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Abstract

In this paper, the stability of configuration is analyzed for a Space Solar Power System
(SSPS) proposed by USEF/ISAS. The SSPS consists of multi-bus, multi-tether and large flat
panel for power generation and transmission. The SSPS is an earth-oriented one. Therefore,
gravity gradient torque can be utilized for the stabilization of attitude. Furthermore, gravity
gradient force is also utilized to stabilize the panel configuration (flatness). The stability of the
system at the equilibrium state depends on whether the total potential energy takes minimum
value at the state or not.

At first, gravitational and centrifugal potential energies as well as structural strain
energy are calculated as potential energy. The panel structure is described by Rigid Body Spring
Model (RBSM). Tethers are modeled by mass-less nonlinear springs of which stiffness becomes
zero against compressive force. The strain energy can be described by the sum of potential
energy of these springs. Equilibrium states are searched by Newton-Raphson method. To
investigate stability of the equilibrium state, eigen-values of second derivatives of the potential
energy are used. If all eigen-values are positive, the equilibrium state is stable. We carried out
the analysis for two types of SPSS.

As a result, it is shown that there is an equilibrium state in the neighborhood of
no-strain state for one type of SPSS. The equilibrium state is stable because all eigen-values of
second derivatives are positive at the state. However the natural frequency of the SSPS is too
low so that the coupling among structural vibration, attitude motion and orbital motion should

be considered for more precise discussion.
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