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Satellite Operation in Special Space Weather
- Cross-Platform Satellite Operation Control (XPSOC) -
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¢+ Operations-enabling technology in ground and flight systems

¢+ Operations management

<*

Mission planning

<*

Mission management

<>

Cross support and interoperability

<>

Launch operations

<>

Spaceflight operations
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* F107 reaches high values

* X2.20n2/17/23 and X2.1 on 3/3/23
*  Maximum Kp 7 (2/27/2022)

* 64 days reach G scales in 2022

* Solar activity is increasing
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* Area to mass ratio of the satellite
The drag coefficient

Characterises shape of the
object, determined"
experimentally
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(Sun spots) * Prediction very difficult, Risk of
false events, Missed events
Flux of heavy ions Solar Cycle 90% Years |+ Background levels used for
GCR >10 MeV/nucleon worst case dimensioning
* Propagation  direction/speed
Magnetic Storm 24 difficult to assess, IMF not
dictable yet
ERB High energy fluxes CMEs 50-60% days pre S8
e-/protons » Risk of false events, Missed
events
: Recurrent pattern according to
Magnetic Storm 70-80% 27/28 solar rotation
High energy fluxes days |+ Highly Predictable
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Do we have the means to ensure earth orbit sustainabilityin the New Space era?

Collision Avoidance Techniques: Fit for purpose? G
Challenges of electric propulsion
Role of autonomous manceuvres /"
Active on active conjunctions and rules of the road ‘
In-house tools vs central servnce solutions SpaceOpg

Space object tracking and g ient for ad
Improvements in tracking: more objects but better accuracy
Role of In-orbit observations of conjunctions, data sharing
Role of Al in improvement debris detection
Space weather impact on orbit determination
Globalrzf affic coordination: a realistic goal?
dow d bottom-up approaches
coordination efforts, contacts database, transparency, inter-operability
collision risk estimation techniques between operators, common reference framework
road and trust level in other operator
@ il governmental and commercial assets for data sharing efforts

, trusted approach as achieved in aviation be applied for space traffic management?

2 O

©

« nercial vs agency-based solutions
Radio Spectrum and Interference Coordination
Regula‘ 5 of new debris mitigation legal i and
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SSU3 Discussion: Can space weather services improve safety and reliability of space

operations?

* Different aspects of space weather to consider e.g.
* Radiation effects leading to e.g. mission outage
* Thermospheric drag leading to orbital degradation & Increased uncertainty
* Tools/data currently in use vs needs?
* Support for post ly analysis, nea | &fi
* Howto Into 7
* Inf P C data stream, timely notifications, role of forecaster?
* Are new operational scenarios emerging that lead towards new requirements for space weather info?

« Confid

1

in space
* What level of confidence Is needed for operational decision making?
* Route to tailoring how conditions may Impact *specific* operators hardware
+ Balance between design considerations and space weather services?
* Enough f: and 7
*  What is missing?
* How to facilitate more exchange?
+ Meetings and workshops? European Space Weather Week... US Space Weather Workshop.... SpaceOps!|

Other...?
* Many space her prog) actively ging feedback from (end users)...
« CGMS anomaly database initiative \\‘
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The EDRS Mission: Laser Communication

* Manufactured by TESAT Spacecom
* Program lead by the Space Adminlstration of DLR
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