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The foundation

Decision 541/2014/EU for-a-SuppertF

Decision of the European Parliament and of the Council of 16 April 2014 establishing a
Framework for Space Surveillance and Tracking Support

« Ensuring the long-term availability of European and national space infrastructure, facilities and services which are essential for
the safety and security of the economies, societies and citizens in Europe » (article 3)

With the aim to (article 4):

« Establish a SST capability at European level and with an appropriate level of autonomy » :

(a) The establishment and operation of a sensor function consisting of a network of Member State ground-based and/or space-
based sensors, including national sensors developed through ESA, to survey and track space objects and to produce a

database thereof;

(b) The establishment and operation of a processing function to process and analyse the SST data at national level to produce
SST information and services for transmission to the SST service provision function;

(c) The setting up of a function to provide SST services as defined in Article 5(1) to the entities referred to in Article 5(2).



Governance of the Consortium

State of play

O National Designated Entities from 8 MS European Commission
are composing the EU SST Consortium DG GROW

|
4 4

28 Member States
SST Committee
SST Expert Group

A 2P Steering Coordination SST User Forum
L Committee Committee

4
cnes 4 q]P

CENTRE NATIONAL

D'ETUDES SPATIALES

y N
® oA o - Committee Committee
KOSMICZMNA
& Financial / Project CcOoM
’94/?4 coordination REA
Vd’:
=~ A UK SPACE
f/“ AGENCY Work Packages

0 EU SST Consortium + SatCen
are composing the EU SST Cooperation




Sensors Network

Data Processing

v

Sensor
operation &
control +
correlation

Tasking &
tracking requests

tracking

data

in LEO / MEOQO /

\_

National
databases /
catalogues

GEO

~

J

DE

—

European
database &
precursor
catalogue

- J

Service Provision to users

e I I FR N
CA Service * — o
. — J
e N
RE Service I I IT
. J
4 N
FG Service I I IT
. J

* For CA, IT is the OC in cold redundancy for Eumetsat, Galileo and Sentinels.

| (pair of OC in hot redundancy)

High Interest Events (HIE)

Users

—

|

Member States

I
BR_N § gl b

= I LZ
& —I—
2SS

|

SST Cooperation

\

TTH_TH-
Offline work I:>

GSSAC
(DE)

SSAC-PL
(PL)

®

COpE
(PT)

e |
r/Alm



Sensor Network

(In operation as-¢ A

Systematic operational campaigns providing European measurements for each service (CA, RE, FG)
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European database European precursor cataloque
(orbit data)

(measurement data)

Database as starting point for
catalogue building and maintenance

_ /
Operational %/Z/f///,//% Initial
since 1st « Database: common platform that can be used for %/{g /Z,% development
April 2019 efficient data sharing /'?////// + operation
//%{/% phase from
* Precursor catalogue: 2019 up to
Dec. 2021

pre-processed, analysed and correlated (if the
information on the object is not already

a0k provided) ®D()k
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- Correlated measurements will be used to
4 i > ‘ ' determine and refine the orbit of objects 4} ‘ '
Measurements from MS sensors are

shared through / stored within the
European database

- Measurement data from the database will be l

Operation Centers of the MS
will use the European
precursor catalogue of orbits

Simplified sketch. The catalogue will be stored and shared using the database
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creation-date, TCA, CDM-ID, miss- dlstance Pc.

Analysis of all available information (US CDM,
EUSST CDM, MS sensor data, other)

Detection of High Interest Event (HIE)

Operational observation campaigns for each HIE to
provide European data

Mitigation recommendation and maneuver
support, if needed (dialogue between user and OC)

latitude, size, RE prediction date range

*  RE report: Event-ID, Product-ID, Object-ID and
type, creation-date, RE-epoch, RE-location,
figure with ground track

Detection of RE events (as per criteria defined in
the Service Portfolio)

Operational observation campaigns for each event
to provide European data

Short term report: Event-ID, Object-ID,
creation-date, number of detected fragments,
type of fragmentation

*  Medium-term report: FG distribution (Gabbard
diagram), fragments cloud distribution

Detection of FG events

Operational observation campaigns for each event
to provide European data
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US as main provider of _
risky Conjunction Data EU as provider of alerts _ N
Messages (CDM*) (High Interest Events) Service provision to

and recommendations registered spacecraft
of avoidance operators in Europe
manoeuver

Autonomous CDM
generated from EUSST
sensors data

* CDM are Conjunction Data Messages, neither conjunction alerts, nor avoidance maneuver recommendations

O Operational CA service consists in:

v" Automatic acquisition, checks and analysis of all incoming information: CDM (coming from the US, or autonomously
generated by EU), ephemeris from S/C operator

v" Among those CDM, detection of HIE (close approaches which need to be further analyzed because of their high
level of risk, based on thresholds, on scaled probability of collision and geometry, defined by the S/C operator)

v Observation campaigns: in case of HIE, use of EU sensors to refine the orbit of the secondary object
v" Direct interaction with the user in case of alert (according to thresholds defined by the S/C operator)
v Support provided to the S/C operator to determine an avoidance action (if needed)



Service Provision

EUSST Front

SST Consortium SST Front Desk SST Users

Responsible for generating the SST Interface for the delivery of the SST services in
services and their information accordance with the Data and Information Policy

SST services to be provided to:

- All Member States
. A . User - the Council
& ‘ ’ glg Coordination - :EZ gégnission
i isi User approval )

@ _EUSST Serwce. PrOV|S|_on Portal fo_r the y th’ . - public and private spacecraft
& delivery of the SST information and services and and uptake owners and operators

a EUSST Helpdesk to support users - public authorities concerned

with civil protection.
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*Metrics as of end of September-2019. In Q2, Q3-19 the decrease of users is due to one organization requesting to merge several associated user accounts (10 accounts have been transformed into 2).

Re-entry
Analysis

70 |

Q2-19

30

1-18

a1

Q2-18

Fragmentation
Analysis

60 |39

USERS

Users — FG service

43

03-18

w

Q4-1

1-19
Q2-19
Q3-19

Q1



UNIWERSYTET
IM, ADAMA MICKIEWICZA

w PozNnaNIU

=

“esa

POLISH
SPACE
AGENCY

BULATSA

BULGARIAN AIR TRAFFIC SERVICES AUTHORITY

ldstl]  “P
'3

% Direccién General de

A Proteccién Civil y
Y Emergencias
_ >\ UK SPACE SES ’
MIM eutelsat ‘.’ hiSdBSHT /‘l AGENCY your satellite company -
phetbts one. @ AIRBUS
2\ Narodows Centrum Badafi Jadrowych o
® ]\ National Centrs for Nuclear Research Sigt 2% Technische

& C‘/L DEFENCE & SPACE
))\ g :
, T ) . - A m
R & = Q| iInmarsat Yot e LELESEAZIO
ogenzia spaziale <ionk
italiana
= 4

. a LEONARDO and THALES company
o

1SdE
arlaneGroup @ SN

Institut Supérieur de I'Aéronautique et de I'Espace Ro ke
SUPAERDO
2 & EUMETSAT e Sk AP
4 ® | SPACE GENERATION Chemring Group —n
e, ADVISORY COUNCIL
=S

Metrics as of August-2019



T
Member States

(IR _RIR-=a= il B

63

a3-17 N
as-17 N
ai-1: 1
a2-13 I
a3-1z I
as-13 IS
ai1-19 I

o416 I &
ai-17
Q2-17 N 2

a3-16 | oo

Metrics as of September 2019

131

Satellites

115 117 123 127 128 131

Q2-19
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Users

Satellites registered for

LEO

* BIROS

+ SAR-LUPE
1,2,3,4,5

. TET-1

« TANDEM-X
« TERRASAR-X

- DEIMOS
1,2

- METOP

A B, C

- PAZ

+ REAKTOR HW

- SENTINEL

1A, 1B, 2A, 2B, 3A,
38, 5P

* BRITE
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+ CALIPSO
+ €501

* ELISA
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* VENpS

- ENTRYSAT
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MEO

* GSAT / Galileo
0101, 0102, 0103,
0104, 0201, 0202,
0203, 0204, 0205,
0206, 0208, 0209,
0210, 0211, 0207,
0212, 0213, 0214,
0215, 0216, 0217,
0218, 0219, 0220,
0221, 0222

- SES
03B FM 15, 16, 14, 13

* COMSATBW

1,2

« SICRAL
1,18, 2

* XTAR-EUR

» METEOSAT

8,9, 10, 11

* SPAINSAT

* SES

4,5

» HYLAS

1,2 4

* Egypt
MilSatCom

GEO

- ATHENA-FIDUS
 EUTELSAT

104, 16A, 172A, 21B, 258,
28A, 288, 36A, 368, 3B,
5WA, 65W, 7WA, 708, 7A,
7B, 8WB, 9A, 9B, HB 138,
13C, 13D, KASAT 9A, 12WB,
1728

- HELLAS-SAT

2,34

 INMARSAT

3F1, 3F2, 3F3, 3F5, 4F1, 4F2,
4F3, AF1, 5F1, 5F2,

5F3, 5F4

- SYRACUSE

34, 38




Performance chart of an expected EU SST
survey radars network by 2021

g 1)

i

Mgy gy |

Track indicators

i
it O .
ot

Gty ™

MNumber of objects
Catalog accuracy
Track indicators
Revisit indicators

. gb‘;\h . EA‘\LIH
é\*.‘\ "\
@ ]
e
&
a0

"
e T

== Ter (total = 25000}
>= 10cm (total = 18000)
== 50cm (total = 4500}

== 100cm (total = 27001

23000

2Nikiag

[)6
i
ry
B,

)’4;«%

c"'r;@ -
S

gl

005t

spalqo padtasqo [y,

Performance chart of an expected EU SST
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European context

Upcoming legislation on-SSTHSS

O Space security is strategic for Europe ; protection of EU investment in space, such as Galileo and Copernicus, is of
paramount importance

O The European Union is preparing the future multi-annual budget (2021-2027). Process is still under negotiation at EU level
O As part of the EU Space Regulation, SSA is a flagship programme along with Galileo, Copernicus and Govsatcom
U The duality and security dimension of SSA is going to be an important challenge in Europe
Q Further EU initiatives to be taken into consideration:
« European Defence Fund (EDF) and European Defence Industrial Development Programme (EDIDP)

 Permanent Structure Cooperation (PESCO)
 R&D funds : Horizon Europe
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