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Specifications s o -

P Discharge Curves 77 F(25 C)

MDmfnGl uD“‘GgE 12U L L L 1 Tk 0 Eq 0 T T T | L | i i 1 L T

Rated Capacity(20 hour rate) 7.0An AR LN O N O 7

. _'”*2'_-..._‘__ i T e + bbb 3 —— i1 | 11 i
Total Height 3.94inches(100mm) = 60 P Rt T T T F R Y=o AR N -
(with terminals) > LN T i) B i I
Dimensions Height 3.70inches(?4mm) il R Thie s e R S A SRR 8 B e B S 8 5 0
Length 5.%94inches[151mm) 2 P__:____L_ﬂ-_l;_:'-_.:“_:____:__;h_:_;”l____L__J:___;_j,u“]i-!l];éﬂ.ﬂf}l’;
i ' o i i N i s |y == ) 0. :_.'..‘;‘__:-_
WIdth 2I56IHChES[65mm} .E ] | | 1 1) k4™ T N 1E | I'ﬂﬁﬁ[: 1 I ﬂll!ﬁlgl (BN | |
S 3 i ol Gl s T v - a7 o ok
Weight Approx. 4.4pound(2.0kg) <l . 1S T . WP W L
. 1 2 5 10 20 60 2 5 10 20
Characteristics _
| rmin > | = h > |
_ 10 hour rate (0.65A) 6.5Ah
Cﬂpﬂcnlw 5 hourrate (1.12A) 5.6Ah
77F(25°C) 1 hour rate (4.20A) 4.2Ah
15 minute Rate (12.3A) 3.1Ah Relationship between charge voltage and temperature
Internal Resistance | Full charged Battery 77°F(25C) 26ma . ~
5 = B B
. 104°F(40°C) 102% — 2 X = =
Capacity affected . el
by Temperature ?3;2[?;;} IEDDE [ S (2
(20 hour rate) 3 6L1041 781 521 261 ™ ! |
5:.1:{_] SQCJ {}5% 15. ) ]{}.4 ?.3 5.._ -_uﬁ b | -u..,_h.]..h.. J ‘ ‘
Lioal 751 50l 25l ~ gl
Salf-Dischionye Capacityafter 3 month storage 1% BOFI00F 73150 2.5 “"r';;f L |
77%F (20°C) Capacityafter 4 month storage 81% 4t 96l 72 48l 24— l H A
Capacityafter 12 month storage 60% e 1 I
138 921 691 461 23— Dl
Max. Discharge L
Current 77F(25C) SRR 1321 881 661 44} 22 S, W
Terminal FI1\F2 L ]{] I,] ]I:I 'J'{] ;[] 4[} . SIZI &0
Charge | Cycle Initial Charging Current less than 2.1A ‘ o 8
Voltage)| Float Voltage 13.5~13.8V/77 F(25 C)
Constant Current Discharge (AMPERES @25°C)

FV/Tme | 5Min 10Min | 15Min 30Min | 60Min 2H IH 4H | 5H 10H | 20H
9.60 | 26.67 16.94 | 13.58 7.56 4,62 2.61 I 1.80 1,44 ! 1,22 0.67 0.35
9.90 | Z26.04 16.45 J 13.09 [ i, 4.50 2.5 1.78 1.43 | 1.21 0.66 .35
10.20 24 .85 1T5.75 12.67 T.21 4.38 2.49 1.76 1.41 1.20 0.65 D35
10.50 | 23.80 15.12 | 12.18 7.14 & 27 2.45 .75 1.40 119 0.65 0.35
10.80 | 2240 14 .98 | 11.55 5.93 4.13 2.38 1.05d 1.37 1.18 0.64 0.34

Constant Power Discharge (WATTS PER CELL@25°C)
| Fvmime [ sMin | 1OMin [ 15Min [ 30Min [ 60Min 2H | aH 4 SH 10H 20H
1 297.10 190.4 1 154 .27 86.18 53.31 30.62 | 21.39 17.17 14.52 7.85 4.26
| 9.90 280.35 185.06 148.83 84.16 52.03 29 .48 | 21.18 17.04 14.49 7.89 4.24
10.20 277,33 177.35 144.18 82.63 | 20.62 2812 | 20.85 16.88 14.39 .83 4.23
10.50 265.85 170.55 138.73 81.90 49,45 28.T6 I 20.88 16.73 14.23 .83 4.21
10.80 250.43 169.27 131.69 T9.56 47.91 27,97 | 20.58 16.33 14 .08 T.66 4.14




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
| E & = =0
120 , , | 285 B S
S22 5 (0.25CA, 25°C)
| (%) (xCATV]
100 W S e — 140 |
- '-._l- -,_H ; |1|:| 1}_2.!_ gt}
8L *®R f = Isof CHARGED VOLUME
z ) |m!”,,ﬂ._ ', PR D
é 60 - S “l40F |~ CHARGE VOLT AGE
o 100% D.0.5 50%0.0.0 3 0.0.0 4 0.15k /) /
Y w0 60 130 L X
ook, |/ \
5 40 : llf[] d .I,-’rf ...HH
. ,
| 2 M0t/ “~___CHARGE CURRENT
0 A “n 900 L hEe: Lam ol ol 034 6 & 10 1 14 16 18 20
Number of cycles Charge time{hours)
Self-Discharge Characteristics. Relationship of OCV and Residual Capacity % (25C)
12VOLT SVOLT
100 = 140 7 70
h: i, iy M e o . o g S a.ﬂ - -
(32°F) E
BD Lo ) Iy, | S - Ty [ W — g 8 | P— > 13.0 = 6.5 ':';i-:'.i;
3 L)
3 (a1°%) g_ S T X o
_— @ === o o e o e g i e ety H E E K
& 10 = B Ak 2
= 120 | 60
| || — o T Y Y . < | (50°F) = e
g e
E i k.
@ T [ Jaoc | tsec| [ laec | 11.0 4 55
{104°F) (B6°F) (68°F)
A0 bF---4—---| — ypm— Uj—— e R p— ——— I ——
100 <4 50
0 2 4 6 8 10 12 14 16 18 20 0 20 40 40 80 100
Storage Time (Months) Capacity (23T
Temperature effects on capacity Temperature effects on float life
120 100
: 0.05CA
o= 0.1CA
100
g ). --|0.25CA ~
80 : —t ——0.6CA 10
= - = | TCA o
- : + A+ 3 e <
o : = ) 2 5] e e
(] = — =
O 40 _ —— -
CA : Rated Capacity at 25 C ——
. i
20 - —t7
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20 10 0 0 20 30 40 50 60 (T 10 20 30 40 50 60 70 (T
-4 14 3z 30 &8 Aé 104 122 140 (°F) Temperature

1-—— Fof FM sefies
Temperature Peeene- For FML series

NCEOOO I

S For GFM series



r T T T | s s
38
MAINTENANCE FREE
SEALED | EAD-MCID BATTERY - —
151
Specifications : o o
P Discharge Curves 77 F(25 C)
NDminﬂI vﬂnﬂge 121‘““’ ¥ I I L] I L] I I I 1 1 1 I L] LU L I
Rated Capacity(20 hour rte) 9AN e S AR LS
=== | e, k — . -t I fe—lb—1 L] 1 e S I N | |
= | I  E S A B T S D s w4 I N U I - Y i
Total Height 3.24inches( 100mm) o 60 [ B 7 S 00 T{T,”,L' T T e -E-’ v e S
(with terminals) g" FL__:____IFI_.I_I [ "”.'____"_~“'_1_~':___1__‘.\_'*:_:'_'_}'1':____.'_
SR ekt 3 70Inches9Amn) e I L A
Length 5.94inches(151mm) SoEl B e e ek s ia LR (T [ e
Widith 2.56inches(65mm) e Ry e e e il
Sl e i i i i U e T i s T
Weight Approx. 5.52pound(2.51kg] & IS O N 0 AR S O W Vi 114 S T
- 1 2 5 10 20 60 2 5 10 20
Characteristics
| = min .| - h .|
20 hour rate [0.45A) @.0AR Discharge fime
. 10 hour rate [0.83A) 8.3AN
Capacity 5 hour rate [1.444A) 7.2Ah
7725 C) 1 hour rate (5.4A) 5.4Ah
15 minute Rate (15.6 A) 3.9Ah Relationship between charge voltage and temperature
internal  Resistance Full charged Batftery 77F(25C) 13mQ ol ~
- — —
e
| 104°F(40°C) 102% — & o = W
Capacity affected Al B e %S o
oyorieoue | 7750 s = SE[E[ER
(20 hour rate) E ._ 7L agl L
5 (-15°C) 655 156104 78 52+ 26| = n | |
- T~ . f_,l: -
. 9 | Mo
Self-Discharge Capacity after 3 month storage 1% 13071001 751 50 25 ‘“‘“»{*fff:i:g- Nl
77°F(20°C) Capacily afier 6 month siorage 81% 144} 96 72+ 48} 24— R =
Capacity after 12 month storage 60% S e g p e
1381 92} 69} 46} 23! L0 g
Max. Discharge el Y
Curent 77°F(25C) 1905 1321 88} 665 44| 22 -_--r___ .
bl dhi 00 10 20 30 40 50 60
Charge | Cycie Initial Charging Current less than 2.7A E K
(Constant Voltage 14.4~14.7V/77F(25C) Ambient temperature T}
Violtage) | Float Voltage 13.5~13.8V/77F(25C)
Constant Current Discharge (AMPERES @257C)
| FV/Mme |  5Min 10Min 15Min 30Min | 60Min 2H 3H 4H 5H 10H | 20H
| 9.60 34.29 21.78 | 17.46 | 9.72 5.94 3.36 2.31 1.85 1.57 0.86 | 0.46
| 8.90 33.48 21.15 16.83 | 9.45 5.79 3.24 2.29 1.84 1.56 0.85 0.45
10.20 31.95 20.25 16.29 9.27 5.63 3.20 2.26 1.82 1.55 0.84 0.45
10.50 30.60 19 .44 15.66 9.18 5.49 3.15 2.25 1.80 1.53 0.84 D.45
10.80 28.80 19.26 14 .85 B.91 5.31 3.06 2.21 1.76 1.51 0.82 D.44
Constant Power Discharge (WATTS PER CELL@25°C)
 F.ViTime 5Min 10Min 15Min 30Min | 6OMin 2H 3H 4H 5H 10H 20H
8.60 351.99 244 .81 198.35 110.81 68.55 39.23 27.50 22.08 18.67 10.23 5.48
9.90 373,30 237.94 191.36 108.20 66.90 37.90 27.23 21.90 18.63 10.15 5.48
10.20 356.56 228.02 185.38 106.23 65.08 37.45 26.94 21,71 18,50 10.07 5.4.4
10.50 341.80 219.28 178.37 105.29 63.57 36.98 26.84 21.51 18.30 10.07 5.42
10.80 321.98 217 .64 169.31 102.29 61.60 35.96 26.46 20.99 18.10 9.85 5.33




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Constant voltage charge characteristic

SRR
Es 5 B ;
S =0 = (0.25CA, 25C)
%) (xCATV)
b (eCALY
120 255 ¢ o .
Bo- | CHARGED VOLUME
100 5. ', P
“ “U4.0+ I, _— CHARGE VOLT AGE
5 T ]
015530l / \/
o0 [T A
0.10} £\
' M0l
40 2.0 lr-" '-.Ith
OS5k, ol / - .
20 20 1.0/ “~__ CHARGE CURRENT
L Ilf__ Pi— ____-__r;J_____ — ]
0°0" 024 6 8 10 12 14 16 18 20

Charge timelhours)

Relationship of OCV and Residual Capacity % (25C)

12V0LT SGVOLT
14.0 ] 1.0
= '1.1- t ’_g_)—'/"
e e e
M o0 8T
12.0 — 6.0 B B
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s oo e e
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Specifications : o o
P Discharge Curves 77 F(25 C)
NDminGl VC‘ITGQE IEV ¥ I I L] I L] I I I 1 1 1 I L] LU L I
Rated Capacity(20 hour rate] i e Sk B B 13 et A A Rl .
< \ Y e v e e ———— i 4 l
Total HEIQHT 3?4]“Ch$5[]mmmj %" &.0 '-.-_— :PF-——|——_-1_-1-:r-|=|-:.1_—JL———_—'— —-1'—::‘:"1""-——IF._—I——I—:;FI:I—:I—.-“‘——T—
(with terminals) o A I R T s A E T Y
Dimensions Height SFOinchesz i) Tl I A S W AR N A A
Length 5.94inches{151mm)| = O O L O U, LI-:-L-:---ﬂ.-:--'-"lr-'::__":-lu*ﬂré-éép-u?ﬁ-
Wizt SrerRiesm £ B e R T
Eas p=-r-=sr=armin-~=r- T e i e
Weight Approx. 7.92pound(3.60kg) = IS O N 0 b b o o b e A L 0
~—-— 1 2 4] 10 20 a0 2 5 10 20
Characteristics
| = min .| - h .|
20 hour rate (600mA) 12.0Ah Discharge time
_ 10 hour rate (1.12A4) 11.2Ah0
Cﬂpﬂglw 5 hour rate (1.92A) 9.46AN
77F(25°C) 1 hour rate (7.20A) 7.2Ah
15 minute Rate (21.1A] 5.3Ah Relationship between charge voltage and temperature
Internal Resistance Full charged Battery 77°F(25C) 17mg . ~
104°F{40°C) 102% {22 5 3
Capacity affected i s 5 ol g L S,
ovlempuoe | 7250 s v
(20 hour rate) ° ._ T Wl
SFLIFC) e IS6[ 1041 781521 261 - | |
- T~ . f_,l: -
. 1.9 | Bt 0 g
Self-Discharge Capacity after 3 month storage 91% 13081007 75 50+ 2.5 ‘“““m"r*fff:i:g-“‘"aL
77F(20°C) Capacity after & month storage 81% 144} 96+ 72+ 48+ 24— I~ -y HH“—,;- |
Capacity after12 month storage 60% Py . e T
13.8F 92} 69+ 46 231 2By e ['“”‘r b
max. Discharge =l | =]
] T e &
Current 77F(25C) SRR 1321 88+ 661 44} 22 -—-T-__ —
Terminal F2 _ | | | I | | |
10 00 100 20 40 50 60
Charge | Cycle Initial Charging Current less than 3.6A 3 0
(Constant Voltage 14.4~14.7V/77 F(25 C) Ambient temperature|C)
Voltage)| Float Voltage 13.5~13.8V/77 F(25 C)
Constant Current Discharge (AMPERES @257C)
| FV/Mme | 5Min 10Min 15Min 30Min | 60Min 2H 3H 4H S 10H | 20H
| 9.60 45.72 29.04 | 23.28 12.96 7.92 4.48 3.08 2.47 2.09 1.4 |  0.861
. 8.90 44.64 28.20 | 22.44 12.60 7.72 4.32 3.05 2.45 2.08 1.13 0.61
10.20 42.60 27.00 21.72 12.38 7.50 4.286 3.01 2.42 2.06 1.12 0.60
10.50 40.80 25 .92 20.88 12.24 e 4.20 3.00 2.40 2.04 1512 0.60
10.80 3B.40 2568 19.80 11.88 7.08 4.08 2.95 2.34 2.02 1.09 0.59
Constant Power Discharge (WATTS PER CELL@25°C)
 FV/Time 5Min 10Min 15Min 30Min 6OMin 2H 3H 4H 5H 10H 20H
9.60 509.32 326.41 264 .46 147.74 91.40 52.31 36.67 29 .44 24.89 13.63 7.30
9.90 497.74 317.25 255.14 144.27 89.20 50.54 36.30 29.20 24.84 13.53 7.28
10.20 475.42 304.02 24717 141.65 86.78 49.93 35.92 28.94 24.686 13.43 7.25
10.50 455.74 202.38 237.82 140.39 B4 .77 49 .31 45.79 2B.68 24.40 13.43 .22
10.80 429,31 290.18 22505 136,38 B2.13 47 94 35.28 27.99 24,14 13.13 .10




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Storage Time [Months)
Temperature effects on capacity
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0.1CA
L - - - -|0:25CA
—— 0.6CA
I o
=—=={2CA
CA : Rated Capacity at 25°C
-20 -10 0 10 20 a0 40 50 &0 (]
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Temperature
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Constant voltage charge characteristic

SRR
Es 5 B ;
S =0 = (0.25CA, 25C)
%) (xCATV)
b (eCALY
120 255 ¢ o .
Bo- | CHARGED VOLUME
100 5. ', P
“ “U4.0+ I, _— CHARGE VOLT AGE
5 T ]
015530l / \/
o0 [T A
0.10} £\
' M0l
40 2.0 lr-" '-.Ith
OS5k, ol / - .
20 20 1.0/ “~__ CHARGE CURRENT
L Ilf__ Pi— ____-__r;J_____ — ]
0°0" 024 6 8 10 12 14 16 18 20

Charge timelhours)

Relationship of OCV and Residual Capacity % (25C)

12V0LT SGVOLT
14.0 ] 1.0
= '1.1- t ’_g_)—'/"
e e e
M o0 8T
12.0 — 6.0 B B
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18— 5.5
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100
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Specifications : o o
P Discharge Curves 77 F(25 C)
Nominal Voltage 12V
Rated Capacity(20 hour rate) 18Ah ; IRt R 5 I
I.I.l-5 ﬁE_h."I'"'"I"'"'I"1“1'I“I"I'r"l'""'I""I""I"‘T"r""'"l"'f"‘l"l"l'l"lﬂl‘""T"
< R Y s T— R e e R
Total HE]QHT &.57Inches “lfl.?mmj %’ 6.0 o :E—-— === -1_-15-:r-1—.|-r.1|.1l— = —_—l'— = —::'1I-'+'-- —te —|—:31-.|:|—: R -
(with terminals) o T M T e e AR T Y
Dimensions Height 6.57inches (167mm) ol (AR i = 5 R - R R T S 0
Length 7.13inches (181mm) S ---:—---:---:-i-:-:é:*':-:----:--:-'-:-1'-'1--ulaip-f*deu*ﬂréiéP'p?q
e “ehen i e 4 bilabesd-winenee T VLT
S e e, i e T e i
Weight Approx. 11.22pound (5.1kg] = I SO Mt 5 AN M 0 1 S O Ly 1 SN
~ T 1 2 4] 10 20 a0 2 7] 10 20
Characteristics
| = min .| - h .|
20 hourrate [0.9A) 18.0AN Discharge time
_ 10 hourrate [1.67A) 16.7Ah
Capacity 5 hourrate (2.88A) 14.4Ah
77°F(25°C) | hourrate (10.8A) 10.8Ah
15 minute Rate (31.8A) 7.9Ah Relationship between charge voltage and temperature
Internal Resistance Full charged Battery 77°F(25C) ] 4m @2 ol —~
il =l S S
| 104°F(40°C ) 102% — o v = =
Capacity affected it o B oose ng i il
by Temperature Zféfﬂﬁ;l ':SE{E = i Tl el | ="
(20 hour rate) | | 119 i |
SLAFC] il IS61 1041 78 521 26 S~ ‘ |
1"*-% 'r_,l:?"'“
. a6l | ™~ Mo s
Seli.Dischiarge Capacity after 3 monthstorage % 1301100+ 7.3 5.0 - 2.5 ‘“mi‘fﬂ:r.g- ~l
i : " “-H_h
77 % (20°C) Capacityafter 6 monthstorage 81% 144} 96 72} 48} 24—t
Capacity after12 monthstorage 60% I.---""‘H-:-"Tf?in;- ey Tk
1381 92169 46} 23— 2B S |
Max. Discharge s N

Current’7°F(25C) 270A(33) 132} 881 661 44} 22 --i‘.:::ﬁ

i i T 00 10 20 30 40 50 60
Inifial Charging Cumrent less than 5.4A E

Charge | Cycle 5 ] e ‘

(Constan olfage 14.4~14.7V77F(25C) Ambient temperature(C)

Voltage)| Float Voltage 13.5~13.8V77°F(25°C)

Constant Current Discharge (AMPERES @257C)

" EV/Time |  5Min 10Min 15Min | 30Min | 6OMin 2H 3H ~ aH 5H 10H [ 20H

| 960 | ees5s | 4356 | 3492 | 1944 | 1188 | 671 | 4.63 3.79 | 343 | 171 | 0.1

| 9.90 66.96 | 42.30 | 3366 | 1890 | 11.57 6.48 4.57 3.67 3.12 1.70 0.91

| 10.20 63.80 40.50 32.58 18.54 11.25 6.39 4.52 3.64 3.10 1.68 0.90

. 10.50 61.20 38 B8 31.32 1B.36 10.98 6.30 4.50 3.60 3.06 1.68 0.0
10.80 BT.80 38.52 28.70 17.82 10.62 5.12 4.43 351 3.02 1.64 0.88

Constant Power Discharge (WATTS PER CELL@25°C)

. FV/Time 5Min 10Min 15Min 30Min | 60Min 2H 3H [ aH [ sH 10H 20H
8.60 i53.98 489.61 396.69 221.62 137.10 78.47 o0 .00 44 .16 | aT. 33 20.45 10.95
9.90 746.60 475.88 | 382.71 216.41 133.80 7580 | 54.45 43.81 | 37.25 20.30 10.91
10.20 713.12 456.03 370.76 212.47 130.16 74.89 53.88 43.41 36.99 20.14 10.88
10.50 6B3.60 438 .57 +56.73 210.59 127156 73.96 53.69 43.02 36.60 20.14 10.84
10.80 643.97 435.28 33862 204.57 12318 71.91 52.91 41.98 +6.21 19.70 10.65




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications

. o L)
Discharge Curves 77 F(25 C)
Ngmint:ll vﬂltﬂge ]Qv ¥ I I L] I L] I I I I 1 1 1 I L] LU L I
Rated Capacity(20 hour rate) <\l e o B i 13 et et o1 et e e s e
= \ Rt e A T T T T Tt (. 4
Total Height 6.57Inches |1 &7mm) %" 6.0 Fi- e -|_'1-:r =t -:.J:|L— R g —:—"1I- Wi —L I—I:I—: R -
(with terminals) o i SN R e P 1 T Y
Dimensions Height 6.57inches (167mm) =it [ R - 405 M Sl 0 7 A Gl S ol
Length ?.153'|r‘:r:hes (181.5mm) = t bbb bRyl | _'_:r__l_g.:-nu-rﬂré?aé 0.056
: 3.03inches (77mm = S-EL IE A I R St S 6 [ L L
WIdfh | f j E I I I L I I'-Iﬂf“-rT-."] | I“-EEE 1 I[Ill1t[.ll (| |
S e e, i e T e i
Weight Approx. 13.86pound (6.3kg) 2 P S A S i A S S M U A SO O
~—-— 1 2 4] 10 20 a0 2 7] 10 20
Characteristics
| = min .| - h .|
20 hourrate [1.1A) 22Ah Discharge time
| 10 hour rate (2.05A) 20.5Ah
Capacity 5 hourrate [3.52A) 17.6Ah
77F(25°C) 1 hourrate [13.2A] 13.2Ah
15 minute Rate (38.7A) 9.7Ah Relationship between charge voltage and temperature
Internal Resistance Full charged Battery 77°F(25C) 12m&Q ol ~
= SsE 2
| 104°F(40°C) 102% — o v = H
Capacity affected i B e %S E
by Temperature 77F(25°C) 100% | = e
(20 hour rate) 32F(T°C) 89% | 71 9 =
SFL1SC) i 156104+ 78+ 52+ 26 iy |
= H""u.,__ g"'J::‘H.H
. o 4 | I e,
Self-Discharge Capacityafter 3 month storage 1% 1307100 7.5 F 5.0 2.5 ‘“*~--.'.'rfj-'=:.=.:5- ks
77 (20°C) Capacityafter 6 month storage 81% 144t 96 L 724 48l 24— = .
Capacityafter12 month storage 60% ~ "R P
1381 92069 46} 23— 8P i
Max. Discharge i, A e ¥
Current 77F(25°C) S30AE3) 132 88} 661 44} 22 = [ ~
bl 00 10 20 30 40 30 60
Charge | Cycle Initial Charging Current less thané.éA : X
(Constant Voltage 14.4~14.7V//77 F(25 C) Ambient temperature|C)
Voltage)]| Float Voltage 13.5~13.8V/77 F25 C)
Constant Current Discharge (AMPERES @257C)
" EV/Time | 5Min 10Min 15Min 30Min | 60Min 2H 3H 4H 51 " 10H | 20H
19.60 83.82 | 53.24 | 42.68 23.76 | 14.52 8.21 5.65 4.53 3.83 | 208 | 1.1
9.90 81.84 | 5170 | 4114 | 2310 | 14.15 7.92 5.59 4.49 3.81 _2.07 1.11
10.20 78.10 49.50 39.82 22.66 13.75 7.81 5.52 4.44 3.78 2.05 1.10
10.50 74.80 47 .52 38.28 22.44 13.42 7.70 5.50 4.40 3.74 2.05 110
10.80 70.40 47 .08 36.30 21.78 12.98 7.48 5.41 4.29 3.70 2.00 1.08
Constant Power Discharge (WATTS PER CELL@25°C)
 FV(Time 5Min ~ 10Min 15Min 30Min | 60Min 2H 3H 4H | BH 10H 20H
9.60 933.75 598.42 484.84 270.86 167.56 95.91 67.23 53.98 | 45.63 25.00 13.39
9.90 912.52 581.63 467.76 264.50 163.53 92.85 66.55 53.54 | 4553 24.81 13.34
10.20 871.60 557.37 453.15 259.68 169.09 91.53 65.85 53.06 45.21 24 .62 13.29
10.50 8356.52 536.03 436.01 2567.39 155.40 90.40 65.62 52.58 44.73 24 .62 13.24
10.80 TaT.Q7 haz.00 413.87 250.03 150.57 BT .BG 64.67 51.31 44.25 24 .07 1302




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications

NCIm-InGE VGETGQE ‘12"{ L] Lj L 1 S . I I L i Li T | L | i i L | L L T
Rated Capacity(20 hour rate) 24Ah - R R
I et Ao i e 11
Total Height 6.85inches(174mm) = 60 P Rt T T T F R Y=o AR N -
(with terminals) g ST B e e e A SR TR ot S Y
Dimensions Height 6.85inches(174mm) il R IR e R SRR S S S R T R S
Length 6.54inches(166mm) T Tt L L e e I O B b e s g
I P4 o i i R i e |y amem = 0166, P45 i
Wtd-th 4?&“{:"135“?6”]”” .E ] I I 10| LI-I‘l'"_'-.TF 1t | I'E]'lr]ﬁ[: 1 1 ﬂ-lﬁlgl [N | |
S ot i o oy il e B e -l i
Weight Approx. 17.82pound(8.1kg]) & PP D) WIS (WU 0.0 ST, SO 10 0 T B SO <o L R /19
. 1 2 5 10 20 60 2 5 0 20
Characteristics _
| + min | - h > |
_ 10 hour rate (2.23A) 22.3Ah
Capacity 5 hourrate (3.84A) 19.2AhN
O8] 1 hour rate (14.4A) 14.4Ah
15 minute Rate (42.2 A) 10.55Ah Relationship between charge voltage and temperature
Internal Resistance Full charged Battery 77°F(25C]) 12mQ . ~
5 = B B
; 104°F(40°C) 102% — % 2 ¥ 5
Capacity affected . e e =
by Temperature 77F(25°C) 100% = = || =T
(20 hour rate) 32°F(C°C) 85% silinabaalesl aal ke
5F(-15°C) 65% . J ‘ ‘
. Capacity after3 month storage 1% BOFI00F 757501 25 i{""ﬂ-":;; L
self-Discharge | ~ o ~) " o N l = e S
77°F(20°C) SRACHRQIIRS MONRSINaos % 44+ 96172 48+ 24— = o
Capacity afferl2 month storage 50% “""'----;..'_f:_- -
138} 92} 69} 46} 23— T Phype | =~
mMax. Discharge oy S ¥
Cument 77F(25°C) 360A(33) 132 8866+ 44} 22— | e
i - | 00 10 20 30 40 50 60
Charge | Cycle Initial Charging Current less than 7.2A ‘ o 8
(Constant Voltage 14.4~14.7V/77 F(25 C) Ambient temperature(C)
Voltage)| Float Voltage 13.5~13.8V/77 F(25 C)

Constant Current Discharge (AMPERES @257C)

FVTme | 5Min 10Min | 15Min 30Min | B60Min 2H IH 4H | 5H 10H | 20H
9.60 | 91.44 58.08 | 46.56 2592 | 15.84 8.95 | 617 4.94 |  4.18 2.28 1.22
9.90 | 89.28 56.40 | 4488 2520 | 15.43 8.64 6.10 4.90 | 4.18 2.26 1.21
10.20 85.20 654.00 43.44 24 .72 15.00 8.52 6.03 4. .85 4.13 2.24 121
10.50 | d31.60 51.84 | 41.76 24 48 | 14 .64 8.40 6.00 4 .80 | 4.08 2.24 1.210
10.80 | T6.80 51.36 '| 39.60 23.7T6 14 .16 g.16 5.90 4 .68 4 .03 2.18 1.18

Constant Power Discharge (WATTS PER CELL@25°C)

| FV/Mme | SMin _fomin | 15Min | Somin | 6oMin [ 2H [ 3H [ 4 [ SH [ 1M | 20H
. 9.60 1018.64 652.82 528.92 295.49 182.79 104.63 | 73.34 58.88 49.78 27.27 14.60
| 9.90 995.47 634.50 510.29 288.54 178.39 101.07 | 72.60 58.41 49.67 27.06 14.55
10.20 950.83 608.04 494.35 283.28 | 173.55 99.85 | 71.84 57.89 | 49.32 26.85 14.50
10.50 911.47 584.76 475.65 280.79 169.53 98.62 | 71.58 57.36 48.80 26.86 14.45
10.80 858.62 580.37 451.49 272.76 164.26 95.88 | 70.55 55.97 | 48.28 26.26 | 14.20




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
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Specifications : o o
P Discharge Curves 77 F(25 C)
HDmlir!Dl lenge ]Ellur I I 1 I L] I I I I 1 1 1 I L] LI L]
Rated Capacity(20 hour rate) 26Ah 6.5 ke B D IR N . A o 5. I R .. . . 9
= \ S KT e o m———
Total He|gh1 4?&Iﬁ¢h$5“2lﬂmmj %" &.0 '-—:P—F—.;'I———|_-1-.-—r.-|—.|-“:|[———_—|_——1-—:—"1I-+-- ——:-—._—|——|—L:—|:|—: |—'-.——1-—
(with terminals) o t I R T G S A
R i Adehches(l el 5l A i N3 e G i R i
Length 6.97inches(177mm SO IBOY JONR. 0 L . UL L L S
Wizt sl g - D i et TR | T R
S e e, i e T e i
Weight Approx. 18.48pound(8.4kg) = P S A S i A S S M U A SO O
~—-— 2 4] 10 20 a0 2 5 10 20
Characteristics
min .| - h
20 hour rate (1.30A) 26.0AN Discharge time
. 10 hour rate (2.41A) 24.1Ah
Capacity 5 hourrate (4.16A) 20.8Ah
77 F(25 C) 1 hour rate (15.6A) 15.6Ah
15 minute Rate (45.72A) 11.43Ah Relationship between charge voltage and temperature
Internal Resistance Full charged Battery 77°F(25T) 10mQ . —~
& = -
Capacity affected T ISR = = 5
pethy 77F(25°C) 100% =, = =
by Temperature —_ I~
(20 hour rate) 32°HOC) 85% 156F104} 7.8 gl TR
5F(-15C) 65% a ik P Tl | |
= H""u.,__ g"'J::‘H.H
| S N | ! S A e,
: Capacity after3 month storage % 1501100 7.3 23 {‘{ b1,
Self-Discharge c v afterd th st 819 R
77F(20°C) ﬂpﬂ{:!wﬂ eré month storage b 14.4 L 74 24~ il T
Capacity afterl 2 month storage 60% T~y Mg TR
- q----l"""-l-:.i':r..].-_&' F e = |
13, 6.9 23— i )
Max. Discharge ST % e
Current 77F{257C) o 13.2 6.6 - 22 - T ——[ ~—
ik - 00 10 20 30 40 30 60
Charge | Cycle Inifial Charging Current less than 7.8A : k
(Constant Voltage 14.4~14.7V/77 F(25 C) Ambient temperature|(C)
Voltage)| Float Voltage 13.5~13.8V/77 F[25 C)
Constant Current Discharge (AMPERES @257C)
T EV/Time | 5Min | 10Min 15Min 30Min | 6OMin 2H 3H 4H S ~ 10H | 20H
9.60 99.06 | 62.92 | 50.44 28.08 | 1716 9.70 6.68 5.36 4.52 | 2.47 1.32
.90 66,2 | €110 | 4862 | 2730 | 16.72 9.386 5.60 5.30 4.1 ___2.45 1.31
10.20 92.30 58.50 47.06 26.78 16.25 9.23 6.53 5.25 4.47 2.43 131
10.50 B&.40 56.16 45.24 26.52 15.86 9.10 6.50 5.20 4 .42 2.43 1.30
10.80 B3.20 55.64 42.90 25.74 15.34 8.84 G.40 5.07 4.37 2.37 1.28
Constant Power Discharge (WATTS PER CELL@25°C)
 FM/Time 5Min ~ 10Min 15Min 30Min | 60Min 2H 3H 4H | BH 10H 20H
8.60 1103.53 707.22 573.00 320.11 198.03 113.35 79.45 63.79 |  53.93 29.54 15.82
9.90 1078.43 | 687.38 552.81 312.59 193.26 109.49 78.65 63.28 | 53.81 29.32 15.76
10.20 1030.07 658.71 535.54 306.90 | 188.01 108.18 77.82 62.71 53.43 29.09 15.71
10.50 987T.43 533.48 518.28 304.18 183.66 106.83 Tr.55 62.14 52.Bb 29 .10 15.65
10.80 930.18 628.73 48912 295.50 177 .94 103.87 T6H.43 60.64 52,30 28 .45 15.39




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications

. o L)
Discharge Curves 77 F(25 C)
HDminDl lenge ]EIIUII ¥ I I L] I L] I I I I 1 1 1 I L] LU L I
Rated Capacity|20 hour rate) 28Ah 6.5 ﬁs;‘r---L-4-?44-441-:----l--'r-l~H---4--1'“:-:‘:-:-:4:‘---#-
= \ S T T T T T T I
Total Height 6.85inches(174mm) = 60 F- S e e -ﬂF..-r-.-is.r.:.J;a_--f_
(with terminails) o i I R T G S T Y
Dimensions Height 6.85inches(174mm) el (TR A 5 N S 0T SR M S P 0
Length 6.54inches(166mm SO IBOY JONR. 0 L . UL L L S
Width 4.96inches(126mm e ; b Rl g g 1 LB l
S e e, i e T e i
Weight Approx. 20.9pound(9.5kg) = P S s S o O S S S N R A O i o S O
~—-— 1 2 4] 10 20 a0 2 5 10 20
Characteristics
| = min .| - h
20 hour rate (1.40A) 28AN Discharge time
| 10 hour rate (2.60A) 26Ah
Capacity 5 hourrate (4.48A) 22.4Ah
77 F(25 C) 1 hour rate (16.8A) 16.8Ah
15 minute Rate (49.2 A) 12.3Ah Relationship between charge voltage and temperature
Internal Resistance Full charged Battery 77°F(25C) ITma . ~
= SsE 2
_ 104°F(40°C) 102% w89 B =
Capacity affected il M s o Se o
77°F(25°C) 100% [ [ =
by Temperature el
(20 hour rate) 32°F(0°C) 85% T P i S
5F(-15°C) 65% | i ikl i N | |
- T . g"'J:x
| - 7 | I
: Capacity after3 month storage % 13081007 75 50+ 2.5 ‘“““m.'.'r*ffff:i;g-“‘"i
Self-Discharge c . th st 819, e
77°F(20°C) {]DGC!ND eré month storage b 144} 96+ 72+ 48} 24— e T |
Capacity afterl 2 month storage 60% e, - g )
13.8F 92} 69} 46 23 PRy e =
Max. Discharge i, A e ¥
Current 77F(25C) A 132} 88} 661 44} 22 =, —-f‘.'_:;::
e el " 00 10 20 30 40 50 60
Charge | Cycle Initial Charging Current less than 8.4A ) E
(Constant Voltage 14.4~14.7V/77 F(25 C) Ambient temperature|C)
Voltage)| Float Voltage 13.5~13.8V/77 F[25 C)
Constant Current Discharge (AMPERES @257C)
| EVITme |  5Min 10Min 15Min 30Min | 6OMin 2H 3H 4H 51 10H |  20H
| 9.60 10668 | 67.76 | 5432 | 30.24 | 18.48 10.44 7.20 5.77 487 | 266 | 142
L 9.90 10416 | 6580 | 5236 | 2940 | 18.00 10.08 7.11 5.71 485 | 2.64 1.41
10.20 99.40 63.00 50.68 28.84 17.50 9.94 7.03 5.66 4.82 2.62 1.41
10.50 895.20 G0.48 48.72 28.56 17.08 8 80 7.00 5.60 4.76 2.61 1.40
10.80 BS.60 59.92 456.20 2T. T2 16.52 8.52 G.89 5.46 4.70 e DD 1.38
Constant Power Discharge (WATTS PER CELL@25°C)
 FV/Time 5Min 10Min 15Min 30Min | 60Min 2H 3H 4H | 5H 10H 20H
8.60 1188.42 7T61.62 617.08 344.74 213.26 122.08 85.596 65.70 | 58.07 E[‘I_:E1 17.04
9.90 1161.38 | 740.25 595.33 336.63 208.13 117.92 84.70 68.14 | 57.95 31.57 16.98
10.20 1109.30 7f09.38 876.74 330.51 202 .48 116.50 83.81 67.53 57.54 31.33 16.92
10.50 1063.38 682.21 554 .92 327.58 197.79 115.058 83.51 66.92 56.93 31.33 16.86
10.80 1001.73 677.10 526.74 318.23 19163 111.86 82.31 65.30 56.32 30.64 16.57




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications

. o Lo
Discharge Curves 77 F(25 C)
NDminGl lel‘ﬂgE 12V ¥ I I L] I L] I I I I 1 1 1 I L] LU L I
Rated Capacity(20 hour rate) 33Ah 6.5 ﬁz;f----'r-ﬂ'-‘ﬁ'ﬂ'ﬂ'r-l----I--'r-I~'r4---4--#—4-!‘:-1-141*---#-
=== | “-v:"li pe———j -t — | I_ i e | 1 1 -1 I |1 |
:',}l- | TE __I 1 (S . I _I |__| _I:' | R | I l__l I |
Total Height 6.65inches [169mm) Rl B B T 1 0 iy e e g 0 S s i S N B
: . (with terminais) S 55 Gy SRR X i . M ST G L B0 VL
Dimensions Heighi &.10inches [155mm) 4"5 ’ i | TR G R i -'hl WAL I TR R ¥
Length 7.72inches (196mm) SO IBOY JONR. 0 L . UL L L S
Wic Anchestiaknta) E™] 1 A d iieeaewingie | T
S e e, i e T e i
Weight Approx. 22.22pound({10.1kg) ":l_.:' 5 i [ R i born | A R [
d_ e e N S e o o e e e o e e P I I S T S
Characteristics 12 5 10 20 60 2 5 10 20
| = min .| - h .|
20 hourrate [1.65A) 33.0Ah
‘ 10 hourrate  (3.05A) 30.5Ah Discharge time
Capacity 5 hourrate [5.28A) 26.4Ah
77F25C) I hourrate (19.8A) 19.8Ah
15 minute Rate(54.4A) 13.6Ah
, Relationship between charge voltage and temperature
Internal Resistance|  Full charged Battery 77°F(257C) 2m o
104°F(40°C) 102% = = oo == EF
Capacity affectec il —
by Temperaiure ::Eszﬂﬁ:é: ) 0% g — — :_Tr 5
(20 hour rate) (O°C) 85% S eerers
5F([-15C) 65% e
156104 7T8F 52+ 26) =
Seif-Discharge Capacityafter3 month storage 1% ' =) ?m | |
77F(20°C) Capacityafteré month storage 81% 150100 75F50F 25— ‘"“«;'E{,f.'-;:;_h f
Capacityafterl 2 month storage 60% n_f N
144 96+ T72F 48 24 1" o N ““'a;_‘"
Max. Discharge A0A(5S T Do i TN
Current 77F(25C) AR 1381 92 69 F 461 23— T8t ™
Terminal M1 1321 881 66} 44} 22 =
o e I |~
o1 AT . 1 {1 | |
(Constan bl ek 10 0 10 20 30 40 50 60
Voltage)| Float Voltage 13.5~13.8V/77 F[25 C)
Ambient temperature|C)
Constant Current Discharge (AMPERES @257C)
FVTime | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | B8Hour | 10Hour | 12Hour | 24Hour
1.65 70.9 53.7 35.5 26.3 19.3 12.5 8.41 5.87 3.95 3.26 2.78 1.47
| 2.0 S bl o B L 0 S0, | S 0.8 e A
| 1.80 57.0 44.9 29.3 23.4 173 | 116 7.87 5.45 3.63 3.04 2.59 1.39
Constant Power Discharge (WATTS PER CELL@25°C)
| F.\ITime | 10Min | 15Min | 30Min | 45Min | THour | 2Hour | 3Hour | SHour | 8Hour | 10Hour | 12Hour | 24Hour
1.40 | 129 98.5 5.2 48.3 | 39.2 23.0 16.2 10.9 7.35 6.08 519 2.78
1.65 | 127 97.5 64.5 47.9 | 38.8 22.8 16.1 10.8 7.28 6.06 516 | 276
1.67 | 127 | 965 | 630 47.2 | 385 226 | 161 | 107 7.22 6.05 514 | 2.74 |
Lty 125 945 | 624 | 465 | 378 22.4 16.0 10.7 717 603 | 5.12 273
1.75 | 117 931 | 614 | 457 | 362 | 221 158 | 106 | 713 6.0 509 | 2.71
1.80 | 109 86.3 56.4 452 | 354 21.9 15.6 10.4 6.94 5.84 4.96 2.65
1.85 20.0 78.7 52.4 7| 85 21.0 15.1 9.7 .68 5.51 4.72 2.51



The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications _
P Discharge Curves 77 “F(25 °C)
Nominal Voltage 12V
Roted Capaicity|20 hour de] 40Ah e o B i 13 et et o1 et e e s e
= ! xq;':[—- :: : _al_--:_—:-_-_l_-:-i-r — : : fr— : :_ : Il l:::l: :
Total HEIQHT &.70inches {1?Dmm] %" &.0 L 35—-— = =—F= -1_-1-.-:r-1—-|-:.1|,—JL—— —_—|'— -r —::'1I-'+'-- — = —|—:3:-.|—|—:|— o
(with terminas 2 MRS e AR LR
Dimensions Height g7binches (170emm) - Rl N A o A S5 (e i 5 e
Length 7.80inches (198mm) = ---:----:---:-:--:-:i:-::-:----:--:-x"-:-:-ll:- _:__“_:r__::__z_.:_.lu-rﬂré-éé_[l__[@{i
WA LalL s il e 0 A A Enbeecewige | (T
Sl e TR e i i i e v i vl
Weight Approx. 30.18pound(13.7kg) = P S A S i A S S M U A SO O
Characteristics 12 5 10 20 60 2 5 10 20
20 hour rate (2.00A) 40.0Ah = min i b h o
_ 10 hour rate (3.60A) 36.0AN _ .
Capacity 5 hourrate (6.40A) 32.0Ah Discharge time
77TF(25°C) | hourrate (24.0A) 24.0Ah
15 minute Rate (66.04) 16.5Ah
Internal Resistance|  Full charged Battery 77°F{25C]) 7ma RE’HHQHSh'iP between char ge 'WJHHQ‘ e and fE!ﬂpEF ature
. 104°F(40°C) 102% = )
Capacity affected N e R B BT O3
by Temperature 77 f{ES"C] 100% — % % ::; 5
(20 hour rate) 32°F(0°C) 85% B S i [ e
5F(-15°C) 65% ~ P~
15611041 78 F 52+ 26]. S
: . g S
SelFDischEgs CGpﬂCTWUﬁEI’S month storage ?1% : T~ ”t:&_l& |
??uF{EDﬁcj Capacityafter &6 month ETGTGQE 81% 13.0 10.0 | 7.3 5.0 F 2.5; Hamﬁff*ﬁ'ﬂ.:ré_nﬂhj\
Capacity after12 month storage 60% TR g
S g : 1441 961 72 48} 24~ ot S
Max. Discharge = iy A he £ i <
Terminal M1 1321 88| 66 44} 22 [ —
Initicl Charging Current less than 12.0A | | | | | | | j
Charge | Cycle
(Constant Voltage 14.4~14.7V/77 F(25 C) 10 0 10 20 30 40 50 60
Voltage)| Float Voltage 13.5~13.8V/77 F(25 C) Ambient temperature|C)
Constant Current Discharge (AMPERES @25°C)
FvMme | 10Min | 16Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | BHour | 10Hour | 12Hour | 24Hour
1.65 | B1.7 &4.0 40.3 30.2 235 14.1 10.3 6.81 4.53 4.06 3.24 1.86
1.70 [ 77.0 60.3 38.1 28.3 22.5 13.7 10.0 6.54 4.36 3.91 3.11 1.78
1.80 | 644 51.5 35.1 251 | 218 a3 @.51 6.23 4.08 3.68 2,92 1.68
Constant Power Discharge (WATTS PER CELL@25°C)
F.ViMime 10Min | 15Min | 30Min| 45Min| 1Hour | 2Hour| 3Hour | SHour | 8Hour | 10Hour| 12Hour | 24Hour
1.60 150 119 73.9 55.5 46.9 266 | 189 12.7 B.42 7.12 6.09 3.07
1.65 146 116 73.4 95.0 45.5 25.8 18.7 12.5 8.36 7.05 6.00 3.05
1.67 144 114 72.4 | 54.0 44.8 257 | 18.6 124 | 827 6.97 594 | 3.02
LT 142 12 712 | 531 440 | 255 | 184 | 122 | 816 | 691 | 586 | 296
1. 75 134 107 70.9 52.2 43.8 253 | 183 122 8.08 6.84 571 | 29
1.80 123 9.0 67.5 20.3 43.0 24.8 | 17.9 11.9 7.81 6.61 560 | 2.82
1.85 102 87.0 61.4 47.8 40.0 239 | 17.4 11.3 | 7.59 é.32 539 | 2.74




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications :
P Discharge Curves 77 “F(25 °C)
Nominal Voltage 12V
Rated Capacity(20 hour rate) 45Ah T S O IO T
| _ < v vy o s e LA
Total Height 6.70inches (170mm) T 60 Hr ~Femm e s — = e T A i T
(with terminals) ) s A e e W R I
Dimensions Height 4.70inches (170mm) % - e e e s U S e, LR S i S e e p .y i
Length 7.80inches (198mm) O b\ IR . u_Lq,u“]ﬁ;én.nan
i 54i o 5 o S R b B el | . o
Wtd-th 6 54“-”:"-'-55 []66mm} .E ] I I 10| LI-If"_'-.TF 1t | I'ﬂlr]ﬁ[: 1 1 I{?IE:I [N | |
SO 3 it ok g > ik il i St > 7 i v
Weight Approx. 30.36pound(]3.8kg) P DO SO U9 BN S WL
Characteristics 1 2 5 10 20 60 2 5 10 20
20 hourrate [2.25A) 45.0Ah |+ min - h - |
_ 10 hour rate (4.05A) 40.5Ah
Capacity 5 hourrate (7.20A) 36.0Ah Discharge time
77F(25°C) I hourrate (27.0A) 27.0Ah
15 minute Rate (74.4A) 18.6AhN
infernal Resistance|  Full charged Battery 77°F(25°C) 4.5m0 Relationship between charge voltage and temperature
. 104F (40°C) 102% — =3
Capacity affected e - Sl o R b
by Temperature 7TF25°C) 100% % % L:; % E
(20 hour rate) 32F(0°C) 85% o e [T |
5F(-15°C) 65% =
1561041 78152} 26| S~
. Caopacityafter 3 month storage 1% e W J ‘ ‘
Self-Disch —~ O
ETTGFT;W{G:EQE Eﬂpucitwﬂ:er -52 manf: storage 8;3 BOF100F 751 50 2.5 —-'[fi.{“:: =1 |
apacityafter 12 month storage & l
'“ 1441 961721 48} 24/~ J =
Max. Discharge , T B S
Current 77F(25°C) 450A(55) 1381 921 69 461 23— M=
i M1 132 8866+ 44+ 22| =
Inifial Charging Current less than 13.5A L _ .
Charge | Cycle 9ing 1L 1 L
[Cansﬁ:nr i Voltage 14.4~14.7V/77F(25°C) {100 10 20 30 40 50 6U
Voltage]| Fioat Voltage 13.5~13.8V/77°F(25°C) Ambient temperature(C)
Constant Current Discharge (AMPERES @257)
FVMime | 10Min 15Min 30Min 45Min | 1Hour 2Hour 3Hour | SHour 8Hour 10Hour | 12Hour | 24Hour |
165 | 97.7 75.6 | 459 | 36.0 |24.39 [17.01 [11.75 | 7.88 5.58 | 4.41 3.78 1.95
1.70 92.3 70.7 39 .1 34.1 |23.36 [16.61 |11.25 [ 7.61 5.36 4.32 3.67 .91
1.80 77.9 61 .7 35.3 32.2 |22.23 |15.89 |10.62 | 7.20 5.04 4.14 3.57 | .88
Constant Power Discharge (WATTS PER CELL@25°C)
FV/Time 10Min | 16Min | 30Min| 45Min| 1Hour | 2Hour| 3Hour | SHour | 8Hour | 10Hour| 12Hour | 24Hour |
1:60 169 134 83.1 62.4 52.8 29.9 21.3 14.3 9.47 8.01 6.85 3.45
1.65 164 131 82.4 61.9 51.2 29.0 21.0 14,1 9.41 7.93 6.75 3.43
1-67 162 128 81.5 60.8 50.4 28.9 20.9 14.0 9.30 7.84 6.68 3.40
170 160 126 80.1 59.7 49.6 28.7 20.7 13.7 9.18 7.77 6.59 3.33
1-75 151 120 79.8 58.7 49.3 28.5 20.6 13.6 | 9.09 770 | 642 | 327
1-80 138 11 75.9 56.6 48.4 27.9 20. 13.4 8.79 7.44 6.30 3.17
185 115 | 99.0 69.1 53.8 45.0 26.9 19.6 12.7 8.54 7.1 6.06 3.08




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
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120 , , | 285 B S
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z ) |m!”,,ﬂ._ ', PR D
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Y w0 60 130 L X
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. ,
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3 (a1°%) g_ S T X o
_— @ === o o e o e g i e ety H E E K
& 10 = B Ak 2
= 120 | 60
| || — o T Y Y . < | (50°F) = e
g e
E i k.
@ T [ Jaoc | tsec| [ laec | 11.0 4 55
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: 0.05CA
o= 0.1CA
100
g ). --|0.25CA ~
80 : —t ——0.6CA 10
= - = | TCA o
- : + A+ 3 e <
o : = ) 2 5] e e
(] = — =
O 40 _ —— -
CA : Rated Capacity at 25 C ——
. i
20 - —t7
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Specifications s
P Discharge Curves 77 “F(25 °C)
Nominal Voltage 12V
Rated Capacity(20 hour rate) 50Ah AR LN O N O 7
= v o s e e g A
Total Height 8.3%inches (213mm) = 60 P Rt T T T F R Y=o AR N -
(with terminals) o 3 : ¥ T T i) S il I
Dimensions Height 8.1%inches (208mm) % ol BEESEES T R TR i R G T e Y R
Length 2 02inches ‘EE?IT'II‘"HJ 72 i [ EAYEEN [ AR | I‘LijJ{]-‘“FET'i:'é 0.05C
i i o LR R il Sl s R i e G B e R 1 R L R
WIdth 5'43InChEE ‘]Samml .E : : l| : : Lid =~ -.TF ‘ia | Iﬂﬁﬁ[: 1 I ‘IH}I[:I (BN | |
= ot ot (o o b s v o i of
Weight Approx. 35.64pound(16.2kg) S Pvny TR N O N L o R O . Y e SO L T
Characteristics 1 2 5 10 20 60 2 5 10 20
20 hour rate (2.5A) 50Ah I min )4 h ]
_ 10 hour rate (4.6A] ALA R
Capacity 5 hour rate (8.0A]) A0AR Discharge time
77°F(25°C) 1 hourrate [3DA] AR
15 minute Rate (87.2A) 21.8ANh
Intemal Resistance | py| charged Battery 77°F(25C) 8.3mQ Relationship between charge voltage and temperature
. 104F(40°C) 102% — =)
Capacity affected i e By B B ol
by Temperature F?T[EE C) 100% g o8 o = E
(20 hour rate) 32°F(0°C) 85% B e e
5F(-15°C) 65% = B
15611041 781 521 261 S~
: Capacityafter 3 month storage ?1% J ‘
Self-Disch ~. Opo
e??UFE:DﬂgFE gqpucitm:’rer :52 mon’r: storage E 3 BOFI00F 7350 25 i J{{’rfﬁf |
apacityafter1 2 month storage l
'“ 1441 961 T2} 48} 2411 DJ I~
Max. Discharge L g9 L Lagl 9 ﬂ?}tﬁir =
Current 77F(25°C) S00A(5S) 138192691 46 23 E 1 <.
. [ e ]
Terminal M1 13.2' EE i ﬁ'ﬁ" 44 i 32 i sy __“"'I
Charae Initial Charging Curment less than 15A L | L S— [
(Constant Yo Voltage 14.4~14.7V/77F(25°C) J0 0 10 20 30 40 50 60
V 3 o o
oltage)| Float Voltage 13.5~13.8V/77°F(25°C) Ambient temperature(C)
Constant Current Discharge (AMPERES @25°C)
FV/Time | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | 8Houwr | 10Hour | 12Hour | 24Hour
1.65 108.5 84.0 51.0 40.1 | 27.0| 18.90| 13.05| 8.75 6.20 4.90 4.2 2.17
1.70 102.5 | 78.5 43.4 37.9 | 2595| 18.45| 12.50| 8.45 | 595 | 4.80 4.08 2.13
1.80 86.5 68.5 39.2 35.8 | 2470 | 17.65| 11.80| B8.00 | 5.60 | 4.60 3.97 2.09
Constant Power Discharge (WATTS PER CELL@25°C)
F.V/Time 10Min | 16Min | 30Min | 45Min | 1Hour | 2Hour| 3Hour | SHour | 8Hour | 10Hour |12Hour | 24Hour
160 223 | 173 103 79.8 | 44.5 38.4 | 27.2 17. 6 10. 9 9.1 | 7.92 | 415
1.65 210 | 165 101 | 78.6 63.0 37. 6 26. 4 17.3 10.9 9.1 | 792 | 415
167 204 | 10 | 100 | 77.9 | 622 | 3.2 | 2.4 | V71| 109 | 9.1 | 7.92 | 415
1:70 199 | 187 | 100 | 77.0 | 61.5 | 369 | 261 | 17.0 | 10.9 | 9.1 | 7.92 | 415
175 187 151 98 75.3 40. 2 35. 8 25.5 16.8 10. 8 9.0 | 7.85 | 4.15
| 1:80 174 | 144 97 73.3 58. 6 34. 8 24.9 16. 6 10. 7 8.9 | 7.61 | 407
| 1-85 144 12] 78 66.9 | 56.4 | 33.7 | 24.2 15.5 10.6 | 8.4 | 7.29 | 384




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
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Specifications ;
P Discharge Curves 77 “F(25 °C)
Nominal Voltage 12V
Rated Capacity(20 hour rate) 55Ah AR LN O N O 7
N (e o - s s e e i LU
Total HE’lghi B.54inches 1'21 ?mml %" 60 Fi= == -.u-_'- y—- 1--:':-”':" - -.-'i'- - -:- = r-|-1-‘1-_|-|-| - il
[with terminals) o 1 \ ¥ FF LT e W S il I
Dimensions Height 8.35inches (212mm) % S8 FETRT I s U S e, LR S i S e e p .y i
Length 2 02inches ‘EE?IT'II‘"HJ 72 i [ EAYEEN [ AR | I‘LijJ{]-‘“FET'i:'é 0.05C
i 43 o U e Sl s S hi e e L s e | o e
WIdth 543'”Eh55 ‘]Samml .E ] | 1 1) k4™ -.TF ‘ia | Iﬂﬁﬁ-[: 1 I Iﬁlﬂl (BN | |
S 3 i i il i s it T v - et ol
Weight Approx. 41.6pound(18.9kg) & Pvny TR N O N L o R O . Y e SO L T
Characteristics 1 2 5 10 20 60 2 5 10 20
20 hour rate (2.75A) 55Ah |+ rmin - | = h > |
_ 10 hour rate [3.06A) 50.6AH
Capacity 5 hour rate (8.8A) AdA R Discharge time
77°F(25°C) 1 hourrate [33A] 33AH
15 minute Rate (?6.0A) 24.0AN
. 104F(40°C) 102% — )
Capacity affected i e By B B ol
by Temperature F?T[EE C) 100% g o8 o = E
(20 hour rate) 32°F(0°C) 85% B e e
5F(-15°C) 65% o
1561104 78521 26[ T -
: Capacityafter 3 month storage ?1% iy J ‘
Self-Disch Tl
ET?UF?QCDQ{G:GQE E{qu{:itm:’rer :5E mr.:m’r: storage i‘; 3 150-100F75F 50+ 251 -~ 'r*rff“:f |
apacityafter] 2 month storage l
: 1441 961 T2 48} 24—~ NJ M 7
Max. Discharge - ﬂ? it :
Current }'?FI[ESEJCJ' S30A(SS) 1331 92769146 23 ‘ ‘ -'iﬁ'mﬂf--: | i
o . | 5 —1 i Ty
Terminal M1 132 [ EE i ﬁ'ﬁ r 44 i 32 i Sy __“'":
Charae Initial Charging Curment less than 14.5A L |- L S— [
(Constant Yo Voltage 14.4~14.7V/77°F(25°C) J0 0 10 20 30 40 50 60
v .. o b
oltage)| Float Voltage 13.5~13.8V/77°F(25°C) Ambient temperature(C)
Constant Current Discharge (AMPERES @25°C)
FV/Time | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | 8Houwr | 10Hour | 12Hour | 24Hour
1.65 119.4 92 .4 56.1 44.1 | 29.8 20.79 14.36 9.63 .82 5.39 4.63 2.38
1.70 112.8 86.4 47.7 41.4 28.5 20.30 13.75 2.30 é:5n .52 4.49 2.34
1.80 95.2 75.4 43.1 39.3 372 19.42 12.98 8.80 616 | 5.06 4.36 2.30
Constant Power Discharge (WATTS PER CELL@25°C)
F.V/Time 10Min | 16Min | 30Min | 45Min | 1Hour | 2Hour| 3Hour | SHour | 8Hour | 10Hour |12Hour | 24Hour
1-60 245 | 190 113 878 | 710 422 | 299 19.4 | 120 100 | 871 | 457
1.65 231 | 182 111 86.5 69.3 4] .4 29.3 19.0 12.0 100 | 871 | 4.57
167 224 | 176 | 11 | 857 | 684 | 409 | 290 | 188 | 120 | 100 | 871 [ 457
1:70 219 | 173 | 110 | 847 | 677 | 406 | 287 18.7 120 | 100 | 871 | 457
1:75 206 166 108 82.8 66.2 39.4 28.1 18.5 11.9 100 | 8.64 | 4.57
| 1:80 191 | 158 107 80.6 64.5 38.3 27.4 18.3 11.8 979 | 837 | 4.48
| 1:85 158 133 86 73.6 62.0 371 | 266 170 | 117 924 | 802 | 422




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
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Specifications _
P Discharge Curves 77 F(25 C)
NDminDl VD1ngE ]Ev ¥ I I ] I I Frni I I I I ] i 1 I ] Frrre I
: 65AN ; R TR R l
EG*EdCGﬂ‘GC”T:EGhGUrrGtE] l.‘.l-5 ﬁEﬂ"‘l‘"'"I‘""'I"1“1'I“I‘rr"l"""I""r'"I"‘1"r""'"I"'r"'l"l"l'l"l‘1l"""1"
=== | "-v:"li - — i — | I fer=i} : :_ : :--l :: :I: :
Total Height 6.97inches (177mm] % 60 P YY—ma e -ﬂp,-r-.-i:r.:.ﬂ'r:___f_
(with terminals) o ; I R e s A B LN eme N
Dimensions Height 6.97inches (177mm] el [N A (i S 44 N T S M 5 0 i
Length 13.8inches (350mm) Z e Lot b i B J;H-*Hfé}é_ﬂ_ﬁ?@
B Ll BRI el
St e R R e i v e
Weight Approx. 43.78pound(19.9kg| i P S A S i A S S M U A SO O
Characteristics 12 5 10 20 60 2 5 10 20
20 hour rate (3.25A) 65Ah |- min - h d
_ 10 hour rate (6.10A) 61AN
Capacity 5 hour rate (10.4A] 52Ah Discharge fime
77F(25°C) 1 hour rate [39.0A) 39Ah
15 minute Rate (107A) 26.8Ah
Intemal Resistance | Full charged Battery 77F(25¢) g Relationship between charge voltage and temperature
. 104°F(40°C) 102% = =
Capacity affected L |
by Temperature 77F(25°C) 100% g % hﬁ E'; 5
(20 hour rate) 32°F(0°C) 85% B S i [ [
5F(-15C) 45% =
1561104} 7T8F 521 261 =i
i o i s
SeIEDRCHEGE Cupac_ﬂyuﬁerﬂ month storage 1% erl oalizzl ool o ,,% m”t?lﬂ |
77°F (20°C) EGDGCTDIIHE mmn‘;z s’ioruge z:l:: : . : : L ad Ui~ 43
apacityafter] 2 month storage S
? 1441 961 72 48} 24~ Shal g
Max. Discharge . . y ”““---'-5?-'3__?_:._-;2-;5,.,_____ et ~
Curent 77°F(25°C) 6504 (55) 138F 92169+ 46} 2.3 — -‘E}yf[ e, E
Terminal M2/B5/B11 1321 887661 441 22 f “‘T—-'- =
Initicl Charging Current less than 19.5A | | | | | | | j
Charge | Cycle 5
(Constant Voltage 14.4~14.7V[77F(25°C) 10 0 10 20 30 40 50 60
Voltage) | Float Voltage 13.5~13.8V/77°F(25°C) Ambient temperature(C)
Constant Current Discharge (AMPERES @25°C)
Fvmme | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | 8Hour | 10Hour | 12Hour | 24Hour |
1.65 140 106 68,2 51.7 350 | 244 16.6 11.3 7.65 653 | 5.45 2.85
1.70 133 101 64.8 48.8 34, 23.5 16.3 10.9 7.43 6.26 5.27 2.78
1.80 112 88.4 54.0 46.1 33.6 225 15.3 10.5 7.06 5.98 5.04 2,72
Constant Power Discharge (WATTS PER CELL@25°C)
f FV/Time 10Min | 15Min | 30Min| 45Minf  1Hour| 2Hour| 3Hour | SHour| 8Hour | 10Hour| 12Hour | 24Hour
1.60 254 194 127 95.2 P15 453 | 31.8 | 209 14.2 11.8 10.2 | 5.35
1.65 251 192 124 94.3 76.4 447 | 315 20.7 141 11.6 10.1 | 5.33
1.67 250 190 123 92.9 75.6 44.2 31.4 20.6 14 11.5 100 | 5.31
1.70 246 187 121 | 915 75.0 43.6 | 312 | 203 13.9 11.3 9.94 | 529
1.75 230 182 111 | 90.0 74.8 431 | 308 | 20 13.8 11.2 9.88 | 5.27
1.80 214 170 104 89.0 74.4 42.4 30.1 20 | 135 11.0 9.65 | 5.25
1.85 177 149 96.0 82.1 69,2 41.4 29.7 19.1 13.0 10.9 9.42 | 4.95




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications

Discharge Curves 77 “F(25 °C)
N.Dm-lﬂﬂl vﬂFtGQE 121”’ L] Lj L 1 S . I I L i Li T | L | i i L | L L T
Rated Capacity(20 hour rate] 70AN T S O IO T
_ _ . N T e ]
Total Height 8.5linches (216mm)| T 6.0 Fr SremmEm s - - S S P Rt TR R
(with terminals) > 3 e e W B e :
Dimensions Height 8.3linches (211mm) el SR TR s e S SRR e 5 5 S B S 5 R
Lepelt 10.24inches(260mm) N s e A L B U A A R R B P e
i i o - i i R i e |y amem = 0166, P45 i
W!dth 6.65InChES{]69mmJ .E ] I I 1 )| LA™ -.TF ‘ia | Iﬂﬁﬁ-[: 1 1 I.E!‘IE:I [N | |
I C ] vt i (o s kit i i = i ool v
Weight Approx. 46.2pound(21kg] P DO SO U9 BN S WL
Characteristics 1 2 5 10 20 60 2 5 10 20
20 hour rate (3.5A) 70.0Ah |- min »| h > |
10 hour rate (6.44A) &4.4Ah
Capacity 5 hourrate (11.2A) 56.0AN Discharge time
77°F(25°C) 1 hourrate (42A) 42.0Ah
15 minute Rate (114A) 28.5Ah
nternal Resistance | Full charged Battery 77°F(25°C) 7.5m @ Relationship between charge voltage and temperature
. 104°F(40°C) 102% 5 A
by Temperature oo = 2B 0 = )
(20 hour rate) S 85% S S Ears
5°F(-15°C) 65% =
1561104 7852} 260~ -
Self-Disch Capacityafter 3 month storage 1% {J ‘
E?F;EFIEGG{G:‘]QE Capacityafter 6 month storage 81% 150100 75F 50+ 251 _1.-’(,_5,{';:f |
Capacityafter12 month sterage 60% l
. 1441 96172 48} 24— DJ P« 7
Max. Discharge L {m 2
Current 77F(25°C) 665A(35) 138 9269146 23 —— -*5-5;&5;_-__-_: i
e ] | I - Tl - ]
Terminal M1 132 [ EE i ﬁ'ﬁ r 44 i 32 i Sy __“"'I
Charae Inifial Charging Current less than 21A L | L S— |
Constant —Toe Voltage 14.4~14.7V/77 F(25 C) 0 0 10 20 30 40 50 60
V i P
oltage)| Float Voltage 13.5~13.8V/77 F(25 C) Ambient femperature(C)
Constant Current Discharge (AMPERES @25°C)
FV/Time | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | 8Houwr | 10Hour | 12Hour | 24Hour
1.65 151.9 117.6 71.4 56.1 | 37.9 26.46 | 18.27 | 12.25 | 8.68 6.86 5.89 3.03
1.70 143.5 109.9 60.8 53.0 36.3 2583 | 1750 | 11.83 | 8.33 | 6.71 5.71 2.98
1.80 121.1 95.9 54.9 50.1 34.6 24.71 | 16.52 | 11.20 | 7.84 | 6.44 5.55 2.93
Constant Power Discharge (WATTS PER CELL@25°C)
F.V/Time 10Min | 16Min | 30Min | 45Min | 1Hour | 2Hour| 3Hour | SHour | 8Hour | 10Hour |12Hour | 24Hour
1.60 273 | 209 137 103 | 832 | 488 | 343 | 225| 153 | 127 | 110 | 576
1.65 271 | 207 133 102 823 | 482 33.9 22.3 15.2 125 | 109 | 574
167 269 | 204 | 132 | 100 [ 812 | 476 | 338 | 222 | 81 [ 124 | 107 | 572
1.70 265 | 202 | 130 | 989 | 807 | 469 | 336 | 218 | 149 | 121 | 107 | 569
1.75 247 196 19 97.] 80.5 46.4 33.1 21.7 14.8 120 | 107 | 5.67
| 1.80 231 | 183 112 96.1 80.1 45.6 32.4 21.6 14.6 119 | 104 | 5.66
| 1.85 190 16] 104 88.4 74.5 44.6 320 20.5 14.0 118 | 102 | 533




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
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Specifications

Discharge Curves 77 “F(25 °C)
N.Dm-lﬂ'[:l vﬂFtGQE 121”’ L] Lj L 1 S . I I L i Li T | L | i i L | L L T
Rated Capacity(20 hour rate| 75AN T TUUBI S T
_ _ 2 N e
Total Height 8.5linches (216mm)| T 60 Fr S - - S T R SR Pt TR e =
(with terminals) o s e W T B i :
Dimensions Height 8.3linches (21 1mm) il R Thie s e R S A SRR 8 B e B S 8 5 0
Lepelt 10.24inches(260mm) N s e A L B U A A R R B P e
i i o - i i R i e |y amem = 0166, P45 i
WEdth 6-6‘5In|:h55{]69mm:| .E ] I I 1 )| LA™ -.TF ‘ia | Iﬂﬁﬁ[: 1 1 I.E:E:I [N | |
ST it o i s it i v it~ 7wk o
Weight Approx. 48.4pound(22kg) P DO SO U9 BN S WL
Characteristics - 5 10 20 60 2 5 10 20
20 hour rate (3.75A) 75Ah |+ min ). h |
10 hour rate (6.8A) 68Ah
Capacity 5 hourrate {12A) 604N Discharge time
77°F(25°C) 1 hourrate [45A) 45Ah
15 minute Rate (122A) 30.5Ah
internal Resistance | Full charged Battery 77°F(25¢) 7010 Relationship between charge voltage and temperature
: 104F(40°C) 102% s A
by Temperature oo = 2B 0 = )
(20 hour rate) S 85% S ers
5°F(-15°C) 65% =
1561041781521 261 --
Self-Disch Capacityafter 3 month storage 1% {J ‘
e?}:EFIE:GGgr]ge Capacityafter 6 month storage 81% DPDOFI00F 751 5.0 2.5 = 'r*rffﬂ_rﬁf |
Capacityafter12 month storage H0% l
: 1441 96172 48} 24— DJ s
Max. Discharge L {m 2
Current 77F(25°C) 675A(35) 138 9269146 23 —— -*5-5;&5;_-__-_: i
e ] | I - Tl - ]
Terminal M1 132 [ EE i ﬁ'ﬁ r 44 i 32 i Sy __“"'I
Charae Inifial Charging Current less than 22.5A L | L S— [
Constant —Toe Voltage 14.4~14.7V/77°F(25°C) 0 0 10 20 30 40 50 60
v R E(95° =
oltage)| Float Voltage 13.5~13.8V/77°F(25°C) Ambient femperature(C)
Constant Current Discharge (AMPERES @25°C)
FV/Time | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | 8Houwr | 10Hour | 12Hour | 24Hour
1.65 162.8 126.0 76.5 60.1 | 40.7 28.35 | 19.58 | 13.13 | 9.30 7.35 6.31 3.25
1.70 153.8 117.8 65.1 56.8 38.9 27 .68 18.75 | 12.648 | 893 | 7.9 6.12 3.19
1.80 129.8 102.8 58.8 53.6 37.1 26.48 | 17.70 | 12.00 | 8.40 | 6.90 595 3.14
Constant Power Discharge (WATTS PER CELL@25°C)
F.V/Time 10Min | 16Min | 30Min | 45Min | 1Hour | 2Hour| 3Hour | SHour | 8Hour | 10Hour |12Hour | 24Hour
1-60 293 | 224 147 110 89.1 523 | 367 24.] 16.4 136 | 118 | 617
165 290 | 222 143 109 882 | 516 36.3 23.9 16.3 134 | 117 | 615
167 288 | 219 142 107 | 80 | 510 | 362 | 238 | 162 | 133 | 15 | 613
1:70 284 | 216 | 140 | 106 | 865 | 503 | 360 | 234 | 160 | 130 | 115 | 610
175 265 210 128 104 86.3 49.7 35.5 23.2 15.9 122 | 115 | 6.08
| 1:80 247 | 196 120 103 85.8 48.9 34.7 23.] 15.6 127 | 110 [ 406
| 1:85 204 172 1] 94.7 79.8 478 | 343 22.0 15.0 126 | 109 | 571




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
| E & = =0
120 , , | 285 B S
S22 5 (0.25CA, 25°C)
| (%) (xCATV]
100 W S e — 140 |
- '-._l- -,_H ; |1|:| 1}_2.!_ gt}
8L *®R f = Isof CHARGED VOLUME
z ) |m!”,,ﬂ._ ', PR D
é 60 - S “l40F |~ CHARGE VOLT AGE
o 100% D.0.5 50%0.0.0 3 0.0.0 4 0.15k /) /
Y w0 60 130 L X
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. ,
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Specifications _
P Discharge Curves 77 “F(25 °C)
Hgmjnﬂl lenge ]Ev ¥ I I ] I I Frni I I I I ] i 1 I ] Frrre I
- 100Ah ; (0 EA B TR i A :
EGTEd CDWCH?{EGhDUerJ{e] l.‘.l-5 ﬁﬂ"‘l‘"'"I"'"'I"1“1'I“I‘rr"l'"'"I""I""I"‘1"r"""1"'r"'|"l"l'|"|‘1l‘""1“
=== | "-v:"li - — i — | I fer=i} : :_ : :- ] :::I: :
Total Height 8.44Inches (220mm) %" 60 F--vr—==F=+ -1-:-:r-1—.|-:.J:|L— R g —:—"1I-'+'-- — —|—L=—|:|—: - i
(with terminals) o ; O bR~ G ) LN eme N
Dimensions Height 8.4¢6inches (215mm) Al I A 0 A S A B I
Length 12.95inches (329mm) SO IBOY JONR. 0 L . UL L L S
ks riaeties izl e 0 A A Enbeecewige | (T
St e R R e i v e
Weight Approx. 60.94pound(27.7kg) AP (U0 TR 00 U 952 OO0 e O O -
Characteristics 12 5 10 20 60 2 5 10 20
20 hour rate (5.0A) 100Ah o rmin i b h o
_ 10 hourrate [9.2A] 72AN
Capacity 5 hourrate (16.0A) 80Ah Discharge fime
77F(25°C) 1 hour rate (60.0A) 60AN
15 minute Rate(144A) 41 Ah
infemal Resistance | Full charged Battery 77F(25C) e Relationship between charge voltage and temperature
104F(40°C) 102% — A
ook Sl oo SEEEE
(20 hour rate) 32°F(0°C) 85% S S
5F(-15°C) 65% el
1561104} 7T8F 521 261 =i
SeIEDRCHEGE Cupac_ﬂyuﬁerﬂ month storage ?1% - : T~ ”Fﬂ_l |
77%F (20°C) Capacityafter ¢ month storage 81% I5SO0F100FT5F 5D+ 25¢ | H‘“ﬂ-..'_'r‘f"rﬂ:f;_?,f‘“q
Capacityafter12 month storage 60% R %
? 1441 961 72 48} 24~ Shal g
Max. Discharge . | , H“g}:ﬁa’gg; s, =
Current 77F(25°C) 800A(55) 138F 921 6946} 2.3¢ — -‘{}yf[ = %
e s 132+ 886644} 22 : [ —
Charae Inifial Charging Current less than 30A . | I L _ L L |
fCGns-‘rgc:m’r i Voltage 14.4~14.7V/77°F(25°C) 0 0 100 20 30 40 50 60
Vol " : ; :
olfage)| Float Voltage 13.5~13.8V/77°F(25°C) Armbient lemperiurai )
Constant Current Discharge (AMPERES @25°C)
FVMme | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | 3Hour | SHour | B8Hour | 10Hour | 12Hour | 24Hour
165 | 217 168 102 80.1 54.2 37.8 26.1 17.5 12.4 9.80 841 | 4.33
170 | 205 | 157 | 868 | 757 | 519 | 369 | 250 | 169 | 19 | 959 | 816 | 426
1.80 173 137 78.4 71.5 49.4 35.3 23.6 16.0 11.2 9.20 793 | 418
Constant Power Discharge (WATTS PER CELL@25°C)
F.VITime 10Min | 15Min | 30Min| 45Min| 1Hour | 2Hour| 3Hour | SHour | 8Hour | TOHour| 12Hour |24Hour |
1.60 394 307 191 148 119 70.0 49.1 | 324 22.9 | 18.3 15.7 | 8.11
1.65 389 304 185 146 | 115 69.1 49 32.2 228 | 18.2 156 | 8.1
1.67 386 302 173 144 114 68.8 48.6 31.9 22,7 | 18.2 155 | 8.09
1.70 379 | 291 162 | 142 W1 | 684 | 477 | 316 | 223 | 181 | 154 | 807
175 346 | 274 156 1411 108 )| &9 464 | 810 | 217 | 180 | 153 | 806 |
1.80 330 264 151 | 138 107 66.6 46.1 | 305 214 | 177 16.2 | 8.04
1.85 273 | 23 141 127 104 64.2 450 | 29.5 200 | 169 14.4 | 7.62




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obftained through several charge/discharge cycles.
To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge
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Specifications

Discharge Curves 77 “F(25 °C)

NC‘minGF VG'TGQE‘ ]Ev L] Lj L 1 S . I I L i Li T | L | i i L | L L T
Rated Capacity(20 hour rate) i T LN I A L 8 4
| | < e oy s ) s o e e A
TﬂTﬂlHElQhT B.B&IﬂChEE {QQEmm] ‘a-}" AD = =r=——==F= ettt - - '.'I" - = = e e o B, = e e
(with terminals) o N I e s i T N R :
Dimensions Height 8.8éinches (225mm) il R Thie s e R S A SRR 8 B e B S 8 5 0
Length 16.1inches  (409mm) T S R L e S e T L et 1 g
Width 697inches (177mm| N R e i T RN
T kot i o A s ot - o
Weight Approx. 79 .2pound(3ékg] P DO SO U9 BN S WL
Characteristics 12 5 10 20 60 2 5 10 20
20 hour rate (6.0A) 120Ah b min ] 4 h ]
1 10 hour rate (11A) 110AhR
Capacity 5 hour rate (19.2A) 96AN Discharge fime
77F(25°C) 1 hour rate (72A) 72Ah
15 minute Rate(1946.8A]) 49 .2Ah
internol Resistance | Full chorged Baftery 77°F(25¢) £0mQ Relationship between charge voltage and temperature
T 104°F(40°C) 102% = O =
o i 77¥(250) 5 2853
(20 hour rate) 32°F(0°C) 85% S Sl 1S E
5F(-15°C) 65% gl
15611041 781 521 261 S~
: Capacityafter 3 month storage 1% e W J ‘ ‘
Self-Disch ~ O
E??aFE{:Gngr]ge gapucihrc::ier -52 manf: storage Béi DOF100F 73F 5.0 2.5) —*-'rfafr“l |
apacityafter12 month storage 6 l
1441 961721 481 24/~ NJ %
Max. Discharge | _ Ll '----_.___5_-_____;!:5?1};? |
Current 77F(25°C) F60A(5S) B8 921631 A8y 23— ST
i | | e A
Terminal M3 1.:"2 [ EE I ﬁ'ﬁ" 4"1 i 22 i oy __ I |
Charae | Initial Charging Current less than 346A L | S i I —
ot V28 Voltage 14.4~14.7V/77F(25C) 10 0 10 20 30 40 50 60
Voltage)| Float Voltage 13.5~13.8V/77°F(25°C) Ambient femperature(C)
Constant Current Discharge (AMPERES @257)
FVMime | 10Min | 15Min | 30Min | 45Min | 1Hour | 2Hour | BHour | SHour | BHour | 10Hour | 12Hour | 24Hour |
1.65 | 261 202 122 96.1 65.2 45.3 312 | 210 14.8 n.7 | 10 5.20
1.70 | 246 189 104 90.9 62.4 44.2 300 | 203 | 143 115 | 9.80 5.09
1.80 | 207 165 94,1 85.8 59.3 42.4 28.3 19.2 13.4 1.0 | 950 5.02
Constant Power Discharge (WATTS PER CELL@25°C)
. FV/Time 10Min | 15Min | 30Min| 45Min| THour | 2Hour| 3Hour | SHour | 8Hour | 10Hour| 12Hour |24Hour
1.60 473 368 299 178 143 840 | 589 38.9 27.5 22.0 18.8 | 9.73
1.65 467 365 222 175 138 82.9 58.8 38,6 27.4 21.8 18.7 | 9.72
1.67 463 | 362 208 173 137 826 | 583 | 383 | 272 21.8 18.6 | 9.71
1.70 455 349 194 170 133 82.1 57.2 37.9 26.8 21.7 18.5 | 9.68
1.75 415 329 187 | 169 130 81.5 55.7 372 | 260 21.6 18.4 | 9.67
1.80 396 317 181 | 166 128 79.9 55.3 34.6 25.7 21.2 18.3 | 9.5
1.85 328 277 169 | 152 125 77.0 54,0 364 | 24. 20.3 17.3 | 9.14




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
| E & = =0
120 , , | 285 B S
S22 5 (0.25CA, 25°C)
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100 W S e — 140 |
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Y w0 60 130 L X
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Specifications

Discharge Curves 77 “F(25 °C)

Hﬂmlnﬂr VDETGQE ]Ev L L L 1 Tk 0 Eq 0 T T T | L | i i 1 L L T
Rated Capacity(20 hour rate) 150Ah AR LN O N O 7
_ . = v it e o)
Total Height ?.4%inches (241mm) T 6.0 - ettt = = =i = T o Pt =R e -
(with terminals) o 3 G ) R T E e ———t iy B e :
Dimensions Height 9.49inches (241mm] % Ll S RS i e e 1 R B RS0y e
Length 19.02inches (483mm) 2 i ~--L---L-ﬂ'-ll-:l:lL:-___:__L._:_H___qL‘_-L—};T"ﬁuﬂ'}'}}é!]'_ﬂ?E
| i o - i i N i s |y == 0166, PR E i
WIdth 6I6?InChEE {:I ?Dmm:l .E ] | | 1 1| LiAFE=" L T N ‘it [ E]'lr]ﬁ[: 1 I ﬂl ﬁlgl (BN | |
S 3 i i il i s it T v - et ol
Weight Approx. 103.18Pound(46.9kg) = 4D TP O . 1 L O B N S SV - L2 S
Characteristics 1 2 5 10 20 60 2 5 10 20
20 hourrate  (7.5A) 150Ah |+ min - h - |
| 10 hourrate  [13.8A) 138Ah | |
Capacity 5 hourrate (24.0A) 120Ah Discharge time
77°F(25°C) | hourrate (90.0A) 90AN
15 minute Rate (246A) 41.5Ah
Internal Resistance Full charged Battery 77°F(25C) 3.0ma REfaﬂﬂﬂﬁhfp bE‘tWEEn char ge Vﬂ'l'tage and tEmPEf ature
: 104°F(40°C) 102% — A
Capacity affected e By B B ol
by Temperature ??:HEEUC} 100% g ®© » ‘E'j
(20 hour rate) 32F(0C) 85% o o [
5F(-15°C) 65% Epll
156104 781521 260 ~~—1—T—1
. Capacity after 3 monthstorage ?21% e W J ‘ ‘
Self-Disch s O
?;,raﬂgg:;rge gupacitv I::I:TE{ .:52 monthstorage 8[1;? DOFI0O0F T35 50 251 = 'rfafr{? |
apacity after 12 monthstorage 6 l =T
’ 1441 96172 48} 24— DJ =y
- | T3
Max. Discharge 1000A(SS) 138} 921 691 46} 23— 0By | ~
Current 77F[257C) | L
Initial Charging Cumrent less than 45A L | | I — i I —
Charge |Cycle Vollage 14.4~14.7V/77F(257C) 0 0 10 20 30 40 50 60
(Constant
Voltage) | Float Voltage 13.5~13.8V/77°F(25°C) ArbiahESRESREIRS )
Constant Current Discharge (AMPERES @257)
FV/Time | 10Min | 15Min | 30Min | 45Min | THour | 2Hour | 3Hour | SHour | 8Hour | 10Hour | 12Hour | 24Hour
1.65 325.5 252.0 | 153.0 | 120.2 81.3 56.70 | 39.15 | 26.25 |18.60 |14.70 12.62 6.50
1.70 307.5 235.5| 130.2 | 113.6 77.9 5535 | 37.50 | 25.35 |17.85 |14.39 12.24 6.38
1.80 259.5 205.5| 1176 | 107.3 74, 52.95 | 35.40 | 24.00 |16.80 [13.80 11.90 6.27
Constant Power Discharge (WATTS PER CELL@25°C)
F.V/Time 10Min | 16Min | 30Min | 45Min | 1Hour | 2Hour| 3Hour | SHour | 8Hour | TOHour |12Hour | 24Hour
1.60 583 454 286 219 178 106 73.7 48.6 33.5 27.8 237 | 122
1.65 576 451 282 217 175 104 72.0 48.1 33.4 276 | 236 | 12
1.67 S71 | 450 276 213 | 172 103 | 713 | 478 | 333 | 275 | 235 | 120
1.70 560 | 441 | 247 | 210 | 168 | 102 | 70.4 | 47 | 331 | 272 | 233 | 119
1.75 519 a1 234 208 162 101 69.6 46.5 32.5 27.0 231 | 11.8
1.80 487 | 391 214 205 159 100 68.7 45.2 32.1 265 | 229 | 116
1.85 404 342 208 188 148 95.5 678 | 440 29.9 252 | 214 | 114




The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.

Cycle service life in relation to depth of discharge Constant voltage charge characteristic
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Specifications ;
P Discharge Curves 77 “F(25 °C)
NDmEnul vﬂlt{]ge ]Ellllllr L L L 1 Tk 0 Eq 0 T T T | L | i i 1 L T
Rated Capacity(20 hour rate] i AR LN O N O 7
_ 2 N e
Total HE‘EQhT 2 Dainches [EEDmm} T 0.0 - -r——rrtremtn s - - -.-'i- =¥ = P = P S = =
(with terminals) > 3 e e W B e :
Dimensions Height 8.86inches (225mm) - Hand A A N G R R R
Leagin 20.59inches (523mm) B o beckesehadutdiiites et - o bl dobune s
Width 9.45inches (240mm) g ; R L o R o
= ot ot (o o b s v o i of
u m ] I | [N T T T T I | I I [ R | 1 1 [ /N Y B R N | I
Welght Sppeekidicifoind il | T goifeebesebedendimtics s btk s gt n s s
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The operating environment temperature above 40°C should be avoided ,After long term storage, The battery actual
capacity would be less than the rated capacity. Full capacity will be obtained through several charge/discharge cycles.

To get the longest life, KSTAR battery should be fully charged before storage.
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