IEC 62133-2:2017-02(en-fr)

IEC IEC 62133-2

o
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2017-02

colour
inside

Secondary cells and battésiés/containind alkalinefor\otHerhon-acid
electrolytes — Safety requi ents, for rlaf;l sealed secondary cells, and for
batteries made from themMﬂS@%ﬂ) gbp ations —

Part 2: Lithium systems R L

httpsy/standards.iteh.ai/catalog/standards/sist/b2bbO0fce- 56£5-462£-8637- .
Accumulateurs alcalins et autres accumulateurs a électrolyte non acide —

Exigences de sécurité pour les accumulateurs portables étanches, et pour les
batteries qui en sont constituées, destinés a I'utilisation dans des applications
portables —

Partie 2: Systéemes au lithium




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on' |[EC, International, Standards)
Technical Specifications, Technical™ Reports- “and" “other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by, a
variety of criteria (reference , number,. text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical® terms, containing'20,/000 terms and definitions in
English and “French, ‘with’ equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

657000 electrotechnical terminology entries in English and
French extracted.from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from ‘earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 20 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

65 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'IEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.



IEC 62133-2

Edition 1.0 2017-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Secondary cells ahd batteries’containing alkaline'oriotherinon-acid
electrolytes — Safety requirements;for. portable sealed secondary cells, and for
batteries made from them, for use in portable applications —

Part 2: Lithium systems

Accumulateurs alcalins et autres'accumulateurs & électrolyte non acide —
Exigences de sécurité pour les accumulateurs portables étanches, et pour les
batteries qui en sont constituées, destinés a I'utilisation dans des applications
portables —

Partie 2: Systémes au lithium

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 29.220.30 ISBN 978-2-8322-3910-0

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- IEC 62133-2:2017 © IEC 2017

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 5
1 1T o 1= S 7
P N\ (o] 4 ¢ =Y OV =T =) (= =Y g Lo = 7
3 Terms and definitioNs ... 7
4 Parameter measurement t0lerancCes ... ..o 10
5 General safety considerations ... 10
5.1 LT a1 =Y PP 10
5.2 INSUIAtION @NA WITING . cen e e 11
5.3 R Z7= 01 ] o P 11
54 Temperature, voltage and current management ... 11
5.5 Terminal CONTACES ... e 11
5.6 Assembly of cells into batteries ... 12
5.6.1 LY o= = | P 12
5.6.2 Design recommendation ... 12
5.6.3 Mechanical protection for cells and components of batteries.......................... 13

5.7 QUUATIEY PIAN e 13
5.8 Battery safety COmMpPONENtS ... ..o 13
Type test and SAMPIE SIZE i rarmn pn i T mme - A - 355 Frbe - o8 o B H T F TF T2 TE T T e e e e e e e e e eeneemeeneeneenees 13
Specific requirements and testS ... ... 14

7.1 Charging procedures foritest purposesia.. e il 14
7.1.1 First ProCeAUIe ... 14
7.1.2 SecoNd ProCeAUIE ... e 14

7.2 ) £ o T 1Y o 1 - 15
7.2.1 Continuous charging at constant voltage (cells) ..........ccooiiiiiiiiiiii 15
7.2.2 Case stress at high ambient temperature (battery)..........cooooiiiiiiin. 15

7.3 Reasonably foreseeable MiSUSE..........oiiuiiiiiiii e 15
7.3.1 External short-Circuit (Cell) ..o 15
7.3.2 External short-circuit (battery).......ooo 16
7.3.3 Free fall o 16
7.3.4 Thermal @abusSe (CeIIS) ..ouiniiiii e 16
7.3.5 CrUSH (CeIIS) et 17
7.3.6 Over-charging of battery ... 17
7.3.7 Forced discharge (CellS) ... 17
7.3.8 Mechanical tests (batteries) ..o, 18
7.3.9 Design evaluation — Forced internal short-circuit (cells) ..........cooceeiiiiiiiinnl. 19

8 Information for safety .. ..o 21
8.1 L= o =T ¥ S 21
8.2 Small cell and battery safety information................coooiiii 22

9 =T o QT o S 22
9.1 LO2CY 10 0T 4 ] o P 22
9.2 Battery Marking. ... 23
9.3 Caution for ingestion of small cells and batteries .............c.oooiiiiiiiin . 23
9.4 Other INfOrmMation ... .. e 23
10 Packaging and transSport ... ... 23

Annex A (normative) Charging and discharging range of secondary lithium ion cells for
ST UG . aas 24



IEC 62133-2:2017 © IEC 2017 -3-

A1 LT =Y o =T - ¥ S 24
A.2 Safety of lithium ion secondary battery..........cooooiiiiiii 24
A.3 Consideration on charging VOItage .........c.viiiiiiiii e 24
A.3.1 LT o= = | P 24
A.3.2 Upper limit charging voltage ..o 24
A.4 Consideration of temperature and charging current............oooiiiiiiiiiiin 26
A.4.1 GBNEIAL .. 26
A.4.2 Recommended temperature range .........cooooiiiiiiiiiinii e 26
A4.3 High temperature range ... ... 27
A.4.4 LOW temperature range .......c.ooiiiii e 28
A4.5 Scope of the application of charging current ... 29
A.4.6 Consideration of diSCharge .........cooiiiiiiii e 29
A5 Sample Preparation ... 30
A.51 LY o =T = | P 30
A.5.2 Insertion procedure for nickel particle to generate internal short.................... 30
A.5.3 Disassembly of charged Cell ... 31
A.5.4 Shape of nickel PArtiCle ... 31
A.5.5 Insertion of nickel particle in cylindrical cell ..., 31
A.5.6 Insertion of nickel particle in prismatic cell...........cc.coooiiiiiiiii 34
A.6 Experimental procedure of the forced internal short-circuit test............................. 36
A.6.1 Material and tools for"preparation<of nickelparticle 1. Wy s 36
A.6.2 Example of a nickel particle preparation procedure..............ccocoveiiiiiiiiinninnnnns. 37
A.6.3 Positioning (or placement) of a nickel particle. /..., 37
A.6.4 Damaged separator preCaution ........c..vveiiiie e 38
A.6.5 Caution for rewinding separator, and €lectrode .. .c:...xorumrrarreneenrenmennenneenaenaennss 38
A.6.6 Insulation film for preventing ShortsCirCUit 2017 o, 39
A.6.7 Caution when disassembling a cell ... 39
A.6.8 Protective equipment for safety ... 39
A.6.9 Caution in the case of fire during disassembling .............ccoooiiiiiiiiiiiieen, 39
A.6.10 Caution for the disassembling process and pressing the electrode core......... 39
A.6.11 Recommended specifications for the pressing device ..........coccoviiiiiiiiiiinenns. 39
Annex B (informative) Recommendations to equipment manufacturers and battery
AS S IMIDI S o e 42
Annex C (informative) Recommendations to the end-users ..............ccooiiiiiiiiiinic, 43
Annex D (normative) Measurement of the internal AC resistance for coin cells ................... 44
D.1 (=Y o 1= - | PPN 44
D.2 1723 1 o Yo [P 44
Annex E (informative) Packaging and transSport.........ccooiviiiiiiiii i 45
Annex F (informative) Component standards references ..........cccoooviiiiiiiici i, 46
(27 o] 1Yo | £=T o1 0V TP 47
Figure 1 — Forced discharge time chart ... e 18
o O I A T I (oYl o] £ =Y<11 T PP 21
Figure 3 — INgeStioN GAUGE ....cuniii e e 22
Figure A.1 — Representation of lithium ion cells operating region for charging...................... 25
Figure A.2 — Representation of lithium ion cell operating region for discharging.................... 30

Figure A.3 — Shape of NiCkel PartiCle..........oiuiiii e 31



-4 - IEC 62133-2:2017 © IEC 2017

Figure A.4 — Nickel particle insertion position between positive and negative active

material coated area of cylindrical Cell ...... ... 31
Figure A.5 — Nickel particle insertion position between positive aluminium foil and

negative active material coated area of cylindrical cell.............ccocoiiiiiiiiii 32
Figure A.6 — Disassembly of cylindrical Cell ......... . 33
Figure A.7 — Nickel particle insertion position between positive and negative (active

material) coated area of prismatic Cell....... ..o 34
Figure A.8 — Nickel particle insertion position between positive aluminium foil and

negative (active material) coated area of prismatic cell ............ccocoiiiiiii 35
Figure A.9 — Disassembly of prismatic CellS ..o, 36
Figure A.10 — Dimensions of a completed nickel particle.............oo 37
Figure A.11 — Positioning of the nickel particle when it cannot be placed in the

[ =T od 11T = L =Y PPN 38
Figure A.12 — CyliNArical CeIl ... e 38
Figure A.13 — Distance / time ratio of several types of pressing devices ...........cccoeoieiiiennnen. 41
Table 1 — Sample Size for type teSES .. 14
Table 2 — Condition of charging proCeAUIe.........co.iiiiiiiii e 15
Table 3 — Conditions for vibration test...........o e 19
Table 4 — Shock parametersp..w. .. Al LD A L i 19
Table 5 — Ambient temperature for cell test......q. .o omii it 20
Table A.1 — Examples of operating region charging parameters.............ccccoeiiiiiiiiiiiieceeennen. 25
Table A.2 — Recommended specificationsof a pressing device.........coccovviiiiiiiiiiiicineneenn. 40

Table F.1 — Component/standardreferences sl Danol e 0 i0a0b L 46



IEC 62133-2:2017 © IEC 2017 -5-

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 -

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 oragreements 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 anysendiuser.

4) In order to promote international uniformity, 'lEC"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 62133-2 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.

This first edition cancels and replaces the second edition of IEC 62133 published in 2012. It
constitutes a technical revision.

This edition includes the following significant technical changes with respect to
IEC 62133:2012:

— separation of nickel systems into a separate Part 1;

— inclusion of coin cell requirements;
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— update of assembly of cells into batteries (5.6);
— mechanical tests [vibration, shock] (7.3.8.1, 7.3.8.2);
— insertion of IEC TR 62914 within the Bibliography.

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

FDIS Report on voting
21A/620/FDIS 21A/628/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 different practices of a less permanent nature exist in the countries indicated
below.

7.3.9: Design evaluation — Forced internal short-circuit test only applies to Korea, Japan,
Switzerland and France.

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 publication will remain unchanged until
the stability date indicated on the IEGC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publicationswill be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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.
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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 -

Part 2: Lithium systems

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.

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) appliest

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

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-482,
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
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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 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 secondary cell(s) which may include associated safety and control circuits and
case, ready for use as a source of electrical energy characterized by its voltage, size, terminal
arrangement, capacity and rate capability

Note 1 to entry: Includes single cell batteries.

3.9
leakage
unplanned, visible escape of liquidfelectralyte

3.10

venting

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

3.12

explosion

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

3.13
fire
emission of flames from a cell or battery

3.14
portable battery
battery for use in a device or appliance which is conveniently hand-carried

3.15
portable cell
cell intended for assembly in a portable battery

3.16
lithium ion polymer cell
cell using gel polymer electrolyte or solid polymer electrolyte, not liquid electrolyte



IEC 62133-2:2017 © IEC 2017 -9-

3.17

rated capacity

capacity value of a cell or battery determined under specified conditions and declared by the
manufacturer

Note 1 to entry: The rated capacity is the quantity of electricity C; 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.

[SOURCE: IEC 60050-482:2004, 482-03-15, modified — Note 1 to entry has been added.]

3.18

reference test current

Iy

charge or discharge current expressed as a multiple of I; A, where I; A = Cg5 Ah/1 h, as defined
in IEC 61434, and based on the rated capacity (C5 Ah) of the cell or battery

3.19

upper limit charging voltage

highest charging voltage in the cell operating region, which is specified by the cell
manufacturer

3.20

maximum charging current

maximum charging current in- the ,cell ,operating, region,-which-.s, specified by the cell
manufacturer

3.21

coin cell

button cell

coin battery

small round cell or battery in whichtheoveralltheight-is'less/than the diameter

Note 1 to entry: In English, the term “coin cell” or “coin battery” is used for lithium batteries only while the term
“button cell” or “button battery” is only used for non-lithium batteries. In languages other than English, the terms
“coin” and “button” are often used interchangeably, regardless of the electrochemical system.

[SOURCE: IEC 60050-482:2004 482-02-40, modified — The term “coin battery” has been
added, and the NOTE “In practice terms, the term coin is used exclusively for non-aqueous
lithium cells.” has been replaced with Note 1 to entry.)]

3.22
cylindrical cell
cell with a cylindrical shape in which the overall height is equal to or greater than the diameter

[SOURCE: IEC 60050-482:2004, 482-02-39]

3.23
prismatic cell
cell having the shape of a parallelepiped whose faces are rectangular

Note 1 to entry: Prismatic cells may be provided with either a rigid metal case or flexible laminate film case.

[SOURCE: IEC 60050-482:2004, 482-02-38, modified — The source term is "prismatic" (adj.).
In the definition, "qualifies a cell or a battery" has been replaced with "cell". Note 1 to entry
has been added.]
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3.24

cell block

parallel connection

arrangement of cells or batteries wherein all the positive terminals and all the negative
terminals, respectively, are connected together

[SOURCE: IEC 60050-482:2004, 482-03-39, modified — The term "cell block" has been
added.]

3.25

functional safety

part of the overall safety that depends on functional and physical units operating correctly in
response to their inputs

[SOURCE: IEC 60050-351:2013, 351-57-06]

3.26

end-of-discharge voltage

final voltage

specified voltage of a battery at which the battery discharge is terminated

[SOURCE: IEC 60050-482:2004, 482-03-30, modified — The terms "cut-off voltage" and "end-
point voltage" have been deleted.]

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% fortime;

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.

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:

1) intended use;

2) 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
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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.

Potential hazards which are the subject of this document are:

o fire,

e burst/explosion,

o leakage of cell electrolyte,

e venting,

e burns from excessively high external temperatures,

e rupture of battery case with exposure of internal components.

Conformity with 5.2 to 5.7 for cells and batteries other than coin cells, with an internal
resistance greater than 3 Q, is checked by inspection, by the tests of Clauses 7, and in
accordance with the appropriate standard (see Clause 2 and Table 1). The internal resistance
is to be measured in accordance with Annex D.

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 DC
when measured 60 s after applying the voltage.

Internal wiring and insulation should be sufficient to withstand the maximum anticipated
current, voltage and temperaturesrequirémeénts. The oriéntation of wiring should be such that
adequate clearances and creepage distances are maintained between conductors. The
mechanical integrity of internal connections should be sufficient to accommodate conditions of
reasonably foreseeable, misuse, (i.e. solder alone is & not considered a reliable means of
connection.).

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.

5.4 Temperature, voltage and current management

The design of batteries shall be such that abnormal temperature-rise conditions are
prevented. Batteries shall be designed to be within temperature, voltage and current limits as
specified by the cell manufacturer. Batteries shall be provided with specifications and
charging instructions for equipment manufacturers so that specified chargers are designed to
maintain charging within the temperature, voltage and current limits specified.

5.5 Terminal contacts

The size 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-circuit.
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5.6 Assembly of cells into batteries
5.6.1 General

Each battery should have an independent control and protection for current, voltage,
temperature and any other parameter required for safety and to maintain the cells within their
operating region. However this protection may be provided external to the battery such as
within the charger or the end devices. If protection is external to the battery, the manufacturer
of the battery shall provide this safety relevant information to the external device
manufacturer for implementation.

If there is more than one battery housed in a single battery case, each battery should have
protective circuitry that can maintain the cells within their operating regions.

Manufacturers of cells shall specify current, voltage and temperature limits so that the battery
manufacturer/designer may ensure proper design and assembly (see Annex A).

Batteries that are designed for the selective discharge of a portion of their series connected
cells shall incorporate circuitry to prevent operation of cells outside the limits specified by the
cell manufacturer.

Protective circuit components should be added as appropriate and consideration given to the
end-device application. The manufacturer of the battery should provide a safety analysis of
the battery safety circuitry with a test report including a fault analysis of the protection circuit
under both charging and disecharging'conditiohs ¢onfirming the .compliance.

5.6.2 Design recommendation

The voltage of each cell, or each cellblock consisting of parallel-connected plural cells, should
not exceed the upper limit of the charging voltage specified_in Table 2, excepting the case
where the portable electronic devices or similar devices have the equivalent function.

The following should be considered at the battery level and by the device designer.

e For the battery consisting of a single cell or a single cellblock, it is recommended that the
charging voltage of the cell does not exceed the upper limit of the charging voltage
specified in Table 2;

e For the battery consisting of series-connected plural single cells or series-connected plural
cellblocks, it is recommended that the voltages of any one of the single cells or single
cellblocks does not exceed the upper limit of the charging voltage, specified in Table 2, by
monitoring the voltage of every single cell or the single cellblocks.

e For the battery consisting of series-connected plural single cells or series-connected plural
cellblocks, it is recommended that charging is stopped when the upper limit of the
charging voltage is exceeded for any one of the single cells or single cellblocks by
measuring the voltage of every single cell or the single cellblocks.

e For batteries consisting of series-connected cells or cell blocks, nominal charge voltage
shall not be counted as an overcharge protection.

e For batteries consisting of series-connected cells or cell blocks, cells should have closely
matched capacities, be of the same design, be of the same chemistry and be from the
same manufacturer.

e |t is recommended that the cells and cell blocks should not be discharged beyond the cell
manufacturer’s specified final voltage.

o For batteries consisting of series-connected cells or cell blocks, cell balancing circuitry
should be incorporated into the battery management system.
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5.6.3 Mechanical protection for cells and components of batteries

Mechanical protection for cells, cell connections and control circuits within the battery should
be provided to prevent damage as a result of intended use and reasonably foreseeable
misuse. The mechanical protection can be provided by the battery case or it can be provided
by the end product enclosure for those batteries intended for building into an end product.

The battery case and compartments housing cells should be designed to accommodate cell
dimensional tolerances during charging and discharging as recommended by the cell
manufacturer.

For batteries intended for building into a portable end product, testing with the battery
installed within the end product should be considered when conducting mechanical tests.

5.7 Quality plan

The manufacturer shall prepare and implement 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. Manufacturers should understand their process
capabilities and should institute the necessary process controls as they relate to product
safety.

5.8 Battery safety components

See Annex F.

6 Type test and sample size

Tests are made with the number of cells”or-batteries specified in Table 1 using cells or
batteries that are not'more‘than'six'months-old."The 'internal resistance’ of coin cells shall be
measured in accordance with Annex-D.' Coin’cells 'with internal resistance less than or equal
to 3 Q shall be tested in accordance with Table 1. Unless otherwise specified, tests are
carried 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
conditions. Similarly, the limit of six months is introduced for consistency and does not imply that battery safety is
reduced after six months.



	@™rïÍW»6§™˝%³…Ré(~Ý�þ˙á¥�öÒ<�†È�ŠÞ§p›u§VI†˘Ž<ßôCuö”ñzÅÅ‰�ç™÷È�\0¬ÞIÔðﬁ«ï

