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デブリ除去衛星システムサイジング検討<その 2> 
Debris removal satellite system sizing examination #2 

 
○廣田 賢治，渡辺 順一郎(TECS)，桑尾 文博，大塚 聡子(NEC)， 

河本聡美，池内 正之(JAXA) 
○Kenji Hirota, Junichiro Watanabe(TECS), Fumihiro Kuwao, Akiko Otsuka(NEC),  

Satomi Kawamoto, Masayuki Ikeuchi(JAXA) 
 
デブリ除去衛星の開発においては軌道上実証を行い、実用化衛星の開発を目指すというロードマップが立
てられている。実証を目指す上で、衛星システムはシンプルかつミニマムな設計を検討した。本報告では、軌
道上実証衛星のシステム設計結果を報告するとともに、実用化に向けた課題を検討する。 
 
In the roadmap for developing the active debris removed (ADR) satellite, the demonstration satellite will be 
launched before the ADR satellite. As the verification is a top priority, the demonstration satellite is minimum 
designed. The system of the demonstration satellite will be reported and issues to develop the ADR satellite 
will be discussed. 
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Space Debris is dangerous to spacecraft on the 
orbit.  ADR satellite system is being studied. 

Fig.1 Debris removed Sat. Roadmap 
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ADR Sat. Policy 

Demo Sat. Policy 
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Requirement ADR Sat. Demo Sat. 

System 
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Table 1.  ADR Sat. and Demo Sat. Requirement (1/2) 
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Requirement ADR Sat. Demo Sat. 

Debris Capture 
 

 

Debris Removal 

 
( EDT Electro 

Dynamic Tether )

 
(1) 5km 
(2) 1A 
(3)EDT  →  

Table 1. ADR Sat. and Demo Sat. Requirement (2/2) 
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▌
Table 2. Demo Sat. Component and Mass 
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Fig.2 Demo Sat.  
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Fig.3 Demo Sat. size 
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▌

Fig.4 Mission Orbit and Milestone A~I 
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▌

Fig.5 The vicinity of the debris 

Fig.6 Navigation 
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▌

Fig.7 Motion of the satellite in  
 the vicinity of the debris 

Fig.8 Error in position Fig.9 Error in attitude angle 

Less than 10cm 
(1400 2000sec) 

Less than 3deg 
(1400 2000sec) 
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▌

Table 3. Capture Mechanism trade-off 
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▌

Fig.10 PAF Capture 

 
 
 

Fig.11 Capture Mechanism Configuration 

 
PAF is held by a Capture Mechanism. 
 

 
After Capture of PAF, EDT is extended. 
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▌
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Fig.12 EDT Configuration 

EDT 

Camera 
View 
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▌

Fig.13 S-Band ANT View interference 

2 SANTs are installed in +X panel 
and +Z panel. 

This document is provided by JAXA.



宇宙航空研究開発機構特別資料　JAXA-SP-14-013266

Page 17 © NEC Corporation 2014     

▌
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Fig.14 Catch of Relay Satellite 
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▌

Table 4. Solutions of S-Band ANT View interference trade-off 
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SANT 2  

  
  

This document is provided by JAXA.



第 6回 「スペースデブリワークショップ」 講演資料集 267

Page 19 © NEC Corporation 2014     

Page 20 © NEC Corporation 2014     

 Concluding remarks

▌

▌

▌
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E1 
 

デブリ除去のための国際枠組みの検討 
Study of International Framework on space debris removal 

 
○後藤大亮、辻田大輔、河本聡美（宇宙航空研究開発機構）、  

大塚聡子、神武直彦、狼嘉彰（慶應義塾大学大学院 SDM 研究科） 
○Daisuke Goto, Daisuke Tsujita, Satomi Kawamoto (JAXA), 

Akiko Otsuka, Naohiko Kotake, Yoshihiko Ohkami (Graduate School of SDM, Keio University) 
 

近年、各国のデブリ対策、および除去に向けた研究開発へ投入されるリソースは拡大しつつあり，宇宙環境
保全のためのデブリ除去は必須であると世界各国が捉え始めている。我々は、人類の共通活動領域である
宇宙の環境保全は国際協力の下に実施すべき課題であると捉え，最大の除去効果を定常的に得られるよう
に導くことが可能となるような枠組みを検討した。本検討では，枠組みをシステムとして捉え、システムエンジ
ニアリングの設計手法を活用し，要求分析・機能分析・機能配分・統合を行った。現行の国際的枠組みであ
る温暖化ガスや INTELSAT 等をリファレンスモデルとして，枠組み構築過程，及び，枠組みの運用も考慮し
た。これらをまとめ、実現性の高いデブリ除去枠組み案を構築した。 
 
Recently, many countries begin to invest much resource for developping the debris removal technologies. This 
indicates these countries acknowledge it is important to realize clean space environment by removing debris 
for future space utilization. However, currently, each is only carrying out engineering developments 
respectively. Since space should be shared by the entire human race, we consider the debris problem as a 
worldwide problem, not a country's one. Based on the awareness of the issue, we study establishing the 
international framework for space debris removal. 
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