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Foreword

This amendment was prepared by the Technical Committee CENELEC TC 21X, Secondary cells and
batteries.

The text of the draft was submitted to the formal vote and was approved by CENELEC as amendment A12 to
EN 60095-1:1993 on 1999-01-01.

The following dates were fixed:
- latest date by which the amendment has to be
implemented at national level by publication of

an identical national standard or by endorsement (dop) 2000-01-01

- latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 2000-01-01
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Object

At the end of this subclause, add a third indent:

- for several classes and types of starter batteries.

Electrolyte density and open circuit voltage
Replace this subclause by the following:
1.3 Designation of starter batteries, electrolyte density and open circuit voltage

1.3.1 According to their types :

- Vented (flooded) battery : A vented battery is a secondary battery having a cover provided with one
or more openings through which gaseous products may escape.

- Valve regulated (with gas recombination) battery : A valve regulated battery is a secondary battery
which is closed under normal conditions but which has an arrangement which allows the escape of gas
if the internal pressure exceeds a predetermined value. The battery cannot receive addition to the
electrolyte.

In this type of battery, the electrolyte is immobilized.
1.3.2 Electrolyte density and epen circuit yoltage

The density of the electrolyte in all vented batteries; when fully charged, shall be in the range 1,27 kg/l
to 1,30 kg/l at 25 °C unless otherwise specified by the manufacturer.

The open circuit voltage (OCV),-when-fully'charged, but-after a minimum 24 h stand on open circuit,
shall be in the range 12,70'to 12,90 V' for vented batteries and 12,80 V'minimum for valve regulated
batteries at 25 °C unless otherwise’specified by the manufacturer.

Either the manufacturer shall specify the electrolyte density (or OCV) and tolerance, or if such
information is not available, vented battery testing shall be carried out with a density of
(1,28 £ 0,01) /kg/l at 25 °C or an OCV of 12,76 V + 0,06V at 25 °C and valve regulated battery testing
shall be carried out with a minimum OCV of 12,80 V.

Conditions on delivery

Replace the first line by the following:

New vented batteries may be supplied either :

At the end of this subclause, add the following sentence :

Valve regulated batteries are normally supplied in a state ready for use. For these batteries the
electrolyte is not accessible and therefore its density cannot be checked.

Identification, labelling

Add after f) :
g) valve regulated batteries shall bear a special indication.
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Additional designation

Add “Vented” at the beginning of the sentence.

Electrical characteristics

At the end of this subclause, add the following sentence:

Valve regulated batteries have a very low water consumption and are not intended to receive addition
to the electrolyte (see 5.8).

Mechanical characteristics
At the end of this subclause, add the following sentence:

Valve regulated batteries are submitted to a special test (see 5.10).

Preparation of batteries prior to test - Definition of a fully-charged battery

Replace the existing last paragraph by the following:
Batteries shall be considered as fully-charged if they have undergone the charging procedures of 4.2.1
for vented batteries or 4.2.2 for valve regulated batteries.

Replace the existing title by, “Charging of vented batteries”.

At the end of this subclause, add\a new subclause ;

4.2.2 Charging of valve regulated batteries

Unless otherwise recommended by the manufacturer, the battery shall be charged :

- at a constant voltage of 14,4V for'20/h with'the maximum-current limited to 5 /, (see 3.1.2) and
- then with a constant current of 0,5 I, for 4 h.

The temperature shall be maintained in the range 25°C to 35°C. If necessary an appropriate
environmental control system shall be used e.g. water bath.

Test sequence
Table 1
Replace the existing note by the following :

NOTE: The test for water consumption should be applied only to « low water loss » vented batteries according to
2.3 and to valve regulated batteries.

Charge acceptance test
At the end of this subclause, add the following note:

NOTE: It is generally accepted that the required temperature will be achieved after a minimum period of 24 hours
in the cooling chamber.

Replace the contents of this subclause by the following:
I, shall be : vented batteries : > 2/,
valve regulated batteries : level 1 >/,

level 2 > 2/,
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Charge retention test

Replace the title of this subclause by the following:

5.5.1 Requirement for standard vented batteries

Replace the title of this subclause by the following:

5.5.3 Requirement for “low water loss” vented batteries and valve regulated batteries

Endurance test

Replace 5.6.2.3 b) by the following :

b) immediately followed by a recharge for 2 h at a constant voltage of 14,8 V £ 0,05 V for vented
batteries and 14,4 V + 0,05 V for valve regulated batteries, the maximum current being limited to :

Imax = 101,

After “0,6 I..”, add “(measured in a central cell, this measurement being not applicable to valve
regulated batteries)”.

Replace 5.6.3.3 a) by the following :

a) acharge for 5 h at a constant voltage of 14,8 V + 0,05 V for vented batteries and 14,4 V £ 0,05 V
for valve regulated batteries, the maximum, current being limited to :

Imax=51,+2%(A)

After “0,6 1., add “(measured in a central cell this measurement being not applicable to valve
regulated batteries)”.

Water consumption test

Add a title to this subclause:
5.8.1 Vented batteries

Renumber the existing subclauses 5.8.1, 5.8.2, 5.8.3, 5.8.4, 5.8.5, 5.8.6 as, respectively, 5.8.1.1,
5.8.1.2,5.8.1.3,5.8.1.4,5.8.1.5,5.8.1.6.

After the new subclause 5.8.1.6, add a new subclause 5.8.2 :
5.8.2 Valve regulated batteries
5.8.2.1 The battery is charged according to 4.2.

5.8.2.2 The battery shall be placed in a water-bath maintained at a temperature of 40 °C £ 2 °C.
The top of the battery case shall emerge not more than 25 mm above the level of the water. A
minimum space of 25 mm shall be maintained around each battery.

5.8.2.3 The battery shall be charged at a constant voltage of 14,4 V £ 0,05 V (measured across
the battery terminals) for a period of 500 h.

5.8.2.4 Immediately after this first period the battery shall be cleaned, dried and weighed to an
accuracy of £ 0,05 % (weight W,).

5.8.2.5 The battery shall be placed in a water-bath maintained at a temperature of 40 °C + 2 °C.
The top of the battery case shall emerge not more than 25 mm above the level of the water. A
minimum space of 25 mm shall be maintained around each battery.
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5.8.2.6 The battery shall be charged at a constant voltage of 14,4 V + 0,05 V (measured across
the battery terminals) for a period of 1 000 h.

5.8.2.7 Immediately after this overcharge period, the battery shall be weighed under the same
conditions as in 5.8.2.4 with the same scales (weight W.,).

5.8.2.8 The loss in weight divided by 2 ( (W, - W,) / 2 ) shall not exceed the value 1 g/Ah C, (or
0,67 g/min C,,).

5.10 Electrolyte retention test
5.10.1 Add a title to this subclause:
5.10.1 Vented batteries
Renumber the existing subclauses 5.10.1, 5.10.2, 5.10.3, 5.10.4 as, respectively, 5.10.1.1,
5.10.1.2,5.10.1.3, 5.10.1.4.
After the new subclause 5.10.1.4, add a new subclause 5.10.2 :
5.10.2 Valve regulated batteries
5.10.2.1 The battery shall be charged according to 4.2.
5.10.2.2 Immediately after the end of charge, the battery shall be placed upside down on a sheet of
blotting paper, put on a flat insulated surface, for 6 h at a temperature of 25 °C + 5 °C.
5.10.2.3 After this test,Inovliquid shall be visible on the blatting paper.
Appendix A
Add:

For valve regulated batteries the value“of 'C;'(min)-may-be estimated from C, (Ah) by use of the
following equation :

C.=B(Co)°

with

a=1,13
B=1,07

Reciprocal formula: C, =6 (C,)*
with

y=0,885
6=0,94
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