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Abstract:

NESSIE (NExt Generation Small Satellite Instrument for Electric power system) which is an in-orbit demonstrator
of an aluminum-laminated lithium-ion capacitor (LiC) and space solar sheets (SSS) using thin-film multi-junction
(MJ) solar cells was installed on SPRINT-A/Hisaki satellite, launched by Epsilon launcher from Uchinoura Space
Center in the September of 2013.

We are continuing the demonstration of LiC and SSS by NESSIE.

LiC is a sufficient safety energy storage device and can operate in a wide temperature range for long periods. In
addition, LiC can be rapidly charged and discharged.

Thin-film M1 solar cells cells have flexibility as well as high conversion efficiencies relative to conventional rigid
3J solar cells. Using a combination of the thin-film MJ solar cells and light flexible paddles, satellite mass can be
greatly reduced.

Since the power supply equipment is a critical component affecting the life of a satellite, it is difficult to adopt such
newly developed elements in satellites as electrical power subsystems. In-orbit demonstrations are, therefore, very
important.

In this paper, the details and the result of about 2 years operation of NESSIE are described.
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Fig. 5. LIC cell capacitance retention
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