
DELIVERY AND STORAGE
Inspect for signs of damage or missing

components.

Store the battery in a dry, clean and

preferably cool and frost-free location. Do

not expose the cells to direct sunlight as

damage to the container and cover may

occur.

As the batteries are supplied charged,

storage time is limited. In order to easily

charge the batteries after prolonged

storage, it is advised not to store it more

than

3 months at 20°C

2 months at 30°C

1 month   at 40°C

A refreshing charge shall be performed

after this time. Failure to observe these

conditions may result in greatly reduced

capacity and service life.

The refreshing charge shall be carried out

according to clause a) of the

Commissioning Charge paragraph below.

Alternatively cells can be float charged at

the recommended float voltage (see table 5)

during storage.

If the batteries are supplied dry charged, the

storage time shall not exceed 2 years. For

filling, see special instructions on filling and

commissioning of dry charged batteries.

Storage of a battery after use

Never store a battery discharged but ensure

it is perfectly charged before storage.

Storage times quoted above (before use)

also apply after use.

INSTALLATION
The electrical protective measures, the

accommodation and ventilation of the

battery installation must be in accordance

with the applicable rules and regulations.

Specifically EN 50272-2 applies.

The battery should be installed in a clean,

dry area. Avoid placing the battery in a

warm place or in direct sunlight. 

The layout of the charging room must allow

easy access to the batteries.

Approved battery racks are recommended

for proper installation. Place the cells or

monoblocs on the rack and arrange the

positive and the negative terminals for

connection according to the wiring

diagram. Battery cells are usually installed

in series.
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VENTED LEAD ACID STANDBY BATTERIES

Installation, operating 

and maintenance instructions

Warranty

Any of the following actions will invalidate the warranty - 
Non-adherence to the Installation, Operating and Maintenance instructions. Repairs carried out with non-approved spare
parts. Application of additives to the electrolyte. Unauthorised interference with the battery. 

Safety precautions
Batteries give off explosive gasses. They are filled with dilute sulphuric acid, which is very corrosive. When working with
sulphuric acid, always wear protective clothing and glasses. Exposed metal parts of the battery always carry a voltage and are
electrically live (risk of short circuits). Avoid electrostatic charge. The protective measures according to EN 50272-2 must be
observed.

Recycling and disposal of used batteries

Used batteries contain valuable recyclable materials. They must not be disposed of with the 
Domestic waste but as special waste. Modes of return and recycling shall conform to the
prevailing regulations in operation at the site where the battery is located.

No smoking. Do not allow

naked flames, hot objects or

sparks near the battery, due

to the risk of explosion or

fire.

Electrical hazard.

Electrolyte is highly

corrosive.

When working on batteries,

wear safety glasses and

protective clothing.

Danger. Cells are heavy.

Make sure they are safely

installed. Only use suitable

transport and lifting

equipment.

Wash all acid splash in eyes or

on skin with plenty of clean

water and seek immediate

medical 

assistance

+

Note operating instructions
Risk of explosion and fire. 

Avoid short circuits.

Handling

Vented lead acid batteries are
supplied in a fully charged state and
must be unpacked carefully to avoid
short-circuit between terminals of
opposite polarity. The cells are heavy
and must be lifted with appropriate
equipment.

Keep Flames Away

Discharge any possible static
electricity from clothes by touching an
earth connected part.

Tools

Use tools with insulated handles.
Do not place or drop metal objects
onto the battery.
Remove rings, wristwatch and metal
articles of clothing that might come
into contact with the battery terminals

E
N

G
L
IS

H



2

Cells in parallel strings

Vented cells and monoblocs may be

connected in parallel to give higher

current capability. In the case of parallel

connected strings use batteries of the

same capacity, design and age only with a

maximum of 4 parallel strings. The

resistance of the cables in each string

must be the same, e.g. same cross-

section, same length. Connect the battery

strings in parallel at the end terminals.

Check that all contact surfaces are clean. If

required, clean with a brass brush. Tighten

the terminal screws, taking care to use the

correct torque loading (Tab. 1). To avoid

damage to the plastic materials, do not

use grease. Fit the covers supplied for

protection against inadvertent contact.

Make sure that all caps are closed.

Tab. 1: Torque loadings for terminal

screws

Type of cell or monobloc Torque

(Nm)

TUBULAR

OPzS (M10-female) 25

OPzS-OPzSC (M12-male) 18

TL-TV-TY-TZ (M10-female) 25

PASTED

OP-OPC-OPS-OPSC 18

Vb or UPS H monobloc (M8) 12

Vb or Vb H Single Cell (M10 25

Carefully follow the polarity sequence to

avoid short circuiting cell groups. A loose

connector can make adjusting the charger

difficult, create erratic performance and

possible damage to the battery and/or

even personal injury. 

Finally, with the charger switched off, the

battery fuses removed and the load

disconnected, connect the battery to the

D.C. power supply.

Ensure that the polarity is correct - positive

terminal of the battery to the positive

terminal of the charger. Switch on the

charger and charge according to the

commissioning charge paragraph below. 

The first charge must be monitored to

ensure that the limits are not exceeded

and that no unacceptable temperatures

occur.

The electrolyte level on delivery can vary.

The final electrolyte level will be achieved

after the commissioning charge. Small

quantities (up to 3 mm) can be topped up

with distilled water. 

COMMISSIONING CHARGE
When commissioning a new battery

supplied filled and charged (first charge),

follow procedure a) b) or c).

Procedures a) or b) are recommended.

a) IU method (boost charge): 

At a raised voltage of 2.33 – 2.40V/cell. The

charging time will be 12 to 36 hours

depending on the initial charge

conditions. The current must be limited to

4 x I10.

b) I method (boost charge):

With a constant current of 2.5-5 A/100 Ah

with a final charging voltage of 2.50-2.75

V/cell. The charging must be monitored.

The charging time can be 6 to 24 hours. If

the maximum temperature of +45°C is

exceeded, charging must be terminated,

continued at a reduced current, or

temporarily switched to float charging.

Boost charging must be immediately

switched off or switched to float charging

when the fully charged state is reached.

c) Float charge: 

With the recommended float voltage

according to table 5. Full capacity will be

obtained after a longer period of 4 to 6

weeks depending on the state of charge. 

The fully charged condition has been

achieved when, for a period of 2 hours, the

cell voltages do not continue to increase

and the charging current does not

continue to decrease. The nominal

specific gravity shall be achieved at the

end of charge (tolerance: ± 0.01).

For minimum end of charge voltages

using the constant current characteristic

see table 2.

Tab. 2: end of charge voltages

Charging current 25°C 35°C 45°C

0.50 x I10 2.65V/c 2.60V/c 2.55V/c

0.25 x I10 2.60V/c 2.55V/c 2.50V/c

STANDBY OPERATION/FLOAT
CHARGE

Float Voltage

The recommended float / charge voltage

is 2.23 V/cell or 2.25 V/cell per cell at 20°C

depending on the specific type (see table

5). The charger voltage amounts to Uflo

per cell x no. of cells (tolerance ± 1 %).

If the average battery temperature

exceeds the recommended operating

temperature range of +10°C to +30°C, the

float charge voltage shall be reduced by

(Tcell - 30) x 0.003V/ cell when the

temperature exceeds +30°C (but not less

than 2.18V/c) and shall be increased by (10

– Tcell) x 0.003V/cell when the temperature

is less +10°C.

Deviations of individual cell voltages of 

–0.05 to +0.10 V/c may be observed.

However the total voltage of the battery

shall be within the limits stated above. 

Charging Current

Limitation of the charging current is not

required under float charge condition.

At higher charge voltages up to 2.40 V/c

the charge current shall be limited to 4 x

I10.

After reaching the gassing voltage of 

2.40 V/c a current limit of 2.5 to 5 A/100 Ah

is recommended (see Table 3).

Tab. 3: Limits of charging current

Boost Charge

To reduce the recharge time the battery

may be recharged at 2.33 – 2.40 V/cell with

a current limited to 4 x I10 . Boost charging

must be switched to float charging when

the fully charged state is reached.

Ripple Current

In the standby operation mode the

effective value of the A.C. ripple current

must not exceed 5 A per 100 Ah C10,

otherwise reduced operational life must

be expected.

TEMPERATURE
The permissible operating temperature

range is 0°C to +55°C.

The recommended operating temperature

range is +10°C to +30°C. All technical data

relates to the rated temperature of +20°C. 

Higher temperatures reduce the

operational life. Lower temperatures

reduce the available capacity.

Do not expose cells to direct sunlight.

Effect of temperature on capacity

If the battery operating temperature is

different from 20°C, a correcting factor is

to be applied to capacity value taking into

account discharge time.

Tab. 4: temperature correcting factors

Example: A battery with a capacity of 200

Ah at 20°C for a 5 hour discharge will have

a capacity of 182 Ah when discharged at

10°C (200 x 0.91).

ELECTROLYTE
The electrolyte is diluted sulphuric acid.

The nominal S.G. of the electrolyte at 20°C

is as follows to table 5.

Charging-
Process

Discharge
time

0°C

5 to 59
minutes

1 to 24
hours

0.60 0.71 0.81 0.91 1 1.05 1.08 1.10 1.12

0.80 0.86 0.91 0.96 1 1.03 1.05 1.07 1.08

5°C 10°C 15°C 20°C 25°C 30°C 35°C 40°C

Max. Charge
Current

per 100 Ah

Cell
Voltage

Temperature
Limits

IU-
Method

I- 
Method

(above 2.40 V/c)

recommend
ed

5A to 40A

2.5 A to 5 A

2.33 V/c 
– 

2..40 V/c

2.50 V/c 
to 

2.75 V/c

+45°C

resp

0°C
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Tab. 5: Nominal electrolyte specific

gravity

Tab. 6: S.G. values according to

electrolyte level (at 20°C in kg/l)

Tubular positive plate cells

Pasted positive plate cells

NOMINAL LEVEL 

Correction of S.G. according 

to temperature

Electrolyte S.G. varies with

temperature. If temperature is above or

below 20°C, specific gravity readings

must be corrected.

The temperature correction factor for

S.G. is –0.0007 per °C.

Example: S.G. of 1.230 kg/l at +35°C 

corresponds to a S.G. of 1.240 kg/l at

+20°C.

DISCHARGING

End of Discharge Voltage

The battery must not be discharged

more than the capacity specified in the

performance tables. Deeper discharges

may damage the battery and shorten its

operational life. As a general rule the

end of discharge voltage shall be limited

to the values listed below:

Tab. 7: end voltages

Individual cell voltages may fall below

UE by not more than 0.2 V/c. A low

voltage disconnect is recommended to

prevent deep discharge. Special

attention should be given to small loads

that are not automatically disconnected

at the end of discharge

Discharged Cells

Batteries must not be left in a

discharged condition after supplying

the load, but must be immediately

returned to recharge mode. Failure to

observe these conditions may result in

greatly reduced service life and

unreliability.

Important notice:

Each deep discharge is abusive and

could affect the life expectancy of the

battery.

TESTING

Capacity tests are to be carried out in

accordance with EN 60896-11. Check

that the battery is fully charged. Before

testing new batteries it must be ensured

that a sufficient commissioning charge

has been applied, the S.G. is relating to

the nominal value (± 0.01 kg/l) and the

battery is fully charged. Lower S.G.

results in lower capacity.

RECHARGE

After a discharge the battery can be

recharged at the operating voltage (float

charge voltage). 

To reduce the charging time the

recharging can be carried out with the

boost charge voltage of 2.33 to 2.40 V/c.

The recharging times depend on the

charging procedure and on the charging

current available. Generally 10 to 20

hours duration can be expected at

charging currents between 5 A and 40 A

per 100 Ah nominal capacity. Recharge

1.2 times the discharged capacity. 

During recharging up to 2.40 V/cell the

effective value of the A.C. ripple current

can reach a temporary maximum 10 A

per 100 Ah nominal capacity.

Equalising Charge

After a deep discharge or after

inadequate recharging, an equalising

charge is necessary. This can be carried

out as follows: 

a) at constant boost charge voltage of 

2.33 – 2.40 V/cell for a maximum of 

72 hours.

b) with I charge method according to

the commissioning charge paragraph

above, clause b).

If the maximum temperature of 45°C is

exceeded, charging must be terminated

or continued at a reduced current or

temporarily switched to float charging. 

The end of equalising charge is reached

when the S.G. of the electrolyte and the

cell voltages have not risen for a period of

2 hours. 

Because the permissible system voltage

level may be exceeded when charging at

increased voltages, suitable measures

should be taken to protect the load

circuits, e.g. charging «off line».

MAINTENANCE/CHECKS

Water topping

Top up the electrolyte level to the nominal

level, but without exceeding the « Max »

mark. Only demineralised or distilled

water (purity grade: max. conductivity 10

µS/cm) shall be used. 

After topping-up an equalising charge

can be applied to reduce the time for

homogenisation of the electrolyte

density.

Cleaning

Keep containers and lids dry and free

from dust. Cleaning must be undertaken

with a damp cotton cloth without

man-made fibres or addition of cleaning

agents. Avoid static discharges

generated during cleaning.

Plugs

Leak-resistant plugs with a frit or flame

arrestor plugs with a ceramic funnel must

not be cleaned with water or positioned

up side down Should the frit be

moistened with electrolyte, the plug must

be replaced during regular maintenance.

Standard plugs without frit can be

cleaned with purified water if necessary.

Dry them thoroughly before fitting them

back onto the battery. 

Readings – Log book

Every 6 months, check the total voltage at

the battery terminals. Also check the

voltage, S.G., and the temperature of pilot

cells and record the room temperature.

Once a year, in addition to the above, take

readings of individual voltages and S.G.

of the electrolyte. Measure the S.G. either

before topping up water or after boost

charge.

Keep a logbook in which the measured

values can be noted as well as power

cuts, discharge tests, equalising charges,

topping up dates, storage times and

conditions, etc. 

SPECIAL APPLICATIONS

Whenever the battery cells or monoblocs

are to be used for special applications

such as repeated cycling or under

extreme ambient conditions please

contact your SALES OFFICE.

For further information please visit our

website: www.enersys-emea.com

TYPE Minimum Medium Maximum

OP-OPC-
OPS-OPSC

1.265 1.250 1.235

Vb 1.260 1.250 1.240

UPS H 1.300 1.290 1.280

Vb H 1.300 1.290 1.280

Tubular
design

OPzS
OPzSC
TL-TV
TY-TZ

VbPasted
design

1.240kg/l
Nominal S.G.

at 20°C

HUTCE
HVTCE
HYTCE
HNTCE

OP
OPC
OPS

OPSC

1.250kg/l

UPS H
Vb H

1.280kg/l

Max
Electrolyte

level
Medium Max

2.23 V/c
Float voltage

at 20°C
2.23 V/c 2.25 V/c

TYPE Minimum Medium Maximum

OPzS-OPzSC

TL-TV-TY

1.260 1.250 1.240

1.280 1.260 1.240

TZ 1.265 1.250 1.240

Discharge time End voltage

5 min < t < 59 min 1.60 V/c

1h < t < 5h 1.70 V/c

5h < t < 8h 1.75 V/c

8h < t < 24h 1.80 V/c



C10 C8 C5 C3 C1 Internal Short circuit L W H

resistance courrant

2 Volt 1,80 1,80 1,75 1,75 1,70 [mOhm/cell] [ A ] [mm] [kg]

4 OPzS 200 216 201 184 159 112 0,85 2400 103 206 394 17,2

5 OPzS 250 270 252 231 198 141 0,68 3000 124 206 394 20,8

6 OPzS 300 324 302 277 237 169 0,57 3600 145 206 394 24,3

5 OPzS 350 390 369 335 287 191 0,60 3400 124 206 510 26,9

6 OPzS 420 468 444 402 345 229 0,50 4075 145 206 510 31,5

7 OPzS 490 546 517 469 402 267 0,43 4750 166 206 510 36,1

6 OPzS 600 660 624 570 496 327 0,40 5000 145 206 685 44,8

7 OPzS 700 817 772 705 588 382 0,34 5800 210 191 685 57,6

8 OPzS 800 880 832 760 662 437 0,30 6650 210 191 685 61,3

9 OPzS 900 1040 984 895 753 491 0,27 7475 210 233 685 70,9

10 OPzS 1000 1100 1040 950 827 546 0,24 8300 210 233 685 74,6

11 OPzS 1100 1260 1192 1085 921 600 0,22 9150 210 275 685 84,4

12 OPzS 1200 1320 1248 1140 993 655 0,20 9950 210 275 685 88,0

11 OPzS 1375 1590 1512 1385 1149 717 0,22 8800 210 275 835 109

12 OPzS 1500 1680 1600 1465 1243 780 0,21 9600 210 275 835 114

13 OPzS 1625 1910 1816 1665 1365 848 0,19 10400 214 399 811 140

14 OPzS 1750 2040 1936 1775 1467 913 0,18 11200 214 399 811 144

15 OPzS 1875 2100 2040 1870 1553 975 0,16 12000 214 399 811 149

16 OPzS 2000 2240 2133 1955 1657 1040 0,15 12800 214 399 811 151

17 OPzS 2125 2470 2352 2155 1779 1110 0,14 13600 212 487 811 180

18 OPzS 2250 2600 2472 2265 1881 1170 0,14 14400 212 487 811 184

19 OPzS 2375 2710 2576 2360 1986 1240 0,13 15200 212 487 811 189

20 OPzS 2500 2800 2666 2445 2079 1300 0,12 16000 212 487 811 193

22 OPzS 2750 3150 3000 2745 2301 1430 0,11 17600 212 576 811 225

24 OPzS 3000 3360 3208 2935 2487 1560 0,10 19200 212 576 811 234

C10 C8 C5 C3 C1 Internal Short circuit L W H

resistance courrant

2 Volt 1,80 1,80 1,80 1,80 1,80 [mOhm/cell] [ A ] [mm] [kg]

OP 6/OPC 6 146 143 121 108 84 0,74 2846 122 189 380 13,4

OP 7/OPC 7 170 167 141 126 98 0,67 3150 122 189 380 14,2

OP 9/OPC 9 219 215 181 162 126 0,55 3800 122 189 380 15,8

OP 10/OPC 10 244 239 201 180 140 0,52 4000 160 189 380 18,8

OP 11/OPC 11 268 263 221 198 154 0,48 4355 160 189 380 19,5

OP 12/OPC 12 292 287 242 216 168 0,45 4625 160 189 380 20,2

OP 13/OPC 13 317 311 262 234 182 0,43 4935 198 189 380 23,3

OP 14/OPC 14 341 335 282 252 196 0,40 5285 198 189 380 24,1

OP 15/OPC 15 366 359 302 270 210 0,38 5585 198 189 380 24,3

OP 16/OPC 16 390 382 322 288 224 0,36 5920 198 189 380 25,7

OP 17/OPC 17 414 406 342 306 238 0,33 6300 236 189 380 29,4

OP 18/OPC 18 439 430 362 324 252 0,31 6730 236 189 380 30,2

OP 19/OPC 19 469 454 383 342 266 0,30 7050 236 189 380 31,0

OP 20/OPC 20 488 478 403 360 280 0,28 7400 236 189 380 31,8

OP 21/OPC 21 512 502 423 378 294 0,27 7790 274 189 380 34,7

OP 22/OPC 22 536 526 443 396 308 0,25 8220 274 189 380 35,4

The electrical values shown in the table relate to loadings from fully charged condition at ambient temperature of 20°C. Connector losses are taken into

account.

Die angegebenen elektrischen Werte gelten für Belastungen aus vollgeladenem Zustand und bei einer Umgebungstemperatur von 20°C. Verbinderverluste

sind berücksichtigt.

Les valeurs électriques contenues dans ce tableau font référence à des charges à partir d’un état de pleine charge à température ambiante de 20°C. Les pertes

de connexion sont prises en compte.

Los valores electricos en esto cuadro referen a cargas a partir de un pleno estado de carga a temperatura ambiente de 20°C.  Las pérdidas de conexión

estan tenidas en cuenta.



CONTACT

EnerSys SARL

Rue A. Fleming - ZI Est - BP 962

62033 Arras Cedex France

Tel: +33 (0)3 21 60 25 25

Fax: +33 (0)3 21 73 16 51

e-mail : reserve.power@fr.enersys.com
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www.enersys-emea.com

EnerSys

P.O. Box 14145

Reading, PA 19612-4145

USA

Tel: +1-610-208-1991

+1-800-538-3627

Fax: +1-610-372-8613

EnerSys Europe

Zurich, Switzerland

EnerSys Asia

Guangdong, China

Tel: +86-755-2689 3639

EnerSys Ltd.

Rake Lane,

Clifton Junction,

Swinton, Manchester

M27 8LR, UK

Tel: +44 (0)161 794 4611

Fax: +44 (0)161 727 3809 © 2009 EnerSys. All rights reserved.

Trademarks and logos are the property of EnerSys
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