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Abstract

To develop lithium-ion batteries for space applications, we are performing long-term evaluation on 10-100
Ah-class lithium-ion cells by simulating spacecraft’s operation. So far, 23,000 cycles for LEO and 1,350 cycles for
GEO satellite simulation testing have been completed. These results respectively correspond to about 4- and
15-year LEO and GEO satellite operations, indicating good applicability of lithium-ion cells as satellite power.
The simulation testing of H-IIA transfer vehicle (HTV) operation disclosed that lithium-ion cells were applicable
for this short-term mission even with a strict operation condition of high charge rate and high taper voltage. The
commercial laminated lithium-ion polymer cells (0.65 Ah) exhibited good performance in both cycle-life testing
and space-environment endurance.
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Figure 1. Voltage trend of 100 Ah-class LiCoO,/graphite lithium-ion cells simulated LEO operation (25% DOD).
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1) Sunshine period: 10-day storage in full charge state at 25°C
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1 e L ]
0 100 200 300 400 500 800 700 800
Day

Figure 2. Voltage trend of a 100 Ah-class LiCoOy/graphite lithium-ion battery with 10 cells in series simulated

GEO operation with a maximum DOD of 70%.
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Figure 3. Voltage trend of 100 Ah-class LiCoQO,/graphite lithium-ion cells simulated HT'V operation
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Figure 4. Voltage trend of laminated lithium-ion polymer cells (0.65 A) simulated LEO operation (40% DOD)
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