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ESA Launches and Mitigation Efforts in 2016 (1/2) 

Sentinel-3A (with EC) 
• Launch: February 16th, 2016 from Plesetsk (Rokot),               

804km x 802km @ 100.9° 
• Mission: Ocean and land temperature and colour 
• Briz stage lowered its orbit after insertion to 400 x 

800km 
Exomars  

• Launch: March 14th, 2016 from Baikonour (Proton),               
in Mars orbit 

• Mission: Trace gases in the Martian atmosphere 
• Briz stage escaped 
• External Briz tank will re-enter within 25 years 
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Debris Mitigation Efforts by ESA in 2016 (2/2) 
Sentinel-1B (with EC) 

• Launch: April 25th, 2016 from CSG/Kourou (Soyuz),           
697km x 695km @ 98.2° 

• Mission: SAR land and sear monitoring 
• Fregat stage performed a controlled re-entry 
 

Galileo 13,14,15,16,17,18 (with EC) 
• Launches: (13, 14) May 24, (15 - 18) Nov. 17th 
• 23235km x 23212km @55deg 
• Fregat and Ariane 5 EPS stages moved to graveyard 

orbit 
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ESA Space Debris Tools 

https://sdup.esoc.esa.int 
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Collision Avoidance 

• 16 spacecraft 
monitored 
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User / Operator Front-End 
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Sentinel-1A Impact 2016/08/23 
– At around 17:07 UTC:  

– Inconsistency in the GPS-based orbit solution 
– Ad-hoc change in the wheel rates 
– The output power of the SAW+Y Solar array 

dropped by 280W from a nominal 6000W on 
2016/08/23 17:07:47 UTC  

– After analysis: 
– Loss of about 5% solar array 
– Orbit change by 0.7mm/s 
– Attitude changed by a few degree 
– USSTRATCOM tracks 8 fragments 
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• The impactor was a man-made piece of debris (most 
likely an explosion or collision fragment) of 0.2g 
mass and approximately 1cm size  

• It approached with about 11km/s 

Sentinel-1A Impact 2016/08/23 – Onboard Camera 
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Megaconstellations - planned 

• Selected proposals from the last FCC (Federal Communications Commission) round 
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Megaconstellations – and the current environment 
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Environmental Effects of a Large Constellation 

 
Sample Constellation 

Constellation 1080 satellites  
1100km altitude 
20 orbital planes 
85deg inclination 
50 year mission 

Satellites 200kg mass  
1m² effective cross-section 
5 years of mission lifetime 
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Extrapolation of Trends 
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Annual Mitigation Compliance Review – Clearing 
Protected Zones 
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Annual Mitigation Compliance Review –
Fragmentations 
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7th European Space Debris Conference 

18-21 April, 2017 
ESOC, Darmstadt 
https://conference.sdo.esoc.esa.int/ 
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Summary 

• ESA has launched 9 spacecraft in 2016 in compliance to UN guidelines 
• ESA has put its space debris risk analysis tools online and has the permission 

for worldwide licensing 
• Global performance in mitigating debris still shows apparent trend in LEO 
• The operation of a mega constellation requires dramatic improvements in 

technical reliability and operational paradigms to successfully execute post 
mission disposal 
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