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call

HORIZON 2020

2016 Call

1) 6 OGs (Common Building Blocks)

2) Opciones para segunda Call

3) Consecucion de objetivos para
ambos escenarios Orbital y

Exploracion

Integratea
Common

Future Call

1) 1° Call OGs completados
(Resultados compartidos SRC)

2) Proyectos 2018 Call KO'd

3) Metas y objetivos finales definidos

2018 Call
) Ogs de Call 2016 KO'd
) Topics para call 2018
definidos

3) End-goals preliming:a
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Operational Grant Projects

0G1: RCOS System (3-3,5M€)

0G2: Autonomy Framework (3-3,5MC)

0G3: Common Data Fusion (3-3,5M€)

0G4: Inspection Sensor Suite (3-3,5M€)

0G5: Manipulator Interfaces (3-3,5M€)

0G6: Validation Platforms (1M€)

HORIZON 2020

e sener



SIROM (OG5)

SIROM project (OG5) focused on the
design, prototyping and testing of a
robotic interface for operation in
space environments (orbital and
planetary):

European

Commission

* Multi-functional  coupling  of
payloads-to-robot manipulators
& payloads-to-payloads

« Demonstrate autonomous robotic
systems for on-orbit satellite

2016-2019

Standard Interface for Robotic Manipulation

servicing and planetary
exploration
* Production of 5 active SIROMs
(family A)
Participant No | Participant organisation name Abbrev. Country
1 (Coordinator) | SENER Ingenieria y Sistemas S A SEN SPAIN
2 AIRBUS Defence & Space ADS-UK UNITED KINGDOM
3 AIRBUS DS GmbH ADS.D GERMANY
4 Thaies Alenia §Qacc TAS ITALY
S Finmeccanica S.p A FNM ITALY
3 Uriversity of Strathclyde us UNITED KINGDOM
7 Deutsches Forschungszentrum fir | DFKI GERMANY
Kinstiche Imeligenz
8 TELETEL TEL GREECE
Space Applcations Services SAS BELGIUM
10 MAG SOAR SL M3 SPAIN

\ . %

Ground demo (TRL4) at AIRBUS and DLR (2019)
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Project Information

SIROM
Grant agreement |D: 730035

DOl
10.3030/730035 [

Closed project
EC signature date
21 October 2016

Start date End date
1 Mowvember 2016 28 February 2019




EROSS (0G7)

EROSS project (OG7) focused on a ground
demo
operations involving the common building
blocks developed in the previous call,
including SIROM (0G5)

First integrated SIROM  version
developed for EROSS (SIROM B)

EROSS servicing operation demo at
SENER with UR10

Final EROSS integration done by GMV
with two robotic arms simulating client
and servicer satellites

Internal qualification campaign in B
parallel (TRL 6) ;

Production of 2 androgynous and 3
passive SIROMs (family B)

THALES ALENIA SPACE FRANCE SAS

2019-2021

~ European Robotic Orbital Support Services

Project Information

EROSS

for rendeZVOUS and dOCking Grant agreement 1D: 821904

Dol
10.3030/621904 [

Closed project
EC signature date
24 October 2018

Start date End date
1 February 2019 30 June 2021

GMV AEROSPACE AND DEFENCE SA
ETHNICON METSOVION POLYTECHNION
PIAP SPACE SP ZOO

SINTEF AS

SODERN SA

SPACE APPLICATIONS SERVICES NV
THALES ALENIA SPACE ITALIA SPA
THALES ALENIA SPACE UK LTD

THALES ALENIASPACE | R B e ¥ gaener
4 O R

SENER AEROESPACIAL SOCIEDAD ANONIMA



PERIOD (OG 1 3 ) 2021-2022 PERASPERA In-Orbit Demonstration

PERIOD project (0OG13) was Phase A/B1 for Eroiect Inmrmtie
ISMA and OOS applications, setting the
mission and system concepts for an 10D to
test and validate the technologies.

PERIOD
Grant agreement ID: 101004151

P7IN
ams
w7

[s]e]
10.3030/101004151 (£

e Use of Bartolomeo as demonstration
platform

« Involvement of Hotdock, iSSI and SIROM e
as SI manufacturers. Benchmark done EC signature date
by DFKI comparing the three interfaces, S
. . N Start dat End dat
with inconclusive results. S dbary 5055 4B Scenber 3655

« Final demo by Airbus GmbH using
commercial robotic arms

* Production of 1 androgynous and 1 —\_ ], SIROM
passive SIROMs (family C) '

AIRBUS onwv G2 SENER|

PERIOD benchmark at DFKI (2022) PERIOD demo at Airbus GmbH (2022)

; T¥ sener



EROSS 10D

EROSS 10D project aims at an in-orbit
demonstration of key capabilities of

European

Commission

Project Information

e~ Y EROSS 10D
rendezvous between two free flying RN e Grant agreement ID: 101082464
spacecrafts, and autonomous robotic MRS il S bol
operations such as capture, refuelling and F=S= S & @ NS 10 3030/101082464 (5
payload eXChange' o “Q = i’/' = '—,T",-'y < EC signature date
- Inijtial approach as demo mission based s : / 18 October 2022
on New Space ecosystem -> Shift in "’ | e s g e cate
concept to pre-operational phase .

« SIROM flight redesign > SIROM E and G
with associated analysis and
documentation performed for PDR

oY SIROM_Latch
3 SIROM_IF_Plate

SIROM_Housing SIROM_Tab

e
SIROM_Housing
i SIROM_IF_Plate
SIROM_Actuator "
Housing 2%
SIROM_Actuator

SIROM_Inner Housing .

_Structure

FEM Models

* Production of 1 androgynous and 1
passive SIROMs (family E) + 1 active
and 1 passive SIROMs (family G)

THALES ALENIA SPACE FRANCE SAS

SENER AEROESPACIAL SOCIEDAD ANONIMA

SPACE APPLICATIONS SERVICES NV

DEUTSCHES ZENTRUM FUR LUFT - UND RAUMFAHRT EV
PIAP SPACE SP ZOO

TIPIK COMMUNICATION AGENCY SA

GMV AEROSPACE AND DEFENCE SA

SINTEF AS

EXOTRAIL

KONGSBERG DEFENCE & AEROSPACE AS

_ - - -[P0GO Board
]
3
Inner

NETWORK RESEARCH BELGIUM SA
THALES ALENIA SPACE ITALIA SPA

THALES ALENIA SPACE ESPANA SA : Thermal GMM Models

GMVIS SKYSOFT SA

KINETIK SPACE GMBH

UNIVERSIDAD DE LAS PALMAS DE GRAN CANARIA B @

FUNDACION CANARIA PARQUE CIENTIFICO TECNOLOGICO DE LA UNIVERSIDAD DE LAS PALMAS DE GRAN CANARIA

THALES ALENIA SPACE SWITZERLAND AG 6 sz o S ‘ n ‘ r
ALMATECH SA b

CSEM CENTRE SUISSE D'ELECTRONIQUE ET DE MICROTECHNIQUE SA - RECHERCHE ET DEVELOPPEMENT



ORU - BOAS 2023-2024 ORU Based On Building Blocks For Advanced Assembly Of

Commission

ORU-BOAS focuses on the development and Space Systems
demonstration of an ORU concept based on the
Building Blocks in previous calls

Project Information

ORU-BOAS

 Development of ORU modular concept Grant agreement ID: 101082078

compatible with different SI, payloads and
services

« ORU models to be used in EROSS 10D as
plug&play modules for payload exchange

DOl
10.3030/101082075 [

EC signature date
4 October 2022

* Production of 1 androgynous and 2 passive ftj‘a:::::zozza e
SIROMs (family E) for EROSS I0D +
breadboard ORU model for concept BRD.ICE 1. ORU-BOAS Frototype:

demonstration at Sener

* Detailed Design of the Life
Extension + EoL OOS Mission.
Using as payloads: HPES and
Micro CETUS.

For EROSS 10D MISSION — LED PL
* Manufacturing of EM

Manufacturing of the Reduced
Prototype, containing HPES as
TRL4 Functional Payload.
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72 sener ThalesAlenia
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* Manufacturing of EM
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SPACE USB

SPACE USB aims to develop a standardized

European
Commission

2024-202 Y, Space Universal Serial Bus

Sponsor: European Union

Grant number: HORIZON-CL4-2023-SPACE-01-12 101135215

mult]funct]onal -Inte rconnects for futu re Website: hitps:/fwww.linkedin.com/company/space-ush/ &
. . . Partner: THALES ALENIA SPACE France SAS,
Orb]tal Space missions. Sener Aeroespacia Sociedad Anonima,
iBOSS GmbH,

« Thales as coordinator with support
from DFKI to define a common

Space Applications Services NV,
In Extenso Innovation Croissance

SpeCification Application Space Robotics
Field:
° S|ROM, Hotdock and iSSI as main Related PERIOD (0G12)
. . Projects: PERASPERA In-Orbit Demonstration (Operational Grant 12) (01.2021- 12.2022)
interfaces in the European market o (000
N Def‘i n'it'ion and Ve rification Of mOdelS gt;;z?gd Interface for Robotic Manipulation of Payloads in Future Space Missions (11.2016-

through industrial collaboration

» Advisory Board defined with common
stakeholders (ESA, Airbus, DLR, DFKI,

3in1 design: Active
3in1 design: SIROM adaptation

Common Passive
Interface (CPI)

ROBY Test Bench
(TAS-F, Cannes)




EU-RISE 2024-2025

European
Commission

European Robotics for Space Ecosystems

f h f el e f Sponsor: European Union 2
EU - RI SE Ocuses On t e de ]n]tlon o Grant This project has received funding from the European Union's Horizon Research
the futu re Space ecosystem , number: arlwd Innovation Programme under grant égreement No 101134934,

Partner: Airbus Defence and Space GmbH Magellium SAS

including robotic providing services
systems, transportation and logistics,
modularity in software and receiving
services hardware.

Airbus Defence and Space SAS
SENER Aeroespecial

The Exploration Company
OIKOPLUS GmbH

Libre Space Foundation

Application Space Robotics
« The final goal is the integration Field: |
. N Related PERIOD (0G12)

Of PERASP E RA bu] ld] ng bloc kS PI’OjE,‘CTS: PERASPERA In-Orbit Demonstration (Operational Grant 12) (01.2021-12.2022)

ESROCOS (0G1)

European Space Robot Control Operating System (11.2016- 01.2019)

STARLIT
Smart automation and robotic tools as modular solutions in the industrial space sector TBC (10.2021-
03.2023)

into a single ISAM demonstrator
(on ground)

» Building blocks including Airbus
VISPA & MPT, SIROM, TASTE
framework,  perception and
ground SW by Magellium

SIROM for tool exchange

e sener




EROSS 10D




Timeline (2016 - 2028)

SPACE USB
ESA HORIZON EUROPE (EC) ,SOE 5332 ef((:EC) EROSS LAUNCH
SIROM . ° ° 2030 (TBC)
H2020-0G5 (EC) e SDILEO o
¢ ORU-BOAS InSPoC-2 ESA

HORIZON EUROPE (EC)

ESA
!

TRL 8
| SIROME

. IPRAC l | + IRUS
H2020-0G7 (EC) H2020-0G12 (EC) HAZITEK ASTRALIS ESA Circular Economy |
, EROSS 10D+ | UMOR | ISOS Logistics (EC)= InSPoC-1 LAUNCH
HORIZON EUROPE (E) EU-RISE SIROM G GSTP DEXTER 2030 (TBC)
DLl HORIZON EUROPE (EC) ESA EIC Pathfinder fC)
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SIROM Brochure

SIROM A

SIROM B

OBSOLETE

OBSOLETE

SIROM D

SIROM E

SIROM C

GROUND PURPOSES

SIROM F

SIROM G

SIROM A SIROM E SIROM F
i 3 ’ E i
&) o
Size (diam. x o o X 145X132mm X 146 1325 mm (TBC) A: 145x 85 mm (TBC)  A: 145 x 100 mm (TBC)
height) ol K P145x7Imm _ P:145x69.5mm (TBC) P. 145x 65 mm (TBC) _P: 145 105 mm (TBC)
F X 11k X 14 kg (TBC) A 14 4g (TBC) A 161 (TBC)
Mass 15k 1Sk P 04kg P05 kg (TBC) P 065 kg (TBC) P-07 kg (TBC)
Capture range Aoiat +15 e ‘Adal. +15 om ‘Aviat +15 o ‘Adiat +15 mn ‘Adal. +15 o “Adat +15 mm
before contact | Radiat +/5 e Radal +-5 mm Radial +/5 mm Radiat +/4 mm Radiok +-5 mm Radiak +-5 mm
Radial capture & “ Small vehices: 110 mm Sl vehidow: =1 ‘S vehton +-90 mm Sl veniles: 430 mm
range after contact! e metent Laige vehides: +1-8 mm " Lae vebicies: 48 mm  Large vebicios: +1-8 mm
s 0% 5% s s =T
Traction losd 13N 136 EET) 3NN 48RV I I
Genvastien. 5K 5N SN 50 SN s
load
Radial load SAN SN S S S SN
Torque 420 Nm 20N “208m 480 Nm | 770 Nen 770 N 480 8m
Sondne m ] im im 300 Nem 150 Nm 150 Nem
150 N 150 150N 150 Nm 300 M 50N N
Moy No Yos You Opsonal No No
PO " " i mode. 10W vo mde.
20w Active mode: 10N Actve mode: 10W fvomode: 10W Ackive mode: 10W Active mode: 10W
= TID- 10 krec(S:) TiD: 10 krsa(S) TID: 10 kred(Si)
e LET. 43MeV.om2 mg  LET: 43 MeV.om2 g LET: 43 MeV.om2 img
@125°C (TBC) @125°C (18C) @125°C (TBC)
SIROM A SIROM B SIROM E SIROM F SIROM G
1
A o il o
Tomperature TOmine 40°C. Tomine 40°C. Tome 40°C. Tomine 40°C.
range TOmax=+100°C TOmax=+100G TOmax=+100°C TOmax=+100°C
2034V rominal 26%) ‘Nominal 28V ‘Normina 28V Norinal 287
o s ot OC uolation 515,30V optonsl 5,15 30V oplonal 5, 15, 30V optonal
Treopemed | LIABIINGIND ansA@avan)  a)3sAG2VSEN)  8ISA@ Y 8W)
el Rbteatlid ©) No by-pass 0)20A @ 150V (kW) ) 10A @ 150V (1.5 kW)
. : Cigaoi Exherma Gt Exarmal Gigaon Evermar
Data Transfor Spacewrs Gigai Eiheme: A oo B pepeers
Data rate 200 woite 1 Gbs 1 Gbits 1 Gois 1Gots
Control AN ] ) AN CAN
T raneier connecior I Farmster comecior
Resupply | 2¢COTS conneciors (coolanpropatent  {cockentpropatant
comgattre) compastis)
MEOP 15058 150bar
Gan 0to) 394 @ thor iy Gos 0e) 393 @
s - L (Wate) 501 @ four 20 L (Walar) 50 @ 1 bar &0
mn— nm.u:w:« IS0 P
ESD cover N N ~ Yor Yes
Actuators ' 1 ' 2 2 2
Proximity R %
N N Yes e Yes Yes
TRL < [ 0 3 3 3
S
Applcetions pons bl OvotSenkig BORC oo come snd id vaneier oM d vl
L s poweradaia capabibes capatisi ot
Gacio Raplaceqty Obicieie Replacadby " e =
Availability e i Avaiade v Avaistia Avatatie
G5 SIROM 567 EROSS WIRROR | PERIOD e
Projecls (Horizon 2020) (Morizen 2020) ISAAC hikioadsied

OBSOLETE

ACTIVE

12

ACTIVE

VR
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THANK YOU

@ www.aeroespacial.sener

in www.linkedin.com/company/sener

You

www.youtube.com/user/senerengine
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