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Abstract 

Institute for Unmanned Space Experiment Free Flyer (USEF) has been studying Space 
Solar Power System (SSPS) under Ministry of Economy, Trade and Industry (METI) since 
FY2000. Here we introduce some SSPS concepts and wireless power transmission (WPT) 
tests performed in this study. Also an outline of the ongoing WPT project at USEF is referred. 
 
(1) SSPS concepts 

z Single-bus Model (2002): '02 reference model is a simple, technically feasible and 
practically configured SSPS which consists of a power generation/transmission 
panel (sandwich panel) suspended by tether wires from a bus system above the 
panel. 

z Multi-bus  Model (2007): '07 reference model is Integrated tethered SSPS with 
multiple buses. This model is designed to facilitate the construction of large SSPS 
in incremental steps. Units of tethered SSPS are integrated in the geostationary 
earth orbit to the commercial plant of 1 GW level.  

 
(2) WPT laboratory tests 

z Active Integrated Array-antenna (AIA, 2002-2003) : Prototype active phased array 
panel with software retro-directive beam steering antenna(AIA#1) and hardware 
retro-directive antenna(AIA#2) had been manufactured and evaluated. The 
combination test with AIA#1&2 was performed. The purpose of the test was 
demonstration of basic phase synthetic characteristics and beam steering scheme.  

z WPT to a Rover (2006): Microwave transmission to the moving object is one of the 
spin off fields of WPT technology. A light weight microwave transmission panel and 
a rectenna for a rover have been developed and the WPT test was successfully 
completed. 

 
(3) WPT demonstration program (2009-2013) 

z USEF has started a new R&D program under METI. The main purpose of the program is 
to develop a precise microwave beam control system using a retro-directive method 
and to build a WPT model to demonstrate its effectiveness. 

z In this program, the following items will be verified; 
1. the accuracy of beam control (within 0.5 degrees at a distance of about 10m) 
2. the WPT demonstration at a distance of about 100m to show the feasibility of 

the power transmitter, rectenna and beam control system/method. 

                                                  
1 Presented at the 12th SPS Symposium, 13-14 November, 2009 
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1) ⶄᢙ࠽࠹ࡦࠕࠗ࡟ࠕ࠼࠭࡯ࠚࡈߩ㑆ߩ૏⋧หᦼࠍⴕࡉࠖ࠹ࠢ࡟ࠖ࠺ࡠ࠻࡟ޔ޿ᛛⴚࠍᵴ↪ޔߒ

ታᣉࠍ⊑ⓥ㐿⎇ߩ೙ᓮᛛⴚࡓ࡯ࡆኒ♖ࠆߔᜰะ೙ᓮߡߌะߦ࠽࠹ࡦࠕฃ㔚ࠍࡓ࡯ࡆᵄࡠࠢࠗࡑ

 ޕࠆߔ

ࠗࡑޔߒታᣉࠍવㅍ⹜㛎ߡ޿߅ߦደౝ㧔㔚ᵄᥧቶ㧕ޔߒ⹜૞ࠍ࡞࠺ࡕᵄ㔚ജવㅍ⹜㛎ࡠࠢࠗࡑ (2

㧔વㅍ〒㔌ࠆߔଔ⹏ߒቯ᷹ࠍᐲ♖ᐲⷺߩ೙ᓮࡓ࡯ࡆᵄࡠࠢ 10m એ਄ⷺߡ޿߅ߦᐲ♖ᐲ 0.5 ᐲߩ

 ޕ㧕ࠆߔߣᮡ⋠ࠍ㆐ᚑߩ೙ᓮࡓ࡯ࡆ

3) ደᄖߡ޿߅ߦ㔚ജવㅍ⹜㛎ࠍታᣉࡓ࡯ࡆޔߒ೙ᓮࠆࠃߦ㔚ജવㅍࠍ⏕⹺ߒ⹏ଔࠆߔ㧔વㅍ〒㔌

100m ⒟ᐲߡ޿߅ߦ㔚ജવㅍߩታ⃻ࠍ⋡ᮡࠆߔߣ㧕ޕ 

JAXAޔߪߡ޿ߟߦ⊑ⓥ㐿⎇ߩᣇะ೙ᓮᛛⴚ㧕ࡓ࡯ࡆᛛⴚ㧔ࡉࠖ࠹ࠢ࡟ࠖ࠺ࡠ࠻࡟ޔ߅ߥ ታ߇

ᣉޔࠅ߅ߡߒߣߣߎࠆߔᧄ੐ᬺࠄ߆᩺┙↹⸘ߩደౝ෸߮ደᄖࡠࠢࠗࡑߩߢᵄ㔚ജ㔚ㅍ⹜㛎ࠆ⥋ߦ

 ޕࠆ޿ߡࠇߐߣߣߎࠆߔታᣉࠍ⊑ⓥ㐿⎇ߡߒදജޔㅪ៤߇෺ᣇޔߢ߹

 

Ԙࡠࠢࠗࡑᵄή✢㔚ജવㅍ⹜㛎࡞࠺ࡕ 

⹜૞ࠆߔή✢㔚ജવㅍ⹜㛎ߩߡ޿ߟߦ࡞࠺ࡕⷐ᳞઀᭽ࠍ⴫㧝ࠫ࡯ࡔࠗߩ࡞࠺ࡕߚ߹ޔߦ࿑ࠍ࿑

㧝㧜ޕߔ␜ߦ 

⴫㧝� ή✢㔚ജવㅍ⹜㛎ߩ࡞࠺ࡕ઀᭽ [4] 
ㅍ㔚ㇱ㩷 ⷐ᳞઀᭽㩷

૶↪๟ᵄᢙ㩷 㪌㪅㪏㪞㪟㫑䋨౞஍ᵄ䋩㩷

䉲䉴䊁䊛᭴ᚑ㩷 ⶄᢙ䊝䉳䊠䊷䊦䋨㪉 䊝䉳䊠䊷䊦એ਄䋩㩷

䊝䉳䊠䊷䊦䉰䉟䉵㩷 ᦨᄢ 㪈㪅㪇㫄㬍㪈㪅㪇㫄 䉁䈪㩷

䊎䊷䊛᜛䈏䉍ⷺ㩷 ో䉲䉴䊁䊛䈪⚂ 㪉ᐲ䈱䊎䊷䊛ᒻᚑ㩿㪄㪊㪻㪙 䊎䊷䊛᏷㪀㩷

䊝䉳䊠䊷䊦㊀㊂㩷 㪋㪇㫂㪾 એਅ㩷

䊝䉳䊠䊷䊦㑆䈱ធ⛯ᣇᴺ㩷 นേ䊍䊮䉳䋨ᚻേ䈪㫧㪉㪇ᐲนേ䈭䉅䈱䋩㩷

䊝䉳䊠䊷䊦ᡰᜬᣇᴺ㩷 ో䉲䉴䊁䊛䉕ᡰᜬ䈚⥄┙น⢻䈭ᨒ᭴ㅧ䋨᥍ᄤᤨ䈮䈍䈔䉎ደᄖ䈪䈱䊙䉟䉪䊨ᵄ㔚ജવㅍ⹜㛎䉕ᗐቯ䈚䈢⸳⸘䈫䈜䉎䋩

䊝䉳䊠䊷䊦㔚ജ㩷 㪎㪇㪇㪮એ਄䋨㜞಴ജ䊝䊷䊄䋩㩷

䉝䊮䊁䊅⚛ሶ㑆㓒㩷 㪇㪅㪍㪌 ᵄ㐳㩷

䊙䉟䉪䊨ᵄჇ᏷ེല₸㩷 㪌㪇䋦䉕⋡ᮡ㩷

⒖⋧ེ㩷 㪋㪹㫀㫋 એ਄䈱䉅䈱㩷

䊧䊃䊨䊂䉞䊧䉪䊁䉞䊑ᣇᑼ㩷 䉸䊐䊃䉡䉢䉝䊧䊃䊨ᣇᑼ䉕⋡ᮡ䋨䊊䊷䊄䉡䉢䉝䊧䊃䊨ᣇᑼ䈫䈱䊃䊧䊷䊄䉥䊐䋩㩷

ㆇ↪ᤨ㑆㩷 㪈 ಽ㑆એ਄䋨㜞಴ജ䊝䊷䊄䋩㩷

ㅍ㔚ㇱ✚วല₸㩷 㪋㪇䋦એ਄䉕⋡ᮡ㩷

䊎䊷䊛೙ᓮ♖ᐲ㩿ደౝታ⸽⹜㛎㪀㩷 વㅍ〒㔌 㪈㪇㫄એ਄䈮䈍䈇䈩ⷺᐲ♖ᐲ 㪇㪅㪌 ᐲ䈱䊎䊷䊛೙ᓮ䈱㆐ᚑ䉕⋡ᮡ䇯㩷

ฃ㔚ㇱ㩷 ⷐ᳞઀᭽㩷

䊧䉪䊁䊅䉝䊧䉟䉰䉟䉵㩷 ᦨᄢ 㪉㪅㪌㬍㪉㪅㪌㫄 䉁䈪㩿᥍ᄤᤨ䈮䈍䈔䉎ደᄖ䊙䉟䉪䊨ᵄ㔚ജવㅍ⹜㛎䉕ᗐቯ䈚䈢⸳⸘䈫䈜䉎㪀㩷

䊧䉪䊁䊅䉝䊧䉟ᨎᢙ㩷 䋱ᨎ㩷

䊧䉪䊁䊅ᡰᜬᣇᴺ㩷 䊧䉪䊁䊅䉕ᡰᜬ䈚⥄┙น⢻䈭᭴ㅧ㩿ደᄖ䈪䈱㔚ജવㅍ⹜㛎䈮⠴䈋ᓧ䉎᧚⾰䇮೰ᕈ䇮㊀㊂╬䉕⸳ቯ䈜䉎㪀㩷

䉻䉟䉥䊷䊄㩷 䉲䊢䉾䊃䉨䊷䊋䊥䉝䉻䉟䉥䊷䊄㩷

㪩㪝㪄㪛㪚 ᄌ឵ല₸㩷 㪎㪇㩼એ਄䉕⋡ᮡ㩷

  



ԙࡠࠢࠗࡑᵄή✢㔚ജવㅍ࿾਄⹜㛎 

ㅍ㔚ㇱ
䊐䉢䊷䉵䊄䉝䊧䉟

(⚂2㬍2m)

ฃ㔚ㇱ
䊧䉪䊁䊅䉝䊧䉟
(⚂2.5㬍2.5m)

䇭䇭䇭䇭૏⋧หᦼᛛⴚ䈱㐿⊒
ฦ䊐䉢䊷䉵䊄䉝䊧䊷䉝䊮䊁䊅䊌䊈䊦
䈪ᒻᚑ䈘䉏䉎䊙䉟䉪䊨ᵄ䈱૏⋧䉕
หᦼ䈘䈞䉎ᛛⴚ

䇭䊧䊃䊨䊂䉞䊧䉪䊁䉞䊑ᛛⴚ䈱ᵴ↪
䊌䉟䊨䉾䊃ାภ䉕ฃା䈚䈩䇮ฃ㔚ㇱ
䈮ะ䈔䈩䊙䉟䉪䊨ᵄ䈱વㅍᣇะ䉕
೙ᓮ䈜䉎ᛛⴚ(JAXA䈮䈩⎇ⓥ)

䇭䇭㜞ല₸䊧䉪䊁䊅⚛ሶ䈱㐿⊒

⹜㛎䈱ല₸ൻ䉕⠨ᘦ䈚䈢䊝䉳䊠䊷
䊦᭴ᚑ䈫䈜䉎䇯䉁䈢䇮㜞ല₸䉕ㅊ᳞
䈚䈢䊧䉪䊁䊅⚛ሶ䉕⹜૞䈚䇮․ᕈ䈱
⏕⹺䉕ⴕ䈉䇯  

࿑㧝㧜�  ࠫ࡯ࡔࠗߩ࡞࠺ࡕᵄή✢㔚ജવㅍ⹜㛎ࡠࠢࠗࡑ

 

਎⇇ᦨޕࠆߔታᣉࠍ㔚ജવㅍ⹜㛎ߡ޿߅ߦደᄖޔߡ޿↪ࠍ࡞࠺ࡕᵄή✢㔚ജવㅍ⹜㛎ࡠࠢࠗࡑ

వ┵ߩㅍ㔚ᛛⴚޔࠅࠃߦደᄖવㅍ〒㔌 100m ⒟ᐲߡ޿߅ߦ kW ⚖㔚ജવㅍߩታ⃻ࠍ⋡ᮡޕࠆߔߣ 

⹜㛎ታᣉ႐ᚲߦᦸ߹ࠆࠇⷐ⚛ߡߒߣએਅ߇⠨ޕࠆࠇࠄ߃ 

1) ᢝ࿾㧔㔚ᵄߩᐢߩߤߥࠅ߇቟ోᕈࠍ㈩ᘦߚߒᄢߐ߈㧕 

 ⵝ⟎ᩰ⚊႐ᚲ╬㧕ޔ਄ਅ᳓㆏ޔ㧔㔚ജࠖ࠹࡝ࠖ࠹࡯࡙ (2

3) ታ㛎ⅣႺ㧔Ⓩߥ߆߿᳇⽎ⅣႺޔᐓᷤߩ ᔨ޿ߥߩ㔚ᵄⅣႺ㧕 

 

㧡㧚੹ᓟߩዷᦸ 

੹ᓟ 5 ᐕ㑆એౝ࡯ࠡ࡞ࡀࠛߦવㅍᛛⴚߟߦ

 ޕࠆ޽ߢቯ੍߁ⴕࠍ⸽࿾਄ᛛⴚታߩ⸤਄ߡ޿

㧕ߩ⸽㧔࿾਄ታޟߪߢޠ↹⸘ቝቮၮᧄޟߚ߹

⚿ᨐࠍ〯߹ޔ߃චಽߥᬌ⸛ࠍⴕ3ޔ޿ ᐕ⒟ᐲ

⏕ߥ⊛ࡓ࠹ࠬࠪ߿ᓇ㗀ߩߢᄢ᳇࿤ޔߦㅜ⋠ࠍ

⹺ࠍⴕ߿ޢ߁߷߈ޡޔ߼ߚ߁ዊဳⴡᤊࠍᵴ↪ߒ

ߣߎࠆ޿ߡࠇߐߣޠࠆߔᚻ⌕ߦ⸽㆏਄ታ゠ߚ

ߒ⼂ᗧࠍࡊ࠶࠹ᰴࠬߪ⊑ᛛⴚ㐿ߩ੹࿁ޔࠄ߆

 ޕࠆ޽ߢᚲሽ߁ߥߎ߅ࠍ⊑㐿ߟߟ
 

ෳ⠨ᢥ₂㧦 
[1] USEF㧦ޟᐔᚑ 14 ᐕᐲ ቝቮᄥ㓁⊒㔚ࠪࠬࡓ࠹ታ↪ൻᛛⴚ⺞ᩏ⎇ⓥޠ㧔ᐔᚑ 15 ᐕ 3 ᦬㧕 
[2] USEF㧦ޟᐔᚑ 19 ᐕᐲ ᄥ㓁శ⊒㔚೑↪ଦㅴᛛⴚ⺞ᩏޠ㧔ᐔᚑ 20 ᐕ 3 ᦬㧕 

[3] USEFޔ㧔⽷㧕ᯏ᪾ࠪࠬࡓ࠹ᝄ⥝දળ㧦ޟ૞ᬺ↪ࡠࠢࠗࡑߩ߳࠻࠶ࡏࡠᵄㅍ㔚߮ࠃ߅ㅢାᛛⴚߩ

㐿⊒ߦ㑐ࠖ࠺࠲ࠬࠖ࠹࡝ࡆࠫ࡯ࠖࡈࠆߔႎ๔ᦠޔޠ㧔ᐔᚑ 18 ᐕ 3 ᦬㧕 

[4] ⚻ᷣ↥ᬺ⋭㧦ޟᄥ㓁శ⊒㔚ή✢ㅍฃ㔚ᛛⴚߩ⎇ⓥ㐿⊒ޠ౏൐ⷐ㗔㧔ᐔᚑ 21 ᐕ 7 ᦬ 3 ᣣ㧕 

䉲䉴䊁䊛ኾ㐷
ᆔຬળ൘๔

⊒ㅍ㔚ኾ㐷
ᆔຬળ൘๔

H20ᐕᐲએ㒠䈱

⸘↹┙᩺

䃁 ࿾਄ታ⸽⹜㛎

䂹䇭ⷐ⚛⹜૞
䂔䇭ᣇᑼ⏕⹺

䃩䇭゠㆏਄ታ⸽⹜㛎

H19ᐕᐲ H21ᐕᐲએ㒠

࿑㧝1� ੹ᓟߩዷᦸ 


