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Abstract

Large capacity lithium ion battery have been studied by Sony, KERI/STC, SAFT,
Sanyo, GS battery and Hitachi. Lithium jon battery module for EV have been
demonstrated by Sony(battery)/Nissan(Vehicle) and KERI/STC.

At 36th battery symposium in Japan, KERI/STC presented 150Ah prototype, so
called ion power, that had high energy density of 121Wh/kg, 314Wh/l. However
the cycle performance was not so long. We had designed new prototype with
regard to cycle life and safety. The resultant energy denmsity of unit cell was
108.4Wh/kg, 258.2Wh/l and that of 12-series connected module was 76.0Wh/kg,
178.4Wh/L.
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= gdo Ao Uz vZe A TYolF A the Clean Air Acts A
RAstgon, 20033oE AA AFx FjF F 10% ZEV(zero emmision
vehicle) Tl FA3T YT, oldue}, wFeAE EVE AAE AL}
7] 93] USABC7} TA SN2 02, o= LIBES(Lithium Battery Energy
Storage) AIE Fate] ARAFL] FrHIAH A7 A5 282 oA
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Table 1 USABC Criteria for Advanced Battery Technologies

ol 7] 2523
AU ALE Wh/k >80 200 .
(C/3) Wh/fzg 135 300 A
== A Wh/kg 150 400 7tE5d
(80% DOD 30s) Wh/ ¢ 250 600 T9%5Y
-_/th - 1D ° 2 AA 5A 7)1 7%
(&2 H A3} 20%) | Cycle(3)) | 600 1000
)
a oggo—c']ﬂ gm%) <150 <100 | HFelslA
AHE25(TC) -30~60 | -40~60
ZF A ZH(h) 6 3~6
F4£3 740 to 80% SOC) <15min | <I5min
FE(%) 75 75
247177 &%) <152%) | <152€)
Maintenance No No
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Li ion X9 AL =77} consumer®2] AFA EVEeS digezm
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Energytec.?} X 320] SAFTAF|A = Z+ZF  cell controller®$} inteligent
centralized electronic control system(ICECS)9E Al-83}o] ZYzZbe] ZHAE Ao
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cycle 242 HAFATH
100AhE & DEolednE 13 16 dehd 23 2e 42 Az
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Fig. 1. Shematic diagram of fabrication of lithium ion battery.

Table 2 Charge/discharge Test Conditions of 100Ah Class Lithium Ion

Battery
=4 =23
Cycle No. - C Hl 3
FA? g
high impedance charging
1 1/2.7->20/42/ /4 20/2.7 & formation
2~5 40/42//4 40/2.7 grading
) AR 2 AAR(A)/ FTARV)//BATE ANTAR(A)
b) FAFLAAF(A)/ AR
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Table 3 Specifications of 100Ah Class Lithium Ion

Battery
3 & @4 A5 =l
gE 4 LiCoO, MPCF 3000
A= WA mm’ 114 X165 116 X 165
AA= A U451 F(Al) 72(Cu)
A A  um 200 225
A=+ sheet 106 107
g24d =z g 796 602
A A Eg g 750
ks B 1M LiPFs in EC & DEC(1:1)
A Porous Polypropylene
AAFF 8 3800
2 A A A 2 1.6
AATH mm’ 120 X 68 X 200

Photo 2. Photograph of 100Ah class lithium ion battery

and module.
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3. Ax 2 1
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=5 ol
itk AZE module WAL AAE A2 AZPAQA 14FHH JA
Bz Qo AXZYAF] OCVeE & 180mVo A AjZt Aol w
MR woldA ¢ 1247 Tl OmVAEE FAHAUS- gl A
9le upel o] AP GAAE UM AP AAE FAFAAYL 2.7V
744 high impedance charging(HIC)S 3§3t1 vA] oF 02Co] ARFYUEE 1A
Zx7 4A-L 334 ¥k high impedance charging 10~128 225 AY.
02Ce] AAEZAFTAE 42V AALEFHE P3tA =X HAAFZHA A
g Wl 20%9 AE/F 2 W cuoffstA Bk 11X FH R WAEFLE
747+ 14437ARSF 12532Ah2 4 13459 AhE &2 868%Fom HFPAA
ote 3.71veth. 2AZ8A FA7IZELE bidE e AL = RE ALE
AR PRAFL o 2~3meo|Ut

o)A charge capacitys AHEW FHLFo] AHHo= A=}t
1290.61Ahe] ZAZo] A ACYV, Constant Voltage) FH 2 nhHo] A A
29 37 71&7)7F Eo=E RE Roln Stk wEhA AAFFAGA F
AA7|Fe AA FALF) vlF 11.2% A
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Fig. 2. Typical charge-discharge characteristics of prismatic
lithium ion cell at first cycle.
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Fig. 3. Discharge characteristics at various temperature
with 40A constant current.
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Fig. 4. The charge-discharge characteristics and internal pressure of

battery module with cycling

Table 4 Specifications of Single Cell and Module Unit of Sony and

KERI/STC
Single Cell Module Unit
Cell
Specifications Sony KERI/STC Sony KERI/STC
. 120X68 X | 440X290X | 430X260 X
Size(mm) 67 & X410 200 150 200
Weight(kg) 3.3 39 29/8cells | 52.5/12cells
Capacity(Ah) 100 112.8 100 929
Capacity(Wh) 363 420.1 2900 3990
Energy
Density(Wh/kg) 110 108.2 100 76.0
Energy
Density(Wh/ 2) 250 257.7 160 178.4
Cycle Life >1200 under test >1200 " under test
Self-discharge
Rate(% /M) <10 under test <10 under test
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4 4 &

100AhS EVE TAS ALy gFolexdx ¢ 289 A= A EA4AE

AxE AE daH YELE}

1) BAAE 108.4Whkg L 2582Wh/le] AUAEES 7FA ok

2) 2HAeE EAL OCA 7S 25Co) B3] 85%9 &HS e A=
Uehdth 20Ce Agoe 25Co] W) 30%7F Z4& g &3S YeEh
o AR FZe A7 A

3) 3.6V, 100AhE ol GHA 127H4 APAAd o3 AZxE FES Fowd
Aeto] 4297V A WA EFL 29ARg T WA ovAE 39kWhaz A
76.0Wh/kg 2 178.4Wh/1¢] 01]142]‘3-_15% 7} Ao}

4) E 50 AARcz ALAEE AYFY EVE SR 2 AFE w3t
o Yep i

Table 5 Comparison of Results by KERI/STC with Previously Developed
Results by the Other Groups

- Kansai Sony

o Blectic / | VARTA ?‘?E) (EVE Kg‘;lgég)c K(Elglgég)c
- Sumitomo P 9A7)) = b

Ah 328 30 100 100 150 116.8
|3

Wh 1147 108 350 360 560 420.8
SIE| Wh/kg 58 100 105 110 120 108.4
A4
= |Wh/ 2 111 240 180 250 300 258.2

A = ) & | LiCoO, | LiCoO; | LINIO; | LiCoO; LiCoO, | LiCoO,

MCMB MPCF

=\ I 1
B = 2] 8 | Graphite | Carbon Carbon | Carbon (Graphite) | (Graphite)

ALEE() 1994 1995 *1997 1995 1995 1996
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