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Fig.1 Responsive time vs. modular rate
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Fig.3 Revenue vs. modular rate
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Modeling Optimal Modular Bus System Design for

Rapid Responsive Spacecraft

LI Jun-bao

(Department of Automatic Test and Control, Harbin Institute of Technology, Harbin 150001, China)

Abstract : Creating the modular spacecraft bus for rapid responsive space needs to consider many elements. This paper ana-

lyzes the keys elements including the combination scheme of modular and integration subsystem, test strategies of rapid responsive

system, the mass, volume, and efficiency of the payloads of rapid responsive spacecraft, the economic indicator including total

revenue, which influence designing of the rapid responsive spacecraft bus. And this paper also analyzes and models the relations

between lead-time and reliability of system under influence by the above key elements. A constrained optimization equation is cre-

ated according to the demand of rapid responsive spacecraft bus, and the optimization equation seeks to the highest efficiency and

total revenue but satisfies the demand of the lead-time and reliability the system. The optimal design of rapid responsive spacecraft

bus is obtained through solving the constrained optimization equation. The optimal design contains the optimal lead — time, reli-

ability, the test strategy, modularity, mass efficiency, volume efficiency, power efficiency, and total revenue. Simulation indi-

cates that the proposed model scheme is effective to design the reliable, rapid responsive, and standard bus, and the scheme is

meaningful for invest optimization.
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