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PRELUDE
A mission demonstrating IOS 
principles  & technologies , 
integrating safety in all 
aspects of design, 
development  and  operatio n
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MISSION OVERVIEW
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Repair/Evolve

Life-Extension

Refuelling

Disposal

Inspection

How do we perform In-Orbit Servicing safely?
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PRELUDE Mission Objectives

Primary objectives: 
• Demonstrate the capability to perform far-range rendezvous with a 

cooperative unprepared client object in LEO
• Advance the TRL of key GNC components
• De-risk a GEO Life Extension-like and a LEO Active Debris Removal-like 

mission
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PRELUDE Mission Objectives

Secondary objectives: 
• Demonstrate the capability to perform mid-range rendezvous
• Demonstrate the capability to perform formation keeping
• Demonstrate the capability to perform proximity operations including:

• Straight line approaches along V-bar and R-bar
• Motion synchronization
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PRELUDE Mission Drivers

Launch Quick (Q4 2027/Q1 2028) with limited budget
• Re-use of product and OTS units where possible
• Mission design based on heritage
• Capitalise on commonalities with other ClearSpace missions

Technology Demonstration
• Focussed on In-orbit Servicing
• Equipment and SW planned for future ESA missions

Space Debris Mitigation
• Tailored mission design to ensure safety is 

prioritised within constraints
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Earn the Right to Get Closer
The evolution of the CONOPS
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Concept of Operation

Demonstrate the following in-orbit operations:
• LEOP & Commissioning: 

• Launch and initialise two satellites in LEO
• Establish initial separation and system checkout

• Orbit matching:
• Reduce inter-satellite distance using absolute navigation
• Reach conditions enabling transition to relative navigation

• Closing (far range):
• Switch from absolute to relative navigation regimes
• Reduce inter-satellite distance using relative navigation

• End of Life: 
• De-orbit and passivate the satellites

…
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Concept of Operation

Demonstrate the following in-orbit operations:
• IOD1 – Flyaround:

• Demonstrate inspection capabilities
• IOD2 – Closing - Mid Range

• Demonstrate formation-keeping
• IOD3, IOD4, IOD5, IOD6 – Proximity operations

• Demonstrate controlled approach down to close approach
• Perform  various approaches in sunlight & eclipse conditions
• Perform V-bar and R-bar straight-line approaches in forced motion (IOD3 & IOD4)
• Perform Motion-synchronisation paths in forced motion (IOD5 & IOD6)

In Orbit Demonstrations (IODs)
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System Architecture

ClearSpace’s 
Ground Segment 
and Operations

Baseline & back-up 
Launch Providers

2 identical 16U CubeSats 
with Interchangeable 
Servicer and Client roles



© 2026 ClearSpace
All rights reserved

System Description

Bespoke Rendezvous & Proximity Operation Payload 

Vision-based Instruments

Chemical Propulsion (1DoF & 6DoF)

Ranging Device

Illumination System
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Launch Vehicles Candidates 

European Launchers : 
Vega C                 Ariane 6
Maiaspace         RFA
ISAR                       PLD Miura 
Non-European Launcher: 
Space X 

The design envelopes loads and requirements from a prime and back up launcher
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DESIGN PHILOSOPHY
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Adaptable Mission

ConOps
Flexible and Adaptable through:
• Design
• Development 
• Operations phases

Designed to allow for:
• Adaptation of in orbit mission based on development and 

validation status
• Functions and equipment required for each IOD identified in 

a matrix
• Requirements defined which identify each function and its 

mapping to IODx

Mission Development Phases
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Adaptable Mission Examples

Flexible ConOps

If a payload unit or function is not available, or cannot be validated 
in time (due to schedule or development constraints), the 
ConOps can be adapted to remove or redefine the affected IOD.

Mission Development

• Use of battery charging periods to ensure sufficient 
power for complex operations.

• Adaptation of payload operation and attitude to 
provide required thermal environment.
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DESIGN FOR SAFETY
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Operational Safety

Distance

Safety

Incremental in-orbit commissioning verifying health and 
performance before use of each unit/function and 
execution of IOD

Slow controlled approach, with each stage subject to 
Ground based Go/No-Go verifying system health, 
performance and readiness before proceeding 
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Use of Passively Safe Orbits

During Closing & Far Range Phases:
• Definition of Relative Orbital Elements can ensure passively 

safe relative orbit therefore:

• Nominal minimum distance is ensured by relative orbit 
design

• Safety is ensured over a duration of several days allowing 
for less frequent Ground contact

• Spacecraft failures can be recovered to a fail-safe state, 
waiting Ground intervention
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Collision Avoidance Manoeuvre

Collision Avoidance Manoeuvre Capacity implemented on 
both Spacecraft

During Proximity Operations:
• Orbit not passively safe therefore anomalies require an active measure 

• Both Spacecraft include CAM functionality, triggered either autonomously 
in response to failure, or via Ground Command 

• Time to react dependant on phase and inter-satellite distance, with 
extension simulation performed including failure cases
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COLLABORATION WITH ESA
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The PRELUDE mission has been made possible only due to the open and 
collaborative approach between the ESA Clean Space office and ClearSpace

Thank you!



Thank You!
For your time and attention.

clearspace.today
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