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Abstract

GS Yuasa Technology Ltd. is providing Li-ion battery "LVP65-8" for the next generation aircraft "Boeing 787"
GS Yuasa Technology has also developed GSE (ground support equipment) "BHDU3924" for airlines’ battery
maintenance. This equipment is applicable for on- and off-board uses. One of its functions is initial check test on
the state of battery such as voltage, temperature, and other output signals. The other functions are charging, dis-
charging, capacity check test, and SOC adjustment for storage. The GSE is proved to be operable securely and

easily for battery maintenance by various verification tests.
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Fig. 1 External appearance of GSE "BHDU3924"
for lithium—-ion aircraft battery.

2011468 $8% H15]

M S 1172 BMU Z 28 4T, BMUIZ X 2o
HOZWERZEZRT 250 THSH. SOC ITED
B mEZIRYT. RO OEME L ETLZ &
DT =Y IAREBEBNIZRAFESIN, =V Fbar
o= — 17— 2PN AL EDTETH 5.
23 &K

REEIX, Fig 2070y Z7KICET L9 12, H
A, BAEA A v, RRHLED, 74 A7 LA,
FEY L—, WE) L—, WERIK, GH7 7~
T = —=TN, BHEr—7NeErbhb. HEA
4 v F FRHLED- 71 A 7L A D4R % Fig. 312
FEIRM ORI OWT, DITIIRT.

HIEEAR © BB 5o AT, EE - i

OFHH, FTRFE - wH - FoROH#EE B
%9,
ST = =T MO ERL LT
Bar—7) BWOBZOANI 2B %9,
BIEZA v T BBRORBEILOBEE B %)
FORM LED : b M E50IRER EDOFIR%
BI%.

Table 1 Functions of GSE "BHDU3924" for lithi-
um-ion aircraft battery maintenance.

Functions On-board Off-board
Initial check test Available Available

Charge Not available Available

Discharge Available Available

Capacity check test Available for discharge Available
SOC adjustment Available for discharge Available
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Fig. 2 Block diagram of GSE "BHDU3924" for
lithium-ion aircraft battery maintenance.

30



GS Yuasa Technical Report

2011468 #£8% H1%5]

TAATVA CEE - BT WER &0 T IR

T5.

B L —  FLEREE Bl e OFEE &R E B S
9.

Y L—  FERIE & B e o Lkt B S
9.

BRI - BHOME LB % .
WHIT 7 v R EORBERR R G T 5.
DCERTr—7 ) F 7KR—=FT, SHEEE» SR
FEICEREET .
DC BEFIH I — 7N - F 7K—= T, REEND
YRR & T 5.
USB7 =70V fi7r—5 %23 a—F—12¥
T U—=RT5EEICMHETA.
24 BREME
241 EHRIVEE
REEIC L HEE - BT -
21R7.
242 RHMEHRTEMLIE
AREEREIE, 7 R— FTIEHRED DC BIF 2 HAE
b CEMETET L ENMETHL. T, A%
BIIA Vo R—F, £ 7K F&HIINEOIRPIZTE
MERESELILENTEL, REEICIDTEMED
FEHRE Table 3IZRTEBYTH 5.
25 {RERKEE
REEICIE, £ERYL—, WE) L —,

i B DRI EE % Table

vta—X%

e e
oischarge O storase. sTop.

O O COJ—=

Fig. 3 External appearance of display—operation
panel attached to GSE "BHDU3924" for lithium-ion
aircraft battery maintenance.
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Table 2 Measurement accuracy of GSE "BHDU39
24" for lithium-ion aircraft battery maintenance.

Items Accuracy Remarks
Battery voltage +/- 30 mV -

Battery current +/-1A -

Battery temperature +/- 3 deg C At 25 deg C

Table 3 Charge and discharge setting specifications of GSE "BHDU3924" for lithium-ion aircraft battery main-

tenance.

ltems Value Applicable functions

Charge voltage 322V Charging and capacity check test

Charge current 50 A Charging, capacity check test, and SOC adjustment

Cut-off current of charge

Discharge current Approx. 50 A
(Constant resistance)

Cut-off voltage of discharge 220V

Cut-off voltage of charge 300V

Cut-off voltage of discharge 296V

Less than or equal to 6 A

Charging and capacity check test
Discharging, capacity check test, and SOC adjustment

Discharging and capacity check test
SOC adjustment (Charge)
SOC adjustment (Discharge)
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Table 4 Verification test items of GSE "BHDU39
24" for lithium—-ion aircraft battery maintenance.

Contents

For detection of voltage, current,
and temperature

Test items
Measurement accuracy

Operation In each mode
Safety function For voltage, current, and
temperature

Power consumption In each operation mode

Insulation Between chassis and terminals

Temperature Operation in high and low
temperature environments

Humidity Operation in high humidity

environment
Transportation vibration ASTM D4169
Packaging drop ISTA 2A
Corner drop IEC 61010-1

EMC CE marking (EMC directive),
FCC Part 15 class A
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Fig. 4 Representative charge characteristics of
lithium—-ion battery "LVP65-8" under charge func-
tion of GSE "BHDU3924". The battery was charged
at constant current of 50 A followed by constant
voltage of 32.2 V.
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Fig. 5 Representative discharge characteristics
of lithium-ion battery "LVP65-8" under discharge
function of GSE "BHDU3924". The battery was dis-
charged at approx. 50 A with constant resistance.

<

<<

} 2(5) Battery current Amount of electricity 28

©

= 60 129

3 55 Charge Charge 1 20

3 ol 130 <

; 45 | 120 €

C 40| 110 2

£ 35t 1,03

30 b 1-10 >

> 25| 202

© 20 %03

S 15+ 1740

= i 1=

; 12 [ Discharge Battery voltage A_gg

9]

£ 0 L L L L L L L L -70

3 0 30 60 90 120 150 180 210 240 270
Time / min

Fig. 6 Representative charge and discharge
characteristics of lithium-ion battery "LVP65-8"
under capacity check test function of battery GSE
"BHDU3924". The battery was discharged to 22.0
V at constant resistance after fully charged at con-
stant current followed by constant voltage for ca-
pacity check and then fully recharged.
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Fig. 7 Representative charge characteristics of
lithium-ion battery "LVP65-8" under SOC adjust-
ment function of battery GSE "BHDU3924". The
battery was charged to 30.0 V at constant current
of 50 A".
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Fig. 8 Representative discharge characteristics of
lithium-ion battery "LVP65-8" under SOC adjust-
ment function of battery GSE "BHDU3924". The
battery was discharged to 29.6 V at approx. 50 A
with constant resistance.
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Fig. 9 Experimental scenery of electrostatic dis-
charge in EMC tests for GSE "BHDU3924".

Fig. 10 Experimental scenery of conducted distur-
bances in EMC tests for GSE "BHDU3924".
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