Space Debris and Space Traffic Management

Dr. Rolf Densing; ESA/ESOC,
Space Working Group of the Belgian Senate
27.05.2021

= I ™ 4+ DRl ==l = = =M 5 I = = [+ = EE E » THE EUROPEAN SPACE AGENCY






N k\\“\‘t_

Sentinel 1A {cesa

et
-

April 2014 o &S s August 2016, -

S

- .
ST, :\: ",
L:“‘I._ o e
by L o,
; o

N

P R T T T B g i
\\\\\\'\‘ _\\-\\_\\\_\ Ta @
AR

-&%
7S



Space Traffic Trends Eesa

Payload Launch Traffic into 200 <h, < 1750km
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Collision Avoidance

Encounter Details
JSPOC
2020-02-27 02:53:20
TCA
2020-02-28 01:24:50
Miss distance Relative Position (RTIN):

55m 15 m,

50 m,

19 m

Probability
1.964e-2
Comments
MEETS EMERGENCY CRITERIA
OBJECT: Payload OBJECT2 . .
R Rocket Fragmentation Debris
26200 (SATCAT)
Sentinel-1B
CZ-4B third stage
o o (L-14B)
| fragmentation
rﬁ debris
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Space Traffic Management Solutions

Payload-related debris Satellites

Percentage of conjunctions

2017 2018

= I ™ 4 - 2l ===l === I == 4 + 3 —_ - » THE EUROPEAN SPACE AGENCY



Mitigation of Space Debris Eesa

LEO graveyard
GEO

Re-entry | [be-orbiting Collision JpPassivation Re-orbiting

Safety Avoidance
A |
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RE-ENTRY RISKS

SPACENEWS

UNIVERSAL ROBOTS
Schneller als der Wandel in Ihrer Elektronikproduktion )

) T

Chinese rocket stage predicted to reenter atmosphere around
May 8
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De-Orbiting Technology g : _.

L] . .
Cnn_trnll‘ed reentry § . Pressure regulator . N
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- Deorbiting motors

Passive devices
for uncontrolled reentry
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Demonstrate Active Removal

Capture
Stack Configuration

A  -Far Range Rendezvous
VESPA - Close Range Rendezvous

—-: - Commissioning
- Target phasing

- Launch at 500 km
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Making Orbit Information more Accurate
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Impact of a mission on the space environmentesa

O

Frequency coordination (example)
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ESA Tools offered

DISCOS

ESA-DRAMA

The ESA-ECSL Space Debris Regulation, Standards and Tools Workshop
19-21st of March 2019, ESA ESOC, Darmstadt, Germany

DEBRIS RISK ASSESSMENT
AND MITIGATION ANALYSIS
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CYBERSECURITY FOR S2P @esa

For our Services (NEO Coordination Centre, SWE Payload Data Centre)

Risk of Misinformation, malicious intent, damage to the S2P image
For all our Missions

Mission availability and continuity
For resilience of data exchange
Blockchain for CREAM F S
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Belgium in Space Safety

Space Weather
« Operate the European Space Weather Data System

« Coordination of Space Weather Service Centres

« EUV-Imager for the Lagrange mission

.3
¥
Planetary Defense
 First deep-space cubesat operations for Hera (ESEC)
® #}

e Infra-red detectors for Hera
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SPACE WEATHER SYSTEM TODAY

Eesa

Space Weather Services Network

Space Weather Service

Network

- Space Weather Coordination
— Centre (Brussels)

Portal hosted by the Space
Weather Data Centre in Redu
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LAGRANGE — FIRST EVER OPERATIONAL SPACE
WEATHER DEEP SPACE MISSION

LAGRANGE EUV Coronal
Imager (LUCI):
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HERA — BELGIAN CONTRIBUTIONS
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THANK YOU

www.esa.int

European Space Agency
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