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Applications Product Characteristics Certificate

Cycle use « No-Spill Sealed Construction . EX
Various Portable Equipment / Medical Instruments / + Absorptive Glass Mat System(AGM System) A ‘%,,g.(%f
Cameras & Photographic / Equipment / + Container & Cover : Acid-resistant ABS resin ot
Portable Digital Instruments / Personal Computers / Option : UL94-V0 = ABS * 202001
Powered Toys / + Gas Recombination + 1SO 14001
Renewable Energy System(Solar & Wind Power)/ » Maintenance-Free Operation "1s STANDARD)
Lighting Equipment » Low Pressure Venting System
» Heavy-Duty Grids
Stand by use § » Low Self-Discharge / Long Shelf Life
Security Alarm Systems / Fire Ala1;m Systems /  Wide Operating Temperature Range
Computer Back-up / Emergency Lighting / . .
2 . « High Recovery Capacity
UPS Systems / Communication Equipment / Desion [i g
! + Design life 8~10 years at 25°C
OA/FA/HA Equipment
ES Long - Life
M Design Life M Design Life
(AH%) ‘Test Conditions - Floating 13 32V(25 10) (AH%) ‘Test Conditions : Floating 13.32V(25 Q)
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Es HSpeciﬁcation Es lSpecification

ESH 30-12 180 15 o 170 ESL40-12
ESH 40-12 20 170 128

ESH 65-12 12 65 55.3 50.1 390 32.5 325 166 174 174 209 ESL6512 1265 53 501 3 25 335 166 74 174 212
ESBOKEA2 121 (807 68 0 161,57 4807 (137,57 [£332f] {741 [£22911 [F229 1| F24 7 ot ESL10012 12 100 920 830 65 500 443 167 204 237 45 BOLT
ESI00H12 12 100 6875 814 618 475 3% 174 229 29 287 TERMI TERMK-
ESH1002 12 100 @0 830 650 500 443 1e7 204 237 320 "W ESL13042 12 130 1190 1080 & 650 550 167 204 27 430 MNA
ESH13042 12 130 1190 1080 850 650 550 167 204 237 400 ESL 15012 12 150 1370 1240 98 750 520 269 203 237 529
ESH150-2 12 150 1370 1240 90 750 50 269 208 237 500

ESH2002 12 200 1830 1660 1300 1000 50 269 208 237 600 ESL20012 12 200 1830 1660 130 1000 520 269 203 27 645
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% of capacity

PERFORMANCE DATA

Hl Battery Capacity Selection

Figure 1 below may be used to determine the minimum battery capacity requirement in
Ampere Hour(AH). To determine the capacity required, specify the discharge current
and the length of time required for discharge. Select the specified current and time on
the chart. The point where the current and time lines intersect on the chart with the
diagonal AH line is the minimum capacity required for the application.
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Figure 1. 10-Hour Rate Capacity Selection Chart

B 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 ¢ range_ If the
surface temperature exceeds 50, charging should stop and resume when the
temperature drops below 40 ¢

3. Observe polarity when connecting.

4. There are two charge methods depending on usage conditions.
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B 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.
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Figure 2. Relation between temperature and discharge capacity

B Discharge Characteristics Diagram

The curves shown in Figure 3 illustrate the typical ESH battery discharge features at an

ambient temperature of 25°C (77°F). The symbol ‘C” expresses the nominal capacity of
the battery measured at a 10-hour discharge rate.
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Figure 3. Discharge characteristics diagram at 25 ‘C(77°F)

B Temperature and Floating Charge Characteristics
Floating charge voltage set-up depending on temperature
s Floating charge voltage: 13.32V(25°C)

x 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) = Optimal floating charge voltage(V) x No. of blocks

Temperature -10T 0t 10c 20cC AR 30c 35c 40t

Hoat(i"}‘)é“se 1395V | 1377V | 1350V | 1341V | 1332V | 1323V | 1314V | 1305V

CY%%““ 1451V | 1448V | 1445V | 1442V | 1440V | 1439V | 1437V | 1436V

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

B Self-dischrge Characteristics Diagram

The self-discharge rate of ES batteries is approximately 2.5% per month when batteries
are stored at an ambient temperature of 25 ‘(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.
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Figure 4. Self-discharge characteristics diagram
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