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Development of satellite for scientific purposes PLANET-C lithium-ion battery

KRG e RF B
Hiroki Ooto Kenji Ohira

Abstract

A HAf

Masahiro Yamamoto

W Am iz

Hiroyuki Inahuku

The development of the lithium-ion battery for the power supply equipped with Venus explorer
PLANET-C began newly based on the battery technology for “HAYABUSA” in 2002. Enlargement
and the high energy density making examination were done based on the surface modification of
material in a negative pole and the improvement of the separator because a further improvement
of the mass advantage had been requested from the demand condition of the mission, and
23.5Ah class corner type lithium-ion battery of the high energy density type was made for trial
purposes by 2004. Moreover, the examination of making to long life was also advanced, and the
prospect putting that decreased passing year amount of deterioration in the state of a complete
charge when keeping it by the float charge method to the half of the battery for past “HAYABUSA”

was obtained.
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Table 1 Operation plan of battery for PLANET-C
Time (year) |Temperature (C) State
Delivery launch 1.5 25 Storage at off load
launch-arriving at 05
Venus (nominal) ) 10 Standby use
# (backup) 25
Venus orbit 2.0 10 Cycle use
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Fig.1 Required capacity for the PLANET-C mission
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Fig.2  Transition of SOC and capacity maintenance rate

of battery cell for PLANET-C
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Table2 Simulated operation test conditions

phase Test time Test method
operating o
. temperature test 1.5year 125C 10% SOC off
(1) Delivery-launch Temperature load
peratur 4.5month [457C
accelerated
operating o
(2) Launch-arriving |[temperature test 25year 10T 41% SOC
at Venus Temperature float charge

7.5month |30°C

accelerated

simulating after
entering the Venus
orbit

operating

(8) Venusorbit |, erature test

2 year
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Fig.4  Simulated operation test (1) Delivery-launch
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Venus
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Fig.6  Simulated operation test (3) Venus orbit

ZOMETOENVOER X, £V HEER O R
R L 72 FTEE A 7 v &, v H B o ] 1]
WIS L= FTEY A 7 v, ROVR Y 2N, 12— R
EHOMIKIE L7 0— N EERRED 3 20OEM
HHOMAEGDLETHEINL, RWHERHMO
JAETOX IV OEFIL 85%D SOC 7 H AT ER =%
WET LT TEY A 7 VRS L 2 N TE
bo T2y FHERM OB R TO XV OEH I
60% @ SOC 7 6 FrE#w & iR 3 % #4r Fe i
A7 NVTHET LI ENTEDL, FAT N
—ZEHOADERTOENVDEH L, E— T F—
WV REEEZRAET 5 41% SOC ZffEFEd 4 #EH T
BdbrZENTE D,

& 2 IS OBEEERBR XG5 7 7 H 238
LT, COMOREMIFRIFRESILY I 2L -V
a X PHME L MEEOHEREZRL T b,

5. PM tIVIC&BERETDI&EE

51 PM &I OBfE
4 THRROMGEAE R I, 70 by TETIL
(PM) )b % BfE U720 PM )b OFIHIFS IS



FBTFZZAhJ=Za2—2Z No.64E (2008. 11)

#B 712”7, PM L owiizE 1 235A0h Pl E
TH), WEFHYEEIXIOVIUETH B, T/,
PMEVOEEIZT8g U TFTHL I LNEL, PM
Vit 107Wh/kg D EO T AV F—FEME A L.
ETOERMRER e L7z,

4.5 50
—charge
——discharge
40 440
= 35 130 <
(0] -—
g o
S 30} 1o0 5
S °3
25 \ 410
2.0 ! ’ \ 0
0 10 20 30

Capacity (Ah)

7  PMEILOMERTHE S
Fig.7 Initial charge-discharge characteristics for PM cells
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Table 3 Safety evaluation of PM cells
Iltem Test method Result
overcharge We charged the PM cells to Abnormalit
& 200% of capacity under a 10°C ¥
test ; none
environment.
We short-circuited the electrodes
external short of the PM cells .Of a com_pletely Abnormality
circuit test charged state with a resistance none
of 30.3mQ between lines under a
stationary environment for 8 h.
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Table 4  Mechanical environmental test of PM cells

Item requirement Test method

We impressed vibration while

Random . . discharging the PM cells of

vibration XY .a)fls' mgmmum 104G 50% SOC at 0.5CA, and

Z axis: maximum 17G

test observed the voltage and cell
temperature.

Sinusoidal  |X,Y Z axis: maximum

7

vibration test|25G

We measured cell voltage before and
after shock impression and observed
damage to power generation
elements, such as the electrode
group and connection of electrode
terminals and collecting tabs.

Pyrotechnic|X,Y, Z axis: maximum
shock test |500G
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Table 5 Change of cell voltage before and after
pyrotechnic shock test
+ Y axis None
— Y axis None
+ X axis None
— X axis None
+ Z axis None
— Z axis None
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Table 6  capacity maintenance rate of PM cells after
mechanical environmental test
Rate Random Sinusoidal Pyrotechnic
vibration test vibration test shock test
1CA 99.8 % 99.8 % 99.7 %
0.5CA 99.7 % 99.7 % 99.7 %
0.2CA 99.7 % 99.7 % 99.7 %
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