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Title
Proposal of System Model to Support Development Process Planning of Spacecraft Component for
Very Small Entities

Abstract

Development process planning of component that compose the system is based on system
defined architecture and is important to satisfy quality, cost, and delivery of the whole system.
Depending on some issue, architecture may be redefined. Degree of completion, actual proof,
importance, difficulty, manufacturing lead time, changeability, and empirical rules are
characteristics utilized to plan the development process of component. Systems engineer or
project manager plan the development process of component with a combination of these
characteristics. They generate and compare alternatives to improve development process.
Increasing number of characteristics causes increasing amount of work load. It is a major
impact for very small entities (enterprises, organizations, or projects). Appropriate number of
characteristics or convenient characteristic to utilize and update are required for very small
entities.

Recently, advances in low-cost development technology of spacecraft and growth of business
utilizing spacecraft facilitate new entry of very small entities to spacecraft development
domain. Spacecraft development domain including NASA uses TRL (Technology Readiness
Level) as major characteristic supporting development process planning. In very small entities,
development process of componet should be planned with appropriate allocation of specialists
because of impossible to develop multiple components at once due to human resource
constraint. Therefore, a characteristic of specialist participation priority is required for very
small entities.

In this paper, characteristics of component development priority and specialist participation
priority are defined and expressed in system model using SysML (Systems Modeling Language)
as interface between components to utilize and update these characteristics conveniently.
Interface is categorized using specific method based on IDEFO (Integration Definition for
Function Modeling) expression. Specifically, IDEFO0 interfaces (input, control, mechanism, and
output) are divided into intended interface and unintended interface respectively.
Characteristic of component development priority is then defined based on these categorized
interfaces.

Characteristic of specialist participation priority is defined based on categorized interfaces
between parts that are decomposed for each specialist. An interview was conducted to systems
engineer or project manager as experts who have planned development process of component
and will plan it. For spacecraft development in very small entites, validation of defining
development component priority and specialist participation priority, and verification of
categorizing interface method was performed using the interview with experts. In addition, a
case of earth observation satellite development in very small entities was reviewed and
validated by the experts.
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