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Development of Satellite for Scientific Purposes PLANET-C Lithium-lon Battery —2nd Report—
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Based on fundamental technologies used in the battery cells for “HAYABUSA” and for
preparation for mounting on the “PLANET-C” Venus probe scheduled for launch in spring 2010,
we developed a revised 23.5 Ah class lithium-ion cell. We produced a prototype model cell with
space specifications and performed assessment of adaptability of performance of the cell to
the “PLANET-C” mission, assessment of durability in mechanical environments, and of safety.
Assessment of its adaptability to its mission is continuing: all cells subjected to testing have
exhibited good progression. Result of assessment of durability in the mechanical environment
revealed that abnormality was not found in the cell. Safety assessments have confirmed that
fracture, ignition, actuation of the pressure relief valve and a sudden temperature rise did not

occur.
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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
Venus 0.5
(nominal) 10 Standby use
(backup) 25
Venus orbit 2.0 10 Cycle use
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Height 162.2 mm
H Width 78 mm
Thickness 28 mm

Weight MAX 785 g
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Fig.1 Appearance of PM cells
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Fig.2  Discharge characteristics for PM cells
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Fig.3  Cycle life characteristics for PM cells
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Fig.4  PSOC cycle life characteristics for PM cells
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Fig.5  Storage characteristics of simulated operation test
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Fig.6  Storage characteristics of simulation test by

assembled battery
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Fig.7  Storage characteristics of simulation test by

temperature acceleration
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Fig.8 Discharge characteristics after storage of

temperature acceleration simulation test
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Table2 Mechanical environmental test of PM cells
ltem Requirement Test method
. We impressed vibration while
X, Y axis . .
Random vibration [:maximum 10.4 G discharging the PM cells of
I ’ 50% SOC at 0.5 CA, and
test Z axis
. . observed the voltage and cell
‘maximum 17 G
temperature.
Sinusoidal X, Y, Z axis

7

vibration test ‘maximum 25 G

We measured cell voltage
before and after shock
impression and observed

X, Y, Z axis damage to power generation
:maximum 500 G |elements, such as the
electrode group and connection
of electrode terminals and
collecting tabs.

Pyrotechnic
shock test
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Fig.10 Random vibration test of X axis

it
©

50
Vibration range

w
[oe]
IN
o

7Vo|tage Cell Temperature i

- °
> Max Level <
37 130 o~
o 2
© © o
= o =
o - 1 Q 3
> 36 Ambient Temperature 20 0O

[

Current =

35 1 10

w
N
o

Il Il Il
100 200 300

0
Time (Second)
11 A LR Z#
Fig.11 Random vibration test of Z axis



#HX

£ EFER PLANET-C BUF VLA EHDOREFE (2D 2)

4.3 E5%EIREAER

PM V% 05 CA OB THE S ER2%5 X i,
Y i, Z#iCRA25 GOIEREIRE % EN L 72,
ZFOBOBEBMFEEZR 12127, PM LV OE
HOEE., B, WEOZMEZIIER . BRSE
HEMBELTWD Z L MR L.

Voltage (V)

3.9 50
Vibration range
3.8 [voltage Cell Temperature | 40
L
<
3.7 |// 130 ¢~
2C
c o
36 | . 120 85
Ambient Temperature g0
)
Current —
35 110
34 L L L L 0
0 100 200 300 400 500
Time (Second)
12 EORIRENHER
Fig.12 Sinusoidal vibration test
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Fig.13 The wave of a shock impressed in a
pyrotechnic shock test
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Table 3 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 4  Safety evaluation of PM cells
Iltem Test method Result
overcharge We charged the PM cells to Abnormalit
B 200% of capacity under a 10C Y
test ) none
environment.
We short-circuited the electrodes
external short of the PM cells .Of a completely Abnormality
circuit test charged state with a resistance none
of 30.3mQ between lines under a
stationary environment for 8h.
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Fig.14 Overcharge test
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Fig.15 External short circuit test
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