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EIC space technology roadmap
WP 2023

Pathfinder (TRL1-4): In
space solar energy

« Collect

« Conversion

«  WPT

* In space green
propulsion

Accelerator (TRL6-9):
“Customer driven”
innovative space
applications

+ S/Cinspection

» Collision avoidance

* Collection, recovery &
reuse space debris

« |0OS,ADR, EoL

+ ISAM

* Microgravity platforms

Innovation

made in Europe EIC funds game-changing and market-driven innovations and high-risk Innovation
ideas of space SMEs & start-ups

#EICSUMMIT21

WP 2024

Accelerator (TRL6-9):
Innovative in-space
servicing, operations,
robotics and
technologies for resilient
EU space infrastructure

Pathfinder (TRL1-4):
Strengthening the
sustainability and

resilience of EU space
infrastructure

* In-Orbit Servicing &
Maintenance
* In-space

« In-space recycling and transportation & in-

re-use of orbital assets >pace re;fuelmg and
recharging, OTV
(ISRROA) .
» Space-based resilience

» Space debris mitigation
* Space debris
remediation
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Background - Part |

Current satellites are designed, build and launched in space,
not to be serviced, repaired, upgraded or refuelled in space

85% of satellites are discarded due to fuel depletion, there are
deployment failures, fuel leaks, etc.

Increased collision avoidance maneuvers shorter satellite
lifetimes

650 GEO satellites with 120 GEO satellites beyond their lifetime

Flight proven life extension missions (MEV-1, MEV-2, etc.) in
non-EU countries for GEO satellites

EU lacks cost-effective, scalable, and resilient mature space
technology capabilities and services to extend the lifetimes and
protect of its space-based infrastructure
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Data extracted: Payload, Jonathan
McDowell, 15/01/2024

In 2023 were launched more than
2,664 objects
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Commercial in orbit satellite servicing markets emerging to
be up to 2.3 B Euros in 2023 and reach up to 6 B USD by

203 3 Global loS Market Demand by Type of Service

Increased need for in-space mobility, LEO to GEO transfer
capabilities and cost-efficient propulsion

Increased need to keep orbital slots and extend lifetime of

satellites :
Example: Extension of lifetime with 5 years of 1S-901 led to )
direct cost-savings for GEO satellite owner of approx. 200- I
400 M Euros -y
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Lunar Gateway, Mars missions, technology transfer sliishowstin; | Bsbesian Bubion

spillovers in terrestrial ones in energy & nuclear industries
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= Threats- signal spoofing, jamming, RF interferences,
space debris collision, denial of service, intrusion,
radiation, data interception
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= Need for resilient EU space infrastructure from .
Space_based Cyber threats for Satcom’ EO and 2023 2024 2025 2026 2027 2028 2029 2030 2031‘ ‘20322033
navigation systems

Courtesy: NSR, In Orbit satellite services, 7t edition forecast to reach up to 6
Billion Euros satellite life extension services from 2023-2033

LUCH (OLYMP) (40258) Historical Longitudes
Date Range (UTCI: 2015-01-01 00.00.00 - 2023-03-13 00.00

= Viasat platform cyber attack in Feb 2022,
interruption KA-SAT's consumer-oriented satellite
broadband services

= Since 2015 Luch Olymp visited 12 times Intelsat and
7 times Eutelsat satellites

Intelsat 37€
o

Figure 4 - Timeline of Luch Olymp longitude and satellites visited. (Data
Source: USSF)

Courtesy: Espionage in Orbit: Satellite or Spy? (kratosdefense.com)



https://www.kratosdefense.com/constellations/articles/espionage-in-orbit-satellite-or-spy

Protection of the EU Space Infrastructure
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The activities that need to be performed are to scale up
space technologies to inspect, service and extend

satellites lifetime

Servicer
qoesfonew
customer

= Extend life time of satellites with more than 5 ki
years and reduce the number of dysfunctional npecion
satellites and repair deployment anomalies in orbit

De-orbiting

= Achieve EU autonomy and competitiveness of Rondez 1§ Proimty : Undocking/ 1§ Endof 005
of Servicer

critical space technologies at sub-system and system (Kl B e
level for IOS spacecraft and in-space robotics

= Protect EU space infrastructure by space-based
cyber threats, jamming, intrusion, interferences and
have secure in-space robotic operations

Retumto
paking orbit

= Generate cost-savings for satellite owners, future Courtesy: ESPI, OSAM State of Play and Perspectives on Future
' i Evolutions,2023
economies of scale for satellite owners and volutions
economic spillovers

= Reduce space debris and contribute to space
sustainability
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= In-Orbit Servicing & Maintenance - Proximity /
I | | Market Growth Market Maturi
Ops, Rendezvous, capturing, in-space robotic P e
mar)lpulatlons, p!anned/unplanned maintenance, ‘~, WW““?'"“-/,fmmm”
station keeping, in-space assembly and operations g s gingmien) g
Modular space vehicles enable Pervasive ISAM capabilities drive the structure
onorbitassembly. of the n-space marketplace providing a
/ self-sustaining economy for commercial and
/,/ government customers.
= In-space transportation & in-space refueling and 7 et
. . . w adoption
recharging, Orbital Transfer Vehicles (OTV)
R&D Demo Operations
Progress with robotic ams,  Focus on simple repairs,  Successful commercial and
vision systems, fluid transfer, ~refueling, manufacture,  government demo ease + Development
and autonomy, orbital maintenance, and transition to initial operating +Adoption
oge . decomission. capabilty. + Cooperative intefacin
= Space-based resilience - cybersecurity for satcom, Conmn | R
. . . . rmt.‘chlllm o reduce E.G, OSAM-,2, RSGS, Conupue toserve unprepared
navigation, Earth Observation and In Orbit Bk s
servicing missions, e.g. spoofing, jamming, //,’
. . . . . Pre-standards ' y
intrusion, unfriendly manipulation of space assets, sy nate
Al for cybersecu rity for autonomous RPO, Space- R&D Demo Operatons  Mrket Growth Market Maturity
data safety, space debris, SSA, SWE impacts, etc. o ’

Courtesy: Examples of satellite anomalies, Alec J. Cavaciuti,
Joseph H. Heying, and Joshua Davis, Centre for Space
Policy and Strategy 9



Expected Outcomes & Impacts

= Develop and scale up affordable, scalable and resilient
space technologies to inspect and extend the life time of
their satellites, upgrade, maintain, refuel and protect
their space-based infrastructure

= Extending the lifetime of satellites and in-space
manoeuvrability, in-space refuelling of multiple
spacecraft and protect EU space infrastructure

= Direct benefits for “end users” cost savings, mission
flexibility, safety, enhance de-orbiting capabilities, space
debris reduction, resilience of EU space infrastructure,
revenue generation from new partnerships

Courtesy: Infinite Orbits
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EIC Space Portfolio

= Space Debris Sustainability - space debris
monitoring, active debris removal, in- orbit satellite
servicing, etc.

= Enabling Space Technologies - actuators, high
temperature superconductors, propulsion
technologies, optical intersatellite links, etc.

= Earth Observation & Meteorology - thermal
infrared p/I, precision agriculture, predictive
monitoring

THRUSTME L THRUSTME
o
°

Courtesy: HYPERION EIC Accelerator, ION-X %ﬁ%ﬁg%yMEé\ABRACE II-EIC Accelerator,
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Courtesy: E.T.Pack-F project — EIC Transition

Courtesy: CASSIOPEE- 11
EIC Accelerator, Aldoria
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EIC Space Portfolio Activities
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Pro-active Portfolio management —portfolio strategic plans,
project synergies & publications

Fast track access to IOD/IOV flights for EIC space SMEs and
start-ups & CASSINI Business Acceleration Services (BAS)

Introduction of EIC space companies to potential space tech
investors, customers and suppliers

8/12/2023 - EU-Japan Centre webinar for EIC space
beneficiaries, lecturers from JAXA and Kyoto RISH university

EU-Japan: promoting innovation in the space sector
December 08 2023

24/01/2024 - 16t European Space Policy conference pitching
opportunity

The European Innovation Council (*EIC") is Europe’s flagship innovation programme to identify, develop and scale-up breakthrough

1 5 / 1 O/ 2024 - |AC 2024 E | C S pa ce com pa n | es pa n el at th e E U technologies and game changing innovations. On the initiative of the EIC Programme Manager for Space Systems, Stela Tkatchova,

M the EU-Japan Centre, through its Space.Japan Helpdesk, and the EIC are co-organizing this webinar, aiming to strengthen the
b O Ot h an d h a rd ware h O Stl n g sollaboration between the EU and Japan in the field of space industry. This activity is part of the EIC Space portfolio aiming to
. . e . strengthen the EU-Japan relations in the space sector, in particular by giving the opportunity to EIC space beneficiaries the possibility
P M d dVl ce ONn ea rly commercia | IS at| on 10 present their deep tech innovations to Japanese space stakeholders. This collaborative mission aligns with the EU-Japan Centre
mandate to provide essential support for cooperation in space-related industries, enhancing collaboration between the two regions
T2M activities and BAS coachin gin Transition panese 3 L Sace ecosfsiems e arcUay COmplemney and ek Siicanty bsneN Hm sUch oross ericasen
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EIC Success stories

= Global recognition of EIC beneficiaries

= There were 7 launches in 2023/2024 in the
context of three projects

= Ariane 6 launch of an EIC space project

= Copernicus programme as “Contributing
Missions”: Constellr, Endurosat, Promethee
(SoE)

4th CASSINI Business Acceleration Services
(BAS): Infinite Orbits, Oledcomm & ION-X

EIC space beneficiaries part of ESA Newspace
Advisory Board of 2024

European
Innovation
Council

e mmssmatde leee

Tether Technatony for Paset
Deorbic Kin- Fiy. or E.X.PACK-¥; project funded by
1 O o,

began
Damic drag Plans call for the qualification,
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Thank youl!
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Key links:

* Innovative in-space servicing, operations, robotics and

technologies for resilient EU space infrastructure

* Info Day recording

 Challenge promotional video

» Cut-off date(s): 12 March 2025; 1 October 2025

* Indicative budget: € 50 Million

 EIC Work Programme 2025 Challenge link, at page 89

European
Innovation
Council

15


https://eic.ec.europa.eu/eic-funding-opportunities/eic-accelerator/eic-accelerator-challenges-2025_en#innovative-in-space-servicing-operations-robotics-and-technologies-for-resilient-eu-space-infrastructure
https://eic.ec.europa.eu/eic-funding-opportunities/eic-accelerator/eic-accelerator-challenges-2025_en#innovative-in-space-servicing-operations-robotics-and-technologies-for-resilient-eu-space-infrastructure
https://youtu.be/srfVRWVZdEs
https://www.youtube.com/watch?v=SNDzgkn9rXo&list=PLXP2yyGajWaYbNsVbtTto7eWuEeer5pvw&index=4
https://eic.ec.europa.eu/document/download/5e1eb75f-e437-477f-9ee9-ef54ff6387fd_en?filename=EIC%20Work%20Programme%202025.pdf
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