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Space Safety - Cornerstones

1 Core

2 Space Weather L5 Mission

3 HERA

4 In-Orbit Servicing/Removal Mission

5 CREAM
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1 Core

Space Weather Service Network
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System development towards operational maturity

Regional products for impacted users at high latitudes
including underpinning modelling

Exploitation of new and developing facilities e.g.

EISCAT 3D

power grid GIC level until 03-Apr-2019 08:39:21 UTC (FI)
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power grid GIC level until 03-Apr-2019 08:39:21 UTC (NO)
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1 Core

D3S: Space Weather Hosted Payloads & Small
Satellites

* Monitoring space weather conditions from
Inside the magnetosphere

« Ensure & improve underlying data availability
for SWE Services

* Procurement of recurring instruments

 Dedicated SmallSats
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2 Space Weather L5 Mission
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Impact & State \
monitoring
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Forecasting i . -Hosted payl_oads
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Event detection
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2 Space Weather L5 Mission \
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Monitor AR development prior to
rotation around East limb
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Improved assessment of CME

Improved input for heliospheric models: | motion & density
b/g solar wind & CME characterisation
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SEP, Solar wind & IMF p.

measurement Real-time operational

dataflow
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* Mission development Phase-B2/C/D/E1

 Remote sensing and in-situ instrument j |
packages . TM/TC &
' Operational

Data

X-ray flux monitor

Mission Phase B1 study &
instrument pre-developments Ariane
currently ongoing 6.2
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APEX cubesat and HERA spacecraft contributions QQ\\\\\N_ eSa

Baseline Payload mjL
6rface Composition \ = Asteroid Spectral Imager (ASPECT) VT

® ASPECT — Roughness, e ASPECT — mineralogy et
r
space weathering, ejecta o SIMA — chemistry " Magnetometer (MAG) Y gg:g‘etcr_ab
e SIMA — Sputtered ¢ MAG - FeNi

surface material = Secondary lon Mass Analyser (SIMA)
= Optical Navigation Camera (NavCam) A
= Laser Ranging Sensor (Lidar) Aafto Unlversity

Interior =

\ e MAG - internal structure ) = Th ree-aXiS %
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UNIVERSITY OF HELSINKI

Potential technology contributions
» Onboard software (SFF)
= Power and avionics (RUAG Space Finland)
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4 In-Orbit Servicing/Removal Mission t\x\;esa
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CONCEPT ANALYSIS
6 proposals down-selected: INDIVIDUAL MEETINGS

with the 6 companies took

@ AIRBUS ThalesAlenia
DEFENCE & SPACE e "‘“““‘“"’“"S,DGCE .
~ place in order to gather a
N deeper understanding of the
aIMDA. e proposals and provide an

) initial feedback
L (W

OCT 18

23-29 NOV 18

SEP 18 23 NOV 18
REQUEST FOR WORKSHOP &
INFORMATION DIALOGUE
- 13 proposals from LSlIs to @ to present technical ESA know- @
start-ups how
- Scenarii ranging from re-

fuelling to removing ESA
small debris VESPA

- L

— 0] hm czx W 4 ] ==

—_— LI o = 5 = Il = == e w1l European Space Agency

i



4 1In-0Orbit Servicing/Removal Mission

Next steps

WEBINAR TO
ALL SUPPLIERS

FEB 19

Jan 19

SERVICE

OFFER
REQUEST @

MID-APR 19

EVALUATION AND
SELECTION OF
TWO PROPOSALS

ORAL REPORT
TO PB-SSA

MAY 19

=
=
3

®
2
Q

SERVICE
CONTRACT™*

2020
=

| )
o
P
+
L

MID JUNE 19

DEADLINE FOR WORKSHOPS WITH
INDUSTRY
PROPOSALS SELECTED

PRESENTATION OF Z

T PROPOSALS TO

DELEGATIONS

*pending Spacel9+ decisions by MS
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41 In-Orbit Servicing/Z/Removal Mission W
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RECYCLING
DEBRIS
REMOVAL e 3~
EXTENSION X | e
REFUELLING 7\ g
—s—bj; ASSEMBLING
e ’
. . ~DESIGN e B
-- EXPLORATION
FUEL © O
PROXIMITY MAINTENANCE DEPOTS

OPERATIONS
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European Space Agency

THANK YOU
www.esa.int




