Paper ID: 66312

72nd International Astronautical Congress 2021 oral

19th TAA SYMPOSIUM ON BUILDING BLOCKS FOR FUTURE SPACE EXPLORATION AND
DEVELOPMENT (D3)
Systems and Infrastructures to Implement Sustainable Space Development and Settlement - Systems (2A)

Author: Dr. Pierre Letier
Space Applications Services, Belgium

Dr. Mathieu Deremetz
Space Applications Services, Belgium
Dr. Gerhard Grunwald
German Aerospace Center (DLR), Germany
Mr. José Miguel Sanchez Martinez
GMV Aerospace & Defence SAU, Spain, Spain
Mr. Matthew Rownlings
Thales Alenia Space, United Kingdom
Mr. Pablo Lopez Negro
Thales Alenia Space France, 100 Boulevard du Midi, 06150 Cannes la Bocca, France, France
Mr. Daniele Filippetto
Sitael Spa, Italy
Mr. Juan Sanchez Garcia Casarrubios
MAG SOAR, Spain
Prof. Xiu-Tian Yan
University of Strathclyde, United Kingdom
Mr. Pierre Dissaux
France

MOSAR: DEMONSTRATION OF MODULAR SPACECRAFT ASSEMBLY AND
RECONFIGURATION

Abstract

The concept of modular and reconfigurable spacecraft is a possible track to answer the future challenges
of the space industry and exploration, that includes, space sustainability, economical profitability, system
reliability and large structure assemblies. This concept is strongly associated with the development of
autonomous robotic solutions, re-usable components and standardization of designs. This will lead to
the emergence of more affordable and reliable components, also opening new possibilities for future space
missions, like life-time extension or missions reconfigurations.

The main objective of the EC project MOSAR, part of the EU Strategic Research Cluster in Space
Robotics, is to elaborate and refine the concept of modular and reconfigurable spacecraft in the context
of on-orbit servicing and assembly. This is achieved by the development of a ground demonstrator of
on-orbit modular satellite reconfiguration, and by the analysis and elicitation of recommendations for the
exploitation and maturation of the associated technologies.

The MOSAR demonstrator aims at illustrating the servicing mission of a modular client satellite,
from the initial mission design to the assembly and reconfiguration operations. It includes the following
elements, developed during the MOSAR activity:

e Re-usable spacecraft modules representative of specific function of the spacecraft (power, control,



thermal, payloads), which assembled, compose the client satellite
e A walking manipulator arm for the capture and manipulation of the modules

e The standard robotic interfaces HOTDOCK, for the mechanical, data, power and thermal intercon-
nections of the modules and the connection with the manipulator

e A Functional simulation environment for the design, simulation and monitoring of the assembly and
reconfiguration operations

In addition, the demonstrator relies on the upgrade of robotics software and hardware building blocks
components developed previously in the same research cluster, for autonomous planning or module data
management. Following scenarios, illustrating modular spacecraft concepts, have been demonstrated:

e Initial assembly of client satellite, from set of modules delivered by a servicer
e Replacement of failed/depreciated functional module

e Thermal power management and transfer and between modules

e Automatic data and power network reconfiguration

e Software reconfiguration with scheduling analysis

The purpose of this paper is to present the outcomes of the MOSAR project, focusing on the results of
the demonstration scenarios and the perspective of technologies exploitation and maturation.



