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Structure of a multi-tethered SSPS system is composed of all-in-one panels of power generation,
transformation, and transmission. The minimum structural module of the all-in-one panels is a
structural unit of 0.5m x 5m. 3800 panels of the structural unit are connected by deployable hinges.
The doubly folded structural units are launched at one time, and build a unit of 100m x 95m.

The thickness of the all-in-one panel must be within 20mm including deployable hinges because
of the constraint of launcher payload volume. All the power generation devices, transformation
devices, battery, and transmission devices must be integrated in this thickness.

Proposed is an idea of structural concept other than honeycomb sandwich panel. Generally, a
concept of inflatable structures imposes no restriction on volume after the inflatable deployment, and
so it can make the thickness of the all-in-one panel larger during operation.

Here in this propose, the following design conditions are considered. (1) The folded thickness
and so the deployed thickness 200mm is 10 times thicker than the original plan. The folded length
500mm is 1/10 of the original plan of 5000mm. Therefore, the folded volume of the 3800 panels at
the launch remains unchanged. (2) The extension from 500mm to 5000mm is driven by an inflatable
one-dimensional extension mechanism. After the extension, the extensible stem is used as a
structural element. (3) Electrical devices can be located at the concentrated area and also can be
distributed at the area between the two power generation and transmission surfaces. (4) Deployment
hinges can be stored in the dedicated area and so the size and rigidity of hinges with reality can be
designed.

Structural unit as a minimum structural module of all-in-one panel for a multi-tethered SPS
system can be made thicker by using a concept of inflatable structures, with no change of volume at
the launch. Instrumentation of electrical components on board is also improved. In order to
investigate the reality of the proposal, a structural model was designed and manufactured by way of
trial. The extension test of the module was successful. The perspective structural mass of an actual
size is estimated to be light by the trial mode. Through the investigation here, a simple and

lightweight deployable panel is considered to become realistic.

I Presented at the 11th SPS Symposium, 17-18 September 2008.
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