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In-Orbit Operations of Li-lon Battery aboard HAYABUSA Spacecraft
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World’s first spacecraft powered with Li-lon battery, that is HAYABUSA, was successfully
launched in May 2003 and since then operational events were conducted as scheduled, which
demonstrates the battery and its operation method work well with keeping sufficient capacity to
meet the mission. HAYABUSA or former Muses-C was designed and handled by JAXA and its
4-year scientific mission was to collect soils and rocks of an Asteroid, ITOKAWA.

The battery consisted of 11 prismatic cells in series with a rated capacity of 13.2 Ah, SOC of
which was maintained in a certain controlled range according to battery’s calendar degradation of
capacity and each cell voltage of which was reset periodically with a cell-by-cell balancing circuit.
Through one and a half year operation on space, battery’s performances for events and capacity
change were measured and analyzed in comparison to the initial planned values.
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Fig.1 The asteroid sample return mission spacecraft,
HAYABUSA.
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Table.1 Requirements of Li-lon cell for HAYABUSA
spacecraft.
fEFRSH RAEBRRE | RAEWER
(%) (Ah) (A)
Launch 0 7.03 12.78
Swing By 1.06 4.76 14.27
Touch Down 2.37 2.51 16.70
Terminator 2.45 5.95 17.61
Safe Hold Mission £ HifE 3.43 15.23
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Table.2  Specification of Li-lon cells for HAYABUSA
spacecraft.

Rated Capacity 13.2 Ah
Size WX TXH 69.3 X 24.4 X 132mm
Mass 570g
Specific Energy Density > 85 Wh/kg
Volumetric Energy Density > 220 Wh/ |
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Fig. 2 External View of a 13.2 Ah Li-lon Cell for
HAYABUSA spacecraft.
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Fig.3 SOC and capacity requirements scheduled

through the mission and capacity changes
simulated for two cases of SOC.
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Fig.4  Performance of Li-lon battery in HAYABUSA

spacecraft in operation.
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Fig.5 Changes of voltage of Li-lon battery in

HAYABUSA spacecraft during reset operation.
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Fig.6  Performance of voltages of Li-lon cells in

HAYABUSA spacecraft in operation.
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Fig.7  Discharging characteristics of Li-lon battery in

HAYABUSA spacecraft at swingby.
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Fig.8 Discharging characteristics of Li-lon battery

in HAYABUSA spacecraft during tentative
discharging.
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Fig.9 Capacity measured and forecast of Li-lon battery

in HAYABUSA spacecraft.
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