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Summary of Topics

The second edition of UL 62133 reflects the approval date as an American National Standard and
is harmonized with the Second Edition and Corrigendum 1 of the Standard for 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, IEC 62133. Please note that the National Difference document incorporates all of
the U.S. national differences for UL 62133.

The new requirements are substantially in accordance with Proposal(s) on this subject dated October 7,
2016 and February 3, 2017.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard “as is” without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser's computer system.
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Commitment for Amendments

This standard is issued jointly by the Canadian Standards Association (operating as “CSA Group”) and
Underwriters Laboratories Inc. (UL). Comments or proposals for revisions on any part of the standard
may be submitted to CSA Group or UL at anytime. Revisions to this standard will be made only after
processing according to the standards development procedures of CSA Group and UL. CSA Group and
UL will issue revisions to this standard by means of a new edition or revised or additional pages bearing
their date of issue.

ISBN 978-1-4883-0747-8 © 2017 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever without the
prior permission of the publisher.

- This Standard is subject to review within five years from the date of publication, and suggestions for its
- improvement will be referred to the appropriate committee. To submit a proposal for change, please
- send the following information to inquires@csagroup.org and include “Proposal for change” in the
- subject line: Standard designation (number); relevant clause, table, and/or figure number; wording of
- the proposed change; and rationale for the change.

" To purchase CSA Group Standards and related publications, visit CSA Group’s Online Store at
shop.csa.ca or call toll-free 1-800-463-6727 or 416-747-4044.

Copyright © 2017 Underwriters Laboratories Inc.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic copy of a Standard
should be altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding
those Standards shall remain the sole and exclusive property of UL.

This ANSI/UL Standard for Safety consists of the Second Edition. The most recent designation of
ANSI/UL 62133 as an American National Standard (ANSI) occurred on September 5, 2017. ANSI
approval for a standard does not include the Cover Page, Transmittal Pages, Title Page (front and
back), or the Preface. The National Difference Page and IEC Foreword are also excluded from the
ANSI approval of IEC-based standards.

Comments or proposals for revisions on any part of the Standard may be submitted to UL at any time.
Proposals should be submitted via a Proposal Request in UL’s On-Line Collaborative Standards
Development System (CSDS) at https://csds.ul.com.

To purchase UL Standards, visit UL’s Standards Sales Site at http://www.shopulstandards.com/
HowToOrder.aspx or call toll-free 1-888-853-3503.
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PREFACE

This is the harmonized CSA Group and UL standard for 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. It is the second edition of
CAN/CSA-C22.2 No. 62133, and the second edition of UL 62133. This edition of CAN/CSA-C22.2 No.
62133 supersedes the previous edition published November 2013 as CAN/CSA-E62133 (adopted IEC
62133:2012). This edition of UL 62133 supersedes the previous edition published on January 9, 2015.

This harmonized standard is based on IEC Publication 62133: second edition 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 issued 12-2012,
as revised by IEC Corrigendum 1 issued 06—2013. IEC publication 62133 is copyrighted by the IEC.

This harmonized standard was prepared by CSA Group and Underwriters Laboratories Inc. (UL). The
efforts and support of the International Harmonization Committee on 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 are gratefully acknowledged.

This standard is considered suitable for use for conformity assessment within the stated scope of the
standard.

This standard was reviewed by the CSA Subcommittee on Batteries and Battery Systems, under the
jurisdiction of the CSA Technical Committee on General Requirements, CE Code, Part Il and the CSA
Strategic Steering Committee on Requirements for Electrical Safety, and has been formally approved by
the CSA Technical Committee.

This standard has been approved as a National Standard of Canada by the Standards Council of Canada
(SCCQ).

This standard has been approved by the American National Standards Institute (ANSI) as an American
National Standard.

Application of Standard

Where reference is made to a specific number of samples to be tested, the specified number is to be
considered a minimum quantity.

Note: Although the intended primary application of this standard is stated in its scope, it is important to note that
it remains the responsibility of the users of the standard to judge its suitability for their particular purpose.

Level of Harmonization
This standard adopts the IEC text with national differences.
This standard is published as an identical standard for CSA Group and UL.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations and basic safety principles and
requirements. Presentation is word for word except for editorial changes.
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All national differences from the IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may
differ.

Reasons for Differences From IEC

National differences from the IEC are being added in order to address safety and regulatory situations
present in the US and Canada.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural
rules of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.

IEC Copyright

For CSA Group, the text, figures, and tables of International Electrotechnical Commission Publication
62133, 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, copyright 2012, are used in this standard with the consent of the International
Electrotechnical Commission. The IEC Foreword is not a part of the requirements of this standard but is
included for information purposes only.

For UL, the text, figures and tables of IEC publication 62133, 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, copyright 2012 are used in this standard
with the consent of the IEC and the American National Standards Institute (ANSI). The IEC copyrighted
material has been reproduced with permission from ANSI. ANSI should be contacted regarding the
reproduction of any portion of the IEC material. The IEC Foreword is not a part of the requirements of this
standard but is included for information purposes only. Copies of IEC Publication 62133 may be
purchased from ANSI, 25 West 43rd Street, 4th Floor, New York, New York, 10036, (212) 642-4900.
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NATIONAL DIFFERENCES

In the CSA Group and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 62133, 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, copyright 2012, are indicated by notations
(differences) and are presented in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line
of the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - These are National Differences which are based on basic safety principles and requirements,
elimination of which would compromise safety for consumers and users of products.

D2 - These are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation (for the IEC or national
requirement) is not available or the text has not been included in the IEC standard.

DC - These are National Differences based on the component standards and will not be deleted until
a particular component standard is harmonized with the IEC component standard.

DE - These are National Differences based on editorial comments or corrections.

Each national difference contains a description of what the national difference entails. Typically one of the
following words is used to explain how the text of the national difference is to be applied to the base IEC
text:

Addition / Add - An addition entails adding a complete new numbered clause, subclause,
table, figure, or annex. Addition is not meant to include adding select words to the base IEC
text.

Modification / Modify - A modification is an altering of the existing base IEC text such as the
addition, replacement or deletion of certain words or the replacement of an entire clause,
subclause, table, figure, or annex of the base IEC text.

Deletion / Delete - A deletion entails complete deletion of an entire numbered clause,
subclause, table, figure, or annex without any replacement text.
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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

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) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC
shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62133 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.
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This second edition cancels and replaces the first edition published in 2002. It constitutes a technical
revision.

This edition includes the following significant technical changes with respect to the previous edition:
— update of assembly of cells into batteries (5.5);
— addition of design recommendations for lithium system only (5.6.2);
— separation of nickel systems and lithium systems (Clause 6);
— addition of specific requirements and tests for lithium systems (Clause 8);
— addition of charging of secondary lithium-ion cells for safe use (Annex A).

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

FDIS Report on voting
21A/503/FDIS 21A/509/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 following difference exists in the countries indicated below:

Subclause 8.3.9: Design evaluation — Forced internal short circuit only applies to Korea, Japan,
Switzerland and France.

The committee has decided that the contents of this publication will remain unchanged until the stability
date indicated on the IEC web site under ”http://webstore.iec.ch” in the data related to the specific
publication. At this date, the publication will be

e reconfirmed

e withdrawn

e replaced by a revised edition, or

* amended.

The contents of the corrigendum of June 2013 have been included in this copy.

IMPORTANT - The ’colour inside’ logo on the cover page of this publication indicates that it contains colours which
are considered to be useful for the correct understanding of its contents. Users should therefore print this document
using a colour printer.

DV.1 DE Addition of the following:

— The numbering system in the standard uses a space instead of a comma to indicate
thousands and uses a comma instead of a period to indicate a decimal point. For example,
1 000 means 1,000 and 1,01 means 1.01.
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DV.2 DE Addition of the following:

— Words in smaLL capritaLs in the text are defined in Clause 3.
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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 Scope

This International Standard specifies requirements and tests for the safe operation of portable sealed
SECONDARY CELLS and batteries (other than button) containing alkaline or other non-acid electrolyte, under
INTENDED USE and REASONABLY FORESEEABLE MISUSE.

1DV.1 D1 Modification to add the following paragraph and note to Clause 1:

This standard is not, by itself, generally suitable for the evaluation of the safety of
end-products, as it lacks specific requirements regarding charging, the effect of normal
loads, abnormal conditions that should be considered and the physical and
electromagnetic stresses encountered in the anticipated environment of the end-product.

NOTE Battery packs with additional features or circuitry, including integral circuitry that facilitates charging, are
considered to be end-products.

1DV.2 DR Modification to add the following paragraph to Clause 1 (Canada only):

This standard deals with the covered components used in accordance with
CAN/CSA-C22.2 No. 0.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. 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,
International Electrotechnical Vocabulary — Part 482: Primary and secondary cells and batteries

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

ISO/IEC Guide 51,
Safety aspects — Guidelines for their inclusion in standards
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2DV.1 DR Modification to add the following to Clause 2 (Canada only):

CAN/CSA-C22.2 No. 0
General Requirements — Canadian Electrical Code, Part Il

2DV.2 D1 Modification to add the following to Clause 2:

CAN/CSA-C22.2 No. 0.17
Evaluation of Properties of Polymeric Materials

UL 94
Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

3 Terms and definitions

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

3.1 sarety: freedom from unacceptable risk

3.2 misk: a 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 HazarDp: potential source of HARM

3.5 INTENDED Usk: 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 seconpARY cELL: basic manufactured unit providing a source of electrical energy by direct conversion
of chemical energy, that consists of electrodes, separators, electrolyte, container and terminals, and that
is designed to be charged electrically

3.8 seconDARY BATTERY: assembly of seconpaAry ceLL(s) ready for use as a source of electrical energy
characterized by its voltage, size, terminal arrangement, capacity and rate capability

3.9 Leakage: visible escape of liquid electrolyte

3.10 ventinG: release of excessive internal pressure from a cell/battery in a manner intended by design to
preclude RUPTURE OF EXPLOSION

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

3.13 rire: the emission of flames from a cell or battery

3.14 PORTABLE BATTERY: a battery for use in a device or appliance which is conveniently hand carried

3.15 portaBLE ceLL: a cell intended for assembly in a PORTABLE BATTERY

3.16 poLyMmER cELL: cell using gel polymer electrolyte or solid polymer electrolyte, not liquid electrolyte
3.17 RraTED capaciTY: quantity of electricity C5 Ah (ampere-hours) declared by the manufacturer which a
single cell can deliver when discharged at the reference test current of 0,2 ; A to a specified final voltage,

after charging, storing and discharging under specified conditions

3.18 upPPER LIMIT CHARGING VOLTAGE: the highest charging voltage in the cell operating region specified by the
cell manufacturer

3.19 MAXIMUM CHARGING CURRENT: the maxiMum cHARGING CURRENT in the cell operating region which is specified
by the cell manufacturer

4 Parameter measurement tolerances

The overall accuracy of controlled or measured values, relative to the specified or actual parameters, shall
be within these tolerances.

a) £ 1 % for voltage;

b) + 1 % for current;

c) £ 2 °C for temperature;
d) + 0,1 % for time;

e) + 1 % for dimension;
f) £ 1 % for capacity.

These tolerances comprise the combined accuracy of the measuring instruments, the measurement
techniques used, and all other sources of error in the test procedure.

For assistance in selecting instrumentation see IEC 60051 series for analogue instruments and IEC 60485
for digital instruments. The details of the instrumentation used shall be provided in any report of results.

5 General saFeTy considerations

5.1 General

The saFeTy of SECONDARY cELLs and batteries requires the consideration of two sets of applied conditions:
® INTENDED USE;
® REASONABLY FORESEEABLE MISUSE.
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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 Hazarps. 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.

Potential Hazarps which are the subject of this standard are:
a) FIRE,
b) burst/ExpLosioN,
c) Leakace of cell electrolyte,
d) VENTING,
e) burns from excessively high external temperatures,
f) rupTurRe of battery case with exposure of internal components.

Conformity with 5.2 to 5.7 is checked by inspection, by the tests of Clauses 7 and 8, and in accordance
with the appropriate standard (see Clause 2).

5.2 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. when measured
60 s after applying the voltage.

Internal wiring and its insulation shall be sufficient to withstand the maximum anticipated current, voltage
and temperature requirements. The orientation of wiring shall be such that adequate clearances and
creepage distances are maintained between connectors. The mechanical integrity of internal connections
shall be sufficient to accommodate conditions of REASONABLY FORESEEABLE MISUSE.

5.3 VENTING

Battery cases and cells shall incorporate a pressure relief mechanism or shall be so constructed 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 outer case, the type of encapsulant and
the method of encapsulation shall neither cause the battery to overheat during normal operation nor inhibit
pressure relief.
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