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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SECONDARY CELLS AND BATTERIES CONTAINING ALKALINE
OR OTHER NON-ACID ELECTROLYTES -

SAFETY REQUIREMENTS FOR PORTABLE SEALED
SECONDARY CELLS, AND FOR BATTERIES MADE FROM THEM,
FOR USE IN PORTABLE APPLICATIONS

FOREWORD

with the IEC also participate in this preparation. The IEC
Organization for Standardization (ISO) in accordance with cp
two organizations.

2) The formal decisions or agreements of the IEC on tee
international consensus of opinion on the re i
from all interested National Committees.

3) The documents produced have the form of re
of standards, technical specifications, techn
Committees in that sense.

4) In order to promote international unificatio
Standards transparently to/the maxi
divergence between the |
indicated in the latter.

5) The IEC provides no approval and cannot be rendered responsible for any

equipment declargd\to be i onfarmi s standards.
6) Attention is dra Q ibi e elements of this International Standard may be the subject

of patent rights. Thé

International Sta hich supersedes IEC 61809, has been prepared by
subcommittee A: Seck efls and batteries containing alkaline or other non-acid

FDIS Report on voting
21A/363/FDIS 21A/371/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2008-01. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.
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SECONDARY CELLS AND BATTERIES CONTAINING ALKALINE
OR OTHER NON-ACID ELECTROLYTES -

SAFETY REQUIREMENTS FOR PORTABLE SEALED

SECONDARY CELLS, AND FOR BATTERIES MADE FROM THEM,
FOR USE IN PORTABLE APPLICATIONS

1 General

1.1 Scope

This International Standard specifies requirements and tests for the gafe opetation ofportable

n-acid

1.2 Normative references

For dated references, only the edition cited applies.
of the referenced document (including any amengm

their accessories

IEC 60285, Alkaline
rechargeable single ¢

IEC 61440, élls and batteries containing alkaline or other non-acid electrolytes —
Sealed nickel-cadmium small prismatic rechargeable single cells

IEC 61951-1, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Portable sealed rechargeable single cells — Part 1: Nickel-cadmium

IEC 61951-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Portable sealed rechargeable single cells — Part 2: Nickel-metal hydride

IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Secondary lithium cells and batteries for portable applications 1

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards

1 To be published.
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1.3 Definitions

For the purpose of this international standard, the definitions contained in IEC 60050-486 and
ISO/IEC Guide 51 as well as the following definitions apply.

1.3.1
safety
freedom from unacceptable risk

1.3.2
risk
a combination of the probability of occurrence of harm and the severity of

1.3.3
harm
physical injury or damage to the health of people or damage to e onment

1.3.4
hazard
potential source of harm

1.3.5

intended use
use of a product, process or servite i
information provided by the supplier

ecifications, instructions and

1.3.6
reasonably foreseeable n
use of a product, process
may result from readily

1.3.7 Q
secondary cell

basic manufactured

its voltage, sizexterminal arrangement, capacity and rate capability
1.3.9

leakage

visible escape of liquid electrolyte

1.3.10

venting

release of excessive internal pressure from a cell/battery in a manner intended by design to
preclude rupture or explosion

1.3.11

rupture

mechanical failure of a cell container or battery case induced by an internal or external cause,
resulting in exposure or spillage but not ejection of materials
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1.3.12

explosion

failure that occurs when a cell container or battery case opens violently and major
components are forcibly expelled

1.3.13
fire
the emission of flames from a cell or battery

1.3.14
portable battery
a battery for use in a device or appliance which is conveniently hand carrig

1.3.15
portable cell
a cell intended for assembly in a portable battery

1.3.16
rated capacity

quantity of electricity C5 Ah (ampere-hours) declared/by the er which a single cell

1 % for voltage;

)

) +1 % for curre
c) +2°C for@ ;
d) 0,1 % forYtim

) 3

+1 % ford

f) +1 %
These tp 3 i e combined accuracy of the measuring instruments, the
measureent\s i ed, and all other sources of error in the test procedure.

IEC 60485 for digitatinstruments. The details of the instrumentation used shall be provided in
any report of results.

2 General safety considerations

The safety of secondary cells and batteries requires the consideration of two sets of applied
conditions:

a) intended use;

b) reasonably foreseeable misuse.

Cells and batteries shall be so designed and constructed that they are safe under conditions
of both intended use and reasonably foreseeable misuse. It is expected that cells or batteries
subjected to misuse may fail to function following such experience. They shall not however
present significant hazards. It may also be expected that cells and batteries subjected to
intended use shall not only be safe but shall continue to be functional in all respects.
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Potential hazards which are the subject of this standard are:

fire,

T Q

burst/explosion,

o O

)
)
) leakage of cell electrolyte,
) venting,

)

D

burns from excessively high external temperatures,

—h

) rupture of battery case with exposure of internal components.

Conformity with 2.1 to 2.6 is checked by inspection, by the tests of clause 4, and in
accordance with the appropriate standard (see 1.2).

21 Insulation and wiring

mechanical integrity of internal connections sha
reasonably foreseeable misuse.

2.2 Venting

the battery to overhea

2.3 Tempera@ b

and shape of the terminal contacts shall ensure that they can carry the maximum anticipated
current. External terminal contact surfaces shall be formed from conductive materials with
good mechanical strength and corrosion resistance. Terminal contacts shall be arranged so
as to minimize the risk of short circuits.

2.5 Assembly of cells into batteries

Cells used in the assembly of batteries shall have closely matched capacities, be of the same
design, be of the same chemistry and be from the same manufacturer. Batteries that are
designed for the selective discharge of a portion of their series connected cells shall
incorporate separate circuitry to prevent the cell reversal caused by uneven discharges.
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2.6 Quality plan

The manufacturer shall prepare a quality plan that defines procedures for the inspection of
materials, components, cells and batteries and which covers the whole process of producing
each type of cell or battery.

3 Type test conditions

Tests are made with the number of cells or batteries specified in Table 1, using cells or
batteries that are not more than three months old. Unless otherwise specified, tests are
carried out in an ambient temperature of 20 °C + 5 °C.

Test Cell
421 5
422 5 / ~

/\ 3
c (M s
4.3.1 Beetsof A\ N[/ -
4.3.2 @ets/Té@&qtué\ 5 sets/Temperature
NENSN 3
Vi

5

4[:\"‘\5 Ml 5/ -

4 Specific uirements and tests

41 Charging procedure for test purposes

Unless otherwise stated in this standard, the charging procedure for test purposes is carried
out in an ambient temperature of 20°C +£5°C, using the method declared by the
manufacturer.

Prior to charging, the battery shall have been discharged at 20 °C + 5 °C at a constant current
of 0,2 I, A down to a specified final voltage.

Warning: THESE TESTS USE PROCEDURES WHICH MAY RESULT IN HARM IF ADEQUATE PRECAUTIONS
ARE NOT TAKEN. TESTS SHOULD ONLY BE PERFORMED BY QUALIFIED AND EXPERIENCED
TECHNICIANS USING ADEQUATE PROTECTION.
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