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Tethered Solar Power Satellite (Tethered-SPS) consisting of a large panel with a capability of power
generation/transmission and a bus system which are connected by multi-wires has been proposed as an
innovative solar power satellite. The Tethered-SPS concept is highly robust and potentially low cost, with
special features in the integration, construction, attitude control, heat management, and evolutional
development strategy. A 1-GW class SPS will have a power generation/transmission panel of 2 km x 1.9
km and the tether length will be 10 km. The system consists of 400 tethered sub-panels of 100 m x 95 m
with 0.1 m thickness. One tethered sub-panel has a capability of microwave power transmission at 5 MW.
A miniature of the tethered sub-panel can be used for the demonstration experiment in the low earth orbit
to verify the microwave power transmission to the ground. The demonstrator has a 16 m x 17.6 m power
generation/transmission panel, a bus system, and an end mass, which are connected with a truss and tether
wires. The experiment system will be able to transmit the microwave power more than 100 kW to the
rectenna on the ground. The panel has 400 power generation/transmission modules of 0.8 m x 0.8 m
size. The concept of the power module for the demonstration experiment is shown in Fig.1. In each power
module, the electric power generated by the solar cells on the upper plane is converted to the microwave
power and transmitted from the antennas of the lower plane. The frequency standard and phase-
synchronizing signal for each module are supplied by the bus system using wireless LAN. There is no
power/signal cable interface between the modules. The module contains batteries, power processors,
microwave power converters, and their controller. Figure 2 shows the configuration of the components
inside the module. Each module transmits microwave power at 700 W. The power conversion efficiency
from DC to RF is assumed to be 70 % using a phase controlled magnetron. The temperature of each
component in the module has been analyzed to be within the allowable range between —25 and +75°C.
The plasma interaction of the high voltage solar array has been studied to find out an optimum
distribution of the array voltage to suppress the arc discharge. Associated with the damage of the module
by the debris impact, a hyper-velocity impact experiment has been conducted to study the panel structure
to prevent propagation of the damage and to evaluate the secondary damage by the ejectors generated at
the primary impact.
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Fig.1 Concept of power generation/ Fig2 Mock-up of power generation/
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