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Astroscale - Multiple Capabilities, Multiple Orbits
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Astroscale is the only company solely dedicated to providing on-orbit services across all orbital regimes

Life Extension, 
Fleet Management 

LEX (GEO)

In-Space Situational 
Awareness/Inspection

ADRAS-J, LEX

Keeping GEO 
satellites in operation 

after fuel depletion

Surveying client 
objects and orbital 
environments at a 
variety of ranges

End-of-Life Services 
ELSA-d, ELSA-M, LEX

On-orbit maneuvers, last 
mile delivery, and de-

orbiting prepared client 
spacecraft (docking plates)

Active Debris 
Removal  

CRD2, COSMIC (UK ADR)

Reducing current debris by 
de-orbiting objects 

unprepared for servicing

Refurbishing, 
Upgrading, 
Refueling,

Maintenance

IRUS, LEX (+ELSA-M 
variants)

Upgrading, refurbishment, 
refueling, repair, or 
assembly on-orbit
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Context and Motivation
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Research & 
Development

Test & 
Manufacture 

Sales Operations
Post-sales Servicing and Support 

(Repair, Inspection, Maintenance, Disposal)

Logistics / Energy / Communications / Infrastructure Value Chain

Research & 
Development

Test & 
Manufacture

Launch Operations

Spacecraft Value Chain

Debris Removal, Situational Awareness, Life Extension, 
Orbit Adjustments, Refueling, Maintenance and Repair

In-Orbit Servicing

No commercial industry on Earth, except the space industry, is built on single use and disposal. 
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Context and Motivation

Life-Extension 
Services

Future 
In-Orbit 

Manufacturing

Future 
Refueling + 

Maintenance

End-of-Life 
Services

Active Debris 
Removal 

Future Part 
Salvaging

• A market for in-orbit servicing, assembly, refurbishment, manufacturing, 
and recycling are all part of the future of the space economy 

• IRUS is paving the way for In-orbit Refurbishment and Upgrading Services

• Refurbishment: swapping out a damaged component with a new one

• Upgrading: replacing a component with another component that has 
improved capabilities.

Refurbishment

Upgrading

Assembly

Repair

Manufacturing

Recycling

Refuelling and Life Extension
Adds value to

Leading to Leading to
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IRUS Overview and Progress Update

IRUS (In-orbit Refurbishment and Upgrading Service) is being developed as part of 
the ESA Circular Economy Programme (ORUM). Wider ESA COSMIC Programme.

The client satellite for the initial mission is a BAE Systems modular platform. 

Progress update: IRUS is halfway through Phase A. Technical work is focused on the high-
level concept, and designs for the servicer s/c, interconnector and container housing. We 
have also performed a business case analysis, which has identified several potential end 
customers for this service.
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IRUS Power Consumption

Defining the Most Attractive Components to Upgrade

Component Servicing Considerations Path to Replaceability

Battery Li-ion batteries deteriorate over time even if inactive. 

Mechanical deformation of Li-ion batteries can result in 

shorting, leakage, venting and smoke emission. 

The impact on the client spacecraft when the existing 

battery is removed must be considered.

Must replace case with standardised unit container.

Design/selection of suitable containers (refurb units) that can 

be manipulated in-orbit.

Analysis of impact on other subsystems (particularly thermal) 

and on technical budgets.

Payload Processor

Replacing a payload processor offers the capability to 

upgrade multiple elements at once, e.g., installing a better 

performing processor along with a new mass memory unit 

with improved capacity.

We are currently analysing the impact on other subsystems 

(particularly for thermal and power) and on technical budgets.

We have analysed various components in terms of their ‘serviceability’ and modularisation, in addition to commercial attractiveness. 

Aside from refuelling, batteries and payload processors are both particularly attractive components for IRUS, as failures have knock-on effects on 
every other subsystem, and there are clear commercial and capability benefits related to upgrading them.
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Robotic Arm Replacement Containers

Replacement 
Containers

Empty Slot

Capture System

Client

IRUS Concept Overview
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IRUS Servicing Concept Overview
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An example Refurbishment process could include;
• Removal of “Old Unit” from the Client
• Temporarily coupling the “Old Unit” onto/into the Servicer
• Installing a “New Unit” on the Client
• Re-installing the “Old Unit” into the now empty slot

Key client spacecraft assumptions: Cooperative, active and prepared.

We are keen to engage with potential future clients for IRUS, as design 
for compatibility is key.

Container

Client s/c

Servicer

Robotic 
Arm

End Effector

Interface
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Mission Overview

• Dedicated Launch

• One Client spacecraft (prepared and cooperative)

• Number of Refurbishments

• At least two

• EOL disposal orbit ~390 km.
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Mission Objectives

• Demonstrate in-orbit refurbishment or upgrade with an active, cooperative and prepared client

• Demonstrate the mission phases specific to RPO, capture and release of the client

• Demonstrate the mission phases specific to refurbishment or upgrade 

• Demonstrate the end-to-end communication between the servicer and the client

• Demonstrate the system FDIR and client operational constraints during the refurbishment or upgrade

• Demonstrate the refurbishment or upgrade of at least 1 type of refurbishment units

• Demonstrate the interconnector technology for the refurbishment or upgrade.

The following non-technical mission objectives are:

• Demonstrate the implementation of policy and licensing for the refurbishment or upgrade of an active client.
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Business Case Analysis Overview

We engaged a wide range of institutional, defence, and commercial end customers/key stakeholders on the 
technical and commercial considerations related to in-orbit refurbishment and upgrading services:

• Market demand is present across LEO and GEO, but the value proposition is driven by
different incentives in each

• Proving that servicing can be delivered reliably at operational scale, beginning with an
IOD, is critical for market adoption.
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IRUS is a Strategic Move to Unlock the Space Circular Economy

Enabled by on-
going missions

Enabled 
by IRUS

Core capabilities
• Heritage RPO and 

docking/capture
• Improved robotics
• Autonomous 

operations.

Markets
• Active Debris Removal
• End of Life Services 
• Life Extension
• Space Transport
• Inspection.

Core capabilities
• Next-level robotic manipulation
• Standardised interoperable interfaces
• Operations with a cooperative client
• Further heritage: RPO, capture, autonomous 

operations
• Developing critical understanding of the impact of 

robotics on whole service
• Enabling LOOP, ROBOFAB, and Recycling Space Plant.

Market
• Commercial customer on board from mission 

conception
• Significant value for LEO and GEO assets
• Incentivising future customers to prepare their assets
• Improving confidence in refurb and upgrading 

capability.
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Commercial Development Roadmap
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IRUS – Conclusions and Next Steps

• ORUM is progressing through Phase A, and we hope to be awarded A2 later this year, with B1 to follow. 
• Through CMin28, we hope to progress IRUS from Phase B2 through to full mission delivery.
• We will require support to encourage ESA member states to back this crucial and enabling mission

• We are keen to engage with robotics suppliers and those of other enabling technologies for IRUS
• We are also keen to engage with potential end customers for IRUS, to ensure compatibility prior to the in-orbit 

demonstration of this cutting-edge capability
• Question: What kind of refurb and upgrading service would be attractive to you?

Refurbishment

Upgrading

Assembly

Repair

Manufacturing

Recycling

Refuelling and Life Extension
Adds value to

Leading to Leading to
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Questions?
Dr. Rowan Curtis
Technical Bid Manager 
r.curtis@astroscale.com
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