Space Debris/Sustainability Activities in ESA in 2021
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https://sdup.esoc.esa.int/discosweb/statistics/

Space Traffic Trends

—_
\l_.
wn
e
o
2
9
o
U—
S
| -
)
pa!
E
5
=

Payload Launch Traffic into 200 =h, = 1750 km

Bl m = 10 kg

B 10 kg < m < 100 kg
EE 100 kg| < m < 1000 kg
/] m > 1000 kg

1960 1970 1980 1990 2000
Launch Year

2010

+ THE EUROPEAN SPACE AGENCY



Collision Avoidance - Today
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Break-Ups in Orbit Today esa
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Post Mission Disposal LEO — all objects esa
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Post Mission Disposal LEO — objects that Lesa
need to perform a disposal manoeuvre
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In the Matosinhos Mani ESA Member states highlighted the
potential contribution of the PROTECT Accelerator in “safeguarding and
protecting European assets from space debris and space weather
interferences, in synergy with relevant national, EU or other European
initiatives, at a moment when it is urgent and relevant for Europe to
ensure available and resilient infrastructure and services for its society
R and economy.”
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Stakeholder Workshop @esa

@ EUMETSA

inmarsa

euraspace

Zero Debris Policy and Autonomy for Safe
European Spaceflight

Ensuring the Safety of Assets in Space and On-
Ground
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Debris Neutrality

Adding zero debris to the
Earth orbital environment

Apply Space Debris Mitigation:
>90% compliance with Post Mission
Disposal for LEO, GEO and MEO

by 2030 Removal of debris (failed satellites,
upper stages, Mission related
objects)

Debris neutralit
¥ Circular economy of space

by 2050
Recycle 50% of launched mass

A workplan is being prepared to achieve these goals
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SDM: What is being done - technologies

Propulsion passivation valves

PASSIVATION

1 PCDU with integraed passivation

function

Deorbit kit

~
CONTROLLED REENTRY
./

Deorbit Solid Rocket Motors

[ END-OF-LIFE TECHNOLOGIES ] -

Drag augmentation devices

Legend

UNCONTROLLED REENTRY

DESIGN FOR DEMISE Demisable Reaction wheels

Demisable Magnetorquers

Containment technologies
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PROTECT: Transition to a Circular Economy in Space (2050) @ esa
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Servicers
- Refuel Bt e
« Assemble opm

 Manufacture

Orbital Depots

» Space logistics

* Propellant tankers
* Warehouse

Upgradable platforms
* Permanent Hosted LEO/GEO platforms
* Next generation platforms
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Developments targeting impact assessments Cesa
on the space debris environment

2010 2015 2020 2025

Classical environment models Digitally integrated environment models

Debris impact metrics definitions
Environment Capacity

Aggregated risk metrics & sustainability targ

Yearly Public Environment Report
Space Sustainability Rating
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The Space Sustainability Rating is a composite indicator meant__ — —
to highlight positive behaviours operators can adopt - -

. . . . 1 AN
to reduce their contribution to space debris and. — — ECW/GN%LIRIC Ll AN W eSpace
to implement sustainable operations _ —~ Fqb RUM @ eSsa — AN EPFL Space
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Concept definition Module selection Architecture definition Product testing Provider selection 14
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