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SEBANG GLOBAL MAIN PRODUCT ITEM
BATTERIES INDUSTRIAL BATTERIES

EUROPE
20 Countries

?ZSL?Juntries S%ANG

ANERICA 6V, 12V 1.2AH~200AH
26 Countries ,/ Design Life 5/10 year
SR BATTERIES /
23 Countries ,/
| AGM | /
OCEANIA i K é\ —————— 2V 1.00A|-_I~2600AH
5 Countries ! /// \\\ Design Life 10 year
MANUFACTURING VRLA 1/
< 2V,100AH~2400AH
CAPAB”_lTl ES N Design Life 15 year
B MANUFACTURING CAPABILITIES | GEL
SECTION Capa. INDUSTRIAL PRODUCT ITEM i ’ OPzV 2V,1.00AI-.I~3000AH
| Design Life 20 year
:gi‘;i:’\',\algn _— 3,800,000pcs SERIES voLT AH SERIES VOoLT AH
Automoti ESH | 12V |30~ 200 FLOOD
(KuangJu Plant 17,000,000pcs ?GPEZI\_’] VGS | 2v |100-3000 e
Ni-MH s AGM | gqg 2V | 100 ~ 2600 2V,130AH~4400AH
(KwangJu Plant) ' Design Life 20 year
rotal 20.800,000pcs oSl v | 100~ 2400 FLOOD | PS 2V | 130 ~ 4400




HISTORY

1952
1959
1969
1975

‘70~'80

1983
1988
1989
1992

‘80~'90

1993
1994

1997
2000
2003

‘90~2000

2004
2008
2010
2011

2012
2014

Founded as R&D center of the Korea Navy

KS certified as the first in Korean battery industry
Secured technical tie-up with GS Battery in Japan
Capital invested from Yuasa Battery in Japan

Absorbing the Japanese technology

KS certified for entire line of products

Technical tie-up with Hagen in Gernamy

Opened KwangJu plant for automotive battery (Second Plant)
Secured technical tie-up with SAFT in France

Absorbing the European Technology

ISO 9002 certified as the first in Asian battery industry.
ChangWonl(industrial) plant and KwangJu(Automotive)
plant ISO 9001 certified by DNV QA

KwangJu plant QS 9000 certified by DNV QA

KwangJu plant ISO 14001 certified by DNV QA
KwangJu Plant ISO/TS 16949 certified by K

Build the Quality system

Changed name to Global Battery Co., Ltd

300M USD export prize awarded by Korean Government
400M USD export prize awarded by Korean Government
500M USD export prize awarded by Korean Government
Supplier nominated by VW DE

New name to SEBANG GLOBAL BATTERY CO., LTD.
600M USD export prize awarded by Korean Government
Supplier nominated by BMW UK, NE, US

KWANGJU PLANT (65,695m?)

CHANG WON PLANT (92,423m?)



. APPLICATIONS PRODUCT CHARACTERISTICS SPECIFICATION B TERMINAL
Cycle use ¢ Non-spillable Construction
S e r | e S * Renewable Energy System ¢ [A:é&rgy:fe:}fss Mat System Capacity (AH) Dimension (mm) 6.35+0.1 _»0”‘:_

Ls:elz:r & Wind Power) « High efficiency Gas Recombination %E[EZZ[ 20HR 10HR 5HR 3HR THR 0.5HR ' Ml Weight Termina _L
. gy storage system . ; ) v Length Width eight (kg) type —
Vari : * Maintenance-Free Operation v 1.75V/ 1.78V/ 1.70V/ 1.67V/ 1.60v/ 1.60v/ H 127
e Various Portable Equipment Low P Venting S Cell Cell Cell Cel Cell Cell L) (W) i
o Medical Instruments * Low Pressure _entlng ystem e e e e e el
« Equipment . Heavy-Duty_ Grids _ 7.95
» Lighting Equipment * Low Self-Discharge / Long Shelf Life ES1.2-6 . 11 1 0.9 0.7 0.6 97 25 50.5 0.3 L
e Wide Operating Temperature Range
E « Special addictives prevent ES4-6 3.7 3.4 3.1 2.4 2 70 47 98 0.8
a St e I g e C n O O g y Standby use electrolyte stratification ES 6-6 5.6 5.1 4.6 3.6 3 34 94 13
* UPS System (gel eletrolyte effect) ' ' ' ' ’
: * Security & fire Alarm Systems ES7-6 65 6 54 42 35 34 94 13 —| |
Electrolyte Suspension
« Communication Equipment ES10-6 9.3 8.5 7.7 6 5 50 94 2 Pace Turn Faston 250 Series
Le a d a C i d AG M B a tte r » CBS(Central Battery System) ES 12-6 9.2 7.8 b 50 94 2 187
y ES1.2-12 . 1.1 0.9 0.7 0.6 series
05
ES2.0-12 19 . 15 12 1 34 60 ] r.| -
ES2.9-12 . 2.7 . 2.2 1.7 1.5 T
ES3.2-12 : 3 : 2.4 1.9 1.6 67 60 : T
CERTIFICATE ES 4-12 3.7 . 3.1 2.4 2 70
N 06 ES 4-12D 3.7 . 3.1 2.4 2 47 70
Ao (© o7 ES5-12 . 5 6 42 33 25 70
« 150 9001 ES7-12 6.5 5.4 4.2 8.5 65 94 . _>| I__
* 1S0 14001 ES9-12 8.2 6.9 5.8 65 94 08

e OHSAS 18001 Faston 187 Series

ES 12-12 9.2 7.8 98 94
ES 15-12 14 11.6 9 . 76

ES 18-12 13.9 10.8 76

ES 24-12 18.5 14.4

Pasted High Technology

Electrolyte Suspension lead-acid Battery

'NON-SPILLABLE




ESH Es STANDARD

Capacity (AH) Dimension (mm) ‘
Nominal
Model Voltage | 10HR 5HR 3HR THR 0.5HR Total
(V) 1.80 1.70 1.67 1.60 1.60  Length  Width  Height  Heigh
(V/Cell  (V/Cell  (V/Cell  (v/Cell  (V/Cell (L W) (H) (TH)
ESH 30-12 12 30 25.5 23.1 18.0 15.0 192 132 170 170
ESH 40-12 12 40 34.0 30.8 24.0 20.0 197 165 170 170
ESH 65-12 12 65 55.3 50.1 39.0 32.5 325 166 174 174
ES80H-12 12 80 68.0 61.5 48.0 37.5 332 174 229 229
ES100H-12 12 100 87.5 81.1 61.8 47.5 332 174 229 229
ESH 100-12 12 100 92.0 83.0 65.0 50.0 443 167 204 237
ESH 130-12 12 130 119.0 108.0 85.0 65.0 550 167 204 237
ESH 150-12 12 150 137.0 124.0 98.0 75.0 520 269 203 237
ESH 200-12 12 200 183.0 166.0 130.0 100.0 520 269 203 237
ESL ES LONG-LIFE
Capacity (AH) Dimension (mm) ‘
Nominal
Model Voltage | 10HR 5HR 3HR THR 0.5HR Length  Width  Height Total
v 1.80 1.70 1.67 1.60 1.60 (W W) (H) Heigh
(v/Cel)  (V/Cell  (V/Cell) (v/cell) (v/Cell) (TH)
ESL 40-12 12 40 34.0 30.8 24 20.0 197 165 170 170
ESL 65-12 12 65 55.3 50.1 39 32.5 325 166 174 174
ESL 100-12 12 100 92.0 83.0 65 50.0 443 167 204 237
ESL 130-12 12 130 119.0 108.0 85 65.0 550 167 204 237
ESL 150-12 12 150 137.0 124.0 98 75.0 520 269 203 237
ESL 200-12 12 200 183.0 166.0 130 100.0 520 269 203 237
Capacity (AH) Dimension (mm) ‘
Nominal
Model Voltage | 10HR 5HR 3HR THR 0.5HR Length  Width  Height Total
(V) 1.80 1.70 1.67 1.60 1.60 (0 w) [,_ﬂ Heigh
(V/Cell  (V/Cell  (V/Celll  (V/Cell  (V/Cell (TH)
ESC 40-12 12 40 34.0 30.8 24 20.0 197 165 170 170
ESC 65-12 12 65 55.3 50.1 39 32.5 325 166 174 174
ESC 100-12 12 100 92.0 83.0 65 50.0 443 167 204 237
ESC 130-12 12 130 119.0 108.0 85 65.0 550 167 204 237
ESC 150-12 12 150 137.0 124.0 98 75.0 520 269 203 237
ESC 200-12 12 200 183.0 166.0 130 100.0 520 269 203 237

Weight
(kg)

9.3
12.8
20.9
24.7
28.7
32.0
40.0
50.0
60.0

Weight
(kg)

12.4
19.7
31.7
39.0
50.7
59.6

Weight
(kg)

12.6
19.4
30.9
38.0
49.4
58.0

O O
O 00

Pasted High Technology

Electrolyte Suspension lead-acid Battery

® BOLT DIMENSION & TIGHTENING TORQUE

Model

ES 15-12

ES 18-12

ES 24-12
ESHI(L,C) 30-12
ESHI(L,C) 40-12
ESHIL,C) 65-12
ES 80-12

ES 100-12
ESH(L,C) 100-12
ESHIL,C) 120-12
ESHI(L,C) 130-12
ESHIL,C) 150-12
ESHI(L,C) 200-12

m ES SERIES

Model

ES
(~30AH)

ESH

ESL

ESC

15
18

25.5

27.4

Character

Standard

Standard

Long Life

Cycle Service

B © D E

2 11.5 5.5 55

5 17.5 7.5 5.5

6 20.5 9.5 6.8

8 28.5 13 10.5

10 34 15 11
Usage

Portable, Emergency Light, Securites,
Small UPS, CBS

Telecommunication, UPS, Back-Up System,
Renewable Energy, ESS(Energe Storage System)

Telecommunication, UPS, Back-Up System, CBS
Renewable Energy, ESS(Energe Storage System)

Scooter, Electric Wheelchair, CBS
Renewable Energy, ESS(Energe Storage System)

Bolt Tightening
i Torge
(Kgf/cm)
M5 20~30
Mé 40~55
M10 150~200
Product

ES1.2-6 ~ ES24-12

ESH30 ~ ESH200

ESL40 ~ ESL200

ESC40 ~ ESC200

B TERMINAL

e e
+}_

Bolt Dimension
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CHARGE CHARACTERISTICS

1. New batteries can be used without charging, however batteries put into service long
after the manufacturing date may need to be charged.

2. During charging, the ambient temperature should be in the 0~40°C range. If the
surface temperature exceeds 45°C, charging should stop and resume when the te
perature drops below 40°C

3. Observe polarity when connecting.

4. There are two charge methods depending on usage conditions

Charge Time (H)

Using Charging Voltage(V) Max. initial ‘

Type Charging (C) After 100% After 50%
Discharge Discharge
Floating 12V Battery 13.32 0.25 24 20
Cycle 12V Battery 14.40 0.25 16 10

TEMPERATURE AND FLOATING CHARGE CHARACTERISTICS

Floating charge voltage set-up depending on temperature

« Floating charge voltage: 13.32V(25°C)

« If the ambient temperature is too high, this may cause deterioration in battery
performance, damage or deformation.
The charge voltage should therefore be lowered in order to prevent over charging.

Allowable
Temp °C

Charge 0~40°C
Discharge -15~45°C
Storage -15~40°C

Temperature -10°C 0°C 10°C 20°C 25°C 30°C 35°C 40°C
Floating use (V) 13.95V 13.77V 13.59V 13.41V 13.32v 13.23V 13.14V 13.05V
Cycle use (V] 15.24V 15.00V 14.76V 14.52V 14.40V 14.28V 14.16V 14.04V

%
TEMPERATURE CHARACTERISTICS 120
The diffusion rate of electrolytes, reaction rate of active
materials in the plates and the discharge capacity are affected
in direct proportion to the abient temperature.

100

% of capacity

80

60

40

20

N
— O

Pasted High Technology

Electrolyte Suspension lead-acid Battery

% of capacity

m DESIGN LIFE

Operation Conditions : Floating 13.32V(25°C]

120

100

80

60

40

20

1 2 3 4 5 6 7 8 9 10

Life(year)

m DESIGN LIFE

Floating charge life time

Operation Conditions : Floating 13.32V(25°C)

120

//_ \

100

80

% of capacity

60

40

20

years

Floating charge life time

If operation temperature does not meet criteria(25°C), expected(design] life and capacity will be changed.

m SERVICE LIFE
(at 25°C)

120 . R
[
100 = —

80

% of capacity

DoD 100% DoD 50% DoD 30%

60

40

20

200 400 600 800 1000 1200 1400 1600 1800 2000

Number of Cycles

Cycle Service Life in Relation to Depth of Discharge

ESC

m SERVICE LIFE

(at 25°C)
2 120 I
.g S
o 100
©
8] \
ks 80
x DoD 100% DoD 50% DoD 30%
60
40
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)

200 400 600 800 1000 1200 1400 1600 1800 2000
Number of Cycles

Cycle Service Life in Relation to Depth of Discharge



ESGseries

Technologically innovative, efficient and economical!

The ESG sealed lead-acid battery uses innovative technology and is mainte-
nance-free.

Sebang Global battery Co., Ltd. developed the Electrolyte Stationary absorption
Glass-mat battery based on accumulated energy storage technology.

APPLICATIONS

¢ UPS System
e Communication Equipments
* Renewable Energy
(Solar & Wind power)
¢ Medical Equipments
*IDC
e Security & fire Alarm Systems
¢ Power Plants
¢ Railroad Traffic Signals

CERTIFICATE

N ©
* 1S0 9001

* IS0 14001

* OHSAS 18001

PRODUCT CHARACTERISTICS

¢ Excellent energy-saving capacity
combined with high reliability

* Maintenance - Free (No topping up
during whole service life)

o Leakproof (Adopted sealed structure)

¢ Semi-gel eletrolyte

¢ Safety Valve for increased reliability
against gas generation

¢ Very low gassing due to the internal
gas recombination

¢ Minimized Self-Discharge

e Excellent recovery following the deep
discharge

¢ Self discharge rate: 2.5% per month
at 77°F (25°C)

e Completely recyclable

Pasted High Technology

Electrolyte Suspension lead-acid Battery

SPECIFICATION

ESG 100
ESG 120
ESG 150
ESG 200
ESG 250
ESG 300
ESG 400
ESG 500
ESG 600
ESG 700
ESG 800
ESG 900
ESG 1000
ESG 1200
ESG 1400
ESG 1600
ESG 1800
ESG 2000
ESG 2200
ESG 2400
ESG 2600

Nominal
Voltage
V)

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Capacity (AH)

Dimension (mm)

10HR
1.80

(V/Cell)
100
120
150
200
250
300
400
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2200
2400
2600

SHR

1.75
(V/Cell)

91

3HR

1.70
(V/Cell)

83

THR
1.60

(V/Cell)
65
78
98

0.5HR
1.60

(V/Cell
50
60
75

Length
(L

115
115
106
106
195
195
195
285
285
382
382
471
471
471
472
472
472
472
472
472
472

Width
W)

168
168
170
170
170
170
170
170
170
171
171
171
171
171
333
333
333
888
333
333
333

Height
(H)

198
198
325
325
325
325
325
325
325
325
325
325
325
325
340
340
340
340
340
340
340

Total
Heigh
(TH)
230
230
362
362
362
362
362
362
362
362
362
362
362
362
372
372
372
372
372
372
372

Weight
kg)

8.8
9.2
9.5

B TERMINAL

ESG 100~800 ESG 900~1200
27.5 27.5
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DISCHARGE CHARACTERISTICS DIAGRAM

= |
The curves shown in Figure 1 illustrate typical ESG Battery 4 L. Discharge Current-—-|
discharge features at an ambient temperature of 25°C(77°F). LOB
The symbol ‘C" means the nominal battery capacity measured > S~
at a 10-hour discharge rate. ,,,,B B
0.1C(A)
14 - it niuitl nietel e Eeteleieebtel Hiebietaity e Nt ittt il e
1 2 6 8 10 20 40 60 2 3 4 6 810
CHARGE CHARACTERISTICS < - e .
1. New batteries can be used without charging. However, batteries Discharge time
put into service long after the manufacturing date may need to be
charged. Figure 1. Discharge characteristics
2. During charging, the ambient temperature should be in the 0~40°C
range. If the surface temperature exceeds 45°C, charging should stop
and resume when the temperature drops below 40°C.
TEMPERATURE AND FLOATING CHARGE CHARACTERISTICS
Floating charge voltage set-up depending on temperature
« Floating charge voltage: 2.22V(25°C)
« If the ambient temperature is too high, this may cause deterioration in battery
performance, damage or deformation.
The charge voltage should therefore be lowered in order to prevent over charging.
Floating charge voltage set-up depending on temperature
Temperature -10°C 0°C 10°C 20°C 25°C 30°C BON® 40°C
Floating use (V] 2.33V 2.30V 2.27V 2.24V 2.2V 2.21V 2.19v 2.18V

When the ambient temperature is higher than 25°C(77°F), the float charge voltage
would be adjusted according to the temperature compensation formula listed above.

SN

Pasted High Technology

Electrolyte Suspension lead-acid Battery

TEMPERATURE CHARACTERISTICS

The diffusion rate of electrolytes, reaction rate of active materials in
the plates and the discharge capacity are affected in direct proportion
to the ambient temperature.

2 120 \
153
3 |_— 0.1C10(A)
8 100 — |
- 6 L — — 0,27[‘310(Al ,,,,,,
—
] L 0.65CH(Al
60 ‘
] | AT 1Cu(A)
//
40
20
0
-10 0 10 20 30 40 °C
14 32 50 68 86 104 °F
Temperature
Figure 2. Relation between temperature and
discharge capacity
ESG100~2600AH
DESIGN LIFE
Floating volt : 2.22V/Cell/25°C
2 20
©
£
) \
5
1

10

If operation temperature does not meet criteria(25°C), expected|(design) life and capacity will be changed.

20 30 40 50 60 °C
68 86 104 122 140 °F
Temperature

Figure 3. Lifetime depending on temperature

SELF-DISCHARGE CHARACTERISTICS DIAGRAM

The self-discharge rate of ESG batteries is approximately 2.5% per month when
batteries are stored at an ambient temperature of 25°C(77°F). The self-discharge
rate varies with ambient temperature. Figure 4 shows the relation between the
storage time at various temperatures and the remaining capacity.

>
2 100 — ]
g —— 0°C
3
5 80 r
< 25°C
40 45°C
20
0
2 4 6 8 10 12
Storage time(months)
Figure 4. Self-discharge characteristics diagram
SERVICE LIFE
(at 25°C)
2 120
(¢}
8 e I
g 100 § N \ ~
5 N NN N
® 80 DOD 100% DOD 50% DOD 30%
60
40
20
0

200 400 600 800 1000 1200 1400 1600 1800

Number of cycles

Figureb. Cycle service Life in Relation to Depth of Discharge



GSL series

Technologically innovative, efficient and economical!

The UXL sealed lead-acid battery uses innovative technology and is mainte-
nance-free.

Sebang Global battery Co., Ltd. developed the Electrolyte Stationary absorption
Glass-mat battery based on accumulated energy storage technology.

e
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APPLICATIONS

¢ UPS System
e Communication Equipments
¢ Renewable Energy
(Solar & Wind power)
¢ Medical Equipments
*IDC
¢ Security & Alarm Systems
¢ Power Plants
¢ Railroad Traffic Signals

CERTIFICATE

® )*?c%’( e/‘”!':"»
* |SO 9001

* |SO 14001

e OHSAS 18001

PRODUCT CHARACTERISTICS

¢ Excellent energy-saving capacity
combined with high reliability

* Maintenance - Free (No topping up
during whole service life)

o Leakproof (Adopted sealed structure)

¢ Semi-gel eletrolyte

e Safety Valve for increased reliability
against gas generation

¢ Very low gassing due to the internal
gas recombination

® Minimized Self-Discharge

e Excellent recovery following the deep
discharge

¢ Self discharge rate: 2.5% per month
at 77°F (25°C)

e Terminal
Standard : Volt / Nut Type
Option : Nut inserted structure
(99.9% pure copper)

e Completely recyclable

Pasted High Technology

Electrolyte Suspension lead-acid Battery

SPECIFICATION

GSL 100
GSL 160
GSL 200
GSL 250
GSL 300
GSL 400
GSL 500
GSL 600
GSL 700
GSL 800
GSL 900
GSL 1000
GSL 1200
GSL 1400
GSL 1600
GSL 1800
GSL 2000
GSL 2200
GSL 2400

Nominal
Voltage
(V)

N DN DN NN DD DN NN DN DD DN DD NN DD DD NN

Capacity (AH)

Dimension (mm)

‘ Terminal

10HR
1.80

(V/Cell)
100
150
200
250
300
400
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2200
2400

5HR

1.75
(V/Cell)

1

3HR

1.70
(V/Cell

82

THR

1.60
(V/Cell

65
96

0.5HR

1.60
(V/Cell

50
75

Length

(8]

106
106
106
195
195
195
285
285
382
382
47N
47
47
472
472
472
472
472
472

Width

)

170
170
170
170
170
170
170
170
17
17
17
17
17
333
333
888
333
FR)
333

Height

(H)

329
329
329
329
329
329
329
329
329
329
327
327
327

Standard

O O o o o0 0 W w w > > > > > > > > > >

Nut
inserted

m m m O O O O O O O o o O

B TERMINAL
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DISCHARGE CHARACTERISTICS DIAGRAM

The curves shown in Figure 1 illustrate the typical discharge feature = 2.2
of GSL batteries at an ambient temperature of 25°C(77°F). > L] R A N A A ] S R
The symbol ‘C’ means the nominal capacity of the battery ‘;;
measured at a 10-hour discharge rate. 20— —_—
18— i
1.6 fp-——-F-—--—— \———
2.68C10(A)  2.11C10(A)  1.12C10(A
(773N i E R A e e e e A e
1 2 4 6 8 10 20 40 60 2 4L 6 810
CHARGE CHARACTERISTICS - i | < hr -
1. New batteries can be used without charging. However, batteries Discharge time
put into service long after the manufacturing date may need to be Figure 1. Discharge characteristics diagram
charged. (GSL 100~2400)
2. During charging, the ambient temperature should be in the 0~40°C
range. If the surface temperature exceeds 45°C, charging should stop
and resume when the temperature drops below 40°C.
TEMPERATURE AND FLOATING CHARGE CHARACTERISTICS
Floating charge voltage set-up depending on temperature
« Floating charge voltage: 2.22V(25°C]
« If the ambient temperature is too high, this may cause deterioration in battery
performance, damage or deformation.
The charge voltage should therefore be lowered in order to prevent over charging.
Floating charge voltage (V)
Temperature -10°C 0°C 10°C 20°C 25°C 30°C 35°C 40°C
Floating use (V) 2.33V 2.30V 2.27V 2.24V 2.22V 2.21V 2.19v 2.18V

When the ambient temperature is higher than 25°C(77°F), the float charge voltage
would be adjusted according to the temperature compensation formula listed above.

© ®

Pasted High Technology

Electrolyte Suspension lead-acid Battery

TEMPERATURE CHARACTERISTICS

The diffusion rate of electrolytes, reaction rate of active materials in
the plates and the discharge capacity are affected in direct proportion
to ambient temperature

% of capacity

DESIGN LIFE

years

N
o

o
o

80

60

40

20

0

20

0.1C(A), 1.8V/cell (10HR)
//—-
BCIAT, T8V/caIl [THR)
/_
__—— 1.12C(A), 1.6V/cell/(0.5HR)
—_— /_
| 2.11C[A), 1.6V/cell (0.1667HR)
//—-
-10 0 10 20 30 40°C
14 32 50 68 86 104°F

Temperature

Figure 2. Relation between temperature and discharge capacity

(GSL 100~2400)

Floating volt : 2.22V/Cell/25°C

X

X

If operation temperature does not meet criteria(25°C), expected|(design] life and capacity will be changed.

20 30 40 50 60 °C
68 86 104 122 140 °F
Temperature

Figure3. Lifetime depending on temperature

SELF-DISCHARGE CHARACTERISTICS DIAGRAM

The self-discharge rate of GSL batteries is approximately 2.5% per month when
batteries are stored at an ambient temperature of 25°C(77°F). The self-discharge
rate varies with ambient temperature. Figure 4 shows the relation between the stor-
age time at various temperatures and the remaining capacity.

% of capacity

o
o

80

60

40

20

\\

—_— |
\\\\. 25°C
e 30°C
\ 35°C
2 4 6 8 12

Storage time(months)

Figure 4. Self-discharge characteristics diagram

SERVICE LIFE

% of capacity

N
o

o
o

80

60

40

20

(at 25°C)
] I
DOD 100% DOD 50% DOD 30%
200 400 600 800 1000 1200 1400 1600 1800

Number of cycles

Figureb. Cycle service Life in Relation to Depth of Discharge




series
(OPzV)

VGS

GLOBAL OPzV valve regulated Gel type stationary

lead acid battery

GLOBAL OPzV valve regulated lead acid batteries are especially
suitable for applications high-level of reliability and performance.

They are designed and manufactured according to
DIN 40742 and characterized by their long float
and cycle life.

T al

TECHNICAL
CHARACTERISTICS

Installation
Use in horizontal position from 100 Ah
up to 1500 Ah cells.

Safety

It has an internal flameproof enclosure
to prevent explosions due to temporary
overcharging.

Deep Discharge Protection

GLOBAL OPzV batteries have excellent
deep discharge recovery. The batteries
can be recharged to 95% capacity in 12
hours, even following 30 days connected
to a load in the discharged state.

Low Self-discharge

The rate of self-discharge by the OPzV
batteries is extremely low by compari-
son to normal lead batteries.

Very low gassing due to the internal
gas recombination

APPLICATIONS

¢ UPS System
¢ Renewable Energy
[solar & wind power]
¢ Energy storage system
¢ Power plant
e Communication Equipments
*IDC
e Security & Fire alarm systems
¢ Medical Equipments

PRODUCT CHARACTERISTICS

Positive Tubular Plates

Cast from special antimony-free lead
alloy and enclosed in extremely strong
porous tubular gauntlets. These gaunt-
lets are filled with the active positive
material, resulting in an extremely
robust and long life assembly.

Negative Plates
Consist of an antimony free lead alloy
grid, pasted with active material.

Terminals
Nut inserted structure(99.9% pure
copper)

Vent Plugs
Safety pressure relief valve.

Separator

Microporous Separator made from acid
and corrosion resistant PVS material
Low elecrical resistance.

Electrolyte
Electrolyte is fixed in a gel

CERTIFICATE
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Pasted High Technology

Electrolyte Suspension lead-acid Battery

SPECIFICATION

Type
Designation

20pzV 100
30pzV 160
40pzV 200
50pzV 250
6 0pzV 300
50pzV 350
6 0pzV 400
7 0pzV 500
6 0pzV 600
80pzV 800
10 OpzV 1000
12 OpzV 1200
12 OpzV 1500
13 OpzV 1600
15 0pzV 1800
16 OpzV 2000
17 OpzV 2200
20 OpzV 2500
24 0pzV 3000

VGS 100~600

GLOBAL
Model

VGS 100
VGS 160
VGS 200
VGS 250
VGS 300
VGS 350
VGS 400
VGS 500
VGS 600
VGS 800
VGS 1000
VGS 1200
VGS 1500
VGS 1600
VGS 1800
VGS 2000
VGS 2200
VGS 2500
VGS 3000

Capacity (AH)

Dimension (mm)

Nominal
Voltage
(V)

VGS 800~1500

10HR
1.80(V/Cell)

100
160
200
250
300
350
400
500
600
800
1000
1200
1500
1600
1800
2000
2200
2500
3000

1
(1.67

HR

V/Cell)

52
85
106
133
159
190
214
267
330

520

length (L)

*

103
103
103
124
145
124
145
166
145
210
210
210
210
215
215
215
215
212
212

VGS 1600~2200

width (W)

4k

206
206
206
206
206
206
206
206
206
191
233
275
275
397
397
397
397
487
576

height (H)
+

355
355
355
355
355
471
471
471
647
647
647
647
779
772
772
172
772

total
height (TH)

+

392
392
392
392
392
511
511
511
687
687
687
687
837
812
812
812
812
812
812

VGS 2500~3000

5
VRLA

lead-acid batteries

Tubular plates

Nal

Maintenance free

X

Life time 7120years

Recyclable

Single cell

Nominal Capacity
100~3000Ah

L

Safe under deep
discharge




DISCHARGE CHARACTERISTICS DIAGRAM

The curves shown in Figure1 illustrate the typical discharge feature
of VGS batteries at an ambient temperature of 20°C(77°F).

The symbol ‘C’ means the nominal capacity of the battery
measured at a 10-hour discharge rate.

CHARGE CHARACTERISTICS

1. New batteries can be used without charging. However, batteries
put into service long after the manufacturing date may need to be
charged.

2. During charging, the ambient temperature should be in the 0~40°C
range. If the surface temperature exceeds 45°C while charging, the
charging should be stopped and resumed when the temperature
drops below 40°C. Observe polarity when connecting.

TEMPERATURE AND FLOATING CHARGE CHARACTERISTICS

Floating charge voltage set-up depending on temperature

« Floating charge voltage: 2.23V(20°C]

« If the ambient temperature is too high, this may cause deterioration in battery
performance, damage or deformation. The charge voltage should be lowered in

order to prevent over charging.
Floating charge voltage (V)

Temperature -10°C 0°C 10°C 20°C
Floating use (V) 2.37V 2.32V 2.27V 2.23V

Voltage (V)

2.30
2700 I R A N N
210 T T T
I~ | N S O U U S Sy (DU A S N
T
\\\ \\\\\
—_—
,,x,,, [~ _ 1 _ ,,,,,,,,,,,:>\ I N R N N

0.25C(A) 0.172C(A)
0.53C(A)
1.60 ||
0 1 2 3 4 5 6 7 8 9 10 " 12
min hr
Discharge time
Discharge characteristics diagram
VGS100~3000AH at 20°C(77°F)
30°C 35°C 40°C
2.2V 2.20V 2.19V

When the ambient temperature is higher than 20°C(77°F), the float charge voltage would be

adjusted according to the temperature compensation formula listed above.
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Pasted High Technology

Electrolyte Suspension lead-acid Battery

% of capacity

years

TEMPERATURE CHARACTERISTICS

As the ambient temperature increases, the available capacity of
battery increases. As the ambient temperature decreases, the
available capacity of battery decreases.

AMBIENT . ; \ % of capacity
TEMPERATURE Disharge(H) | Finalvoltage(V) | 220°C 0°C 20°C . 50°C
~1 hours 1.67 27 80 100 105
1~3 hours 1.75 43 85 100 105
3~5 hours 1.77 48 87 100 104
5~10 hours 1.80 48 87 100 104
120
100 —
80 /
60
40
20
0
-20°C 0°C 20°C 50°C

Temperature

— 0.53CA[1HR] — 0.25CA(3HR] — 0.172CA(5HR]— 0.1CA[(10HR)

DESIGN LIFE

Floating volt : 2.23V/Cell/20°C

20

20 30 40 °C

Temperature

Lifetime depending on temperature

If operation temperature does not meet criteria(20°C), expected|(design] life and capacity will be changed.

SELF-DISCHARGE CHARACTERISTICS DIAGRAM

The self-discharge rate of VGS batteries is approximately 2.0% per
month when batteries are stored at an ambient temperature of
20°C(77°F). The self-discharge rate varies with ambient temperature.

2 100 §\\
@ [ —
g 6 — T | 10°cC
5
2 \ \\
——_ | 20°C
60
40 40°C 30°C
20
0 3 6 9 12 15 18 21 24
Storage time(months)
Z 120
Q
© T —
5 100 T~ \ns
5
& \ \
80 DOD 100% DOD 60% DOD 40%
60
40
0
500 1000 600 800 2500 3000 3500 4000

Number of cycles

Cycle Service life in relation to Depth of Discharge




PS series

Stationary Flooded Lead Acid Battery

Stationary flooded lead acid battery is robust energy storage solution, with
a proven technology that has been used for several decades in applications that
require a safe and reliable battery with long service life.

S5

Rocker ’

APPLICATIONS

¢ UPS System

¢ Renewable Energy Systems
(solar & wind power)

¢ Energy storage system

¢ Power plant

e Communication Equipments

CERTIFICATE

B8,
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3
MH1593a 70 e

¢ |SO 9001

¢ |SO 14001

* KEPIC(Korea Electric Power
Industry Code)

ELECTROLYTE / CHARGING
VOLTAGE (25°C)

Gravity Floating  Equalizing
(+0.010) (V) \Y}
1.215 2.15 2.26~2.4

PRODUCT CHARACTERISTICS

Positive Plates

With a special lead-alloy for reduction
in water loss and filling intervals This is
well proven and known

for its high reliability and long service
life in float charging operation

Negative Plates
Grid plate construction with special
alloy.

Electrolyte
High purity sulphuric acid solution

Dry-charged or ready for use
electrolyte filled

The batteries are available filled with
electrolye or dry-charged(for long term
stocking, container transport or air
transport).

Separator

Manufacutred from microporous
non-corrosive rubber, a matreial of high
porosity, low electrical resistance and
high acid resistance

Containers
Manufacutred from transparent
special resins

Safety Vents

For safe operation the PS batteries are
fitted with vent plugs. They are explo-
sion-proof, retaining the acid aerosols
and allowing the release of hydrogen
and oxygen

Terminals
The terminal posts are corrosion-resis-
tance lead-antimony alloy.
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Pasted High Technology

Electrolyte Suspension lead-acid Battery

SPECIFICATION

PS - 130(E)
PS - 170(E)
PS - 210(E)
PS - 250(E)
PS - 330(E)
PS - 400(E)
PS - 440(E)
PS - 500(E)
PS - 600(E)
PS - 700(E)
PS - 800(F)
PS - 900(E)
PS - 1000(E)
PS - 1200(E)
PS - 1400(E)
PS - 1600(E)
PS - 1800(E)
PS - 2000(E)
PS - 2200(E)
PS - 2400(E)
PS - 2800(E)
PS - 3200(E)
PS - 3600(E)
PS - 4000(E)
PS - 4400(E)

Specific Gravity 1.215 at 25°C(77°F)

Cell Temperature 25°C(77°F)

Dimension (mm)

10HR rate

to 1.80
V/Cell

130
170
210
250
330
400
440
500
600
700
800
900
1000
1200
1400
1600
1800
2000
2200
2400
2800
3200
3600
4000
4400

Length
(L)
(£)2
120
120
195
195
195
285
285
390
390
515
515
515
276
276
276
391
391
391
391
391
490
490
490
490
490

Width

(W) (H)
(#)2 (+)5
170 377
170 377
170 377
170 377
170 377
170 377
170 377
170 377
170 377
170 377
170 377
170 377
296 691
296 691
296 691
301 712
301 712
301 712
301 712
301 712

725

725

725

725

725

Height

Total Height
(TH)
(+)5
430
430
430
430
430
430
430
430
430
430
430
430
726
726
726
747
747
747
747
747
763
763
763
763
763

Weight
including
liquids (kg)

Electrolyte
quantity (U)

B PRODUCT CONSTRUCTION

Filling Cap
Terminal
Catalyst Cap
Cover
Container
Separator
Positive Plate
Negative Plate
Electrolyte line

Spacer

B PS : Ventilated type

B PS(E) : Catalyst type




1. Level 1 steel base 2. Level 2 steel base

level 2, 1 col leve 2, 2 col
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1. Discharge Characteristics Diagram 2. Relation Between Temperature and Capacity for the PS N ,' ] b T . 1 ! . : 1 1 :
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o | L] W 3 w2 J L . w1 1L w2 A
(U 2 3 4 5 6 7 8 9 10 1M 12 18 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Discharge time (H) Battery temperature (°C) 3. Steel Rock Base Dimensions
3. Charging Characteristics 4. Design Life 26 Battery Array Szl oels Wmemsions [ml
Length (L Width (w Height (H
Floating volt : 2.15V/Cell/25°C 27 Type Methhod ength (L) idth (W) eight (H)
Y ‘ ‘ ‘ I ‘ ‘ @ 5 6 7 8 9 10 11 12 13 14 15 W1 W2 H1 H2
. 05C(A 0.23CIA 3 > >
o > 5 PS-130 1TIER 380 507
£ 30 4 L~ 016CIA 0.18CHA 28 950 1125 1300 1475 1650 1825 2002 2175 2350 2525 2700 295 425
E /] L 01CA | o7 PS-170 2TIER 1090 1217
g 28 / / Ve 20 8o PS-210 1TIER 380 507
£ 26 =R 950 1125 1300 1475 1650 1825 2002 2175 2350 2525 2700 370 575
R . 4 <5 PS -330 2TIER 1090 1217
24 T3 PS - 400 1TIER 400 527
L L+ i 10 o< 950 1125 1300 1475 1650 1825 2002 2175 2350 2525 2700 460 755
20 =] 29 PS - 440 2TIER 1100 1227
1 | £ 5 PS - 500 1TIER 400 527
2.0 < 950 1125 1300 1475 1650 1825 2002 2175 2350 2525 2700 565 965
7 PS - 600 2TIER 1100 1227
o 9 PS - 700 1TIER 380 507
0Tz s e s e T8 s ezl 20 % 40 ¢ = 950 1125 1300 1475 1650 1825 2002 2175 2350 2525 2700 690 1330
Charging time (H) Temperature & PS - 900 2TIER 1090 1217
o ) ) ko) PS - 1000 1TIER 620 841
Cycle Service life in relation to Depth of Discharge w 1580 1881 2182 2483 2784 3085 3386 3687 3988 451 852
PS - 1400 2TIER 1540 1761
PS - 1600 1TIER 620 862
1610 1917 2224 2531 2838 3145 3452 3759 4066 569 1068
- 2400E 2TIER 1540 1782

If operation temperature does not meet criteria(25°C), expected(design] life and capacity will be changed.
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