#HX

FRREBBEYFILSF U EHMNERZE (2)

In-Orbit Operations of Li-lon Battery Aboard HAYABUSA Spacecraft -Second Report
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World’s first spacecraft powered with Li-ion battery, that is HAYABUSA, was successfully
launched in May 2003 and arrived asteroid ltokawa on Sept. 2005. HAYABUSA accomplished the
great feat of the touch-down as well as fruitfully various remote-sensing from 7-20km above the
asteroid. Now it is on the way back to the Earth with expectation of dropping its cargo capsule

with Asteroid’s soil June 2010.

The battery consists 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.
As a result, the battery performance was maintained consistently with the simulation result, which
suggests to prove the correctness of our experiment plan.
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fig.1 An image of asteroid “ITOKAWA” and a shadow
of “HAYABUSA”
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Table 1 Specification of Li-ion cells for HAYABUSA

spacecraft

Rated Capacity (Ah) 13.2
Size WXTXH (mm) 69.3 X 24.4 X 132
Mass (g) 570
Specific Energy (Wh/kg) > 85
Volumetric Energy (Wh/I) > 220
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fig. 2
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External View of 13 Ah Class Li-ion 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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—— Launched Battery-Volt.
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Fig.4  Performance of Li-ion battery in HAYABUSA
spacecraft in operation
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Fig.5  Performance of voltages of Li-ion cells in

HAYABUSA spacecraft in operation
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Fig.6  Discharging characteristics of Monitor Li-ion
battery in HAYABUSA spacecraft
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Fig.7  Capacity measured and forecast of Li-ion battery
in HAYABUSA spacecraft
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Fig.8 Discharging characteristics of Monitor Li-ion

battery for the case of asteroid operation in
HAYABUSA spacecraft
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Table 2  Specification of 20Ah-class Li-ion cells

HAYABUSA 20Ah class
> 85 > 107
> 220 > 245

Specific Energy (Wh/kg)

Volumetric Energy (Wh/1)
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Fig.9  Cyclic performance of 20Ah-class Li ion cell
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