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1)

6)

Interpational Standard IEC“\62133, which supersedes IEC 61809, has been prepare
subcpmmittee 21A: Secondary cells and batteries containing alkaline or other non
electfolytes, of IEC teehnical committee 21: Secondary cells and batteries.

The fext of this standard is based on the following documents:

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

Thie IEC (International Electrotechnical Commission) is a worldwide organization for standardization com

rising

alll national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical aridyelectronic fielgs. To

this end and in addition to other activities, the IEC publishes International Standards’ Their prepara
entrusted to technical committees; any IEC National Committee interested in #he)subject dealt wit
participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. The IEC collaborates( closely with the Intern

ion is

may
aising
tional

Organization for Standardization (ISO) in accordance with conditions determined by agreement betwegn the

twp organizations.

T formal decisions or agreements of the IEC on technical mattérs/express, as nearly as possib
international consensus of opinion on the relevant subjects since each technical committee has represef
frgm all interested National Committees.

e, an
tation

Thie documents produced have the form of recommendations for\international use and are published in thg form
of | standards, technical specifications, technical reports or/gtides and they are accepted by the National

Cdmmittees in that sense.

In|order to promote international unification, IEC Natiomal Committees undertake to apply IEC Intern

Standards transparently to the maximum extent possible in their national and regional standardyg.

dijergence between the IEC Standard and the ‘corresponding national or regional standard shall be
indicated in the latter.

tional
Any
learly

Thie IEC provides no marking procedure to.indicate its approval and cannot be rendered responsible fpr any

equipment declared to be in conformity withione of its standards.

Atfention is drawn to the possibility that.some of the elements of this International Standard may be the §
of patent rights. The IEC shall not betheld responsible for identifying any or all such patent rights.

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

ubject

d by
-acid

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 [nternational Standard specifies requirements and tests for the safe operation:of poftable

sealgd secondary cells and batteries (other than button) containing alkaline or.other non
electfolyte, under intended use and reasonably foreseeable misuse.

1.2 Normative references

-acid

The following referenced documents are indispensable for the_application of this documment.

For dated references, only the edition cited applies. For undated.references, the latest e
of the referenced document (including any amendments) apphes.

IEC 60050-486, International Electrotechnical Vocabulary — Chapter 486: Secondary cell
batteries

IEC 60051 (all parts), Direct acting indicating analogue electrical measuring instruments
theirlaccessories

IEC |60285, Alkaline secondary cells and batteries — Sealed nickel-cadmium cylin
rechargeable single cells

IEC 60485, Digital electronic d.c. veltmeters and d.c. electronic analogue-to-digital conve

IEC 61436, Secondary cells-and batteries containing alkaline or other non-acid electroly
Sealed nickel-metal hydride rechargeable single cells

IEC p1438, Possible(safety and health hazards in the use of alkaline secondary cells
batteyries — Guide to equipment manufacturers and users

IEC 61440, Secondary cells and batteries containing alkaline or other non-acid electroly
Seal¢d nickel-cadmium small prismatic rechargeable single cells

IEC 6195141, Secondary cells and batteries containing alkaline or other non-acid electroly
Portgble’sealed rechargeable single cells — Part 1: Nickel-cadmium

Hition

b and

and

Hrical

fters

ftes —

and

fes —

tes —

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 electroly
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.

tes —
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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 cormbination of the probability of occurrence of harm and the severity of that harm

1.3.3
harm
phys|cal injury or damage to the health of people or damage to property or to'the environmnent

1.3.
hazard
potential source of harm

1.3.5
interjded use
use pf a product, process or service in accordance{with specifications, instructions| and
information provided by the supplier

1.3.6
reaspnably foreseeable misuse
use ¢f a product, process or service in a way. which is not intended by the supplier, but which
may fesult from readily predictable human:-behaviour

1.3.7
secondary cell
basiq manufactured unit providing a source of electrical energy by direct conversign of
chemnical energy, that consists*of electrodes, separators, electrolyte, container and term|nals,
and that is designed to bg ctharged electrically

1.3.8
secondary battery,
assemnbly of secondary cell(s) ready for use as a source of electrical energy characteriz¢d by
its vqltage, size; terminal 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 baftery for use in a device or appliance which is conveniently hand carried

1.3.1
portable cell
a cel| intended for assembly in a portable battery

1.3.1/6
rated capacity
quantity of electricity C5 Ah (ampere-hours) declared by the manufacturer which a singl¢ cell
can feliver when discharged at the reference test current ©0f-0,2 I} A to a specified|final
voltape, after charging, storing and discharging under specified’conditions

1.4 Parameter measurement tolerances

The pverall accuracy of controlled or measured:values, relative to the specified or dctual
parafeters, shall be within these tolerances.

[V)

1 % for voltage;

O

+1 % for current;

Q O

+0,1 % for time;

+1 % for dimension;

D

)
)
) 12 °C for temperature;
)
)

—h

) +1 % for capacityh

Thesge tolerances comiprise the combined accuracy of the measuring instruments| the
meagurement techniques used, and all other sources of error in the test procedure.

For assistance in selecting instrumentation see IEC 60051 for analogue instrumentg and
IEC 0485 for digital instruments. 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.

Confprmity with- Z.T 10 Z.6 Is checked by Inspection, by ihe tests ol clause 4, amd in
accofdance with the appropriate standard (see 1.2).

21 Insulation and wiring

The insulation resistance between the positive terminal and externally exposed metal surfaces
of the battery excluding electrical contact surfaces shall be not less than.5'MQ at 500 V d|.c.

Interpal wiring and its insulation shall be sufficient to withstand(the maximum anticipated
currgnt, voltage and temperature requirements. The orientation 6P wiring shall be such that
adequate clearances and creepage distances are maintained between connectors.| The
mechanical integrity of internal connections shall be sufficientto accommodate conditions of
reas¢nably foreseeable misuse.

2.2 | Venting

Battgry cases and cells shall incorporate ac¢pressure relief mechanism or shall be so
consfructed that they will relieve excessive internal pressure at a value and rate that will
preclude rupture, explosion and self-ignition.)If encapsulation is used to support cells within
an olyiter case, the type of encapsulant and the method of encapsulation shall neither qause
the bfattery to overheat during normal opération nor inhibit pressure relief.

2.3 | Temperature/current management

The |design of batteries shall be such that abnormal temperature-rise conditiong are
prevénted.

NOTE| Where necessary,(means can be provided to limit current to safe levels during charge and discharge.

2.4 Terminal.contacts

Ternlinals shall have clear polarity marking on the external surface of the battery. Thel size
and s$hapg jof the terminal contacts shall ensure that they can carry the maximum anticipated
currgnti/External terminal contact surfaces shall be formed from conductive materials| with
good S 3 i i i
as to minimize the risk of short circuits.

FRe-GHatHea eHgtn Ra—Go+0 San e cHHGe- eHHHHar—GoRtat R 5-e—d -‘:‘ SO

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
carri¢d out in an ambient temperature of 20 °C + 5 °C.

NOTE| Test conditions are for type tests only and do not imply that intended use includes operation\under|these
conditjons. Similarly, the limit of three months is introduced for consistency and does not imply that battery |safety
is redficed after three months.
Table 1 — Sample size for type tests

Test Cell Battery

4.21 5 -

4.2.2 5 5

4.2.3 - 3

424 5 5

4.3.1 5 sets of 4 -

4.3.2 5 sets/Temperature 5 sets/Temperature

4.3.3 3 3

4.3.4 5 5

4.3.5 5 -

4.3.6 5 -

4.3.7 3 -

4.3.8 5 5

4.3.9 5 -

4.3.10 5 -

4.3.11 5 -
4 $pecificrequirements and tests
4.1 | 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.



https://iecnorm.com/api/?name=4983b47808024c8c454ed4de70680e49

62133 © IEC:2002 -17 -

4.2 Intended use

4.21 Continuous low-rate charging

a) Requirement
A continuous low-rate charge shall not cause fire or explosion.

b) Test

Fully charged cells are subjected for 28 days to a charge as specified by the manufacturer.

c) Acceptance criteria

¢ Nickel systems: no fire, no explosion.
¢ Lithium systems: no fire, no explosion, no leakage.
4.2.2 Vibration

a) Requirements
Vlbration encountered during transportation shall not cause leakage)fire or explosion

b) Test

F

the sequence in Table 2. A simple harmonic motion is applied to the cells or batterieg
ah amplitude of 0,76 mm, and a total maximum excutrsion of 1,52 mm. The frequen
v

frequencies (10 Hz to 55 Hz) and return (55 Hz 16 10 Hz), is traversed in 90 min % §

mutually perpendicular directions, in the sequence specified below.

Steps 2-4: Apply the vibration as specified in Table 2.

Step 5: Rest cell for 1 h, then make a visual inspection.
c) Acceptance criteria

No fire, no explosion, no leakage.

Table 2 — Conditions for vibration test

ully charged cells or batteries are vibration-tested under the following test conditions and

with
cy is

pried at the rate of 1 Hz/min between the limits of10 Hz and 55 Hz. The entire range of

min

fgr each mounting position (direction of vibration), The vibration is applied in each of three

Step 1: Verify that the measured voltage;is typical of the charged product being tegted.

Step Storag:\e time Vibra:::i): time Visual examination
1 _ - Pre-test
2 - 905 -
3 - 90 + 5 —
%+ = 90=+5 =
5 1 - Post-test
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4.2

a)

b)

3 Moulded case stress at high ambient temperature

Requirement
Internal components of batteries shall not be exposed during use at high temperature.
Test

Fully charged batteries are exposed to a moderately high temperature to evaluate case
integrity. The battery is placed in an air circulating oven at a temperature of 70 °C + 2 °C.
The batteries remain in the oven for 7 h, after which they are removed and allowed to
return to room temperature.

& ik H
LopLualivc Lrictia

o physical distortion of the battery case resulting in exposure of internal componéents.

Temperature cycling
equirements
epeated exposure to high and low temperatures shall not cause firexor-explosion.

Fully charged cells or batteries are subjected to temperatureCcycling (-20 °C, +7§ °C),
inl forced draught chambers, according to the following progcedure.

Step 1: Place the cells or batteries in an ambient temperature of 75 °C £ 2 °C for 4 T
ntain

Step 2: Change the ambient temperature to 20 °C 5 °C within 30 min and ma
at this temperature for a minimum of 2 h¢

Step 3: Change the ambient temperature to =20 °C + 2 °C within 30 min and maintain at
this temperature for 4 h.

ep 4: Change the ambient temperature’to 20 °C £+ 5 °C within 30 min and maintain
at this temperature for a minimum of 2 h.

Step 5: Repeat steps 1 to 4 for a-favther four cycles.

Step 6: After the fifth cycle,~store the cells or batteries for seven days pripr to
examination.

NPTE This test can be performed in a single chamber whose temperature is changed or in three separate
chhambers at three different test temperatures.

ceptance criteria
o fire, no explagsion, no leakage.
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4.3
4.3

a)

c)

4.3

a)

b)

A Incorrect installation of a cell (nickel systems only)

2 External short'circuit

80
60 T

40 T
20 T

°C

20+

Temperature

=60 : : : : : : : : : : : : :

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

IEC 2378/02

Figure 1 — Temperature profile for 4.2.4 -
Temperature cycling test (one cycle)

Reasonably foreseeable misuse

Requirements

The incorrect installation of a single cell battery in a multi-cell application shall not g
fife or explosion.

Test

Fully charged cells are evaluated under conditions in which one of the cells is incor
rnistalled. Four fully charged single cells?of the same brand, type, size and agq
cpnnected in series with one of the*four cells reversed. The resultant assemk
bnnected across a resistor of 1 Q _dntil the vent opens or until the temperature g
versed cell returns to ambient teniperature. Alternatively, a stabilized d.c. power s
can be used to simulate the conditions imposed on the reversed cell.

= 0

ceptance criteria
o fire, no explosion.

equirements

Short-circuiting of the positive and negative terminals shall not cause fire or explosion.

Test

ause

ectly

are
ly is
f the
Lipply

Two',sets of fully charged cells or batteries are stored in an ambient temperatu

re of

2D°C + 5 °C and 55 °C + 5 °C respectively. Each cell or battery is then short-circuit¢d by

connecting the positive and negative terminals with a total external resistance of less
100 mQ. The cells or batteries remain on test for 24 h or until the case temper
declines by 20 % of the maximum temperature rise, whichever is the sooner.

Acceptance criteria
No fire, no explosion.

than
ature
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4.3.3

a) R

Free fall

equirements

Dropping a cell or battery (for example, from a bench top) shall not cause fire or
explosion.

b) Test

Each fully charged cell or battery is dropped three times from a height of 1,0 m onto a
concrete floor. The cells or batteries are dropped so as to obtain impacts in random
orientations.

c)

4.3.4

o

NTWT 2=tn 3 o o

A1)
zZ >

ceptance criteria

o fire, no explosion.

Mechanical shock (crash hazard)

equirements

hocks encountered during handling or transportation shall not"cause fire, explosi
akage.

st
he fully charged cell or battery is secured to the testing machine by means of a
Ibjected to a total of three shocks of equal magnitude. The shocks are applied in ed

ree mutually perpendicular directions. At leastione of them shall be perpendicularn
bt face.

pr each shock the cell or battery is acceglerated in such a manner that during the
milliseconds the minimum average acceleration is 75 g,,. The peak acceleration sh
ptween 125 g, and 175 g,,. Cells ortbatteries are tested in an ambient temperat
D °C £ 5 °C.

cceptance criteria

o fire, no explosion, no leakage.

Thermal abuse

E
a

equirements
n extremely hiigh temperature shall not cause fire or explosion.

ch fully charged cell, stabilized at room temperature, is placed in a gravity or circu

bn or

rigid

ount which will support all mounting surfaces of the cell or battery. The cell or battgry is

ch of
to a

nitial

Il be
re of

ating

- +

to a

temperature of 130 °C = 2 °C. The cell remains at this temperature for 10 min before the
test is discontinued.

c) A
N

4.3.6

a) R

cceptance criteria
o fire, no explosion.

Crushing of cells

equirements

Severe crushing of a cell (for example, during disposal in a waste compactor) shall not
cause fire or explosion.
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b)

c)

4.3.7 Low pressure

4.3.8 Overcharge for nickel systems

4.3.9

a)

c)

Test

Each fully charged cell is crushed between two flat surfaces. The force for the crushing is
applied by a hydraulic ram exerting a force of 13 kN £ 1 kN. The crushing is performed in
a manner that will cause the most adverse result. Once the maximum force has been
applied, or an abrupt voltage drop of one-third of the original voltage has been obtained,
the force is released.

A cylindrical or prismatic cell is crushed with its longitudinal axis parallel to the flat
surfaces of the crushing apparatus. To test both wide and narrow sides of prismatic cells,
a second set of cells is tested, rotated 90° around their longitudinal axes compared to the
first set.

ceptance criteria
o fire, no explosion.

equirements

Lpbw pressure (for example, during transportation in an aircraft cargo hold) shall not dause
fife or explosion.

pst

20 °C + 5 °C. Once the chamber has been sealed,”its internal pressure is gradqually
duced to a pressure equal to or less than 11,6 kPa (this simulates an altitude of
240 m) held at that value for 6 h.

ceptance criteria

T
Elach fully charged cell is placed in a vacuum chamber, in an ambient temperpture
o}
r
1

o fire, no explosion, no leakage.

equirements
harging for longer periods(and at a higher rate than specified by the manufacturer|shall

discharged cell )or battery is subjected to a high-rate charge of 2,5 timeq the
recommended_charging current for a time that produces a 250 % charge input (250(% of

ceptance criteria

o fire, \no explosion.

Requirements

Charging for longer periods than specified by the manufacturer shall not cause fire or
explosion.

Test

The cell is discharged as described in IEC 61960, then charged from a power supply

of 210 V, at the charging current | recommended by the manufacturer, for 2,5 Cg/I

rec’ rec h.

Acceptance criteria

No fire, no explosion.
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4.3.10 Forced discharge

a) Requirements
A cell in a multicell application shall withstand polarity reversal without causing fire or
explosion.

b) Test
A discharged cell is subjected to a reverse charge at 1 |; A for 90 min.

c) A
N

cceptance criteria

o fire, no explosion.

431

1 Cell protection against a high charging rate (lithium systems only)

a) Requirements
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cell shall not cause fire or explosion if a charger malfunctions or if exeess current
a parallel battery pack.

st

he cell is discharged as described in IEC 61960, then charged at three time

harging current recommended by the manufacturer, until the cell is fully charged
ternal safety device cuts off the charge current before thé-cell is fully charged.

cceptance criteria
o fire, no explosion.

nformation for safety

ise, and particularly abuse, of portable-sealed secondary cells and batteries contg
ne or other non-acid electrolyte may result in the creation of hazards and may d

Manufacturers of secondary\‘cells and batteries shall ensure that equip
facturers and, in the case ofcdirect sales, end-users are provided with informati

inform end-users of the potential hazards arising from the use of equipment contg

seco

Guid
advid

Conf

hdary cells and batteries.

ance on the possible hazards is provided in IEC 61438, and non-exhaustive lists of
e are provided(fariinformation in Annexes A and B.

brmity is_checked by examination of manufacturer's documentation.

flows
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nize and mitigate these hagzards. It is the equipment manufacturer’s responsibility to

ining

good

6 IT’Iarking

6.1

Cell marking

Cells shall be marked as specified in the following applicable cell standards: IEC 60285,
IEC 61436, IEC 61440, IEC 61951-1, IEC 61951-2 or IEC 61960.

NOTE By agreement between the manufacturer and user, cells used in the manufacture of a battery need not be

marke

d.

Conformity is checked by inspection.
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6.2

Battery marking

Batteries shall be marked as for the cells from which they are assembled, as specified in 6.1.

They

shall bear in addition an appropriate caution statement.

Conformity is checked by inspection.

6.3

Other information

The following information shall be marked on or supplied with the battery:

e d

e rgcommended charging instructions.

Conf

7 R

The
stack
unint

sposal instructions;

brmity is checked by examination of markings and manufacturer's documentation.

Packaging

backaging shall be adequate to avoid mechanical damage during transport, handling
ing. The materials and pack design shall be chosen so as/to prevent the developmsg
entional electrical conduction, corrosion of the terminals @and’ingress of moisture.

and
nt of
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