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Abstract

Institute for Unmanned Space Experiment Free Flyer (USEF) has been studying Space
Solar Power System (SSPS) under Ministry of Economy, Trade and Industry (MET]I) since
FY2000. Here we introduce some SSPS concepts and wireless power transmission (WPT)
tests performed in this study. Also an outline of the ongoing WPT project at USEF is referred.

(1) SSPS concepts

® Single-bus Model (2002): '02 reference model is a simple, technically feasible and
practically configured SSPS which consists of a power generation/transmission
panel (sandwich panel) suspended by tether wires from a bus system above the
panel.

® Multi-bus Model (2007): '07 reference model is Integrated tethered SSPS with
multiple buses. This model is designed to facilitate the construction of large SSPS
in incremental steps. Units of tethered SSPS are integrated in the geostationary
earth orbit to the commercial plant of 1 GW level.

(2) WPT laboratory tests

® Active Integrated Array-antenna (AIA, 2002-2003) : Prototype active phased array
panel with software retro-directive beam steering antenna(AlA#1) and hardware
retro-directive antenna(AlA#2) had been manufactured and evaluated. The
combination test with AIA#1&2 was performed. The purpose of the test was
demonstration of basic phase synthetic characteristics and beam steering scheme.

® WPT to a Rover (2006): Microwave transmission to the moving object is one of the
spin off fields of WPT technology. A light weight microwave transmission panel and

a rectenna for a rover have been developed and the WPT test was successfully
completed.

(3) WPT demonstration program (2009-2013)

® USEF has started a new R&D program under METI. The main purpose of the program is
to develop a precise microwave beam control system using a retro-directive method
and to build a WPT model to demonstrate its effectiveness.
® In this program, the following items will be verified;
1. the accuracy of beam control (within 0.5 degrees at a distance of about 10m)
2. the WPT demonstration at a distance of about 100m to show the feasibility of
the power transmitter, rectenna and beam control system/method.
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