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Clean Space Days

CAT- IOD End -to-end Mission Concept
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Context
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CAT Mission

◼ Increasing deployment of satellites in low-Earth orbit (LEO) → elevated the risk of 
collisions and the accumulation of space debris, presenting a significant challenge to 
the space industry

◼ European Space Agency (ESA) has adopted proactive measures through the 
development of Space Debris Mitigation (SDM) strategies, notably the Design for 
Removal (D4R) concept

◼ Promote the incorporation of specific modifications into spacecraft designs to facilitate 
rendezvous and capture operations by active debris removal (ADR) service providers 
→ reducing the satellites potential contribution to space debris
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Objectives
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CAT Mission

◼ Verification and validation of D4R Standard Interfaces 
in orbit and for cooperative and uncooperative 
scenarios:

◼ 1:1 version of CAT bay (active capture element)

◼ MICE (passive capture interface, GMV-AVS @ 
TRL-9)

◼ Markers to Support Navigation (passive 
navigation aid)

◼ Precursor of the full-scale mission: scalable versions 
of CAT-IOD mission targeting Copernicus disposal 
missions

D4R
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Requirements
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CAT Mission

At system level, the most driving requirements are those governing:

◼ Safe and robust RPO to the target and relative navigation performance

◼ Capture compatibility with the D4R CAT bay and use of MSN for navigation

◼ Detumbling authority and controlled de-orbit capability

◼ Communications, data handling and autonomy needs to support time-
critical operations, and

◼ Compliance with ESA Space Debris Mitigation and zero-debris principles.
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CONOPS
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CAT Mission

CONOPS: sequential and incremental verification approach

◼ Commissioning of CAT Payload.

◼ A cooperative capture followed by a change in altitude to demonstrate the 
uncontrolled deorbit.

◼ An uncooperative scenario, absolute milestone of the mission since it has 
not been performed by any other mission in ESA framework so far.

◼ Two key abort activities further ensuring the safety of the uncooperative 
captures and flight proving critical scenarios.

◼ Bonus cooperative and uncooperative captures under different 
circumstances if allowed by delta-V budget.
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Space Segment
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CAT Mission

◼ Client Spacecraft: 

◼ LUR-1 (phase A baseline)

◼ LUR-2 (phase A backup)

◼ Servicer Spacecraft: ELSA-derived platform from 
Astroscale

◼ CAT Payload: active capture element

CAT Servicer (credit Astroscale)

LUR-1 (credit AVS)

CAT Payload Breadboard during functional 
testing(credit GMV)
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Space Segment
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CAT Mission

◼ Flight Operations Segment (FOS), to 
which the space segment establishes a two-
way communication. 

◼ Ground Communication Infrastructure 
(GCI): covering the ground station(s) 
associated to the mission.

◼ Flight Operations Control Centre 
(FOCC): responsible for real-time control, 
monitoring, and coordination of satellite 
operations

◼ Payload Data Ground Segment (PDGS): 
manages the reception, processing, and 
distribution of payload data from satellite. 

◼ Externals Entities and Data Providers: 
Detailing the external elements to provide 
data required to the FOS and support the 
operations.

CAT-IOD Ground Segment 
(Phase A)
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Launch Strategy
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CAT Mission

◼ Two strategies were analyzed during Phase A:

◼ Rideshare injection close to the operational orbit

◼ Dedicated injection allowing reduced transfer and phasing

Microlauncher Concept (credit ESA)
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Additional Activities

Page. 9

CAT Mission

◼ Objective: consolidation of Conceptual Design for the selected baseline:

◼ CAT Servicer: ELSA-derived platform from Astroscale

◼ Client: AVS LUR-2

◼ Definition of inputs for Phase B1.

◼ Main technical objectives for Phase B1:

◼ A credible ADR mission architecture that can be implemented within overall mission budget

◼ A robust GNC/CPO solution capable of operating with both cooperative and non-
cooperative (tumbling targets) scenarios

◼ A validated capture mission concept integrated with the CAT Payload development

◼ A low-risk implementation plan leading rapidly into B2/C/D phases

◼ A technically mature and founded baseline at SRR that can support the implementation 
procurement
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Thank you
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