Initiative #F& 3208 DIEEI 2T T\ 2, 2015 FIZHEEL, TDHE
DAV RDEIXIZOWTDIFRIZ Do 72, TDH 2018 FELEMNS ISRO(Indian Space Research
Organisation)® Chariman @ Sivan KA% EDOTANF —ERO BB I T S720HIC
SSPS DIBEDMNEMEHIIAD TS, TDHNEZITT, 2021 £ 11 BiZl#EIN~= ISRO
DTDI(Directorate of Technology Development and Innovation)#8FDFEH 2 EFDIELE
W7l & BT B BB 2 sk 4ff (Disruptive Future Tech)# 3v M DTDI-Technology-
Conclave-2021 ] Tld, XREEMBEAFZR IOV 7 MDEEIZEFL TR IENERIN, TOH
RSk Ei i D—D> & LT Space-Based-Solar-Power MW&ENTHY, 5D EERMTHHH
DIRENARFIND L IAL > TV B,

(3) EH

BEY 2050 EXTOEREMNEN AHEHE Net Zero 2EFEYav e UTEBIF, £7VFVAEHE
FL TS, B ELE IR BETRETINF —COXKBIZIIFAZRETH S/, SBSP 12X
BEAETINE—DHENEELERTEEDDTV—r 20—V 1E5, £ LT SBSP BFIzm@ly
TEIXHROTVS,

#2ETld. KARI(Korea Aerospace Research Institute)?¥ 2017 & 11 BB X0 2019 &£
2 Ao 2 [, BEHNERFAN CESEE #BXV—2-Yay 7 (International Workshop for Space
Based Solar Power) ZffgL T\ %, SSPS #&fD7/-HIZ KARI 2 Hu0& UT 7 #H## 20 HEE
DREEMIL D LN DI|E DRI Nz, ZDk, K-SSPS FD AV 7 MEENERINTEY,
[IAC2019 THEE SBSP DO#E&EFTEFHER L. TORITMGEIIZISSPS DEEE AL EEF D
SSPS N1y bV A7 A LEQO FHABHREY AT LIEDHEKREIToTND,

2021 FEH SIZ. FPELEHNDOEMW L E RN ZEE L. KARI & KERI (Korea
Electrotechnology Research Institute) D 2 BN E T, FEHETODEN XL EIET /20
DEHEBRT IV T+ —LEUT 2 BO/NEEE (BEH 120kg) VAT LAZREL TV, 1 #ildix

55 http://www.parabolicarc.com/2022/02/02/russian-space-systems-developing-space-based-solar-
power-satellite/ (20244 1 B 23 HEKEE)
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BHEE. OO | BIIZEFHETHEM, i EWPT BV a—VOFEEHREY2—-IUITY T I —RT5
7-OIZ, BERET BB Y YT &EH MM EFEOEEF LT oD%, 22 UKBEM/ S A
NVDOREIXIZIIRANDHS720D, KBTIV F— e XEHEOEMICEB L. TEHEITEE
BENVIV AT AITIZH> TS, RV AT LADMRETRERIE RN 2020 ERIINNAMAY MY AT LD
FEHRTHI, FHEPEADH ARV UTERAINS ZEBHI/FIN T3,

728, KERI 12k % WPT OBHLIZOWTIES. 2EHTERL TV,

(4) #—=RF3U7

2021 F 12 BIZRRINA—AIN VT TREE (/) RX—Yay B2 -BREEEZERDFH
EEHEZEIThe now frontier: developing Australia’s space industry | Tl, SSPS £
DI LEFLFHRICEATIREL/EL, FRAN=XLERETTH LR E U

F7-. BETIXEZ M) 7z Space Solar Technologies & WO RV Fr—EMNERITINT
W557, SSPS %% - EBRL. REIIIIA—ANVT7DEATGEE LA — AR U 7 NOAMEAN
DIFINF—EHD=DIZ, DL EEET 18GW DEEBEBEDVATLAEHETIEHETHD, K
El D John C. Mankins k& & ABEREENTWS,

=k

(5) IAA Permanent Committee on SSP

2021 £ 12 A, IAA(International Academy of Astronautics)i. £iZ SSP (Space Solar
Power)IZEUHE E BRI 2TEEIOPHE A B L ., AR T2 BHIE LT, %ﬁf:@’%”fiéé/—\éé’“
BYHILERE UL, 8 (EE Mankins K. BIFE HFEHHEZIR) D) [AA RBICERRE
RBHET3.2) ZOT7—~ICBETIERNRY— Y ay T2 L5, 3) SSP OS8R iéﬁiﬂﬁﬂ’ﬂ
% (‘cosmic study’ Z&EL)ISHILGEYIZIGEICIR) EEE21T5.4) EE. ZERDTEE %X
T8 DDNEERX BT S, FEEHDOEZELLTHBIFTWS, BE LTONEERDFE
PHREFINT VD,

<SSP Permanent Committee FIZF&EINS Sub-Committee>

® Sub-Committee 1: Oversight and Integration
Sub-Committee 2: Implementation Coordination & Cooperation
Sub-Committee 3: Legal & Regulatory Considerations

Sub-Committee 4: Wireless Power Transmission

Sub-Committee 5: SPS Systems & Technologies (Identification and
Assessment)

56 https://iafastro.directory/iac/paper/id/69960/abstract-pdf/IAC-22,C3,1,5,x69960.brief.pdf (202
3FE 11 A 17 BEiKRHE)

57 https://www.solarspacetechnologies.com.au/ (2024 £ 2 A 9 HRKEE)

58 https://iaaspace.org/about/permanent-committees/#1658152483135-da4f166b-7716 (20234 12
A 14 BEE)
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® Sub-Committee 6: Concept of Operations (CONOPS) for SSP
® Sub-Committee 7: Markets and Financials

® Sub-Committee 8: Education and Outreach for SSP

3.1.6 F¥&&

A, CKEL BN, FEFEZ 0L LT, EROEEIZEITS SSPS ERAMITRETCHRAEAND
B ADEBHINI AT O TS, ERERL LTI O#E _EAD#ENEI A NS KIBITER L2 L,
QBEEHEL UTEBIF 2R ESET A Net Zero (2T, RN DE - Mtk ASFEMG A2 EY
HAZBROTVEZL, @AEPFEHEMADI T — AL EEMORERRE (AL VA7)
Z—AMNPEEELTE TR, ENBIToNS,

KETIL HED SSPS WZEFFD EFRISKEEMITFT (AFRL) & K EEMFFEFT (NRL) THY.,
ZFNTFNEREMOHE EEH2ED TS, NRL 1% 2019~2020 FEZhFTHIE, ISS A, X-
37BIZ& B8E ECRESEREITH>TWA(X-37B 11X 2022 F£ 11 BIZEE)., £/~ AFRLIZ 2025
FIZlArachne [ FEIEN D818 EEFERZFELTEY. | BRIV LOFREERUBEREEZED
TS, BERENZINEIZBNZAY 740 =7 TERIAZF (Caltech)» 1 BRIV EDFMEF/T
Space Solar Power Initiative (SSPI) L IHENZ 7OV =7 b A BB LTE Y, B8 L EFE %
SSPD(Space-based Solar Power Demonstrator) % 2023 & 1 BIZiT LI, FELEEER
FEitto#E LRI TS, AFRL XU Caltech &2 Northrop Grumman #t:A3£[H
TRHFEEIT>TNS, I6IZ, 2022 ED6id NASA OF - BUR - BiE= (OTPS)iZ& % SSPS I
B2 EIHENER I, 2024 £ 1 BIZSRESNAFIN-,

BTl ESA MR DIRZERNE A ABEH Net Zero L TRV F—BEREZERTIHI L% HINIZ,
2022 4 12 B, SOLARIS LN 2 HUN I SBSP #5710 2'5 A% ERICEIA L, SOLARIS
I3 SBSP (ZEIE R RRIE R R T 5200 3 ERDIFETHY, BINEZEROB DT,
B4, AV v, BAA TV ay, BRI RO RN, FrEfiie L TOV AZFiiZ24T5& LT
WB, FAZT A KERIZ 2025 EDRDOBBEFHIZE W TAKENL SBSP BIFOHEE R RET S 7-
DODREIM I INDFELLRH>T WD, FUiIZE TS SBSP EADFAKNZBIEIL, BRNAY 2050
FEFTIUREMNRAAHEE Net Zero DEEZZERTEIILDXETHDHL L, 2040 FITFEHAT—
WVDERTSVINEERTLILE BREIZO—RYYy TR O TOS, i T 31)VF —iRE DRIRIZ DWW
Tlk, SBSP IZBERBETANF —THVRNONR—AO—REH LRV EF LTS/,
B RGOS 72 L DWr R HERE RS T2 D TIXR\W e U, SBSP 135 B EHFEDRIZER
MDZINF—EBFADRR BILICKESEIRTIIENTEDREDTHBILERLTWD, £/, TD
FOTOTS LDBEITIZE > Tld, ESA 3T NF—DBFDXERAT— 7RIV A — L B2
HBILeEHRL TS, ESA Tld&/z, SBSP HRIZEWTERING T L —7 2V —HEifiDEHI
FEREICEETHY ., DL OFEHFFEOBIMAATHEATISILEFRLTNS,

EETIL, 2050 EFTIZIRENE N AHEH Net Zero R4 2BIEELTEY, ZV—V
T, ZE TEEEDE DT AINF—ELLTO SBSP DRREMIZDOWTIER 21585, 2020 £X
DUKSAB LU BEIS IZ& AR ERATEEMEICDOWTD AR T 1 2 BIA Lz, AXT 1 DAER,
SBSP 3HE AN EIR T RETH VIRESNFEA A Net Zero 2EH T EH U OEIRFED—D L7
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NBBZLNDN) | EEBIFOBERIBAIIA /AR TH DL, SRRV NTIXI A NI
EFF MDY, BENLHLRFENR R 2 EZ0TEDTHEILIIRINT WS, £/2, TNH5DK
SR %I T, BEIS 1£ 2020 4 7 BIZI&EmAK 600 ARV NEY DB K&V X743 Thd
[Space Based Solar Power Innovation Competition |& AZ—hXE T3, F£/- 2023 F 1
BB ER FA#EE L 42— (SAC:Satellite Applications Catapult)®, UKSA No&EL %M
8L, {3k SBSP Y AT ADMERK T OV 7 N FRL TS, XSICHEEIL SBSP ADHFE#E
BOHREME2ED, FHICBIPZEEL Y T7IET DG BRI OV THEE RO TS, EET
1% 2040 FEETITERTTRE GW #kD SBSP 2883294282 HIE T, LLTW\5, HTEIZ. ESA D
SOLARIS 7075 AN %W 1TFUTHEDLHNS, SBSP DFAFEADERLAEITHF LT
%,

FREIZEITS SSPS #ZEld 2010 X VRTINS CAST Z2HMNIFTHNTIEI TN DY, 2018 FELE
MOEETE X OHLE FRHE RIS B R R TR DEENHTETE
DIEFRIEL TS, 2022 F 6 AlIZid. BLEFRIERZOF v /N AADIOMEGA-SSPS #f 3
BRIREES AT L ) L IEIEN S 3 EEBRERE MR L TS, AfERIE AL 5 full-link and
full-system TdY, 75m DOEHKEBEDKHE LML L B> TS, FEIZEITS SSPS ADEUH
ATEENIZ, 2020 £ 9 AlZid. FEBUEA 2060 EXTOH—Ry=a— IVERDBIZE% BT/
ZEEBWEE L), EERLEEHDOT 7))V a— A THEIL SSPS DR — X —I25
ZEEEXUT, ERAFEIEXE TS, 2028 FEIZLEO T 10kW #EDFEDEIE 21T\, FEiT
HUX 2030 FiZ GEO TEBEEICLDIEIL2THLNIO—RIYTEARLTEY, TNSDEFE
EERIX, 2050 FEIZ GEO £ T 2GW #DZIINF—2EKT IV AT LAEERT5/-0DEHINZ
EEAD—E MBS TS, 28, FED SSPS BRI T 2 EIRIAEBIIZ AR
NTW=DIE 1 FIFERTETT, 2023 FELUEDOEHRIUIH EDASNIZINTUVR,

£ 3-2ICHAZEUREDO—RIv DK ERT,

% 3-2 ZED SSPS [CAAT20O0—RY Y TDEER

Mo FEREE | #E EERE s s R

~100kWik |[~1MW#k | 100MWHR | GWHE
XE Active Active 2025 - - -
FR - - - 2030 2035 2040
EE ~2026 2027~31 2027~31 2027~31 | 2032~35 |2036~39
== JES | Active - (*1) 2028 2030 2035 2050

GEO

=P Active - (*%2) FY2025 2030s 2030s 2040s

L REFERT—YavrafRALEEIES Y

*2HTV-X1S5H#&(C & 5 EEFETEH Y

Hi7F)“ Space Policy Review The Promise of Space-Based Solar Power” , American Foreign Policy Council

(Sept 2022) FENEEER = HI/EHK
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3.2

3.2.

IEFDFEDEFGERM(WPT)ICEEYT SHE

KE. BRM, FE TOMTOTEENZHIRE LT, CIBERICERIN TV S ZE MR R R ERK
(Flzx17m) AR WPT LUV —Y—AR WPT OERE BIEU/AERARAEEIIERIZH
D7-EE BT oEE T o

1 INT—E—X27 WPT ORFEEM

AIETILEE (2020 FEDRE) TN EIZ5RE R G+ m BEL L) DIEXREE% 5
L35\ ——327 WPT (Wireless Power Transfer) DEiFEha %R,

(1) BEARXWPTIND—E—-I27)DEHFESAE

1) KE

a. KBEFAFA(NRL)D SCOPE-M ZOJ 1ok

SCOPE-M(Safe and COntinuous Power bEaming — Microwave) 70aY 2 M 1IkW D
BEN%E Ikm EETHIIIOEEEMZE O Y NTHY | ERFFRERIEEME Y REE (Office
of the Under Secretary of Defense for Research and Engineering) D& T )L¥—M
gem &% (OECIF:Operational Energy Capability Improvement Fund) "6 & &2t %
52¥. NRL ® Christopher Rodenbeck #+DEED T THED SN TS, SSPSHFZEDNF—/N—
V> Tdhs NRL D Paul Jaffe REBEL TS,

2022 FIIRX) =TV M7 TOv Y ARA V MOXREREEMFHERICH VT, BE 5.4m D X NV
EEHMNS 1046m DAZYRATEEEET 1.6kW DEHEMBTEITEV AN —Yav 2 EfELL
(K 3-39 28R), 7=, Y Fa—LYYINITZ AT+ —RD MIT N AZv I KX EIZHS HUSIR
(Haystack Ultrawideband Satellite Imaging Radar) & i\ C, 70vH ARA NTDL 5
+% HUSIR FIZERETZAE LT, HUSIR EEHEMNS 1141m DFEEEL 725 70.6m DOEIDFAFIZL
I5F % ZTOTEINILED TAAT VA %EZREL, T2 1.2KW DEHEFEEL. LED 1 b e ST
B72(K 3-40 28R), 70y ¥ LRA VI TIXBEED 60%% ERIS%IREZERK L, MIT TIZRILEY—
INT—E7 VY LARA VRN INI S 72EDD, FEIENT =L NXUDEL SV EDZRINF =0
eI/,

10GHz O X # &R UAEHE UTIZMTHRALLEMTHE I L, RNFIZLLBEHBEN
5% KM THDIENBITSNT WS, Paul Jaffe KIZ[SEIDEFEEERICEY, # E, FH, ZLUTF
HNOHIRNDEHNERITE VT, EREE(CERNED - Z 2R EENDOENEELERTLE
MR LIBNRNT NS,

SCOPE-M 7uvz/  DEFHIi#HTHS Brian Tierney ELickdl. KEFREIL, K2
2 ZITXRGTVIRRRIZZR S FREMEN D B ERF DIARMEIE NDIKF L RIR T I X D105 720, FHM
SOEMRE I — AEREDEBRMICELEZFETHDHEND,
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3-39 JOVHARA N CEESN YA IVOREEERDES 7 7 H(EL) ELITHELEET)
(Credit : NRL)

HAr) https://www.nrl.navy.mil/Media/News/Article/3004608/nrl-conducts-successful-terrestrial-
microwave-power-beaming-demonstration/. (20234 12 B 26 HEKEHE)

3-40 MIT @ HUSIR EE#E R\ TERINLVAIOKREEICL S LED S4TEE(Credit : NRL)

HFr) https://dsiac.org/articles/nrl-conducts-successful-terrestrial-microwave-power-beaming-
demonstration-2/, (20234 12 B 26 HRKEE)

2 L
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b. REFEFMRETER(DARPA)D POWER 0735 A

KERGEEMEEE R (DARPA:Defense Advanced Research Projects Agency) D
firEeffi/B (TTO  Tactical Technology Office)ik 2022 £ 10 ALY POWER (Persistent
Optical Wireless Energy Relay) 70254 %& £ LT\, POWER 7075 AL, [ERES
E‘—A’E‘Zﬁ%b’C B CEIGEDH D HEDIART A —EEREETHILIZLY | EFHNRT

TR—=2 - ZINVK—RBRT IV M7 A—L e THILEBNELTWS, THIFLADY I =Ty —
T#5 Paul Calhoun XEIZE 2L, BEIE, FHICEZIRT OVF—MEICERmLTEY . ThNZn
TR DRE L8> TN D,

POWER 71275 ATIE, EISEZINF—)L—HIROREFEZTV, ZHTORZINF—) L —
VAT LEEE AL, L LDV — Y-t EEE REREERM GO EBIEL TV, K
TRV F—BEELULEDNS, BFOERI VI TE—LAFEEHEAEL, REIISUTT R F—% %
RIIZINETERRARNT -V L —2BFKTIIENEEL RS, 2023 £ 9 A, DARPA &
POWER 707 S ADE—T7 2 — A &R THIE 2BHONILTWED, RFFEDARIZOWTIH(2)
HITRT,

SAZOEEEIZELUTIE, 2022 &£ 12 B, POWER 7102 A0—&¢ LT, DARPA TTO I3/)
BURAMZERES AT AIZEITS RF EAE—LALY L —DEEZMET 9 572D RFI(Request For
Information) & #17U7=%0, B D‘REBEL VTV ATIL RF £ jjl: MINEHE—LDEEF
FVERELH R 2R, iR RF EHEEDOERICLY, /N AMZERED 274 (SUAS:!
small unmanned aerial systems)li?’-\%ﬁ?élir\}lx«*\*—‘ﬁrﬁ SEDEEZREOSL, R1O—FD
BENEEzED, fifciEE, e ERZIEARL ERIIREDEAV AT LA BELL TV EH%
RETEXLZLDITRS, ZLERLUTWS, X612 SUAS IZ RF BHDV L—#EE2 /-, 2y b
T—J&HEADL Y, FNAA, EEIZTAINF -2 AT N T REL D, L LTV,

Z07= DARPA 1%, BB OBEM £ —RMNSER Im FTORO%FEOEEHD SUAS ~D
F EHC—A%RTEEICT 2 EMOREICELERE > TS A, LV/NDRER CIRIERZE
1 AT 27200 1 DOFBREL LT, SO — LV MNEEEOMRET 2 A TS, 1 BF /2 :,t%&w)
RATRIIN 53— LV P — A RDEE LR ERKM CTHOEET /N —F v ZET/N—F v D
ML E & BRI BT 2 EMTEBIR L, X512 RF 28ALREKSTANF—IIE T 285Mi0m Ly
Bi8d . ISOIZNERNTERNL RF EH) L —%2 3 R— M EMOBERICE RS, R RFI X
ZDF=DIZER 100m »5 1km DFEEET RF B % BH T 22D DFMPEFHI/ ) a—a
VTR EREKDDIZEDTHY ., TDDITIE, ENANDE T N—F¥IZLdae—L >V E—A4
74—3IVJ RF EAVL— EZEHEOHRAVER, BERYY—2L3Ivva/EH RF NoEXR
TANX O EZOREMMEENS, LLTWD,

59 Ex3“by leveraging wireless power beaming to create a dynamic, adaptive, speed of light wireless
energy web.”

60 Tactical Wireless Power Beaming Technologies for Energy Web Dominance Request for
Information (Notice ID:DARPA-SN-23-22)
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3-41 POWER 7073 LDFFENZA (Credit : DARPA)
HAT https://www.darpa.mil/news-events/2022-10-05b(2024 % 1 B 16 HEKEIE)

C. RY—R7YVTDENH

7) Virtus Solis #t

Virtus Solis Technologies #tid. 2018 FIZHKEDIVH VM N AR I INZAX—RNTY S
1 THY, SSPS & WPT IZBEET A EMiDBEF LT T\ 5,

F#tid, NASA OFEHEAMI Iy a2 /F(STMD) B E@T 2 H & F %325 A M Centennial
Challenges® |0—>T#»5[Watts on the Moon Challenge®2 ) IZ&hNUEEFEEFD05, A
VFANEZODT == AMOHERIN, SLE T~ RBEAN A ENS, KV EBIRT 2 — 2T
HY. 3 BEOS— N B FEEORREIETHI L 8>T VS, 2022 4 8 BIZAMIZE=
Tx—ADLAV 1 OB 7 BEED | BEELLUT 20 FRVEEELTOS, BEAF LU II,
HENEE,SBEAEIYEL, AEBETT 3km 1h> T IE— 2 A T5I v 7 M e iR
HEHEWNSEDTH>7,

F/- 2023 F 3 BII AV TATFNTZ AR T4 —=IVRD IV RIN=7IZT HERCBEFRED
AT WPT eI SV AT AL 21T o7, VTR F 6,400 ANSREEET V7T &Y
7T FHET 1,944 JAn5724 1.32mX1.62m ORETV VT FH (L ITF) 2 AWT, EEROMZ %
BELT, BEDX—TYMITAYV A NNT—- L =L AT 7V T %7, 100m OEEEEIZE->T

61 NASA @ STMD HADF¥L > -TFarShD—2THY, FHIERIISHTE 2EEE, ISHARE, HMHERECS
13210 ) R=a U ARHEDDFEINDEESMAZX VT AN, RESENBIFESITES T EMFEREHEEL., FRINZE
EDAEENREINSD, 2005 ENGRIE,

62 NASA DOFiF vy FIIEL, FHARITONROBE COERIZAIT TISIEHTINEDH LT INF—DE - &
- BFEROEDDVY a—YavERDBIVTANTCH S, 2020 &£ 9 AMSHKBIN, NASA O Glenn Research
Center & Marshall Space Flight Center (244 Centennial Challenges OD—BIZ&VEEINT WS, KIVT A
NCRRIN-EFHLV) a—Yavid, BRFEHEOBEIIE MR E/-5T /21 TRL, #Ik ETOFHUWEN B FER 2R
FTEDIRIDHEEEN DD, LU TWE, FE— 72— ABIOE Tz —XIVERINEH, 2021 F£ 5 ANSDE—~Tx—
A TIIHREE 500 HRIVDESZREL TS,

63 https://www.nasa.gov/centers-and-facilities/glenn/seven-teams-advance-in-nasas-5m-watts-on-
the-moon-challenge/ (2023 £ 10 A 4 BEH4BE)
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68W DEHDEFE2ITo/(K 3-42 ZR),

F7- 2023 £ 6 HiZlk, Orbital Composites & EAD R LS MW D SBSP %
BET 52001 E MOU kL T\15%4, X512 2024 £ 2 BIZ, Mittid SBSP DEIFER%
2027 FIATHTLEFHR U5, dhuE (MEO)IZEWT, KB/ SV & FHZER THALTT,
1KW A EDHIBRADEE R E DEIEFITHEEL 2> TS, FtHEARI VY a V% MW D AR
AR KRG AAEREE FHIRETD/-ODEEKIT | LABE DT TS,

758, FttD SBSP d 7 NIBN=THEMHBEICIV AT —Yay 2 BITHLWSEDT, 2
BEOBETVAAVATL—yaiid), HEMET I0%DEH 2R TIHILNTE, 3 2hhuk
100%DEHEZTEMIMARTIZENTEZLLTWVS, 16 EOBET LA MSRZAVATL—Va
VINHIUR, HiZk DX ZTE 24 K] 365 HOBEH 2L TXS, HE 7L 1X 100MW
N5 20GW ETHIRTEETH Y, 7=—ARTLAT VT F 2EH T2 I8 T, EHOH B ERIC
BHEZIIWMBIENTED, BEIEUTAVATL—ya il LA &8I, Y AT AR B & ERY
AV NEACHRRTX 2, BET L 2EK T2 XL 1.65m OXNAF T, FEISKGE, K
DPEET VT LB TOBAEIED RN —REIBIE L B> T\ 5, EAAFDOEEIZIE, D&~
Ve D E#f % FIREIC S DHEREN D 5 (X 3-43 2H).

3-42 WPT ERICHWONIZXET7 70O A T
H At ) https://virtussolis.space/blog/virtus-solis-space-based-solar-and-power-beaming-white-paper-2023
(2023 £ 10 A 5 HERIKHEE)

64 https://virtussolis.space/blog/virtus-solis-enters-into-manufacturing-agreement-with-orbital-
composites (2023 10 B 5 HEKEE)

65 https://spacenews.com/orbital-composites-and-virtus-solis-announce-space-based-solar-power-

demonstration/ (20244 2 B 9 H&KEE)
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3-43 Virtus Solis £ SBSP It~

H AR ) https://virtussolis.space/blog/virtus-solis-space-based-solar-and-power-beaming-white-paper-2023
(2023 £ 10 A 5 HRH4EIE)

1) Orbital Composites %t

Orbital Composites #tid. 2014 FEIZFILINKE A 7AN=T MDAR— TV T TH 5B,
SREMEBRZLIBEEMEMEBBELMITDOORT A 7 ARMIZEAEBELTEY
SBIR(Small Business Innovation Research) £z &y, FHTOY—E A, f2 T, BhEAFK
BT DR 17> T 55,

2023 &£ 7 AIZIXKEFHE(USSF) L#iig £ T 3D 7V &—I2k 70— RNV NBERT VT
FELEEIFERRICEE T 2N &S L7z 6, BfkiIzid. 20 10 FE££IC Axiom Space #DRHEF
HAT—YarvOINIH—E A, M3z, BEMEA &L TOIENERELZ2->TV S,

iR U72& 51z Virtus Solis #:&1%7 LT SBSP B EDFEAMBIFICEEVIHA TEY, 2027 £FI
SBSP OFEFEERZITHILL TS,

*7) Above:Space Development %t

Above:Space Development #:(IH Orbital AssemblyDevelopment Corp.)i%, K77V
TAN=TMIHE % EL Gateway Spaceport LLC A% 2018 FIZRIZ UL AX— Ty T TH B,
EFDRITENEBIATES 2 DOFH KTV Voyager Station|Pioneer Station| D&%t
HELTW5, 2023 F 3 BiZid KEFHE (USSF) WSl L3 —Y A5 % 15 AL $ 5 /8 B i
FRESREME 7175 40rbital Prime | 2@ U T, #uE_ ETOY —E AREOEGE NI,
IZERTX 28 ERMT 2 £ 3% SBIR(Small Business Innovation Research) 7075 Am
8 2 7o—AEH(EKLEEIL 170 ARV EZIEL TS, £/ 3.1.1(3)IHTRLAZ AFRL O
SSPIDR 7O I MIENWTEZAINF —E—LZEED T TN AT DEZRE -FIFKEToTVBY,

2023 £ 11 AITiL, % Electric Sky #e#%A U T, 8@ E7Fv 74— AT Archimedes] D

66 https://www.orbitalcomposites.com/blog/orbital-composites-secures-sbir-grant-from-us-space-
force-to-develop-quantum-antennas-for-secure-communications(2024 %&£ 1 B 25 H&KHE)

67 https://spacenews.com/above-orbital-develops-energy-for-spacecraft-under-recent-
awards/(2024 £ 1 B 25 ARKEE)
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EAE N AR L THY, ZTOFETE 25 FRBRIZARIN UL FHER UL, BEOFEM 26
F426ZL T, HEGFMOFIDGMANBRTANT — 2L — P =XV EETIHILARINZZE D
(K 3-44 28R), A7V 7ML USSF 6 —HESER 22T T3, [Archimedes i,
EtE DB R OHE ECHREICERTRER T IY N 74— L THY . KB/ IV, U —LEH, @
B-BERADETHIER Y VT T VA EDFH AV 77L UTHEERE T 8 E LY AT AL UTERES N
TW5, 88 L8E, &7 — 4L —MNaE. BREOFEHRNZM. 8 L7 &y hoE sk - mxht.
BOSEDT 72 ARIEFIZE THIEMEEINT VS,

3-44 7ZI\N'MIZ3 3 Above: Space Development #tDFESRICH W TITONIZSR - RUF TR

H Ffr ) https://news.abovespace.com/2023/archimedes-orbital-system-showcases-successful-applications-
of-directed-energy/(2024 % 1 B 25 ARKHE)

T) Electric Sky %t

KEVTY DU 2 &< Electric Sky #hid, #i EORE#ENCBIR 2 SE 20km BEFX TERF
L. ZEHMTERZEKIEH TS Whisper Beam H#liDBEF %17 > T\ %, Whisper Beam #
iNITIEE CREL T, ERIIZEHRAICECERL. 2EMOE DV ITEFHRENEILD LW
HFMTTHY, UAV AOBRBFIZFATIUE UAV ZXRRIZBEDHST kW LNVOEH B850
&5, DARPA O SBIR 7O/ I AL VB ET->TEY GENELEEIX 22 F 5 TRL), 2021 &
12 Aizid, EHEff & B8 U2 EROELE 2 BIA LTV 5,

FERANTIK, L EDOREBENSEENTRERASH2ENEEL, EEETCEREECICRIET
BENEFH TV NI A—LMEHBRTELNHEDT, EIHTRUKZ Archimedes L DFEAEDHE
T KEHEKMHE, 77717 20—, TyIava—F40 7 BEET IV —, FHZEMAD
B Pik, FHZEMTORE., ZOMDARIZ MW OB HAF AR 2 HIEL TV,

68 https://news.abovespace.com/2023/archimedes-orbital-system-showcases-successful-
applications-of-directed-energy/ (2024 &£ 1 B 25 HRKEHE)
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X 3-45 Whisper Beam S5V XZ VY (TFEADERE') V) H 5 _EZE 3m DIREAADEARE X EITE

H AR ) https://www.uasvision.com/2023/02/02/electric-skys-wireless-power-transmitter-completes-initial-
tests/ (2024 £ 2 A 14 HRKEIE)

2) BRM

M Cld 2014 FEizay—v 7 A WIPE (Wlreless Power Transmission for Sustainable
Electronics) (http://www.cost-ic1301.org/) ML IN TSI, N—R2F+1 7% RF-ID
DIRFENZL, BETE WPT (2B 2 R FIZ A< > TW\S,

a. ESA. Airbus XU Emrod #t& DHFEMZEIC LD EREENIGEESR

2022 £ 9 H, =2—Y—5YRMD Emrod #ti& ESA, Airbus #, TechnoCarbon #t({4) & D

HEMEIZEY. SBSP AROEMTHEENEEDEIEIIHII UL FKR U, Airbus #D
Munich Area Site (Airbus Innovation Facilities) {744 /= Emrod #£DEWNTEV AR —
Yary Tk BEE 1.92m DIESFD Tz —ARTVVAREET VT FLEVARDZET VTFE AT,
FEE#R 5.8GHz T 36m DEE#A FIRE %k U2 (K 3-46 28), Emrod #OAF Mk ESA
NLEL T HIRE S MnE (WPT) B EDZRICEI TS REMENH L EDTHY  REBRIIER
D SBSP ARIEERT A ¥ —(mEDEFEERL LT, 3.1.2(1)ITRLZ SOLARIS 702
TLEFTZBEDLILSTVDE, RBAERIZBRL T, Emrod #iX Airbus Defence and Space
HEVEREHREZZITI TS,
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3-46 Airbus Innovation Facilities [CH VN TITON I EBIFEMEEEE
HAT) https://www.bbc.com/news/science-environment-62982113/ (20234 12 A 14 ARKHE)

3) HE

HETIX SSPS DI FERFEE FEL TS FHEAMAZER (CAST) D National Key Lab. of
Science and Technology on Space Microwave »% SSPS EiFH D~ 70 WPT Hiffid
FERFZITH> TS, KZEELUTIE, FAUL SSPS 2T E L CWSERE RS, WK%, FALE
FRHE RSN A VO EBETEREZTo TS, £/2, L—F—WPT KM% E CAST,
IERIBRZETITONT WS, BiiRIZ5.8GHz RFT90% LA £, L——DC%1=Z(x808nm
LV—HF—T T0% LA EDFEREH LTS,

2021 £ 8 AIZi%. CAST i A1dE L, China’s Aerospace Info Research Institute 235
VBBV, BRESKEREE TSIV N7 A — L UEMICE S BEE 300m DX 70z
EERETo/, EBRIZ. BRBEEERIAY N/ =270V M A= =3V | D—BELTTh
N7=EDTHY, 30kg DRAT—REZEHLU T, BHEH I/ AIS 7—&Z(F, SOS 7—4 %5, LTE
EEBDAN—R, 1 7OFmEDEEREL M EERIED T AN 1T 572,

CAST Tld, ZOMEKRBEZEANIZBWTEEY V77 1.2mX1.2m, L757F 714 2mX2m. 5%
FEEE 30m (2B T, EEH ST 900W, E—AHIENKEE 0.44° LA £, MW-DC Z#1%h% 49% LA L%
ER Uz, FLEBARFETIE 2020 £, BAMIEWT 5.8GHz, 448W v 271D 60m DEEEED
R ERREEM LU,

4) Z1—I—-35UF

2019 FEIZE L XN/-=a—Y—5 2V RD Emrod i, FESE 2 fiDEHEH Powerco DESE
RMEZIT, V1V A D RIEHO T IV — Rk 2RI RN ITHO M OREBR 2 BB LTV 5,
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FEfizELEL =2 —Y—FVRBFRP=a—Y—FVRD1 I RX—Ya T EFK Callaghan
Innovation DEIAEEIZEY, X1 7OEERINIENIIEETEAXTT) 7 IV EAW-7 10 hA
TORIFET->TWED, 2020 EXVE 2 DT b T E#BIF L. Powerco DE &R EZII T,
MR A —EE 2 RITHIBMORRICEF Uiz,

2021 & 5 AlZiZ. RAIDBEANTOREERBRICEIN Uiz, E - WREE - B - RO AFRETHD
SGS PHEBDFERIIETZ U-E=FHBAL L TIbaW, FED BN T2 MEE R U, (X
3-47 EHR) /272U ISM NYREFHLTOSZLITRINTOSIEDD, HAPRIREDFERIZD
WTIERERIN TR,

ZDRIZBATDT4—IVRFAMEEEL, 2022 & 4 NS 6 BIZMNI T, Za—Y—5 2V RD&
FFFTCNT—E—LATO NI T VAT AL B ERET-7-(H 3-47 ESHR). 200m DFERECE
BILEEITV, E— LW, U —LART TV I HEM, EAEEL NV, REV AT L, TV THERED
HIELHABRIRATOEMOEEIVR—XV MDOHERE T o7, REBRIF =2 —Y—F >V NOENLH
TNV F—RFEZ—Ara Ake & Powerco D HDTF. 7hhi=,

F/- 2022 £ 9 BiZid, BITETRUZESIZ, ESA, Airbus #t, TechnoCarbon #t ({14) £ 0D/8—
NF—>w 7 EfERE L, Airbus #:0 Munich Area Site (Airbus Innovation Facilities) N7
EVAN —YavEERLULZ (K 3-48 218), ThoDEIX 28201 T, 2022 F 12 AIZE. ESA D
CIRAA Y Far—raryarsshThs ESA BIC IZBHR XN -, E#tiL ESA BIC Bavaria®
IZEIL, RAY -2V AYD AZO HQICA 74 AR 2 D ¥EMH21TH. L LTV D,

X5122023 F 10 AlZiE, ESA & Airbus %< M Munich Area Site TOFTEV AR —Y=
VEREBRDIAT - TEVAN—YavEk =I5V ROBRIERAICBWT T IUNRET 7Y L
DEFBIMREDERY —X —ITHEEL TS,

ZHEEE, 2024 FL 2025 FORFENIOY N 7OV 7 M FHEL TS,

69 A ) R—Vav DR —&—TH3 AZO WEBELTHY, BES. Bift. EMR. RO A2 A0 2 £ a7
FLERELTVS,

70 https://emrod.energy/blog/international-delegation-witness-emrod-wireless-power-beaming-
technology/(2024 4 1 B 25 HEKHE)
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TRANSMITTING

TH(E) /T4 —IVREERDIERE () (Credit:Emrod)

HiF) https://emrod.energy/emrod-successfully-demonstrates-indoor-prototype-to-
powerco//https://emrod.energy/emrod-taranaki-power-beaming-taranaki-field-deployment-update-
video/ (2024% 1 A 20 HRKHEE)

3-48 Airbus’ Munich Area Site TOREIEEER X T s (Credit:Emrod)

H Fr ) https://emrod.energy/press-release-emrod-successfully-demonstrates-power-beaming-technology-
to-unlock-space-based-solar-power/ (2024 %1 A 20 A RIKEHE)

5) &E

BETICHAZM (Inha University)id, 2018-2019 £EEIZ X NV ROEFIREIZL Y ERE)
5, NVYLEFIELUZ A 7 OEEREID AT (microwave-powered airship drone)SZEki
DFIFL EiE %1772,

%7- KERI(Korea Electrotechnology Research Institute) BEZRRIZH i (NST)D
BIG Issue Group 7Oz 7 LT 2019 06 2025 EEFTORIMELERL TS, FHT
DOHFERE, KENEEVATLAEERTHIL 2 Rk BREICHES, i B TOERRMF0 R
BIEREERIZEGHATWS, 2021 Fi2ld, DC-DC ayN—& A AEHEEYay N —Z (14—
K% DC HAR—NMIFRETSHLT. DC EHERL NV & H LI /ARRAER T VBV 75T %
BIF L, BAERET o/, /2. 1284 X8 DL IFTHIIEIKKBDL I77FT7 VA HWT, E%2E
FEEIDIEREN R DL M ENSDREMNAR IS0, BEREE 50m ITREL. BAERZIT-/~
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(K 3-49 £8),KERIIZHIT5 2025 FEFTOMERFAEIT IV EK 3-50 ITRT,

2024 £ 1 AiZi&. KARI & KERI 23 [FET, 1.81km (20722 FEEEDT 1 VL AB I mE A BRIZ
U7z, T7 028y h(Aerostat) EREENDTFE A A BN FTIRE T 5 22 K& BT ZEH DR
X7 VT RERDOFEAL A —R(LED) 2 EfEL. BEEFH7 7T (KDSA) S 2kW DE
ERE LUz, ERRTIX ZVURZY M EDOT VT HIMESEERICE#L, LED MRUTUTHELZ
L&RUZ, 1975 FIZ NASA A 1.5km DFEEET 34kW DEKTRIVF—DIREITHKII U KR
BETAVVABNBEEDTEV AN —Ya v Bk, REEMOREEH L2\, (K 3-5128)

Zofth, EE Tl Korean Wireless Power Forum 23%E#X 1, EEFOKZIZI) Y170
WPT EEBREADEREAMTHN TS,

3-49 KERI IZHFDILRABERTZLABRIL O T DENESR
HAr)J.M. Woo, et al., "Extendable Array Rectenna for a Microwave Wireless Power Transfer System,” in IEEE
Access, Vol. 9, 2021, pp. 98348-98360
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Research Goal and Contents (KERI)

2017 T2018 [2019 |
Step 1: Realization of |
GND to GND WPT

® Research Goal
High-power, long-distance
WPT for space applications

@ Research Contents

Precision tracking
control

Tesape |

‘:~Q»1r s

Target
recognition

3-50 KERI [CHITEAEHAFEBIEEAS

HAr) “Introduction of Research on Space Solar Power in Korea ”, Dr. Joon-Min Choi, KARI, International (On-
line) Conference on Energy from Space, Oct 2023

St o . e

B 3-51 KARIKERI [ZHIFDI7ORYYADESREN5ERER(1.81km)
HAr) https://pulsenews.co.kr/view.php?year=2024&no=57487 (2024 % 2 B 9 HEKHE)
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(2) L——ARXWPT\T—E—Z27)DEFEEIR

1) KEICHITDEHEA

a. NRL / DARPA / NASA

L—H#—5= WPT OER{IL, v1270ig WPT LO:BNTEATITWSA, JEETIE NRL »®
DARPA N REEBERIZDFREMEIIEE LTEY ., BEANED SN TS, NASA TEAEHFEEICE
3L —HF =T FINF—(EZEII BT OMFERRFMTHN TS,

NRL Tl SSPS HAEDH.LAYITHS Paul Jaffe KA 2019 &£ 5 B, AV—FVRMIZH B
U.S. Naval Surface Warfare Center IZB\WTREZEHRNY - =3IV 7 DHIDTES AR —
T avEITV, 325m DRI Hz>T 400W (BZAER) DL —H — 1wk & RIhXE /2,

DARPA TiX., 2021 # 10 H. [ Breakthrough Technologies for Energy Web
Dominance | 70Y 27 bdD7-® SBIR(Small Business Innovation Research )/STTR
(Small Business Technology Transfer) Opportunity (SBO)z#H L., EHHI 7D
RE %2}/, Energy Web 2w hU—2&i3, #i EDL—HF —SHENSZEFD ) —RIZES 2454
U /—RIZZDBEHEZBUTEMOERIZGCTHEAL, BHETIEZ- 2B 2 M0 Energy
Web J—RIiZHEf#§T2L0S5EDTHD, A7V 7ML 3.2.1(1)1)b TERLAED, 2022 £ 10
H&Y POWER (Persistent Optical Wireless Energy Relay) 70275 A& UTHERERE XN T
W3,2023 £ 9 H,DARPA X POWER 7075 .0D%E—7 2 —X&fhT5Z 2BHSMIZLT
$Y. RTX Corporation, Draper, BEAM Co.0&\\% 3 F—AWNERNBEHI L —Y AT LDHK
FHRREETI. LLTWE, Tur I A0 BREIIL, BAMDHIEHETAINF— 2y NT—TINE
REBEIVR—IVIDEINEENS, HlZIE, Draper I TAINF—EEOEELEZEMEEDS
7D DFEERZHIEY 27 L% BEAM Co /NI TEMBRT AN —INELEBDORFKET->T
W5, 81 72—X% 20 r B TEEFEMONRVF M TEHEETIFELE>TVWS, 8 2 7=2—X
Tl 2025 FAEEIZABMTON, AREH TEFEI LTI ZDDBRET IV N T4 — LA DY —
BEMOMEITESNBENN., BEEOMZEEICHEERINSGRY RTEIEINS FELL->TWS, T
TLDRAEETHDE 3 72— A Tld. 10KW DA FINF—%H EL—H—HIENS 200km &
N7 ELY—N—IZ G I8 2 B U 2R ZE LT, VLV —DEIEMNMTHhND, I6I1T
POWER 7075 AIZBEELT, 2023 & 12 A, Raytheon Technologies %4 DARPA XV
FEBIIT AINF — & AT 2R RS AT ADERFHFFL LT, 2 £/HT 1,000 FRIVOE
HEZELTOE,

DARPA TldfizE. 2023 E£&YAES LU B BLORFEEE 2 RETH2HDDI10-Year
Lunar Architecture (LunA-10) I5tE%EDH TS, HlzI1E, AETOEEP T AINF—HRDER
H{bx BiEL, BIECOBAHEBLAIGBER Y —Yarv DY R— T BREAT—Yavo
BERENEZONT VD,

"L https://www.darpa.mil/news-events/2023-09-07a/(2024 £ 1 H 25 HEKHEE)
72 https://raytheon.mediaroom.com/2023-12-12-RTX-to-create-network-of-energy-webs-for-
DARPA(2024 #£1 B 25 HERKHE)
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NASA IZBWTIX7 VT I AGFEICEELTHE CTOXRAZERIIS T2 EH OMEENEEFE
Lo TEY, TOMRKL U CHAEFEEIIBIIS L —F —T RN F—(REDAREMIZ D W T DR A
MALNDLIALLEH>T VDS, ARERANDOENHIENAEERL NV DL —HY —E ¥ — MMEE Rl
DT T4 MEFEY AT MMIDWTOBEREE X R EE (808nm) TOL —HFNT —{ZEX &2 1TW,
GaAs & InGaAs LPC(laser power converters) DM REFUIFRERE 2 1T o TS, IGIZE ST
XaVTANEIZLY BEBERZIVBRARTAT 7 EBEHAET> T\,

b. KRI{3E

B2 UTIEkED PowerLight Technologies #t3L—H —%& #5271 ¥ AR EH i
DEFEET->TWS, AHDEIH THS LaserMotive #A% 2009 £ NASA Centennial
Challenges ® Power Beaming Challenge T 1 fii##5 LT\ 57% 2019 £iZiZ £k NRL
Dt EEFFRBRIZS MU TS, X512 2021 £ 10 AiZlk Ericsson @ 5G E#i/F [ Streetmacro
6701 (BRAMHEES 300WHIIKL, AEDL—Y—(E VAT LEH-T, EA—MVEEN-EE
BENSEEYY NDBAN R EETHEIEERICKINLTEY, 2~3 EWNICE R TXSRIAAL LS
TW3, X512, 2024 £ 1 AiZid DARPA @ LunA-10 7125 A2 Blue Origin #23&R\W\W5F—
MZBML. AETCEEIN - ABEMEFRHUCAE CHREL. TOEHEL—Y —HTERHIC
EETDVATLDERHETOTNBS,

F-EFEETORFEE LTI 2022 £ 8 AIZ Lockheed Martin #EAKUEEIZ 6 0KW #BERD
L —¥ -3 25, HELIOS (high energy laser with integrated optical-dazzler and
surveillance) A U™, L—Y —EZIZELTIX Northrop Grumman &€ FFEEDTEY,
2021 £ 12 BiZiZ7 T VEIZBEWT 100-150kW DE I F—L—F R\ AT LDHERET-
T3,

Zoft, TERAFAL -V -DORRSLUCREXETHS NUBURU,Inc. &, HHHEDT I —
V=Y —Fffix ERUZFEEHETCONT - —LDEHRAEEME 2 EIET 572012, 2023 F 8 Al
NASA &Y SBIR(Small Business Innovation Research) && & EELT\\57°,

2) RELUADEICHITDEEA

KEDSNTIE, 2022 £ 1 B, ZEETHV—KRZLAX—NYvTRETHS Space Power £
EZx 7Yz 2 MSPRINT(SPace Research and Innovation Network for Technology) |

D—ERL LT, LEO /NEFEEANDL — Y —IZ LD BIRE N EZERMOBEFR BT EHRRL TN,
Space Power 1% 2023 £ TIZHE EEIEFZ L, 2025 FETIIELRIIEELTIEND
FHEZYTTW5, BEDEASLIUEN, BREEND 3 DORWTT7+—IVRTFAMEREL, RIE
BETEY — L2 R OMELEE R T BEMNICENS 2 AT L EIRE Y — A EA |

73 https://www.geekwire.com/2024/powerlight-blue-origin-power-beaming-moon/(2024 £ 1 8 31 H
RABE)

74 https://news.lockheedmartin.com/2022-08-18-Lockheed-Martin-Delivers-Integrated-Multi-
Mission-Laser-Weapon-System-to-the-Navy (20244 1 B 26 HHKEHE)

75 https://ir.nuburu.net/news/news-details/2023/NUBURU-Announces-Contract-With-NASA-for-
Next-generation-Blue-Laser-Space-Technology/default.aspx (2024 % 1 B 31 H&KXEE)
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EERALTWS, UL, 2023 FELABEDEB R T HEIZ BRI TR,

2023 £ 1 AiZik, FEOFEIL T A% (NPU: Northwestern Polytechnical University)
MFEZERENRI R0 — 2 (ODD: Optics-driven Drone) ZBIF Lz U SNz, FTEICZHKEY a—
NWEZEHLTEY, TOEMNIZII BTN F —DL—F—RE2ENIIEBRLUT, BAIIROED
BIEMMHEETHDZEMRINT WS (K 3-52 £/8),NPU &, NO—V&ELE—A2EX U
B MR 672012, AV TV =V MARREI 7 VT ALk G RE DRERE 2 X T 726
ICE—ADFEE L BENICRE T EEE — LBV AT LRI LTS, /-EEWEHAIL.
V=Y —E—ADNT =2 ZLZV NIUNTREIZRE T HRET NIV ALEEF Uiz, 74— VR T A
ME. BEEBREOE A, BW 1 B, S 2 BElfThh, BIhLTW578,

3-52 HEFEITERZENFEFE L~ ODD (Optics-driven Drone) & RITREROIEF

HF) https://shx.chinadaily.com.cn/a/202212/30/WS63ae4443a3102ada8b22907e.html,
https://asiatimes.com/2023/01/china-claims-to-have-mastered-laser-powered-drones (20244 1 H 26
H e BIE)

(3) F&o

ERENDT I —%RBIEHII D> TEEIEZNT—E -3 WPT (22T, E4E, %
FFAEBHIC B END L ZAH L8> TS, KETIE NRL, DARPA, NASA EMFFEEZEDT
BV, DARPA Tl& POWER 710275 ANDEREANAIEILLDDH D, £/ NASA EHEHTHT
PINF—HHGITEATEX 5L ——WPT HEifiOAFKET->THEY, ZhoDBETT Y I ANSNLD
DDAL—NT7 Y TRENIA 7P —F — 2 REEBZ®E TS WPT NOEfHAZ AT TS, H
EPCREETE, FHEECMIHEE, KEENEEL CEERMBERE 2 EDO TS, HEMHIIE v
FEERFOMEETH Y ERLIZIZZE > THRNEDD, KW LU km LX)V WPT I[Z[ED3>T

76 https://blog.euroavia.eu/2024/01/15/is-laser-power-beaming-the-future-of-the-drone-industry/
(2024 £ 1 A 31 HRKHEE)
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DEGHHAEED SN THEY, 58D SSPS DEIHIZMEIT TR AT REKMDOFEREPEIF IS,

3-53 ITBHICHF TITONNT - —IVF BT S EAMZEEL . SEDEIREZED
TVr—ya b UCEIETAREEDOKRE <‘:4zn_ﬂﬁﬁ’§7ﬁ%fiif hi-Fzrd,

Roadmap for Power Beaming

for Near-term Applications and Space Solar

1,000,000,000

100,000,000 Belle Isle WP Region for Space-
based Capabilities
10,000,000

3
g 1,000,000 v
3 -
g Region for
o 100,000 Terrestrial
[ lras i -
z NASA Goldstone 1 Capabilities Region for Space-based
& 10,000 ) Demos
_g Brown and Lasermotive Nj
W
o Dickinson 1975 Challenge Pty Space to Ground
o« 1,000 o Waltham Moonstruck Rover o = —
IAXAS.8 GHz ¢ becromror T ™S \O.... Air to Ground
100 ® SHARP =
® MILAX i} - Ground to Air
® Kawashima Quadcopter
CAST & Xidian University Ground to Ground
10 ° © Beijing Inst. of Tech
® Wi-Charge Ground to Ground
© Demonstrated
Proposed 1 ® Lighthouse DEV UMCP Ground to Ground OECIF SCOPE-M, SCOPE-O

@TechTargets 1 10 100 1,000 10,000 100,000 1,000,000 10,000,000

Transmission Distance (m)

3-53 EVVFEO 7 FU—3 & SBSP ICEIT2/INT—E -5 00—RYy
HAR) “Results from the First Test of a Conversion Module for Space Solar in Orbit” Pail Jaffe, NRL, IAC-
23,C3,2,1,x78339, Oct 2023

3.2.2 ZRHEEE WPT DXR{EEIM

WPT £ffifid, JEREHEL WPT Bt DEREAEITUTEAZD, BEE WPT IZDWTEIEET
Fx Ao AR WPT 250N, fk2 RERORETDIAEYD . REPCHAR, FEL A AFTIVRED
Ry Fr—EE2PONIER DI EHATETCNS, TTIXEN L HEE COEREHIREIZ DOV
THRFA L& REE U/ B0 ERF - ERMEENERITON TS, 471 AR, RE. ¥
Mz, T35, EELRERZRFIAY—2TO [oT P AN — 74V READigEZ BIEL L, TD%
EUTEATORAMNREINTNS,

AIETIE, SREREMOGERERENELTH WPT(NT—E—3IV7) ETIRELLZWLAILD,
{REREFERR B DI B R L R ZERHMEE R WPT OEREEIMIZOVTRT,
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(1) EEARX WPT OER{CERHEHEH

1) BHDEM

KETIX B LR /NEHY AT AIZDOWTL, $TIC—HE R ThNTEY ., 915MHz,
2.4GHz, 5.8GHz DY AT LNERIELINT WS, F/2, 24GHz RIVEDEDEEMLIZHITT
FFEIMTHONTNS,

KED Energos #TldMWattUp® |Near Field ZREHMOEZ{LE TV, 913MHz/2.4GHz
#/5.8GHz F& AW HEIRFE 2 T> T\ 5, EERDHITIFH I0W ERZVDERFHLL->TH
Z) TOIKE, B, FEL AR AFE A=AV T, 22—V =SV NELUBEE TR 2

B, HERNRERFEARH ZFENTWDS, F~ZEREAER R OWTIIEMARE R THSHH, 2022
f’ﬁ 8 BiZi¥#F L\ EH /1 WattUp PowerBridge MoV 23w & (15W) M FCC Part 18 MFRAI %
ZII T3,

VT AN =T TRIAKZ(CALTECH) WD AV A7 & UTERIL XN/ K E D GuRu #HiE, IV
(24GHz )12k 3 iEE R EH M (GuRu RF Lensing £ifi) 2k 3714 vL 2 OTA(Over The
Alr) ENEEAT VAT LHFEZT>THY, WETRERETHSH 2021 £ 5 AIZ Motorola
HHEDREERRL TS,

KED Ossia % 2.4GHz > 5.8GHz #DEIF = HH L= Cota® | DHAMiBEFK B LU 51t
VAR ETo TS, BURERFEIII T OO, Z<DEEMN Cota HEMiDII v A% %}, HE, &
nnﬁﬂ% BISERFE, 7OV NBELZ SO ALBE2H-TWS V=LA T74—3IV 72 IGHLT. EH

BN 1~2m EDEFHERITH ITW OMEMNTXS, 2022 £ 3 A2, FEHEANE FCC 76
fK%EE%ﬁ@%UBﬁ% FBZLRKRETHHATERRAI 22T TS, ZZLVEM =& 45 »
EM EBIUKE 50 METIZBWTEEBOFIRARFEAT 2 e W TE S HMi & Il 2L
WHEEL 72> T\,

*E D Powercast #tid 915MHz #i% % FIfH L/z[Powercast®]. [Powerharvester® %o
BRARGFEE KENTT>THY, 2023 FHRAE, HFFIZ 100 A EOBEELN—M—BhZEEHL,
1000 A EORGDOHF £ EHL TS,

X5ICHEFR ETH N, KEDANVFv—FETHS Reach Labs #:id 5.8GHz THE W DE
HAEBAmMIZOZ>TERE, RV N by - RVF RSV N CERTOEMOMFEEIToTW S, FAfLE
2022 F 12 AlZix, 3000 ARIV(FEET 3900 FRV) DEEFREEToTWD™,

Zofth, 2021 &£ 1 BiZid, FE® Xiaomi Corporation M3 ViK% F\ /=R BEEEERR 7o B Rl
[Mi Air Charge Technology |DBF%E1TH L EFHRLT\D,

7T https://blog.ossia.com/news/fcc-issues-first-approval-of-wireless-power-transfer-with-no-
distance-limits-to-ossias-cota-technology (20244 1 B 27 HERKEIE)
78 https://newscast.jp/news/0552587 (2024 &£ 2 A 9 HEKHE)

79 https://reachpower.com/reach-to-deliver-the-first-industrial-scale-wireless-power-solution/ (20

244 1 B 27 H&KHE)
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2) ERNEH

EWTIE 2022 F 5 A, XM 70EHRBEORERENE — ATy T UT, ALY EREHTHR
HIZED—E2WETIES INAHIN, 920MHz #, 2.4GHz #, 5.7GHz #IZ8\\T WPT A
BEED B THT O, ERENEEABABRBENFEEINZ, 2tk BROER 277
TIHPREREDENTEMERERTA VYV ABTEEY AT L% AW - EEHREN T EEE > TV
%,

KEAR YT A —RRKEFEDRYFXr—ThdTAR—) I7FERN&EIE 2020 EIIINF THEE
CEFFEREEMLU. 15m ZDOZEFKITHE mW BB TIDEREFKRLTNEE0, X512 2022 F 5
BiTid, EERESDORMNERIIT, Fttid WPT B8 AirPlug® ] DIRFEFIBDRE E FHER U2, 3
512 2022 F 9 BITiX M THEIE OR M E XA CEAIL 25 R EN X ABNERE LU
TOERZREU. IRTEANC, 8 m BENZBEREN S MARIAE CXOMER 2B A L2, T,
2019 FEAIZD Space Power Technologies & AEEERH 10m BEDL—Ar— A% E
L. ¥ 270 ARIZES WPT iBA0S Az HiEL T\ 5,

NIV VIIFEARFELHFT, 920MHz FDERF &G U/ X B ZENS L5171
BENEEY AT LIEnesphere | 2 BIF U (K 3-54 £288). 2022 £ 3 LUV U VR 2 FELE
FHLLEIT, BRA LR - — CORBIER %2 #HD TS, Enesphere (& 920MHz W % H
NTEEBEHE, EEENSKEAINZEHE I INF R L CEETI2ZEIRRTEAINTH
%,

HYSI3ER (IO DS 2 EHh X — LT3 —I V7 Eiffe, BIROEIHREREIZIGEUT
D7 IVEA MBI & B RS 254 (7 & 774 77 L —Hiffi) #@& L. 5.7GHz #2815
[ERMERER VA VYV ABHEEY AT LA ERTHEREMEAR LTS, BEEMBEETE
FERES>TEX-BIROFIHEMZIER L. SEER T2 ERHIEL S E LB IR E % FRFICHEL I

TEFEZIVNI—IVTEIENFRELS>TWS, ABMOBHIZLY AR =R 7420 R0 =228 D
BEMRICE BB VBN EETHIL 2 BIELTW58,

HARAA V& EIETRUZKED Energous e BEEEEZEHDER IC HEifi2FF>NLE¥—0n
e-peas ft&, BEMEER WPT Y AT ADE KIZANT - HE LB U2, BRI DVF I LT
k&M IEnerCera(T}+%7) |& Energous, e-peas Dz il&HE~ I0T 731 ZADFEF
PERMEELC T, WPT YATAZEVHEL T NA AR = —RY D% % X 1B T 55 E CHD, WPT
ERENDIRIEE 3 —TF NA A& FR LT, IINIEYFRRE CTHERINDAE N Y X 7T NA

X, BEFIHLREDERE 0T 7 /N1 AD WPT {hIZmF T, WPT Y AT ADRERTH82, KB HA
H1VId Ossia #he ¥ 5.8GHz # WPT DO KIZAIFHEL TS,

HEZTIIYM 7B EBHREY ATAMISEWT, R THIO T, BIOERE LAN(WI-Fi)@FICF
B HIe, THEEERE 2 EHRURERME, RET VT FORSIINNDOS T ENERICE
BZITIMS LN TEIEZERMOBEFK LT TS, AR LU-—KREHAEH T, MENH UV ERR
LAN 8 &KL\ ARE (5.5GHz »6 5.72GHz) THHEUZY, BT VT ORI IMKEET

80 https://prtimes.jp/main/html/rd/p/000000003.000071264.html (20244 1 B 27 HEKEE)
81 https://www.kyocera.co.jp/newsroom/news/2023/002277.html (2024 % 2 B 9 HHEKHEE)
82 https://www.ngk.co.jp/news/20230309 1.html (2024 % 2 B 9 H&&KEHE)
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BNRERBLTOIREROEL LT UE(K 3-54 2R), SRIZTE, BELEERDES
TOEFEEDD, BIEOHMEIEZ MO 2025 FLUBOEZE(EZBIETLL TS5,

—e— EFITS (BEER)
—o— TEETITF OKFHER)
100 — BR7TT

PITFEEEZTRE
0° 45° 315°

3-54 RZDNRET7 VT TORSIKEE T SVERRZTEEITOZERDEIL
i) https://www.global.toshiba/jp/technology/corporate/rdc/rd/topics/23/2312-01.html (2024 &£ 2 A 9 H
BB

ZREBH [mW)

0 45 90 135 180 225 270 315 360

P71 7510) [deg]

(2) ==X WPT OERBMLEEASEH

L—¥—HFRD WPT &L TIL 1 A7) D Wi-Charge #EWHRMRL —P =12k 271 VL 254
EHRAT(AirCord™) DBELZBIFKZ1T-o T\ 5, 2023 £ 9 AIZld, BADEEI/A—H—THDHE
727 /0y —teg# L, Wi-Charge DO®F % ENDOBEE L5 Tl OBE 2 EEL/~5 2 TH
ATRILEHRU, REMEZEMRIRK 10 A—NMVENTOTEEHRREZELI T &K
300mW DES & EIFFAE T X5, FEEDEHHMNIZHIEBOZERIIEFITRETE 5, fHit&iZ
1 v hdh7zt) 20 H~30 AHEELIN TS84,

F7/-2kE PHION Technologies #¥& BIIZHRAGRE FAW=T1 VYL 2R ERMOHF2T-
THEY, 2022 £ 1 BIC=EMFARASENHERToTW585, 8 1 #ROEF UL, ENIVIHE
IZ5W DEHEMIETEFE T IFRMITIL 10m 2B2 2FEEHZHVT 20W TPC 2 RETHIE
WTX, EEHERFICRETLIILIZEY, 45~200 M2 AN—FTEHIEMEEINTWS,

3.3 SSPS O FIE

VEEDHABEER CHIEBERFEMDOL EIZHKERM, XEFMBICZEFMICETIESR
FiBIFRE B IZ DWW, F/-RERBDNUIEEE DR EFE OV TRELETY,

F RABEUCEBERFEMDSS, —RHMEIEAFE Y AT LB FF A EE (JSS: Japan
Space Systems)BDIAARNET IUNERINTVOBNIA—ZD ATEIZ DD EDEEEL, A
FNFGA—REDBERELIRR TS, COBERELFHHL, JSS JIAMETIMILIBEENTE2E

83 https://www.global.toshiba/jp/technology/corporate/rdc/rd/topics/23/2312-01.html (2024 F£ 2 A

9 HEKHE)

84 https://www.toho-tec.co.jp/news/20230908-01/ (2024 £ 2 B 9 HEXKEHE)

85 https://www.presscube.jp/press-release/detail/53b170f2-5149-4e39-9a48-8a0407970942 (2023
£ 18 27 HRKEE)

2022 ERIZIFRHDEGREV AT LEREL, BEREZSEDENANT NI AR ERTOEIIEREERTITFELX

NTW =,
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EL. IANIHE L 525 FBRERLRBNIA-A 2 EENITIIET S, 3512, BEIAMZER
T B/2DDEINTA—RIED BIEHFEDORE 2175,

3.3.1 SSPS FHEDEEH LU IRMELY —IVOFERK

(1) B/ B/l

SSPS OEHIHBWTIL, BEINAEBO I MK UT, FDSAT7H A 2V IANEEEH
U VAT LADRFEDFAE 2T HZLNEETH D, T TIREINTOEINF TH— (RIVFNR)
RIEFNANZBILTIL, SSPS HEIANAEMTIADLSRIANET V(AT JSS IAMET V)M
ERINTWBEIATIEHEMN, RETIIZDETINVREZ FEE2RARIZIEHAL DD, DV AT
LFARDEDE T THETTE D LAIIERE T2/, ZHUTEYD VAT LIV S IRELR->TEHH
WBTHIBERIIDVTERERRIZDIENERLRY, FLERIZBERIIDWVTOEENERZIIREL
Ezo6Nb,

728 JSS AAMET IV, SSPS (FHER - LI DEEE ., FHES AT L5 OF (LHIEADIT
RIS, HEREE DRSS ATV AIANFEEHE L) 2 ED T, SA 7Y A2
AMEEHU, ZINSHEEIARERDOSND IR >TNOS, LML, HI EEIANEH OB L UE#H
REEAANEESICEL TR SEIZFEMATITBEDEDEZFOEEFRALTNS, £/, AVTF
VAIANERICET NI A—EMNOHKBEIA N RO DML TUIE TR NS /2D, 22Tl
SSPS FHMBOEES LV IANEHTX DY —ILDADKRETHIILED TS,

(2) JSS JARMETIFHEDEES LUIRFDEH

JSS aZAMETIVL 2007 FEITMET &I FKEIANMIERDY Ve LU TEFEINZEDTH
%, 4 JSS(IH USEF) TREFXN T\ ILFTH— (X IVFNA) B SSPS 2V 77 AL LT,
SSPS(FHIH) DEFRE. FHBOEHEANDIT _ EIFELF ILHE F COHE XS (HE R
EEOBLELED) Ml EHOBRBES L OAYTF VA (FHE, # L) DIANERD, EINOH
RABEHAROFEE UTHEIANFHETIIANETINELR>T WS,

1) VIFFHF—=(FIVFINR)E SSPS DE

JNVFTH—(RNVFNR) B SSPS DFEMIC DO WTIIARMEEZ CIFEIR T2 BT TOLS
(22> TWN5,

SSPSIFEYa—#EE2HH (X 3-5558H). | €EYVa—/MI0.5mX0.5m DFEEEFELBEY 12—
W2 T3, X612, 200X 190 ADEY 2—INT 1 ZI—TE2FHK L, | TIV—TZLIINAY AT
LEFREEHNINDT =L > TREIENT WS, 1 ZV—TD~FikiE 100m X 95m, EX 20mm,
TH—DEXIE 5km BE (2~10km) WEEINT VD, X512, ZI—TH 25X25(=625)ET
SSPS 1 0 EEX N5, SSPS 1 DS IVD AKX XL 2.5kmXx2,.375km, #AEY 2 —IVEIE
200%x190%x625=23,750,000 L7225, 26, i ECORE/NE—2 % FiBLT D /2DITRIKIC

8 HEEAN BAFHERYATAMEFFEERE: K 19 £E KB LREN AIBERMAZ] (F 20 £ 3 H)
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BEMMNEEHINTVS,

i EEIZOWTIE EZEY OO E SIS 5.8GHz, L 75 FEEMN 3.5km. L5 FTDH
BHEADC)MW IGW(HA—EE) Lo T V5,

BEFRFVALLTE, 1 2= #945 b)) 2 EAE UT, ) BA L EY) % B # I AE A (RLV)
AVWTEERN 500km ® LEO NEEL, 72 CHER#EE (OTV)IEAB 2T GEO £THg
%795, GEO IZTEHBLUOBKEAI T THOND,

~VFTH B SSPS DFEHE

3-55 JSS(|H USEF) WILFTH'—&I SSPS DFHE
AT A AT HERY AT ATIEERME: TR 10 £ KB R EAN R ERMREE (EK 20 £3 A)

2) JSS JARREFIVDAAINSX—FEDRIEL

JSS JANETIVTIL, A7 RBFEEBHIIOVWTL 1 EYVa—IVOEEBIVUIAMNEHL, 7
MZEV2a— VAR RELLILTEEDEEB IV IANEHL TS, EEDERASN/NTA—LRL
UTIEE 3-56 IRTLIICHEEEHOBMEEL LT, OKBEM(g/W), @~ 170 E R
(g/W)., @& (g/cm?), @FEL (g/Wh) ., ZDOM(THF—BLIUNR)DEBEMAEEL LT, ®F

Y—REE (kg/m). ©FF—EREE (kg/ME). DNA (kg/R) MEREINT VS, FIRRIZHIEE
HoREfME LT, OKEGEM(FH/W), @~ 270 E & (FH/W)., @& (H/kg) @EELB(H
/Wh), ZDMDEAE LT, ®7H%— M/ &), @7 —EREE (H/@E). ©/NA(H/ton) M&E
INTWS, BEBHRE2ERT IR (KGEM, <A 7OEEBERE) DRIRIZYV AT ADERKIIK
BINDF LT TORWD, FIRENFGA—RZE Uz ANERIZFDRTII TRV, BEFHKEE
HBLCZDOMDEHDEE,/ AANDIERDZ LT, HEL SSPS FHEIDKREE FRIA
"kDOENDBIL LD,
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2007 D JSS IANETINTOHEIFERLA-EE, JANMZEDOREMEIL. k(2030 £
) DEEREL T\, TOHRTEYED JAXA CTOHREMEITHBHEDOEAIHBEr — A 18 X5(C
KaOANE BB THEr — R | 2 B/E UERDONE— THEEZT> TV,

ARIETIE, EEEDOWKE THOSBSPHEHERS LV IEE] BORIHERE2EIZ, ASINTA—X{E
DREELETWV, Z1%E SSPS1:2023 &£ CSP REUEY U, INGDREUNTA—XEEFE
3_3 l:/j—_{@—o

<HEERHELEE> <SEAEAR R >
-KEEEith (W) "AEE# (/W)
YA OKERR (o/W) RAYDRER (F/W)
FBIERD (g/em?) -FBIEER (F/ke)
B (¢/Wh) -ZEH (F/Wh)
<EOMELEEE> < D>
T H—REE (kg/m) 'T*{—(P:J/Zf)
TH—HRRERE (keg/fE) T —HEREE (F/AE)
-N\R (kg/=) */\A (FH/ton)

3-56 JSS ARMETIVDFHEBEEH LU IRASDAAINTA—%

HFT MEEAN BAFHEERY AT LHERARE: TR 19 £ KBRENARERMAZ(FX 20 £ 3 A)JV=ZER
AR
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+& 3-3JSS AR ETFILDANINSA—HEDREL

1SS20074F "
IHH gEr—2 SSPS-23A By =E

FHEBEE
Caltech@ [SSPP Solar PV

KEED 0.5 0.15| g/W |Innovation] TmHREE
=6.6kW/kg

< 4 & O[Ol EE 10 10| g/W

BE 0.028 0.028| g/cm3

ESE 0.667 0.667| g/Wh

FHIBHME

IEEJiEET (BoEEFBEESR
KEEHD 30 66| F/W |SEFERICELS)
MESATIZ0.5~1E€/W

~ 4 7 OEEEE 180 180 H/W
HeE R 5000 5000| F/kg
—— J IEEJiRET (BSEEFEESH
EEo 10 13| H/Wh SREFNCELS)
EZ7pe
50%/kg, 1$ =142H T E
RLVFT £ E1f 0.054 0.071| f£F/ton |3 Roland Bergeriz50~
100%/kg
OTVELEE M 0.35 0.35| €M /ton
I o |IEEVRE (BSEEFEESH
OTVARBE thE 30 66| M/W SREFHCEL D)
OTVHEER AR E M 400 4000 H/kg

HIFT) ZZRR AR SRR K
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3) FHEIRATLNDEE JRXNEH(SSPS-23AETFI)

BIEDATINIA=R & VT, WHTIIFTH -8 SSPS OFHHFOEES IUFHEFDIZ
MeBEH U, #RER 3-4~K 3-51TR7, (CheRKRESETIEISSPS-23A 7NV IET 5, )

R 3-4 SSPS-23A ETIOFEHEDESERR

Q8=
IsS iy =E3
1€ 2—0 0.5m = 0.5m
17—7 (100m=95m) | 38000E€ 2 —i 200=>190
SSPST 4 X 2.5km = 2.375km
SSPSE T 2 —LE 23,750,000 {&l 100m = 100miZE : 593.75
< RAFIH >
HEuEE
DABEiH 0.150 g/W
@~ 4 7 OREE 10 g/W
EEE 0.028 g/cm?
LEEE 0.667 g/Wh
1E¥21—NLEE
QAEE 35 g 1181w, @@
D=4 7 OEEE 565 g 55.5W
FEEE 140 g 5000cm®. E&2cm
DEEH 250 g 375Wh
i (D~@) 0.981 kg
(A REBFBES 23,288 ton
< T D=
HuEE
DT -BEE 0.013 kg/m
DT -EEEE 4 kg/@
G A 1,400,000 kg/=, ##H3 - 280ton. & — : 1120ton
BEE
DDTH— 6,900 kg FH— iSkmv 100T. EESE 1008
€AY 1,400,000 kg
(B) EDfEE 1,407 ton
SSPSHEE(A)+(B) 24,695 tan

H:':Fﬁ) —5&!‘41.. = Eﬂquﬁf’FﬂZ

12



HFF) =R AH

% 3-5 SSPS-23A ETFILDFHEBOIX METERFR

SaARxpk
Jss By =B
1€ 2 —J 0.5m = 0.5m
171—7 (100m=95m) | 38000F & 2 —iL 200190
SSPSH A X 2.5km = 2.375km
SSPSEEY a2 —L# 23,750,000 iEl] 100m = 100miE : 593.75
< FEFRS >
LR i
OXREE 66 B/w
@<= ¥ 0ikEEE 180 B/w
DEEF 5000 M/kg
DEEF 13 M/\Wh
1€ 1 —L{HiE
OABE 15,589 = 1181w, EE
@< 4 7 0K EEE 9,990 M 55.5W
PEEF 700 = 0.1dkg
DEEH 4,875 M 375Wh
&5 (@~@) 31,154 M
(A) F£ BB ¥ ME 7,399 =1
< DAt =
Hif
DFHF— 150,000 /== 30M/m. 1#5km
QT -EEEE 4,700,000 M/@
@R 200,000,000 Fi/ton E‘"‘ﬂfﬁ : 2J§FTGH ) *
I —&¢ 1 0.005EH /ton
A L
QDT — 485,000,000 100
@R 56,560,000,000 m  |PEE: 280ton, T2
£F 1 1,120ton
(B) € Dt {ite 570 =1
SSPS#{EE(A)+(B) 7,970 =M
FATERK

4) SSPS-23A EFIIO#EIBEIX

3.3 1()ETRUAEESIZ, RIANEHIN—ITIE JSS AAMETIVPEZ FEERBABIZERAL
TWAIens, #l EEAANEH B L ORI IANEHMZEAL UL, SEIEF A2 T8
DEDEZDFEFEFRALTND, 7272 UBEE BT AT NTA—REIZDWTIER 3-3 ITRLE
SOZRELZTo 72, i EEAIZEALTIE 2007 EDEZZFDEEANTVS,

0 HB LV JSS AAMET NVOEERIAMIERE SO LY 27 A MIER 2 HOTERL
7= SSPS-23A T )VOMIEEIA MR 3-6 ITRT,
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& 3-6 SSPS-23A ETF/LDHMEEI R~
Qg% (SSPS2E4#E LIEE)

SSPS-23A By
SSPSEE 24,695 ton
LEO X To#T EIFE(H 0.071 & /ton
LEOZ ToFTEIFaR 3,342 &M
LEO~GEQ Z TOIT EIF 622 EH
#EpXa X b 3,964 EH
OHk 2B

SSPS-23A :=Rivi
<lbsTFirmEE> 3.5km % 3.5km
Lo 7T ERE 9.62 km?
B 9.62 km?>
#ih EEBO R B 2,286 EH
O¥BEIR |

SSPS-23A =R (i
FEHES A FEEIR R 7,970 &M
Erprm g 3,964 =]
IRk 2,286 =t
BEEaR 14,220 &M

HFT) ZEAR TSR R K

(3) WIA=FRIT1BI(ZED 1)

1) FEEROEEE(ZEO7Z7T—R(SSPS-23B)

SSPS-23A €7V T £ 3-4 ITRTEIICFHBOEEN 20,000ton 2L TVEH, ITHFE
DERM DT> TNBDART 1 DIRETHER L LB U TEENIEREIZZ o T VS,

<ERINDIELED SBSP ¥ AT LMREHIS TS FHEBDEE >

® CASSIOPeiA &5 )V ET 1.44GW):2,064ton (Frazer-Nash Consultancy ¥t
87)

87 Study on Cost-Benefit Analysis of Space-Based Solar Power (SBSP) Generation for Terrestrial
Energy Needs / TN3 - System Breakdown, Costs and Technical Feasibility, Frazer-Nash Consultancy
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® SPS-ALPHA £5)V (Gt ET 2GW):6,097ton(Optimistic)~16,507ton
(Pessimistic) (Roland Berger #&5188)

® Thales Alenia Space )V (Gt ET IGW):6,640ton(X 3-19 2R)

ZZCHIETER L~ SSPS FHEBNDEES LU IANERY =V EFHWENRGRA—ZAZT 4 D—
e LT, FESE B DR E(ER /- — A DWW TRE 2T o7/, BRI, FEEBL/SIILVDOA
BEMOBMEES IOV VUFERBEOBAEELR 3-7 OLIICRELTHHELZT (N
EAHEZTIXISSPS-23B €7V 1895, ). B8, KGBEMOBMNESIIEEAGEMEZEEL
THY, Y1 7OFEEOBFIZOWTI, £iLd Roland Berger @ SPS-ALPHA 57 LV0DOEE
DOHEE (Optimistic) IZAWTWSEE 0.5kg/m?(Caltech Mass)#5EL L T\\%, EEDKE
ZTLDAHREE 3-57 1TRT,

A SSPS-23B EFMIEWTE, FHEES IO EEDIAMIDOWTIL SSPS-23A EFVEE
DO, ISS IANET VDL RIANTE 2 AW TEH Lz SSPS-23B €7 VOMRIEEED
Ab&EFER 3-8ITRT,

88 Study on Cost-Benefit Analysis of Space-Based Solar Power (SBSP) Generation for Terrestrial
Energy Needs / TN3 - System Breakdown, Costs and Technical Feasibility of a SPS, OHB
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% 3-7 SSPS-23B EF NVOFHHOEEHEER

OE=
Jss B e
1€ a2—0 0.5m > 0.5m
17 0—7 (100m>95m) | 38000F ¥ 2 —JL 200> 190
35PSH A X 2.5km > 2.375km
SSPSHEL 1 —AH 23,750,000 &
<HEFE>
HuER
DARBEM 0.258 g/W BEAEEREEE
D~ 4 7 OFmEE 2.2 g/W 0.5kg/m 72 (Caltech) 8 F
DEiER 0.028 g/cm®
DEET 0.667 g/Wh
1E¥1—ILEE
DARBEM 61 g 118.1W. A=
D=4 & OEEE 122 g 55.5W
FisiEE 140 g 5000cm®, E&2cm
DESH 250 g 375Wh
Hi (D~@) 0.573 kg
(A REBEBUES 13,614 ton
< D >
HUSE
DFF—EEE 0.013 kg/m
STV —EEEE 4 ke/fE
O 1,400,000 ke/= #|#0E0 : 280ton. ¥ = — : 1120ton
HEB
DT — 6,900 kg S+ — 1 Bkm> 100%. 110008
EiA 1,400,000 kg
(B) TMER 1,407 ton
SSPSEE(A)+(B) 15,021 ton

HIFT) ZZRR AR FERT K
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SSPS-23BF HERD EEPEEAR
(51 : 15,021ton)

7 0 [olEE
19%

3-57 SSPS-23B ETI/ILFHEBOIZEFEEANER
HAR) SR ATREAR R

R 3-8 SSPS-23B ETIVDFEHERDIEEIR S
O&ii% (SSPS2SiEELIE)

HFT) SERETH

S55PS-23B
SSPSEE 15,021
LEOZ TO4T EITE{E 0.071 =M /ton
LEOX TOTEFIAR b 1,654
LEO~GEOQOX TOHT kIS 379
MEHXIR b 2,033
Oib L3P

SSPS-23B
<b7rtmig> 3.5km » 3.5km
L &5 FmiE 9.62
Tt 9.62
Mg kB b 2,286
QWE\EIR P

SSPS-23B B
FEEIAY TR F 7,970 =M
xR b 2,033 =M
#HEEEIZ 2,286 =M
BEmEaR b 12,289 EH




2) AIRAMETIDFRE

ERUEE ANNGA—RELEETZHIL T, SSPS FHHEDEEL IV IAM, X512k
JSS AANETFINODEE R IANTEIL EENXEH L T, SSPS DEETIMVERIIMDNIEIA N
RETHIENTEXLD, R TIIATANTIA—AFELIEZE LI U TANTEIHITL>TWHE N
SRR DD, AR, FATNTA—ZELIIHMIZL TS DI TRL HER L THELA\WEE
MDRHDN, BETIEEIETOY AT LMEFIDTON TR0, TN6E KBLU/ZIANET IV %
VERR T 22D TERD,

i ZIE. SSPS-23B ET7 NV TIIFHREEBNBREEMINT VS /20, RRIIEERENAIBEE 8
ETEDILNEZONED, FRIZZENSDHEBERETORFNLRINTWVRVRETH D, D
728, FATHNZ AL URRWRFIZR> TO S ATREM S BERR T X700, NI A—R AT 1 21T H BRI,
INSDRFADCHEEEZRIZANTRFAEITOBENH B,

(4) NSX—=9R97T1BI(ED2)

LEOFKEEXEHOEELBEEN U —ATHS SSPS-23B EFNTH, #i ETOH AW FEIHIE
(=1GW)T»% Thales Alenia Space 7V (=6,640ton) & thEkT 2L, FLFEEDMEIAEL
Bo TV, BEEDHER(K 3-57)&Aadl, EBIHDEENKEIV-D, IGLEBREIEXND/-D
i BERORENERDS, HOVIBEEMEZEH LU LVET INIDWTERITTIHENH LT
BEMEN B,

ZZ T AREHTIX SSPS-23C £E7 WL LT, EEMEEEH LWL T DY AT LADEES LU IA
MO RIBEET o7z, BBEEMMD RN LN, BEHDEALEELHY DET V¥4 (=lem) &L,
NADZI—DDEELFEEELOEERICAHOE TN IE /2, SSPS-23C EFIVDOFHENDE
EFEDOANNIA=RLIERER 3-9 12, FHEIBOIAI R 3-10 12, JSS IANET VD%
RIOAMHEEE A VTEH LA SSPS-23C EFVOBEEIA MR 3-11I1ITRT,
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% 3-9 SSPS-23C EFIILDFHIPOEETERZR

CEE
Jss -1 72 i&E
12— 0.5m = 0.5m
17 0—7 (100m>95m) | 380002 —ib 200190
SSPSY A X 2.5km = 2.375km
SSPSHEL 2 — L8 23,750,000 1
< HEABA >
HEuES
QOABE 0.258 g/W BEAEEHEEE
D=4 7 OEERE 2.2 g/ W 0.5kg/m 2= (Caltech) %18 F
DEEF 0.028 g/cm®
DEEF 0 g/Wh
1Ev1—-LEE
DXRBEth 61 g 1181w, mE
D=1 7 OKEEE 122 g 55.5W
DEEE 70 g 2500cm®. E&1lcm
DEET 0 g 375Wh
&it (@~@) 0.253 kg
(AREESHRER 6,011 ton
<EF D>
HHEE
DFF—BEE 0.013 ke/m
DT —EEEE 4 keg/E
@R 613,640 kg/= | #J#130 : 280ton. & T — : 33364ton
WEE
DOTH— 6,900 kg FH— I Bkmv 100E, BES
35z 613,640 kg
(B) T ERE 621 ton
SSPSHEE(A)+(B) 6,632 ton

HIFT) ZZRR AR SRR K
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#+& 3-10 SSPS-23B ETI/IVDFHEO IR MTERER

@3aRrRk
Jss B{T iBE
12— 0.5m = 0.5m
17 0-—7 (100m=95m) | 38000F ¥ 2 —JL 200190
SSPSY A X 2.5km > 2.375km
SSPSEEV 1 —0H 23,750,000 &
< RETBLBH >
Hif
THRBEith 66 MW
= A & OEERE 180 /W
TEEE 5000 M/ke
GAEEF 0 B/wWh
1¥E& 1 — A0
OXBEE 15,589 M 118.1W, W&
@w A & OEEE 9,990 = 55.5W
FEEE 350 M 0.14kg—0.07kg
@EEF 0 M 375Wh
& (D~@) 25,929 M
(A) LT #iME 6,158 E[
< ZDih =
i
OFa B 150,000 M/ 30F3/m, 175km
DT —EREE 4,700,000 M/@E
@t 200,000,000 M/ton E‘"'ﬂ?ﬁ | 21§F?TO” ) =
Z —& - 0.005EH/ton
HimeE
DT H— 485,000,000 M 100
@R 56,166,820,000 f'ﬂfﬂ  280ton. 2
F : 333.64ton
(B) % Ot iiitE 567 1|
SSPSH#{ii#g(A)+(B) 6,725 Eq]

HFT) ZZFAR AT SRR
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R 3-11 SSPS-23C EFIIVDFEHEFDHMELRIR
O#k (SSPS2S#EELIE)

SSPS-23C i
SSPSEE 6,632 ton
LEOZ TO4T LIFER 0.071 =M /ton
LEOEF TOH LI I 731| =M
LEO~GEOQOX TOTEIF 167 =M
BE&EaX b 898 | =M
it 2P

SSPS-23C i
b+ EE= 3.5km > 3.5km
Lo F+mEiE 9.62 km?®
BT 9.62 km?®
Bt LR B 2,286 =M
QgEEax b

SSPS-23C i
FHEET A FEIZ 6,725 =M
EiEdR b 898 | =M
#wrEaz b 2,286 | =M
BHgsEaR b 9,909 | =M

HFT) ZFAR TSR R

(5) ZWAUZEISSPS OOXNAEH

AETIE, XIVFTH—BET I EIFERBISA U KGHRERFGE | (L FISAUEEL SSPS))
IZDWT, EEETERLZ SSPS FHHFDEES LU IAMNEEY I AW TCERE2To/-FHY
DEE. IANB LU LEOBEE I A NRER 2R,

1) 33UEE SSPS DE
53 UEH SSPS ORHEIIOVTIEARE BCIHAKT 50 BERUTOLI LT,
55U SSPS I3 [BURHEED 4 BEBEAE, BENT 4—A—Y 2L 751N 5L TR
BEEEMT 310 S5 A LXK ER I OMA%ISAL, 100m 5% 4 SOEBETHE s 1 T
Va—UTIT LI, 8 ECRBILADS, BENTYT T —Ky¥y / UTRATHILILEY,
2.5kmx2.5km 0 SSPS &M 5L\ 560 THS, SHUIB KB &I E KT, 707 £
& TIEICRE T2 HR) 2T ARE DB s 2200 T, EEN BRI e EH 5T
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REMEDH S, SSPS 2KIFKGEE VD OWH 2 EICRGICET CHEI Y20, 77 F&F
EHEICEKELTE, 1 HOOHLTREETILWVIKRE (6 KHLU 18 Bffim) 64U, 1 HNTEE
NE=VINEALT B LITD,

2) 3BUEE SSPS MAH/ S X —IEDHE

JSS IANEFINESEIZ, 3B UXE SSPS IZDWTHATERDREEBIHNIOVWTIE, 1 EYa—
NVOBEESFIVIAAMERL, TUEY 22—V ERLOIILTLERDEES IV IANEHTD
U BEEBDERASINGA—ZL LTI 3-58 ITRTEICHELBHOEMEELL T, O
ABFEME(g/cm?), @Z DM CKBEEMED N %), 2o (FEE) DEBEAEZL LT, QFEARIK
(RZ1) (ke/B%) . @KL (TR + B8 L7 5) (kg/H) 2 3%E Uz, AKX EIBOBMiE LT,
OAXBEM(H/W), @< 70 EEE (/W) . Z DO B LT, Q&EEARK(RS 1) (M. /1),
@REL(H/kg) 8% E U7z, JSS AANETIVEFIRR, FE B LB T KB (RGEM, v 70K
EEERE) DMRITY AT LADHERKIIRMIND LT RS> TR0, SR ENFGA—ZL L=]
ANBEHIFBRTIITARWD, BB, BEESBIOZOMOEBLDEE,/ IA DI ERDZ LT,
XAEH78 SSPS FHIEBDREE /FMIAMKDOENEZL LD,

BRI ATIINTG A—=REIZDWTIE, SAUERL SSPS 1IZ20W T3S LSRRG R ER EICHE
TB574—I VT4 AZF 1 ver5 | (FZEH, 2022.11 B)IZPWVTEMNS LORFH71—I8Y
TAMBAL S DREVPRFIINTEY TNEE2ERICANIT EIFICKRELRERIIN 3-59 Dk
INIRINT WD, £z, KIFGHREEH (DC) NSV ITFTRITBNSEHETORIERIZ 40%
(2040 £E1E), HE 1 #4-VDEKHEERED I AN 4000 HHREE (BKHED 1 54490
JAR 500~1000 FHTHE | #4720 4 BOEKHERE BHLEE) LWVOBFERINT
Wb,
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<HKEXEMMELEE> <RHEEEMELBED>
- KIGEMIE (g/m?) - KZEM (F/W)
- Z D (KIZEMEDONE) AR ER (FH/W)
<ZTO(BE)EE> <ZO(BE)EE>
BEXRKSA) (kg/b) BEXRKKTA) (F/#)
PR (kg/H) - RFL(F/kg)
-EHFSRELR -EiEF+RELR

XEE)

HE
(ERiERE
R

B 3-58 HAUEH SSPS ARMETFIVDFHIBEEDH LUIRMDANINTA—%
HAT) [55 US B AR EH R T2 74— U VT4 AZF ¢ ver5) (hEH, 2022.11 B) &Y =ERAHEFER

BE URBEDO>HEO120OEEHT-Y) A5 LEE (100m@m7)
FSM1E= 300 ke KISEERS 1220kg
40 =R OFEFIENER 200 kg This (RFEZERF. 7| 4880ke
TEF. B, EUURESED)
BE 500 ke SERILEE~ORBATEO S | 641 kg
gt 1141 kg &t 6100 kg
QI _RTHESNEE
1ED21—)L (4FEE+H100mEFDABLEE) 10664 ke (10.7 )
SSPS 24K (2.5 kmIEA) TOEL 1—ILE 25 x 2 5=6251&
#10 + % 5/E 500 km~$TH EIF 2RI 625 [2]
SSPSBEE 6.67 x 10° kg (6670 k)

XDC-RF &, 7V T TR F bV IRETRTEEATSIS LERE 2 KGBEMBED 5 BT OEEIIND SN L 5RMD IR

& 3-59 »AUTE! SSPS OFHIESHE
A7) 135 LS B AR EHRIET2 74— U5+ 285 ver5) (A, 2022.11 A)

#i_ETOHEAMERE(=1GW) TH4 Thales Alenia Space €57 (=6,640ton)& HEELT
EREFRICHEDEEL RS> TS, £/2. KEHREEN (DC) NSV 7T TRITENSGENETO
BB LT 40% A EEEEL TS, 3.1.2(1)5)b THTRLZLSIZ, Thales Alenia Space
ET VORI TIIFHEE NN 2,058MW TEEEHH 1,608MW(78%). X6IZE MK ES
M 1,007TMW 72> TEY, KBHEES (DC)NODIEN 49%L8>T\N5,

PLEXY. 3AUXE SSPS THEXNTWAEERFRIZDOWTIL, Thales Alenia Space &
FIVERIEREL > TOBIEN NS,
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3) FEEIRATLDEE /JIXNEH(SSPS-23D £7I)b)

# 3-3 BLUE 3-59 DASINFGA—=REHNT, SAUXE SSPS DFEHHDEELLIVOFEH
HOIAANEEH U BREER 3-12~FK 3-13 IR T (IhEAFEETIXISSPS-23D 57V
t@—éo )O

+R 3-12 SSPS-23D EFIDFHIDESETEER
B2

)

ol

{

SALE Hfu B
1Ea2a— 100m > 100m
100m = 100m 12—

SSPSH A X 2.5km > 2.5km

SSPSEEE L 2 —ILE 625

Tt

@ 4’7E|:3.E(’=E.’:§ -
SEiEE -
CEEH -
CORBEERE 122 g/m*  |JAXAZFE

@, Dl (=@DNE) 4 & |EETN+DE

1E¥1—NLEE

100m>x100mDEE 6,100 kg
(A FEBRHEE 3,813 | ton

DEEFE (FZA4) 300| kg/E |EFIEEISER
63 ! 841| kg/#& |Ei#EF200kg. EELE641ke

(i

@@ @

S|

EEFEEFE 750,000 kg
2,102,500 kg
(B) T OBER 2,853 | ton

i e

e
\

SSPSHEE(A)+(B) 6,665 ton

H:':Fﬁ) —5&!‘41.. = Eﬁquﬁf’FﬂZ
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& 3-13 SSPS-23D EFIIDFEED IR METERESR

@3azt

SHALE

i

EE

12—

100m = 100m

100m = 100m

1€ a2—

PSH A X

2.5km » 2.5km

S5P3
SSPS#TEY 2 —iL#

625

fai]

<REBHSH >

HuSsE

TREE

66

H/w

@~ 7 OiFEmE

180

=0

€= S

SXREERE

=

E®F Ot (=B0NE)

1Eva1—LEE

DHREE

& Ok ol RE

__F

100m *x 100m D {HtE

1,023,168,000

(A)$3E 209 Rl

6,395

Ei]

40,000,000

A

EEIES

400

100,000,000,000

841,000,000

(B) ¥ O fhefiite

1,008

SSPSHEfitE(A)+(B)

7,403

HFT) ZEAR A TH SRR
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4) SSPS-23D EFIIO#HIEEIX

SAUXE SSPS IZDWTE, M EEIANEH B JOEHE IANEE BT, SEIEF
EIIZSISEED JSS IAMNETIVDEDEZDEEFHA L, BIEEMIETEAH/NTA—ZEIZD
WTIEE 3-3 ITRUAZEIIZRELETV, Mo EEMIBLTE 2007 EDEEZZDEEANT
W5, 72720, SALUEXHEL SSPS Tl REMRFL TV AIAULIFENESHER 4 552#EEHL. 7
UZEY LEO 76 GEO £ Tk 25 FIANEEINTEY, ZOHDMRBIOEES LU I A
FTTIZREESNTVADT, Bk I AMIEETO LEO~GEO £TOT EIFIzo20Tid 0 H:L
TW3,

3.3.1(5)2)HE LU JSS JAMETNOEERIANIEIE L O LV AT AT A NHEI%
WTEH U~ SSPS-23D EF )VOMERIA N R 3-14 1R T,

% 3-14 SSPS-23D EFIILDHMEEREIR ~
D% (SSPS2EH#4B LI

SSPS-23D B

SSPSEERE 6,665 ton
LEOX TOIT LIFE®R 0.071 =M /ton
LEOZ TOiTLIFaR b 735 =M
LEO~GEOX TOITEIF =H
BE&aXaxX b 35| =8
Oib EEB

SAHLE By
<byZTFFEE>
L& 5+ EE 9.62 km~
s 9.62 km-
B EFTIZ L 2286 | {EH
O@EEax b

SAHLE H{a
FEET A FEEIZ R 7,403 =H
EixEaR b 735 =M
#HEEFEaR 2,286 =H
BEgEIR b 10,424 =M

HiIFT) ZZRR AR SRR
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(6) R&o

JSS AANETNEZDAINGA—REFELEDETREL-IEFREL, ¥ VF 79— SSPS D
BETNESAUEZEL SSPS EFMIDWT, FHIMOESE, IR, #HEp, M EEMOIANAE 2
Fol, ZZETTHET 21T 272 SSPS EF WE IAMNET IMZIIHAERRO—E 2R 3-15 IZRT,

FEKTOEFEDT4—I ) T4 AT A DFERESEIZ, NV FFH -8 SSPS £.5AUXH!
SSPS(-23D) EF WL ERRIC KRB DR ENMER 57223 (-23B) EEMOEEN HDIEAEN
KELEEDBANSIIINVF TV —RDEELRUET VOB DOLEENEE 72720, EEM
BUDEFIV(-23CHI DV TEIANEH & 1T 7=,

FTOFRER, -23C £-23D 2T, FETDEEB LU IAMNIIZIEEREEIZRDIENRIA
FNz, 72720, SALERL SSPS IIEERDEES LU IAMIKNELL, HuEREE I AN FHE
AAMIEENTWS720, ZOHDIAAMIBEIRNEC TS, —HFTSIAUXE SSPS &, 550
XA 2 2EREEBEARDEEL LU IR, YIVFTH - SSPS DNARTH—IZHA
TARELLRY AAMENM D& 7822TL B8, YNVFFTH—H SSPS L.5ALUX A SSPS L D EEDERIZ
&, ZNSD M —RATREELZ-TLS,

 3-15 SSPS FHEMNEEOH LUIARERY—IVICKVEAEUEZRETIILOIZXNAESR]

SSPS-23A SSPS-23B | SSPS-23C | SSPS-23D
TLFFH— 23AETAD | 23BEFTND . , E 23
EEMHNE | REFMEER | SEELGLE SALEE
OFHEB (EE AR
SSPSEEER 23,288 13,614 6,011 3813 ton
SSPSE i 1,407 1,407 621 2,853 ton
SSPSRER 24,695 15,021 6,632 6.665| ton
SSPSEEETFIA b 7,399 7.399 6,158 6,305 =P
SSPSE IR F 570 570 567 1008] =R
SSPS# 3% b 7,970 7,970 6,725 7403 =M
C#mix (SSPS2S#BLIE)
LEOF TOTEFIX b 3,342 1,654 731 EGE
LEO~GEO¥ TOT LIS 622 379 167 o &,
BEEIZ 3,964 2,033 898 735 | =R
Cip E5B
gl EBHIX b 2,286 | 2,286 | 2,286 | 2,286 =P
©BEIZ b 14220 | 12280 | 9909 | 10424 &R

HiA) = ZE R AR R
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3.3.2 FHABAREZEATZRHOIXRIVF—IR+DRE

IARET I > THESNWAEM ERBHEFEBIANDE TP E WL E R 2 BSR4, =
INF =V AT LETIVERAWSILIZEY, 2050 EFOHARDTAINF—IANHEELZLIA, F
HABGHFHEEY AT L (SSPS)DE AL, SSPS DEE I A ML 12,500 EME TEGA
WEEANBIRAI RN HIBA U,

/-, 3.1.2(1)5)b TR Thales Alenia Space Italy #0772 1IGW #2574 (%]
SHE) COMBEIZAN 7. 7IBSTH2ILNS(H 3 21 2H) . BMAED SSPS BHFHEET
57=D121F, FFEE LUIFENUTDIA N EHRTEIHENH D,

BLEDZENS, LTI, SSPS M#2aAMH310,000 EM%E TEZZEM SSPS 28 A 457/~
DEMLIRBDLREL REUETINEERTL/-DDFEL BT LIL LTS,

3.3.3 SSPS #HEEIANIN I SEHE/N T X =Y DREAE S

(1) RIWFFHF=(RIVFINR)E SSPS OFHBDMEES LUIRFDORERES

SSPS #EEIZAMIN T RESTLIL MEEIZDFRIZE VT, ZUBERTEI—DDE
BN U7X ERNENZTTEILTEINE 2 TEHILTHD,

BT TEET VD IAANREF 2R UM, RIETIEIVFTH 8 SSPS (22WT, FHEBDME
HESIUIAMSSPS MBHEIANMIKIEFTREII DWW TREAT 2175, EAKIZIE. JSS a2
MEFNEAWT, BEBIEER MM OEEHY D SSPS-23B 7N 2 HUEL LT, SSPS FHED
EELLVIAMNMEIE, HAETHSD SSPS MEEIANEL AT 5,

3-60 IZFHHEELREEIANBR, K 3-61 ICFHBOIANRIEREIANDERE
R, F/2 SSPS-23B #EH#EL LT, FHPESLFH T IANDEEEL DL R 2 M UTHRE
FEAAMIRIETHELTA U257 %K 3-62 \TRT, RETIVTIE, T TIZFEHBO+HLREE
LEF-/2ETINVEREEL LTINS, FHEOEELV FH DD IA M EIRD SSPS A
DANMIRKIETHENKRELLSTNDB LN N5,
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13500

13000

12500

12000

11500

11000

10500

BEEaR P (EA)

10000

9500
5000 7500 10000 12500 15000 17500 20000

FHHEEE (1on)

3-60 SSPS-23B ETIICHITDFEHERESZ & SSPS #HEEIR MO R
) = ZEAA SRS MR B

18000
16000
14000
12000
10000

BOOO

6000

#EEaA R (B

4000
2000

4000 6000 00D 10000 12000
FHFIAF (EM)

3-61 SSPS-23B EFIVICHITDFHEEPIR & SSPS #ABEI X ~DEERFK
) = ZAA SRR SRR MR B
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1.400

1.300
g 1.200
5 |-
N 1.100
s o
M 1.000
gk |
g -
=
% 0.900

0.800

0.700

0.7 0.8 0.9 1.0 11 1.2 1.3
EE(E LR
— THIEE - FEHEEIA R

3-62 SSPS-23B ETIIICHITZFHEEESL LUFEHEF IR M SSPS #MEERI X ~DREIR
HA) SR ATRERR R

(2) HMAUEE SSPS O#EREIRNMINT B/INSIA—IRES

FRRIZ. A UXHEI SSPS Tdhd SSPS-23D EF NV EHEHAEL LT, SSPS D& ASI/INTA—& (F
RENEE, TOMEE, FEBEIAD, TOMI AN, HEEAM) 22X, BAOETHIBBE
IANDEALADEE L H 5,

3-63 IZEASINTA—REDEEEFEL DR % 1, AEERIANDOE e LT, &AN
NIA—BYEAEEIANI I T ER T L2V 57 &R, AET N TEREEL LTS SSPS-
23D BT METTTIZ R LRBEMETV, M OERIANEREEEL TS ET NV THDI D, &
M (FEE S L O TOM) DEES JUHEEREAME D I (FEEIBS L OEDM) DIARILED
MR IAANIRIZTHENKREILBO>TWB LN ND,

BE DI, HELLTWERELTODET N —A(ZZ Tk SSPS-23D EFIICHWTWS
ATINGA=REIZ LY FEROBEIIRSISEELRZITDH, —Fle LT, SAUXE SSPS DA SN
FIA—A % [ KGEMEM:66 FH/W—>15 FH/WIh DX 0.71 &M /ton—>0.284 &M
/tOnJIZEBE LD HEL T —AL LT, ARDBRED 2T 280 % K 3-64 (TR 7, 2
DA, SSPS-23D EFIVEFEHBDEEIZIEDLSLNEDD, HFEFKI AN 9,616 EMHLRY,
SSPS-23D &7 V& HEL T SSPS FEHIBDFKEB LD IAMMET U, BHEIAMYAEXL L5, T
DI=DORBRESAEREFE B IANDFENMETL, EHXBMORZENEINT L VIFERITE-
TW3,
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1.200

1.150
e 1.100
=J
g{ 1.050
L ﬂl
v 1.000 — ——
T §
gk 0.950
e
e
= 0.900

0.850

0.800

0.7 0.8 0.9 1.0 1.1 1.2 1.3
EHE(E - D fEER
——SEEEEEE TOMRER AT A b ——TOfaA . —e—EREE

3-63 SSPS-23D ETIVICHITDEANINTA—F & SSPS #HEEI X SDORER
) = ZEAA ARG MR B

1.200
1.150
T 1.100 —
# 1.050
= T
= C———
< 1.000
———
m S ———
i 0.950
b
@ /
el 0.900 —
0.850
0.800
0.7 0.8 0.9 1.0 11 1.2 1.3
HEFE LR
——SEEEHEE TOMEE FAEEIOA N ——FTOMOR N ——EEEH

3-64 HSUSHBECTABEMBEMEMERMELELLEDEREEE UL T— I TOREDH
HIFT) = S A FSERT (R

3.3.4 BRIRFEERT B2 DRINSA—HED BIREEEDRE

RESWLIL H5HFE(BHREE) BAATEDEDREDZEIIN U TEDREDELERTH
EWVSZLenTHEDTHY, EELZRAFORERY ATDREDTBEFIHERZENTHL, LM
ULEHTRUZED, BESTORERITET VEFEPELEEL UTHEAL TS AT NIA—REDZ
LUMEIKFT 720, BT LEEMRRERIZZ-STWB LIRSS AR ELEZTWHER
FE2BUICRBOOINENDH S, LV oREBRTIIENEELL->TWVS,

—F T, ZOIINBEEDFIIOWTIRFIIHDEDD, BENEEMED B NERDASIINTGA—4%
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HLBEDELF-ETEHIE, TOROHNEEZ REILTENIA-REDBEL TNE{EDKR
IETLEREBOILITARTHHLEZO5ND, TITARETIEVILFTH I SSPS x4
LT, 3.3.1 HTEELAZETMIDWT, WK ONDAFNTA—LZEIZIEEHUT, SSPS NI ANE
F R OI=DITMBELRDRMFITOWVTRE 21707,

(1) BiREBEDR

3.3.2 DiEY, AN SSPS #HMEEIA M LIRfEE 1 JKHEREL T, SSPS-23B & SSPS-
23C EF I DEEEM%E 0.054 {#M/ton~0.284 {&M/ton £ TE/LIET, £EFND SSPS
FEHBOIAND EREEZFFELZ, BB, ZEIE/-WXBMOR/NMEN0.054 &M /ton |l
JSS2007 FEBZEr—A (% 3-3 28R). &% AMEN0.284 EM/tonlid EEED Thales Alenia
Space Italy TOREHE(=200$ /kg) (K 3-22 2HR) THhd, /-, & EHED SSPS-2B / -2C
THW-H%(EIX0.07]1 &M /tonI TH 5,

<RLV #k Biffie UCERE LI/ 8T A—RfiE>
® &/ME:0.054 {&M/ton

> JSS2007 ERZEr—ATERULIE
® KAfE:0.284 {&M/ton

» Thales Alenia Space Italy #+® 2023 FDAXT 1+ TOMEHE (=200 $ /kg) 2 #1
B’

o EM(HE:0.071 {8M/ton

FEREZR 3-16 1TR§, KLY, SSPSHAEEIA N 1 KT Z 57201218 SSPS-23B €
TITR, FEEFIAMNE 722 EH~6,081 EADHHE, SSPS-23C €7V T 4,625 &M~
6,081 EMHDEFIZIND D HENH L IENTHD,

£ 3-16 SSPS-23B/23C EFIICHIFTS SSPS FHEIR D _LIR(E

SSPSTHIEE| RVEEEE MiEeaz b | rE |SSPSPEEAAF|sEmaztoL
(ton) (EF3/ton) (EF) (&R |otBE (&R | BE &R
SSPS.23B 15,021 0.054 1,637 2,282 6,081 10,000
__ 15,021 0.071 2,033 2,282 5,685 10,000
(r$y 51— - -
1) 15,021 0.142 3,687 2,282 4,031 10,000
15,021 0.284 6,996 2,282 722 10,000
SSPS.23C 6,632 0.054 724 2,282 6,994 10,000
-_ 6,632 0.071 898 2,282 6,820 10,000
(89 51—
£ L) 6,632 0.142 1,630 2,282 6,088 10,000
'
6,632 0.284 3,093 2,282 4,625 10,000

HAT) = Z R AR R
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(2) &EMHY(SSPS-23B)ETIVDIBEDIRET

SSPS-23B 7 /MIBWWT, kB ffin‘eR/IME(=0.054 {EM/ton) DHAIT, KEGEMEHA
15 /W, 30 /W BX0 66 /W DE X, SSPS ZBEEIA LD LFRMEINN DIZRENDEHES
7272, 22T, SSPS EEHIA ML

(SSPS £&EHIX ) =(SSPS FHZIIXI—{(SSPS DRI+ (FEEEHLLAGEHTX
P+ (FEEEZ 12 R [EIFEIR ) + (FEX B L IR N) )

TEEINS ([SSPS ZDAh | 2IFNALTH—),

BE, BEI R RGEMBEMOR/AMENS H/WIEROT72h1 bREBEREEBEL., Hrr il
¥— BERMAREHAEE (NEDO) 07Uy /MO BZEEZ AL TV, £72130 /WL
JSS2007 FEE S —ATHEALE. &ZAMEDNI66 FH/WIdELEED SSPS-2B / -2C THW
-HEFEL->TWS (R 3-3 2H).

< KBFEM BT UCERE L2/ ST A— 2 i >
o FUME:15H/W
> RO7AhAKRBEMEEE, NEDO 071y =s b BREME
e 33M/W
> JSS2007 FEZET—ATHAULE
o HA{E:66 FH/W
> EEELUTCHEAULE

FERER 3-17 1TRT REY, BB HR/ME(=0.054 EM/ton) DIFETE, K5HEME
AR (=66 H/W)DEE . EEMUADIANIITTCIZ LIREEZBZTLES 2D, AEF
IVCITHMEEI AN 1 KA TICHIZ 2N TIN5 nd, —F T, KEFEMEMHE 15 M
/W ETTIFIeNTX L, EEHNIAM 2,701 FEHUTIZTEXE BEEa 2N 1 kM
AR 25 ZEDARETH D,

TR, BB AR AME (= 0.284 &M /ton) DA AR EEAMAS 15 H/W. 30 H/W B4
' 66 H/W Dr % SSPS EEHIAA D ERENNDIZRENEFELERER 3-18I1TRT,
DA, KBERDBMAL T —AIB W TEEMUADIA NN T T TIZEREZEBAT
UEH720, RETIVCITHEEIA N 1 KHLITIZHIZ 2 28N TEIRNIENS 0D,

Z O, BEM B EFAROEEMED 1/2 1272 —A(0.667g/Wh—0.333g/Wh)IZDWTH
FIRRIZETE 2 ITHRE U, BERDH Y DET I DWTUL FRU T TDIEMHSMN I,

<IRNFFTH—=(RIVFNR) B SSPS—EE MDY | DET VAEFHIALIL LIS S 5AM>
X7=7ZU, FHEBDESE% 15,000ton BEIZE TEBI L I L MR

o [k HffiAy 0.284 &M /ton]dH WA KIGEM B 66 F1/WIDZRMAETIZHILLZER,
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(=SSPS LA e 1 KLU TITHADZEATERW)

o ZEMHYDETNERFNNIHILITS72DITIE, DL THERMA 0.142 FH
/ton] BAUF, D I RBGEMEAEAY 30 FH/WIMIFORENBRETH S, ISITZDHETE,
EBEMOBENMBITRIAMEZEDETEDILENDH D,

o KGEMBMA T T AN DBEEENS H/WHIZE TEMIEIEDIX, EEEHVET
IVASEFRNI AL T B A e IR B <725,

& 3-17 SSPS-23B EFIVICHIFTS SSPS FEHERD R~ _EFRIE (EnxE{=0.054 &M /ton DHE)
Q@smiwTU—5HL (=15021ton)
SEE - 0.054EH/ton

ZEe® | BiEd
SSPSE Mith ZiEER _ . . SSPSEEZEEER |
K8 Tt o CEERE o snpms (8| mew ; rEE
(&M KEEH (BF) _ FEE | o rEE (mm)
=) (=)

158 /W 570 841 2,373 166 2,701 5,081
308/W 570 1683 2,373 166 1,859 5,081
6568 /W 570 3702 2,373 166 (160) 5,081

HIFT) ZZR AR R K

= 3-18 SSPS-23B EFIVICH (TS SSPS FEHEFIR bD_LFRIE (&% E1f=0.284 {&M/ton DIHH)
Qv TU—5FY (=15,021ton)
SEEE : 0.2842M,/ton

ZRER ZiREE
SSPSE M AT S | T |sspswEEa b )
KBS B o CTERET x4 sogEE (5| SsE : LEE
(=) KEEt (=) . TR | orEE (=)
M) (=[)
15/ W 570 841 2,373 166 (2,658) 722
30M/W 570 1683 2,373 166 (3,500) 722
66M3/W 570 3702 2,373 166 (5,519) 722

HIFT) ZZRR AR SRR K

(3) BEMGU(SSPS-23C)ETIVDIZEDIRET

E#RIZ SSPS-23C EFMIBWT, ik Bffi A e AfE (=0.284 &M /ton) DIFEIZ. KiFEM
BAfHAY 15 /W, 30 FH/W X0 66 /W DX SSPS BFEEIAND ERMEINNDIZRE 0%
HEL-,

FERER 3-19 ITURT, REY, EEBEIRAME(=0.284 EM/ton) DIHE . KEEMEEAS
H¥EME (=66 H/W)DHE, EEMIANIYOTHEM, MEEIA N 1 KHUTIZHZ 572D
IXFEEEH DO~ 7O EEE EREZ 840 MHLATIZHIZ 2 U569 (SSPS-23C €7V —
ATI& 2,373 BA)BREATIZRWZE NSNS, — AT, EnkEffiz 0.284 &M /ton LATFIZTFIF
BIENTENUE, DI85 A —ZENEIRD SSPS-23C EFNVDEMETH UL, K EMEMP
A 7O EIFRDIAA N FIF R TERBEIINIKILT D,

BUENS, EBMZLDET INIDOTIE U T T DI LN SRz,
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<TRNVFTH—=(RIVFNR) B SSPS—EFEMLU IDTET VKRNI KL LIS D&M >
X772, FHIBOEER 6,600ton FREIZEF TRBI TS LA R
o [#XEffiA 0.284 &M /ton) Mo [ KEGEMEAMAY 66 F/WIDZRMTIIRIZ LW, TR
P EE BT AY 30 F/W NI TR SHULERAL T 5,
o HEEMAN(100$/kg=0.142 &M /ton) AT DIFE. [KFEMEMA 66 F/WITER
0N AVAC ISR

= 3-19 SSPS-23B EFIVICHIFTS SSPS FEHERI R M) _EFRIE (FinxE{f=0.284 {EM/ton DIHE)
@y TFTU—HL

fiE A © 0.2842 M /ton

;-, o =egs  |=z==
KIS T SST;F;} ¢ E;‘iﬁzp] ~{7OREBLR| WaT SSPS%;?_]jz " tEE
= AERE SR & (BMm) (&) R
158 /W 567 841 3,701 83 0 4,625
308w 56T 1683 2,859 83 0 4,625
66 /W 567 3702 840 83 0 4,625

3.3.

HFT) ZZAR AT SRR

5 XEHEFEA

3.3.1 HTIL JSS JAMET I ENR—ZRL LT, WKONDETIVIARIZOWT SSPS #iEEI A~
DIREERTo72, AFINTGA—REEEFETDHIL T, HFET/MIDWT SSPS FHIPOEES LV
AR, I61TIF SSPS BN DRIANDEEZIT o7z, UL, BRTIIATINIGA—Z[E L35
BTN UTARTEIMITL->TEY . TN ThOHEBENERIN TRV, K (KBEM, <1
JUPREEL, LT E) DMREBEBATT I TOVRWIZEEDRENHY | HMHNIIE
M UBBROEREITES> T UTE R LOBUENRD SN AREENRH D EDL L >T NS, TD
72, ARBETHTEFHERRE2 ORI, ThESDRFAPEELZEEL DD, h<ETHEND—
Bl UTOSEIZEDIEREICTINEND D,
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