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Abstract:

Institute for Unmanned Space Experiment Free Flyer (USEF) has studied Space Solar
Power System (SSPS) under the contract from Ministry of Economy, Trade and Industry
(METI) from FY2001 to FY2002. In the study, three types of demonstrator concepts
(100-400kW class on low earth orbit) and a basic SSPS concept named "Baseline" and other
options (1GW class in GEO) are investigated. The Baseline power satellite is constructed
mainly with a large flat sandwich panel (the power generation/transmission system) to
which a main bus system is connected by multi-tethers.

The lifecycle carbon dioxide emission for the SSPS has been estimated. The result
indicates that the carbon dioxide emission from the SSPS per unit of energy generated is
almost the same as that of nuclear power system and much less than fossil fuel power
system.

The economic aspects for the SSPS including the construction cost, power generation cost
and the resultant utility price has also been estimated. But the estimated power generation
cost of the Baseline system is higher than our target cost of 10 cents’kWh. The Baseline
concept gives priority to stability and robustness, and is based on rather modest
assumptions for future technological progress. And no moving parts, such as a rotary joint or
reflecting mirrors, are employed for reliability reasons. It turned out that the system stay
heavy in weight and transportation cost therefore is high. In contrast, optional concepts are
based on a best estimate forecast of technology such as high photovoltaic (PV) solar-energy
conversion efficiency. This enables the size and mass of SSPS to be smaller and thus to be
cheaper. In addition to high efficiency PV, the usage of mirror reflectors leveling power
output makes the area of sandwich panel (PV) to be smaller furthermore (1G-2). As a result,
the power generation cost of optional concepts (1G-1, 1G-2) is estimated enough below the
target.

In FY2003, additional study has conducted by the Study Working Team with experts from
the aerospace industries and the universities, focusing on the feasibility of the optional
concepts in the following fields.

- Space System Attitude Stability (static and dynamic)
- Methods and Feasibility of Construction on orbit

- On Orbit Operation

- Economical Aspect

- Development Scenario and Roadmap

The paper elaborates those study results for future Space Solar Power System to be
expected for the time frame of 2030 and beyond.

* Presented at 7" SPS Symposium, 16-17 September, 2004
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