New Type Tethered-SPS*
S.Sasaki and K. Tanaka

The Institute of Space and Astronautical Science (ISAS)
Japan Aerospace Exploration Agency (JAXA)
3-1-1 Yoshinodai, Kanagawa 229-8510, JAPAN

We have investigated a simple, technically feasible, and practical configuration SPS which
consists of a power generation/transmission panel suspended by tether wires from a bus system
above the panel. The left panel of Fig.1 shows a unit of Tethered-SPS, in which a power
generation/transmission panel of 100 m x 95 m is suspended by four 10 km tether wires
extended from a bus system. The weight is about 45 MT. The important point is that the unit has
the SPS function with a power transmission capability of 2.2 MW. The essential technologies
required for this concept are deployment of the long tether of 10 km scale and the large panel of
100 m scale in orbit. The basic parts of these technologies have been already demonstrated in
orbit. Space tether has been deployed up to 20 km three times in 1990°s. The solar array panels
of 4.6 m x 32 m on the International Space Station were successfully deployed in 2000.

In the former concept of the Tethered-SPS, the units are integrated to the commercial system
of 1 GW level by connecting each bus system and unit panels to each other. In the new Tethered
SPS concept, only power generation/transmission panels are connected, leaving each bus system
unconnected as shown in the right panel of Fig.1. The new configuration of separated bus
system greatly enhances flexibility, expansibility, and maintenance performance of the
Tethered-SPS. Since this system has no capability to track the sun for the power generation, the
total power efficiency is 36 % lower than that for the sun-pointing type SPS even when the solar
cells are attached to both sides of the panel. However, the simple configuration resolves almost
all the technical problems in the past SPS models. The new Tethered-SPS has a lot of
advantages over the past SPS models in attitude stability, construction, modularization, thermal
characteristics, and robustness.
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Fig.1 New type of Tethered-SPS
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