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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Safety requirements for portable sealed secondary lithium
cells, and for batteries made from them, for use in portable applications -
Part 2: Lithium systems

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for
standardization comprising all national electrotechnical committees (IEC National Committees).
The object of IEC is to promote international co-operation on all questions concerning
standardization in the electrical and electronic fields. To this end and in addition to other
activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National
Committee interested in the subject dealt with may participate in this preparatory work.
International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as
possible, an international consensus of opinion on the relevant subjects since each technical
committee has representation from all interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted
by IEC National Committees in that sense. While all reasonable efforts are made to ensure that
the technical content of IEC Publications is accurate, IEC cannot be held responsible for the
way in which they are used or for any misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC
Publications transparently to the maximum extent possible in their national and regional
publications. Any divergence between any |IEC Publication and the corresponding national or
regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies
provide conformity assessment services and, in some areas, access to IEC marks of conformity.
IEC is not responsible for any services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including
individual experts and members of its technical committees and IEC National Committees for
any personal injury, property damage or other damage of any nature whatsoever, whether direct
or indirect, or for costs (including legal fees) and expenses arising out of the publication, use
of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced
publications is indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve
the use of (a) patent(s). IEC takes no position concerning the evidence, validity or applicability
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of any claimed patent rights in respect thereof. As of the date of publication of this document,
IEC [had/had not] received notice of (a) patent(s), which may be required to implement this
document. However, implementers are cautioned that this may not represent the latest
information, which may be obtained from the patent database available at https://patents.iec.ch.
IEC shall not be held responsible for identifying any or all such patent rights.

IEC 62133-2 has been prepared by subcommittee 21A: Secondary cells and batteries
containing alkaline or other non-acid electrolytes, of IEC technical committee 21: Secondary
cells and batteries. It is an International Standard.

This second edition cancels and replaces the first edition of IEC 62133-2 published in 2017.
This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to IEC 62133 -2:

a)

Clause 1: The scope was revised to indicate that the standard addresses batteries built into
equipment unless otherwise noted that the batteries are user-replaceable. The scope also
indicates that electric shock hazards are not addressed in the standard.

Clause 2: The referenced documents were updated to represent current referenced
standards.

Clause 3: A number of new terms that are in the standard have been added to this clause.

Clause 5: The contents of Clause 5 contain only those statements that are mandatory. All
non-mandatory language previously located in Clause 5 was moved to Annex C
(Informative) Recommendations to equipment manufacturers and battery assemblers.
Clause 5 was also organized into General, Cell and Battery subclauses. Removal of
insulation resistance criteria, which did not seem relevant to portable lithium-ion batteries.
As part of these changes a new normative Annex H has been included for cell construction
criteria.

Clause 6: Added cells with a rated capacity less than 300 mAh and resistances greater than
3 Q as option for no further testing. Also added process for evaluating families of cells and
batteries similar to what is in the UN lithium battery transport criteria of 38.3.

7.1: Table 3 was updated to reflect changes to tests, etc. The second charging procedure
was updated to better reflect how charging using the operating region specifications should
be handled. Also, clarification that the temperatures of the operating region is a surface
temperature.

7.4 (foreseeable use tests): The following tests were added to the foreseeable use tests:
7.4.3 Electrostatic discharge (ESD) immunity (battery); 7.4.4 Risk evaluation after cycling
at temperature extremes (cell). 7.4.3 Electrostatic discharge (ESD) immunity (battery) test
was taken from IEC 61960-3:2017. 7.4.4 Risk evaluation after cycling at temperature
extremes (cell) test was added to determine that cells subjected to operating region extreme
temperature conditions remain safe. Also, since Vibration and Mechanical shock tests
represent normal use conditions, these tests were moved to 7.4.

7.5 (foreseeable misuse tests): There were a number of changes made to the tests that are
under the foreseeable misuse test subclause as follows:

1) External Short-circuit (cell) - Revised external short-circuit parameters to 30 mQ £+ 10
mQ for high current discharge cells. Also conditioning temperature was changed to 57
°C £ 4 °C to match IEC 62281:2019/AMD2:2023 criteria.

2) External Short-circuit (battery) - Revised external short-circuit parameters to 30 mQ +
10 mQ for high current discharge batteries. Also, the single fault condition is limited to
user-replaceable batteries.

3) Abnormal Charging - Divided into overcharge and high rate abnormal charge test.

i) Overvoltage charging test - Expanded to include cells and with test parameters
modified based upon what is being tested (i.e. cell, battery with overcharge
protection and battery without protection).
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ii) High rate charging test - Added to evaluate cells and batteries ability to handle some
level of overcurrent charging. This test also varies depending upon what is being
tested (cell, battery and battery with parallel string).

4) Overdischarge (battery) - Added to evaluate the effectiveness of a batteries
overdischarge protection.

5) Internal Short-circuit 7.5.9: Completely re-written to offer choices to the forced internal
short-circuit test. It now contains the forced internal short-circuit test, which has been
re-organized for clarity; An alternative internal short-circuit test was added. This option
has criteria taken from a similar option in IEC 62660-3:2022. The details that the test
would need to meet are included in normative Annex J. There is also an option to testing,
which consists of construction criteria (puncture strength or separator melt temperature
criteria) and additional production verification. These other options are proposed so that
the country deviations that had been in the standard when only the forced internal short-
circuit test was included were removed.

Clause 8: Revised and re-organized. Included was specifics on safe charging including the
use of designated chargers that should be included in the information for safety and the
manufacturer providing the necessary specifications.

Clause 9: Updated to help simplify this clause including reference to IEC 61960-3:2017 and
IEC 61960-4:2024 marking criteria and updates to the small battery marking. For small
batteries that can be a potential ingestion hazard, IEC 60086-4:2025.

Annex A: Annex A was made informative. The forced internal short-circuit sample
preparation was moved out of Annex A and into Annex B. The whole clause was revised
and reorganized to improve clarity and to make clear that the cell manufacturer is the one
that has to specific the operating region.

Annex B: This annex is normative and contains the forced internal short-circuit sample
preparation clause. It is normative.

Annex C: This informative annex was renamed and the non-enforceable guidance language
that was in Clause 5 was moved here. Also there have been modification so Clause C.6 to
better represent lithium-ion technology concerns.

Annex D: This informative annex was revised to better reflect lithium-ion technology
concerns.

Annex E: This is now the normative criteria for resistance testing of coin cells and now other
small cells, which may not have to be tested.

Annex G: Revised to clarify standards of safety components to include not only IEC but
regional component standards.

Annex H: This is a new normative annex for minimum cell safety criteria related to production
that can impact safety. This annex applies to all cells.

Annex |: This is a new informative annex about cell and battery specifications. This is
information that cell and battery manufacturers should be providing for the safe use of their
devices.

Annex J: This is a new normative annex for criteria for an alternative internal short-circuit
as an option to doing the forced internal short-circuit test or utilizing the construction criteria
option. This criteria is very similar to that provided in IEC 62660-3:2022 as criteria to be
applied if an alternative test is to be conducted.

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

Draft Report on voting

21A/XXXIXX 21A/XXXIXX

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of the IEC 62133 series, published under the general title 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, can
be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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1 Scope

This part of IEC 62133 specifies requirements and tests for the safe operation of portable sealed
secondary lithium cells and batteries containing non-acid electrolyte, under intended use and
reasonably foreseeable misuse.

This standard establishes minimum requirements for susceptibility of cells, and batteries to the
abuse and environmental effects that these cells and batteries may encounter in handling,
transport and storage, but does not presume to account for these effects in specific applications,
which are left to the requirements of the combination of the battery and end-use equipment in
the end-use equipment standards.

Coin cells with an internal resistance greater than 3 Q measured in accordance with IEC 61960 -
4:2024, 6.6, and batteries made from them are out of the scope of this document. The
instructions for preventing accidental ingestion of those coin cells and batteries are specified in
IEC 60086-4:2025, 7.2.

This standard does not address functional safety of the electronic and programmable electronic
battery controls.

This standard addresses first life cells and batteries. In the case of reused, repurposed or
second life secondary lithium cells and batteries, additional requirements and tests should be
considered.

In addition to the requirements explicitly outlined in this standard including markings and
instructions, it is essential to consider other potential safety risks that cannot be fully addressed.
These include, but are not limited to, hazardous voltage exposure, flammability risks for non-
metallic materials, and other application-specific safety concerns.

Compliance to this standard alone cannot be sufficient for safe integration of a cell or battery
in the end-use equipment if only the cells or batteries comply with this standard with no
additional evaluation.

NOTE 1 Annex C of this standard provides guidance for further considerations when battery specific criteria are not
covered in the end-use equipment standard.

Portable applications comprise hand-held equipment, transportable equipment and movable
equipment.

Examples of the main uses are shown below:

a) hand-held equipment: smartphone, tablet PCs, audio/video players, and similar equipment;
b) transportable equipment: notebook computers, CD players, and similar equipment;
c) movable equipment

1) 18 kg or less in mass and not fixed in place, or

2) provided with wheels, castors, or other means to facilitate movement by an ordinary
person as required to perform its intended use,

3) power tools, power assisted cycles, business-use video cameras, and similar equipment.

NOTE 2 EESS (Electrical Energy Storage Systems) and UPS, which use batteries over 500 Wh of electric energy
are excluded.

NOTE 3 Self-propelled vehicles are excluded
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050-482:2004, International Electrotechnical Vocabulary - Part 482: Primary and
secondary cells and batteries (available at http://www.electropedia.org)

IEC 60086-4:2025, Primary batteries - Part 4: Safety of lithium batteries

IEC 60269-7:2021, Low-voltage fuses - Part 7: Supplementary requirements for fuse-links for
the protection of batteries and battery systems

IEC 60691:2023, Thermal-links - Requirements and application guide
IEC 60730-1:2022, Automatic electrical controls - Part 1: General requirements

IEC 60738-1:2022, Thermistors - Directly heated positive temperature coefficient - Part 1:
Generic specification

IEC 61000-4-2:2025, Electromagnetic Compatibility (EMC) - Part 4-2: Testing and
measurement techniques - Electrostatic discharge immunity test

IEC 61434:1996, Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Guide to designation of current in alkaline secondary cell and battery standards

IEC 61960-3:2017, Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Secondary lithium cells and batteries for portable applications - Part 3: Prismatic
and cylindrical lithium secondary cells and batteries made from them

IEC 61960-4:2024, Secondary cells and batteries containing alkaline or other non-acid
electrolytes - secondary lithium cells and batteries for portable applications - Part 4: Coin
secondary lithium cells, and batteries made from them

IEC 62133-2, 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 - Part 2: Lithium systems

IEC 62281:2019/AMD2:2023, Safety of primary and secondary lithium cells and batteries during
transport

IEC 62619:2022, Secondary cells and batteries containing alkaline or other non-acid
electrolytes - Safety requirements for secondary lithium cells and batteries, for use in industrial
applications

IEC 62660-3:2022, Secondary lithium-ion cells for the propulsion of electric road vehicles - Part
3: Safety requirements

ISO/IEC Guide 51, Safety aspects - Guidelines for their inclusion in standards
ISO 6208:1992, Nickel and nickel alloy plate, sheet and strip

ISO 8124-1:2022, Safety of toys — Part 1: Safety aspects related to mechanical and physical
properties
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-482:2004,
ISO/IEC Guide 51 and the following apply.

3.1
safety
freedom from unacceptable risk

3.2
risk
combination of the probability of occurrence of harm and the severity of that harm

3.3
harm
physical injury or damage to the health of people or damage to property or to the environment

3.4
hazard
potential source of harm

3.5

intended use

use of a product, process or service in accordance with specifications, instructions and
information provided by the supplier

3.6

reasonably foreseeable misuse

use of a product, process or service in a way which is not intended by the supplier, but which
may result from readily predictable human behaviour

3.7

secondary lithium cell

cell

secondary cell where electrical energy is derived from the insertion/extraction reactions of
lithium ions or oxidation/reduction reaction of lithium between the negative electrode and the
positive electrode

Note 1 to entry: The cell typically has an electrolyte that consists of a lithium salt and organic solvent compound in
liquid, gel or solid form and has a metal or a laminate film casing. It is not ready for use in an application because it
is not yet fitted with its final housing, terminal arrangement and electronic control device

3.8

secondary lithium battery

battery

unit which incorporates one or more secondary lithium cells and which is ready for use

Note 1 to entry: This unit incorporates adequate housing and a terminal arrangement and may have electronic
control devices

3.9
leakage
unplanned, visible escape of liquid electrolyte from a cell or battery

[SOURCE: IEC 60050-482:2004, 482-02-32 — with deletion of "gas or other material"]
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