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In-Space Servicing, Assembling and Manufacturing Eesa

ISAM is a strategic enabler for European autonomy,
sustainability, competitiveness, and long-term access to
space—without it, Europe risks both operational
dependence and economic marginalisation.

Critical enabler for space sustainability, resilience, and
competitiveness

Transversal impact across design, development and
operations of space missions

Foundation of a space circular economy

ESA to develop, de-risk, standardise, accelerate

Without coordinated actions, Europe risks fragmentation,
dependence, and loss of market leadership.
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Enabling Technologies Eecsa

Advanced Space Robotics and autonomy
Advanced robotic arms, end-effectors and Al-assisted GNC enable capture,
servicing, assembly and operations on cooperative and uncooperative

targets.
Modular spacecraft & standardised interfaces

Modular architectures with open, ITAR/EAR-free interfaces (capture, docking, ;
refuelling, power/data) enable refurbishment, upgrade and reuse. In-orbit
verification: New verification and testing approaches are required for

structures and subsystems assembled and manufactured directly in orbit.

In-Orbit Verification

New verification and testing approaches are required for

structures and subsystems assembled and manufactured directly

in orbit.
Refuelling, propulsion & logistics
Non-cryogenic first, cryogenic later; plug-and-play tanks, reusable
space tugs, orbital depots and containerised logistics.

In-space manufacturing & recycling

Additive manufacturing (metal & polymer), structural
assembly/joining, recycling and reuse of materials to close the
space material loop.
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ESA’s long-term objectives for ISAM esa

ESA’s vision for ISAM is aligned with objectives for 2035+
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ISAM Working Group - Overview esa

Transversal coordination through cross-directorate ESA ISAM WG

Eesa

Objective: ESA ISAM Working Group to consolidate a
coordinated approach for ISAM.

, « Coordinated by D/OPS and co-chaired by D/STS to
ISAM Mapping Working Group Report
provide an overview of ISAM to the DG and other Directors.

First step achieved through Mapping report.

+ |OS/ISAM services development programmes: Space Safety
(OPS) and InSPoC (STS)

« IOS/ISAM technology development, main actors TEC,
CSC, S2P

* |OS/ISAM users, CSC, HRE, NAV, SCI and EOP

[+ ™ samemas jouce e |
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ISAM Working Group - Purpose & Role esa

° Strategic coordination body established by the DG to ensure a coherent, cross-directorate ESA approach to ISAM,
avoiding fragmentation and strategic dependence.

° Defines and steers the ESA ISAM vision, strategy and roadmaps, consolidating missions, technologies, interfaces
and use cases across all Directorates.

° Acts as advisory body to the Executive Board, Programme Boards and Council, providing annual reporting,
recommendations and lessons learned.

°* Ensures harmonisation and standardisation, promoting open, non-proprietary servicing interfaces and
interoperability.

* Strengthens external coordination, notably with the European Commission, Member States and partners, including
commercial and dual-use considerations.

° Enables market and capacity building, supporting commercialisation, technology maturation and in-orbit
demonstrations.
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Key recommendations and actions esa

° Standardisation: Open, non-proprietary servicing interfaces

° Coordination: One-ESA roadmap across directorates

° Accelerate: Fast in-orbit demonstrations (higher risk tolerance)
° Protect: European IPR & strategic non-dependence

° Enable markets: Parallel technical & commercial de-risking

Actions
° Mandate continuation of the ISAM WG with annual EB reporting
* Endorse a unified ESA ISAM roadmap

* Formalise the OPS-TEC ISAM Centre of Competence

° Launch systematic ISAM IPR monitoring & protection strategy
° Establish a multi-directorate ISAM acceleration platform

° Reinforce coordination with EC initiatives (FP10, ISOS) and participate in international ISAM initiatives (e.g. CONFERS).
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Use Case Design Workshop: Context esa

As space becomes increasingly congested and as Europe
accelerates its transition toward more sustainable and
service-oriented space operations, In-Orbit Servicing, Assembly
and Manufacturing (ISAM) has become a key strategic initiative
at ESA.

e This is why ESA launched the first strategic initiative pilot on In-orbit
ACCELERATION Servicing, Assembly and Manufacturing. Led by the ESA ISAM

DAYS

I ——— Working Group, in close collaboration with the European
INNOVATION

SOLUTION. Commission, the initiative aims to accelerate the definition of
high priority use cases and user needs.

The first phase of the initiative mobilises industry, operators and
other relevant stakeholders for the definition of key ISAM use
cases and will be followed up by dedicated innovation sprints.
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Proposed Steps for Consolidating Use Cases

RFI via OSIP to investigate Collaborative evaluation Further definition of use
interest and collect ISAM of use cases with the cases, commercial
Use Cases EC, Member States, potential, and techr

industry, operators etc.

ISAM Use Cases
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https://ideas.esa.int/core/servlet/hype/IMT?documentId=b5f84e5e9354cc52fad0691094cef4f5&userAction=Browse&templateName=
https://indico.esa.int/event/644/overview

Design Workshop Agenda

DAY 1 — Exploration and Discussion

09:00
09:15

09:45
11:15
11:30
13:00

Welcome

Introduction and Presentation of
Challenges

World Café
Coffee Break
World Café
Wrap-up

Outcomes: foster multidisciplinary discussion

on early chosen ISAM challenges. Goal is to turn

the challenges into use cases opportunities.

DAY 2 — Deep Dive and Assessment

09:00
09:30
11:15
11:30

12:30
13:00

Welcome & Recap
Assessment of Use Cases
Coffee Break

Assessment Presentations
(10 min. per team)

Ranking
Wrap-up & Closing

Outcomes: Multidisciplinary assessment of the
use cases opportunities, and informative ranking.
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THANK YOU

Berengere Houdou

30/04/2025
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