75th International Astronautical Congress 2024 Paper ID: 84159
oral

22nd TAA SYMPOSIUM ON SPACE DEBRIS (A6)
Post Mission Disposal and Space Debris Removal 1 - SEM (5)

Author: Mrs. Anthea Evelina Comellini
Thales Alenia Space, France

Mr. Davide CASU
Thales Alenia Space France, France

SAFETY IN MISSION AND SYSTEM DESIGN FOR IN-ORBIT SERVICING AND ACTIVE DEBRIS
REMOVAL DURING CLOSE PROXIMITY OPERATIONS

Abstract

Although interest is rising in the execution of rendezvous, proximity, and capture operations for in-
orbit services, the definition of accepted technical and safety standards for In-Orbit Servicing (IOS) and
Active Debris Removal (ADR) to carry out in a safe and responsible manner these operations is still an
on-going process. The need for safety standardization has been identified by major agencies. Stakeholders,
organizations (e.g., CONFERS), and working groups such as the ESA-led Close Proximity Operations
working group are working in this direction, to derive guidelines for safe close proximity operations.

The economic context of these projects is challenging, and design rules and verification methods inherited
from crewed rendezvous mission are probably over constraining. On the other hand, either from a space
debris mitigation point of view or a commercial service point a view, an adequate level of safety shall be
implemented and demonstrated.

Availability of adequate design and verification tool is thus considered essential to support in an exhaustive
and cost effective way the Validation and Verification (VV) process. The final aim is to perform I0S and
ADR missions in a safe and sustainable way.

The current paper focuses on the impact of best practices and guidelines for safe close proximity operations
on the conception, the design, and the VV of the mission and S/C system. After introducing the key
safety requirements for safe Close Proximity Operations, their impact on the system and mission design
will be discussed in details, with a focus on specific analyses and tests that are required to validate and
verify the design and requirements. Finally, the whole validation and verification process will be described
and applied to a case study, detailing the tools required at each stage of the process and in each of the
programme phases. The final aim of this paper is to allow for a better understanding of the criticalities of
IOS/ADR missions, with the derivation of system requirements complying with safety requirements and
addressing safety guidelines. It will be shown how the main critical requirements are verified through the
workflow of a mission’s phases, from early conception to validation and verification.



