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History of regulatory activities started in 1990's by various debris mitigation standards in each national space
agencies in the world, and followed by international guidelines in 2000's. In 2010's, the International
Standardizing Organization (ISO) and other national regulation may effect on the international trading market.
Domestically in Japan, so-called the National Space Act requires the set of debris mitigation activities
generally applied in design and operation of launch vehicles and spacecraft. More detailed regulatory
requirements will be set in near future.

On the other hand, Debris issue has been linked to the space traffic management and the national security.
This is because the unfortunate situation triggered by lack of transparency and confidence building may bring
about the significant degradation of orbital environment. The first edition of report of the working group of the
"UN Long-Term Sustainability of Space Activities", and "international Code of Conduct for space activities"
will force to strengthen these tendency.

This presentation introduce these situation. And also introduce document system in JAXA to limit the debris
generation and support design and operation work.

This document is provided by JAXA.
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Causes of Debris Generation and Mitigation Measures
The world major debris mitigation guidelines are

Mitigation Measures designed to mitigate debris caused by these factors.
(1) Removal of LES from
@) Llj?se?];lilbilt_EfOGaEt g gLHigher Displols;d LV (Distribution of number of objects
. ° observable on the ground)
orbit than GEO at EOL

— =

Spacecraft ﬂ% oAl st
_ .

(Operational or disposed) Fragments

20% 64%

Released
Objects
5%

Mitigation Measures

(1) Prohibition of
Mitigation Measures destruction
(1) Refrain from releasing || (2) Prevention of

objects in orbit break-up accidents
(3) Collision avoidance

Data from a report of ESA presented at UNCOPUOS/STSC Conference held in February, 2011

This document is provided by JAXA.



T [AR—=AFTVT—ray | EEBHE 171

Distribution of Causes of Debris According to the Number of Fragments

Causes of Fragmentaion Ranked by Number of Fragments (Events
gerated fragments more than 10)

Aerodynamics Others/Unknown
1% 11%

disposal from
space station
3%

Intentional
29%

Colllision
11%

Post-operation
Break-ups caused
by propulsion
systems
25%

The objects which generated less than 10 objects were excluded.
The events were assumed as “induced by failure” when spacecraft generated fragments within 5 years
after launching, or the launch vehicles caused break-ups on the same day of launching. 3

History of International Framework for Debris Control
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in NASA & NASDA— advanced agencies— advanced nations — international framework— (LTS, ICoC, GGE)
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Table-1 global debris mitigation rules and JAXA standard

The requirements are almost common including other various standards and guidelines.

Measures ISO Standards (or Technical Reports) JAXA (JMR-003B) TADC Guidelines 2
g General ide:a to refrain 1S0-24113/ § 6.1.1 Required § 51
£ from releasing objects
§ | S [ Slag from Solid Motor 1S0-24113/ §6.1.2.2, §6.1.2.3 Required -
N S
§ § Combustion Products 1S0-24113/ §6.1.2.1 Combustion products
E = from Pyrotechnics (Combustion Products < 1 mm) <1mm -
g
g Intentional Destruction 1S0-24113/ §6.2.1 Required § 523
R g Accident During 1S0-24113/ §6.2.2 Required (Monitoring) § 522
E 'g '§ Operation (Probability < 10-3) (Probability <107%) (Monitoring)
= S<| Post mission Breakup | ISO-24113/ § 6.2.2.3 (Detailed in ISO-16127) .
oo o § Required §5.2.1
(Passivation, etc.) (Probability < 10-3)
o §S603'22421.132 ; f;ii%‘ggﬂ_edci" _15:/'2?72) 235 km+ (1,000 - Cr + A/m) § 531
c | B Reorbit at EOL ST s €<0.003 235 km+ (1,000 + Cr + A/m),
8 . o
- E §6.3.1: Success Probability > 0.9 Success Probability >0.9 € <0.003
T ©
22 ISO-24113 / § 6.3.3 (Detailed in ISO-16164 cns
89 _ | Reduction of Orbital §S603 31: B OE Life tiin:til 2e S;Zars ) | EOL Lifetime < 25years § 532
2 0o o Lifeti 3.3.1: o
“B|E enme §6.3.1: Success Probability >0.9 Success Probability > 0.9 | (Recommend 25 years)
N—
% | 0 1S0-24113/ §6.3.3.2 (H) . Mentioned in
© w T .
< ransfer to Graveyard (guarantee 100 years’ non-interference) Required recommendation-6
Other manners 1S0-24113 / § 6.3.3.2 (a) ~ (e) - § 532
Re-entry Ground Casualty ISO-24113/ § 6.3.4 (Detailed in IS0-27875) | Controlled with Ec § 5.3.2
Collision Avoidance with Large Debris ISO-16158 Required (CAM, COLA) § 5.4
Protection from Impact of Tiny Debris IS0O-16126 Required § 54 5

5%-1 Change in circumstance-1: Domestic Law for Space Activities
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iR-2 Change in circumstance-2: Savior world standards
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Change in circumstance-3: Tendency of payload mass to be smaller
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Change in circumstance-4: Link to TCBM
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