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Abstract

GS Yuasa Technology Ltd. has newly developed high and low voltage system Lithium-ion batteries in order to sup-

port the operation of equipment and device installed on the H3 launch vehicle. Based on the expertise and experi-

ence accumulated through the past developments of power sources for Japan's launch vehicles, we have drastically

succeeded in improving the specific energy of the batteries while maintaining the excellent discharge performance

over a wide temperature range. In addition to the superior electrochemical characteristics, the batteries have

proved to supply the stable power under the harsh environments of vibrations and shocks while in launch. They

will contribute to the success of various transportation missions of the vehicle.
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(b) Low voltage system battery

Fig. T Outer appearance of batteries for H3 launch
vehicle.

Table 1 Specifications of Lithium-ion batteries for
H3 launch vehicle.

Battery High voltage Low voltage
system system
Rated capacity / Ah 12 84
Dimensions
Width / mm 380 393
Depth / mm 270 306
Height / mm 129.8 205.3
Mass / kg 12.6 23.7
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Fig. 2 Discharge performance of high voltage sys-
tem battery at high and low temperature. The battery
was charged at multiple constant currents until one
of the cells reached 4.00 V at 20°C. It was then dis-
charged until one of the cells decreased to 3.00 V. At
the depth of discharge of 16.7% (only low tempera-
ture), 33.3% and 50%, a large pulse current was
applied.
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Fig. 3 Representative discharge performance of the
12 Ah cell for high voltage system battery at the high-
est temperature expected. The cell was discharged
for 30 seconds from the state of charge of 46.3%. At
the depth of discharge of 50%, a large pulse current
was applied.
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Fig.4 Discharge performance of low voltage system
battery at high and low temperature. The battery was
charged at multiple constant currents until one of the
cells reached 4.10 V at 20°C. It was then discharged
until one of the cells decreased to 3.00 V. At the depth
of discharge of 11.9% and 82.1%, a large pulse current
was applied.

3.8
Cell voltage

>
% 34 r @
S 3
°
O

32 1 Current

3.0

Time

Fig. 5 Representative discharge performance of the
84 Ah cell for low voltage system battery at the high-
est temperature expected. The cell was discharged
for 30 seconds from the state of charge of 81.6%. At
the depth of discharge of 82.1%, a large pulse current
was applied.
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Fig. 6 Representative discharge voltage profile for
high voltage system battery during Y-axis random
vibration test. The vibration was imposed to the bat-
tery while it was discharged at room temperature.
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Fig. 7 Representative discharge voltage profile for
low voltage system battery during Y-axis random
vibration test. The vibration was imposed to the bat-
tery while it was discharged at room temperature.
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Fig. 8 Representative discharge voltage profile for
high voltage system battery during shock test. Multi-
ple number of shocks was imposed to the battery
while it was discharged at room temperature.
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Fig. 9 Representative discharge voltage profile for
low voltage system battery during shock test. Multi-
ple number of shocks was imposed to the battery
while it was discharged at room temperature.
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