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ACTIVITIES

Abstract

Spacecraft Mission Assurance is a life-cycle process to meet the mission goal by identifying and mit-
igating the risks in design, development, deployment and operation. This customer focussed process in-
cludes effective application of system engineering, risk management, quality, and management principles
to achieve success over the full operational life of spacecraft. The ultimate goal of this multidisciplinary
process is to create a state of resilience that supports continuity of services through risk assessment and
mitigation processes. The Product Assurance plan elaborates the quality management aspects of space-
craft development life cycle. Parts, material, design and processes are selected based on the mission
requirement and reviewed in detail to address all possible risks envisaged. Testing processes of integrated
spacecraft with payloads in the required environment conditions provide guarantee of their combined
performance. For every spacecraft operation elaborate and complex ground segment is essential to pro-
vide the services. Risk assessment and mitigation techniques are essential to find out any gaps in this
complex configuration and manage failure conditions. Ensuring a robust and fail-proof ground segment
can be achieved through different processes (viz. testing, simulations, rehearsals, configuration control
etc.) during pre-launch phase of a space mission. The main objective of these pre-launch preparatory
activities is to strengthen and fill the gaps in five P’s involved in space mission operations — People,
Procedure, Place, Process and Problem. The operation teams are part of ‘People’ and the competence
is ensured through documentation, training, simulations and rehearsals. ‘Procedure’ includes spacecraft
flight control procedures, contingency recovery procedures, ground station procedures, software config-
uration procedures etc. These procedures are reviewed, simulated and rehearsed to ensure correctness.
‘Place’ includes the control centre including necessary hardware and software, ground antenna systems,
communication links, computer systems etc. The configuration, redundancy and system switch-over are
ensured through testing, data flow and simulations. ‘Process’ represents all the predefined operation
disciplines and protocols to carryout mission operations as per requirements. These are exercised dur-
ing pre-launch simulations and rehearsals extensively. Any non-nominal observations during any of the
preparatory activities are addressed in the category of ‘Problem’. These observations are addressed with
highest priority and root-cause analysis carried out to avoid similar observations in future. This paper



provides a bird’s eye perspective of the processes implemented to ensure mission success throughout the
entire mission life of spacecrafts. The necessary modification of these processes are also addressed for
future crewed missions like Gaganyaan.



