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Abstract:

The on-orbit demonstrator of next generation instruments for electric power system called NESSIE, an acronym for
“NExt Generation Small Satellite Instrument for Electric power system (EPS)”, will be installed on the Small
Scientific Satellite Platform for Rapid Investigation and Test—A (SPRINT-A) satellite, which will be launched on the
Epsilon launch vehicle in 2013.

Our goal is the on-orbit demonstration of the lightweight solar panel with space solar sheets using thin-film MJ
solar cells called KKM-PNL and of the aluminum-laminated lithium-ion capacitor (LIC).

Thin-film MJ solar cells such as IMM InGaP/GaAs/InGaAs 3J cells have flexibility as well as high conversion
efficiencies greater than conventional rigid 3J solar cells. A great reduction of satellite mass will be achieved by the
combination of the thin-film MJ solar cells and light flexible paddles.

LIC has sufficient safety than lithium-ion secondary battery (LIB), wide operating temperature range. In addition,
LIC can operate for a long term. Although the energy density of LIC is lower than that of LIB, the practical energy
density is equivalent to LIB due to LIC’s superior DOD allowance. Therefore, it is suitable for long-term missions
such as planetary explorations.

This paper describes the details and the development status of NESSIE on which KKM-PNL and LIC are installed.
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Table 1. Specifications of SPRINT-A.
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Fig. 1. Block diagram of main components of NESSIE.
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Table 3. Specifications of NESSIE.
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Fig. 2.(a) Appearance and (b) Internal layout of NESSIE.

Table 4. Thin-film solar cell specifications
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Table 5. KKM-PNL specifications.
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low temperature operation.
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Table 6. LIC specifications.
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Fig. 7. Discharging and charging profiles of a cycle.
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Table 7. Maximum response to random excitation of each components

X N @I YA
XOEE | YISE | ZIsE | XIS | YIRE | ZI6E | XIWWE | YIRE | ZIEE
PCU 63.3 0.89 5.29 4.96 132 0.76 4.17 0.19 6.74
LIC 60.0 0.82 5.94 6.52 12.6 0.93 3.45 0.18 6.69
DC-DC 63.0 1.30 5.37 6.64 12.5 0.66 2.95 0.17 6.62
Relay BOX | 75.0 0.90 5.58 2.78 12.5 0.28 3.38 0.10 6.72
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Table 8. Estimated temperature on orbit and target temperature
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Fig. 9 Reference point temperature profiles.
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