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CM25 Ground Segment Priorities

Meeting ESA Science data downlink needs:
A Fifth deep space station in South America.

Deploying next generation data systems

across ESA missions:

A Next Generation Mission Control system and
application ecosystem.

A EGS-CC based control system for ground

stations.

Secure Multi-Misson Control Systems for

increased efficiency and security.

2

Implementing ground systems technology
road maps with industry, including:

A Artificial intelligence

A Optical communications
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Securing ESA6s Mission Operat i @esa

-~

Cyber Security Operations Centre (C-SOC):
A Detecting and countering cyber-attacks on
ESAs missions.

Secure Ground Segment:
A Robust multi-mission ground segment to
significantly reduce the attack surface.

Cyber R&D: | :
A Innovating for strong cybersecurity, from o ~ | L

engineering frameworks to space-link security. " T R R S S O : - i
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ASSIGN (Advancing Solar System Internet and GrouNd) Eesa

[A Programme focused on Safeguarding European role and interests in the global vision of a Solar System Internet ]

A Prepare and deploy its European backbone and prepare operational readiness
A Foster European industry competitiveness for SSI realisation and future exploitation




Industry Needs and Support in Operations esa

Needs of ESOC:
1. Even Higher Service Utilization for ESOC core services

A Several Services in various domains, such as Flight & Ground Operations Engineering,
Security Operations Engineering, Training & Simulations Services, IT & Logistic Services

2. Deep Space Communication Services

Enable and Support industry:

ESA licensable applications including Operational Software
ESTRACK Deep Space Communication Services

Facility Provision i Access to reference facilities, Data,
OPSSAT/ Space LdlighttestingESA i n
Testing/assessing/consultancy - Expertise

Training T OPS Academy

i O] o SRR L o
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PROTECT ASSETS FROM SPACE HAZARDS Eesa

Féttu: S s s I=pemsal=ng e 1 TRIEs weanseeehes ae ssmtered o5 ben Theth

Protection of our planet, humanity and assets in space
and on Earth from hazards originating in space

..-—.7?»’::77‘.4</-/iﬂ—'//
— = ] 4 == _ o ] E = Il ] = 5 =" ™ | 3 = 4+ |+ = = ¥ K s -+ THEEUROPEAN SPACE AGENCY




Space Safety: A concern for society

Solar flares in May ' Asteroid 2024 YR4 has SpaceX rocket debris
2024 revealed Earth's non-zero odds of hitting crashes into Poland
vulnerability to space Earth
weather —
Kbl o

>

5
Fireball spotted in sky over Pocklington East
Yorkshire before the debris crashed into eastern
Europe

Eve Webster

BBC News
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S2P Period 3 Proposal: High-level structure

31% New
69% Continuation

ADRIOS
Cornerstone

Planetary Defence
Cornerstone
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Cosmic (Small missions, mission preparation, service

development, core technologies and competitiveness)
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Classification of programme content

Service Development

Small Missions Mission Preparation

Core Technologies
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Mission implementation and studies

Implementation at CM25

Mission Implementation (Phase B2/C/D/E)

Mission Studies (Phase 0/A/B1)

oo SAIEEEUN,

SW Nanosat SATIS SAILOR EcoStarts Circular Economy
#3 10D

RAMSES
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Vigil

Vigil is an operational mission at L5 providing the capability to monitor and predict space
weather activity and provide a timely warning of extreme solar events.

Lloyds of London updated space weather report (2025)
estimated cost impact of Lesa
from due to a major solar event;

At L5 forecasting of 4-5 days may be possible (vs 12-18hrs
from L1);]

Instrument suite split between Remote Sensing (imaging) and
In-situ (direct environment measurements);

VIGIL provides source data needed to support
current Nowcasting service as well as future Forecasting
capability;

Maintain during an extreme solar event;
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Vigil Opportunities

Platform largely based o\strobusNEOQO, standard platform avionics equipment, but still some C'
opportunities; s
Primary and secondary structures x

Harness

Gyro

Solar Array

MLI

RF Comms, Antenna Pointing subsystem, High Gain Antenna => ITT issued but extension possible in some cases

Vigil Missionspecific/support items Opportunities
MGSE/EGSE and SCOEs
Spacecraft SIM
Test Facilities
Mission Operations Centre elements => CFDP, Al ground proetssor
Payload Data Centre => Ground processors, Mission Plagtiaing
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RAMSES

Rendezvous mission with Apophis to monitor the close encounter with Earth and characterize with
high-resolution before and after the encounter to assess its interaction with Earth's gravity

Eesa

A Strong international dimension (JAXA, NASA, ISRO) g
A Very strong demand by the planetary defence community ' ramses |

A Most credible way to get to Apophis
A PDR passed in January 2025
A CDR in Q4 2025, launch in April 2028
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RAMSES

A Mission design largely based on the Hera heritage design /
consortium due to the extremely compressed schedule

A Limited additional opportunities:

A Few flight items to be adapted w.r.t. Hera

A Thermal HW, incl MLI
A Harness

A Several ground items, where Hera re-use is not possible:

A MGSE (Transport Container, S/C Hoisting Brackets, PM Hoisting Brackets,
PM LD Stiffeners, Payload Deck Dummy, Support Washers)

CCS

EPS SCOE (SA Simulator, Battery Simulator)

Battery Conditioning Unit

TM/TC FE

X-band RF SCOE (only one available, to be shared between ATB and PFM
[1 one more could be needed?)

Launch COTE (not exiting on HERA)

GNC SCOE updates

To Bo T To To I Do
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RISE

RISE aims to bring together a service provider and a customer for the verification of life extension
of a satellite through Attitude and Orbital Control Takeover (AOCS Takeover) in geosynchronous

graveyard orbit (GGO)
esa

A Industry led mission by D-Orbit-IT i industry defining the
mission and system requirements

A End-to-end contract signed in Q3 2024 covering Phase
A to E, with SRR in Q2 2025

A Following the verification in graveyard orbit, ESA role '
ends, industry to continue with commercial service rise

Through RISE, ESA is supporting D-Orbit to develop a commercial service for I0S, with recurrent
missions planned from D-Orbit after RISE.

ESA UNCLASSIFIED - For ESA Official Use Only

I E=E BN s f=E=MMBpM™IE3RDDTsH+=RH = pomE 20

-_—=— - __ o



RISE

A Mission is currently in Phase B1, with D-Orbit (IT) the Prime actively working to
identify subcontractors/suppliers for the later phases through RFI/RFQs

A Opportunities:

Thermal HW EGSE
Vibration and TVAC Facilities
Reaction Wheels EMC faclilities
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Cosmic segments breakdown

Competitiveness
6%

Space weather
sensors
18%

Towards a Zero
Debris future
14%

Develop space
weather services
10%

Technologies for a
growing space traffic

0 . . .
36% Predicting asteroid
impacts
16%
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Space Weather Services and Technologies

ESA Space Weather Service Network builds
and matures the monitoring services needed
for a dependable European space weather
system

D) .

= ~ Qesa

{®) SSCC & SWE DATA CENTRE
@ SOLAR WEATHER

(©) HELIOSPHERIC WEATHER
@ SPACE RADIATION

@ IONOSPHERIC WEATHER
@ GEOMAGNETIC CONDITIONS
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developments that improve  European
capability
Virtual Space
Weather Instruments
Modelling and mission
Centre studies
(VSWMC) Enhancement
of space
weather
models
Software
systems
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Space Weather Sensors

Distributed Space Weather Sensor System (D3S) aims to monitor n Ear & Moon s pace

environment and provide near real-time data for operational applications

Dedicated deep space missions, e.g. Vigil, to facilitate improved space weather nowcasting and
forecasting

Ground based observation systems

L4

<

Aurora

Keeps an eye on auroras and other parts of
E a r t gradestive layers to protect ground
infrastructure

SWORD
Enables 6 n o wc a ghe i spaged radiation
environment, essential for spacecraft
operators
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Planetary Defence

Observation

a Neo Survey System
Q A FlyEye Telescopes
A Telescope Array

Near-Earth Object Mission in the Infra-Red (NEOMIR) Assessment

Satis (Asteroid Inspector) Near-Earth Object

Coordination Centre
(NEOCCQC)
A Aegis: Orbit determination

Ig Mitigation and impact monitoring
% . system
Precise Asteroid Nudging A Meerkat: Quick warning

A (PAN) system evaluating
— i lon-Beam deflection method imminent impact threats
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Space Traffic

® Collision Risk Estimation and Automated Verification of In-Situ  Debris  Optical
Mitigation (CREAM) 6 Monitoring from Space (Visdoms-S)
A Reduce human effort for collision avoidance A Assessment of smaller than 1 cm pieces of
debris

;/'" {" Destructive Reentry Assessment Container
Object (Draco)

o Laser Tracking of Space Debris A Understanding re-entry and demisability

A On-demand ephemeris provision

Orbital Maintenance via Laser

momEntum Transfer (OMLET) ‘#\

A Laser-supported collision avoidance

Sail Array for Impact Logging in Orbit (Sailor)
A Improve space environment knowledge on
least observed size range (sub-mm to cm)

O o\ Lunar Environment MOnitoring 1
o O /) Technical Demonstrator (LEMO-TD)
A Space Debris in cislunar space
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Toward a clean and zero debris future

E S A ambitious Zero Debris approach aims to stop creating new debris by 2030, with stringent
standards and policies for its future missions that help stimulate technology development

Management of end of life

A Zero-Debris satellites, from CubeSats to large platforms
A De-orbiting Kit
A CAT mission

Ecodesign

A EcoStars missions

Circular economy

A In-Orbit Servicing, Assembly and Manufacturing (ISAM)
acceleration platform

ESA UNCLASSIFIED - For ESA Official Use Only
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Toward a clean and zero debris future

by 2030: E S A @mbitious Zero Debris approach aims to stop creating new debris, and Green
Agendato reduce its projects on-ground carbon footprint by 28%

Objective : Coordinated work of Integrators and supply chain for Evolution of LEO
European product lines to align with Zero Debris Vision

Objective : Demonstration of an independent kit capable of deorbiting Dual Launch
Structures (and other space objects) through a controlled reentry

ECODESIGN
EcoStars

Objective : Fund IOD of new commercial satellite platforms for breakthrough in development,
integration and demonstration of green technology in European space product-lines
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CAT (10D of Capture Payload Bay for ADR)

Credits : AVS




