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Zero Debris: Technical developments

Technical requirements 
for ESA missions and  

contributions

ESA support to 
industry’s transition and 

compliance to SDM 
standards

Jointly defined principles and technical 

targets for long term space sustainability

ESA SDM Policy & 

Standard

ESA Technical 

Developments
Zero Debris Charter

Zero Debris

Policy Forum

Zero Debris

Technical Forum

Engaging partners, building a communityDeveloping ESA Zero Debris approach

Crowd-sourced technical 

solutions to reach Zero 

Debris targets by 2030 

e.g. Technical Booklet
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Scope of Zero Debris Platforms evolution

Simplify 
End of Life

Understand & 
avoid failure

If failure, 
reduce risk 

Design for Removal (LEO, MEO, GEO) 

Ease removal by external servicer and decrease associated costs

Mitigatory operations (LEO, MEO, GEO)

Collision avoidance manoeuvring procedures and capabilities

Limit debris generation in case of failure in-orbit (e.g. passivation)

System resilience (LEO, MEO, GEO)

Anticipate and avoid spacecraft failure in-orbit and support decision making

Platform robustness to debris impacts

Reliable disposal strategy (LEO, MEO, GEO, Lunar)

Deorbiting strategy to comply with 5 years (LEO) 

Modular implementations of controlled re-entry (LEO)

Fully demisable LEO platforms (LEO) 

Reduce the on-ground casualty risk and simplify EoL management

1

2

3

Dark and Quiet Skies mitigation 

Reduce optical and radio-frequency impact of space assets

4

Zero Debris 
Platforms

Dark and Quiet Skies
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Zero Debris & EcoStar Platforms Roadmap

CM22

ESA SDM 

standard & Policy 2023

CM28

ESA SDM 

standard update by 2030

ESA/ADMIN/IPOL(2023)1 (link)

ESA Zero Debris Policy

ESA/ADMIN/IPOL(2025)1

ESA Ecodesign Policy

ESA Ecodesign 

Policy 2025

2026 2027 2028

Very Large 

LEO PF

> 1000 kg

Zero Debris – Large P/F – ph.1

→ SRR-level

Zero Debris – Large P/F – ph.2

→ PDR-level
S2P FutureEO S2P FutureEO

Zero Debris – Large P/F –

future EOP missions 

01/10/2026 

IPC approval

3 x 900k
Up to 15M

“Mid-Large” 

LEO PF

500-1000 kg

Sustainable “Mid-Large PF”

Phase A/B1

Sustainable “Mid-Large PF”

IOD Implemementation

EcoStar ph.0 

consolidation

Small 

LEO PF

100-500 kg Zero Debris – Small P/F – ph.1

→ SRR-level

EcoStar – ph.0
EcoStar IOD

ph.1 

consolidation

EcoStar IOD – ph.2

→ PDR-level

EcoStar 

IOD Implementation 

→ Launch 2030

PrepE

S2P FutureEO

PrepE S2P S2P

ITT out in

July 2026

2 x 400k

3 x 150k

5 x 100k

2 x 400k Up to 3.2M

Satcom

Implication of ZD for Future Satcom

SDM compliant microsatellite P/F for large 

constellation → Breadboard TRL4

ARTES

ARTES

350k

3M

CubeSat
CleanCube 

Ph. 0

CleanCube 

IOD Implementation → Launch 2028
PrepE

Funding Programmes TBC
6 x 100k

1.5-2M + co-funding

CleanCube 

Ph. A
4 x 200kPrepE

CM25

Webinar 08/07 (link)

https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
https://learninghub.esa.int/esa-ecodesign-policy-what-it-means-industry-and-european-space-sector
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Zero Debris Platforms @ CSD 2026

CM22

ESA SDM 

standard & Policy 2023

CM28

ESA SDM 

standard update by 2030
ESA Ecodesign 

Policy 2025

2026 2027 2028

Very Large 

LEO PF

> 1000 kg

Zero Debris – Large P/F – ph.1

→ SRR-level

Zero Debris – Large P/F – ph.2

→ PDR-level
S2P FutureEO S2P FutureEO

Zero Debris – Large P/F –

future EOP missions 

01/10/2026 

IPC approval

3 x 900k
Up to 15M

“Mid-Large” 

LEO PF

500-1000 kg

Sustainable “Mid-Large PF”

Phase A/B1

Sustainable “Mid-Large PF”

IOD Implemementation

EcoStar ph.0 

consolidation

Small 

LEO PF

100-500 kg Zero Debris – Small P/F – ph.1

→ SRR-level

EcoStar – ph.0
EcoStar IOD

ph.1 

consolidation

EcoStar IOD – ph.2

→ PDR-level

EcoStar 

IOD Implementation 

→ Launch 2030

PrepE

S2P FutureEO

PrepE S2P S2P

ITT out in

July 2026

2 x 400k

3 x 150k

5 x 100k

2 x 400k Up to 3.2M

Satcom

Implication of ZD for Future Satcom

SDM compliant microsatellite P/F for large 

constellation → Breadboard TRL4

ARTES

ARTES

350k

3M

CubeSat
CleanCube 

Ph. 0

CleanCube 

IOD Implementation → Launch 2028
PrepE 6 x 100k

1.5-2M + co-funding

CleanCube 

Ph. A
4 x 200kPrepE

CM25
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Aligning Zero Debris Technologies with Platform needs

Align technology roadmaps with platform needs: from supplier engagement to integration and IOD demonstration.

01 Engage suppliers early

First phases of the ZD Platforms 

activities focused on identifying 

potential suppliers, incl. preliminary 

discussions with ZD technologies 

suppliers

02 Embed suppliers in 

Phase 2

For next phases (e.g. Large P/F Phase 2), ZD 

technologies suppliers are expected to be 

included in the consortium for the following 

tasks:

• Co-engineering activities with the platform 

integrators

• Adaptation of interfaces, delta-qualification 

activities, etc.

• When applicable, maturation of 

technology to minimum TRL 6 by 2028. 

03 Mature & demonstrate

• In parallel of the ZD platform activities, 

several technologies activities are 

planned in the ZD Roadmap with different 

funding programmes (S2P CORE CS, TDE, 

GSTP, ARTES, FutureEO, etc.) 

• For smaller class platform (e.g. CleanCube), 

Zero Debris technologies to be embarked as 

piggyback on commercial or institutional IOD 

mission.

→ Enabling the transition from isolated technologies to integrated Zero Debris Platforms supporting ESA’s 2030 Zero Debris targets.
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Zero Debris technology activities: opportunities

GSTP 

Compendium

Fully funded by ESA Letter of Support from your delegation NEEDED first → contact your delegations! 11.6 M€ 10

Develop affordable disposal 

solutions for small spacecraft
Disruptive electric propulsion sub-system for CubeSat de-orbiting GT1C-805MP 1.500 k€

Improve satellite resilience

to impacts

Innovative materials and structural concepts for a resilient satellite to debris collisions GT1C-807MS 2.500 k€

Advanced simulation for resilient collision modelling to enhance health monitoring and prognostics GT1C-806MS 2.000 k€

Autonomous collision avoidance systems GT1C-808SY 1.200 k€

On-board event-based debris detection and collision avoidance for LEO Satellites → ITT issued until 

02 July 2026 (link)
GT1C-811ED 1.000 k€

Manoeuvre analytics software for space traffic management and coordination GT1C-809SD 500 k€

Data fusion for collision avoidance and space traffic coordination → ITT planned July 2026 GT1C-810SD 500 k€

W-band gyro traveling wave tube for centimetre-level space debris detection GT1C-812EF 750 k€

Adaptative operator-driven AI methods for collision avoidance decisions GT1I-806SD 800 k€

Battery passivation Containment techniques for batteries stored energy at the end of life GT17-833EP 850 k€

TDE

Fully funded by ESA 2.55 M€ 5

Ensure safer Close Proximity 

Operations (CPO) to lower the 

risk of collision

Low-Impact Velocity Tools for Verification and Validation of Close Proximity Operations Strategies → 

ITT planned Aug/Sept 2026
T711-903SY 500 k€

Dark & Quiet Skies Electromagnetically Quiet Skies → ITT issued until 24 August 2026 (link) T707-906EP 350 k€

SST & STC

Advanced in-situ data processing for Space Debris model validation → ITT planned Sept 2026 T811-902SD 400 k€

Optimization of laser intensity on space debris via coherent beam combination → ITT planned July/Aug 

2026
T811-900GS 1.000 k€

Cis-lunar debris Debris environment modelling in cis-lunar space → ITT planned October 2026 T311-900SD 300 k€

S2P

Core CS

Fully funded by ESA 1.4 M€ 2

Proba. successful Disposal Secure Autonomous Disposal Interface & Safety Module → ITT issued until 21 July 2026 (link) S3-CL-06 800 k€

Dark & Quiet Skies
System-integrated space materials database for Dark & Quiet Skies-compliant designs → ITT 

planned July 2026
S3-CL-07 600 k€

S2P

Competitiveness

Co-funding
from technology TRL6+ to market-ready products → continuous call  / Letter of Support from delegation needed → contact your 

delegations!

Towards a Clean and Zero 

Debris Future
Idea submissions here on OSIP

https://esastar-publication.sso.esa.int/ESATenderActions/details/185948
https://esastar-publication.sso.esa.int/ESATenderActions/details/184415
https://esastar-publication.sso.esa.int/ESATenderActions/details/185692
https://ideas.esa.int/core/servlet/hype/IMT?userAction=Browse&templateName=&documentId=c80f8b3eb8c33321d06afd148d86ee44
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Thank you for your attention! Any questions ?
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