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Development of Large-sized Lithium-ion Battery
for Aviation Applications
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Abstract

The application of lithium-ion battery in aviation use has been examined in recent years because it is able to
contribute the reduction of the aircraft operating cost by making the airframe light and saving the fuel consump-
tion. GS YUASA has long-term experiences of manufacturing large-sized lithium-ion cells and batteries for
various applications. Based on fostered technologies by these experiences, we have developed new large-sized
lithium-ion cells, "LVP10" and "LVP65". The batteries using these cells have also been developed for aviation
applications. Nominal capacities of "LVP10" and "LVP65" are 10 and 65 Ah, respectively. These cells work as a
power source for engine start or backup of electric devices in airplane. They are optimized to achieve high rate
discharge capability and long life required for aviation application; for example, "LVP10" type cell has discharge-
able capacity of 99% at large current of 5 I,A based on that of 1 LA , and "LVP65" type one has good capacity of
89% after 1000 cycles of full charge-discharge cycle life test at 25 °C. The batteries, "LVP10-7" and "LVP65-8"
are designed to have high durability to severe environmental conditions and operational conditions simulated in
airplane. Additionally, "LVP65-8" battery is equipped with the battery monitoring unit and internal contactor to
ensure its safety during operation. These new lithium-ion batteries are being tested on actual airplane to extract

potential problems for the further improvement. They are going to be applied to actual commercial airplane.
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Fig. 1 Outer appearance of LVP10 and LVP65
type lithium-ion cells.
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Table 1 Specifications of LVP10 and LVP65 type
lithium-ion cells.

Model LVP10 LVP65
Nominal capacity / Ah 11.5 75
Nominal voltage / V 3.7 3.7
Dimensions / mm H 80* 178*

W 130 133

L 21 51
Mass / kg 0.5 2.8
Specific energy / Wh kg™ 85 99
Energy density / Wh L™ 195 230

* Without terminal height

Negative terminal

Positive
electrode

Negative 3
electrode

Separator Rupture plate

Fig. 2 Schematic structure of LVP65 type lithium-
ion cell.
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Fig. 3 Charge characteristics for LVP10 type lithi-
um-ion cells. The cells were charged at 10 A to 4.0
V for 3 hours in total at 25 “C. Voltage ([]), state of
charge (£), and current (O).
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Fig. 4 Discharge characteristics at various cur-
rents of 10 A ([]), 30 A (&), and 50 A (O) at 25
°C for LVP10 type lithium-ion cells. The cells were
discharged to 2.75 V after charged at 10 Ato 4.0 V
for 3 hours in total at 25 C.
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Fig. 5 Discharge characteristics at various currents
of 50 A (O), 200 A (£), and 700 A ([]) at 25 C for
LVPG65 type lithium—-ion cells. Cells were discharged
to 2.75 V after charged at 70 A to 4.025 V for 3
hours at 25 C.
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Fig. 6 Discharge characteristics at 50 A under var-
ious temperatures of 25 C (O), 0 C (&), and -20
°C (L)) for LVP65 type lithium-ion cells. Cells were
discharged to 2.75 V after charged at 70 A to 4.025
V for 3 hours at 25 C.
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Fig. 7 Charge and discharge cycle life perfor-
mance for LVP65 type lithium-ion cells with cycling
under 25 C (O) and 45 C (£). The cells were dis-
charged to 2.75 V at 70 A after charged at 70 A to
4.025 V for 3 hours in total at 25 and 45 C.
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Fig. 8 Calendar life performance for LVP65 type
lithium-ion cells under floating conditions of 4.025
Vat25 C (O) and 45 C (£ ). The cells were
charged at 70 A to 4.025 V at 25 and 45 C. Ca-
pacity was checked periodically to confirm the re-
tained cell capacity at the discharge condition of
70 Ato 2.75V at 25 C.
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Table 2 Specification of LVP10-7 type lithium-ion
battery.
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Table 3 Specification of LVP65-8 type lithium-ion
battery.

Model LVP10-7 Model LVP65-8
Nominal capacity / Ah 11.5 Nominal capacity / Ah 75

Nominal voltage / V 259 Nominal voltage / V 29.6

Dimensions (H x W x L) / mm 115 x 200 x 200 Dimensions (Hx W x L) / mm 215 x 280 x 335
Mass / kg 52 Mass / kg 28.5

Specific energy / Wh kg™ 57 Specific energy / Wh kg™ 78

Energy density / Wh L™ 65 Energy density / Wh L™ 110

Fig. 9 Outer appearance of LVP10-7 type lithium-
ion battery.

Fig. 10 Outer appearance of LVP65-8 type lithium-
ion battery.
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Fig.11 Discharge performances of LVP65-8 type
lithium-ion batteries for engine start under various
temperatures of 25 °C (O), 0 C (&), and -18 °C ([)).
Fully charged batteries were discharged at constant
power of 15 kW.
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