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Foreword 

The text of document 21A/503/FDIS, future edition 2 of IEC 62133, prepared by SC 21A, "Secondary cells 
and batteries containing alkaline or other non-acid electrolytes", of IEC TC 21, "Secondary cells and 
batteries" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as 
EN 62133:2013. 

The following dates are fixed: 

• latest date by which the document has 
to be implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2013-10-10 

• latest date by which the national 
standards conflicting with the 
document have to be withdrawn 

(dow) 2016-01-10 
 

 

This document supersedes EN 62133:2003. 

EN 62133:2013 includes the following significant technical changes with respect to EN 62133:2003: 

– 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). 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent 
rights. 

Endorsement notice 

The text of the International Standard IEC 62133:2012 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 
IEC 60051 series NOTE   Harmonized in EN 60051 series. 

IEC 60664 series NOTE   Harmonized in EN 60664 series. 

IEC 61434 NOTE   Harmonized as EN 61434. 

IEC 62281 NOTE   Harmonized as EN 62281. 
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Annex ZA  
(normative) 

  
Normative references to international publications 

with their corresponding European publications 
  
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.  
  
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
  
Publication Year Title EN/HD Year 
  

IEC 60050-482 - International Electrotechnical Vocabulary 
(IEV) -  
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 

EN 61951-1 - 

 

  

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

EN 61951-2 - 

 

  

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

EN 61960 - 

 

  

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

- - 
 

 
 

I.S. EN 62133:2013

This is a free page sample. Access the full version online.



This page is intentionally left BLANK.

I.S. EN 62133:2013
This is a free page sample. Access the full version online.



 – 2 – 62133 © IEC:2012 

 

CONTENTS 

FOREWORD ........................................................................................................................... 4 
1 Scope ............................................................................................................................... 6 
2 Normative references ....................................................................................................... 6 
3 Terms and definitions ....................................................................................................... 6 
4 Parameter measurement tolerances ................................................................................. 8 
5 General safety considerations .......................................................................................... 8 

5.1 General ................................................................................................................... 8 
5.2 Insulation and wiring ............................................................................................... 9 
5.3 Venting .................................................................................................................... 9 
5.4 Temperature/voltage/current management .............................................................. 9 
5.5 Terminal contacts .................................................................................................... 9 
5.6 Assembly of cells into batteries ............................................................................... 9 

5.6.1 General ....................................................................................................... 9 
5.6.2 Design recommendation for lithium systems only ....................................... 10 

5.7 Quality plan ........................................................................................................... 10 
6 Type test conditions ....................................................................................................... 10 
7 Specific requirements and tests (nickel systems) ............................................................ 11 

7.1 Charging procedure for test purposes .................................................................... 11 
7.2 Intended use ......................................................................................................... 12 

7.2.1 Continuous low-rate charging (cells) .......................................................... 12 
7.2.2 Vibration .................................................................................................... 12 
7.2.3 Moulded case stress at high ambient temperature (batteries) .................... 12 
7.2.4 Temperature cycling .................................................................................. 13 

7.3 Reasonably foreseeable misuse ............................................................................ 13 
7.3.1 Incorrect installation (cells) ........................................................................ 13 
7.3.2 External short circuit .................................................................................. 14 
7.3.3 Free fall ..................................................................................................... 14 
7.3.4 Mechanical shock (crash hazard) ............................................................... 14 
7.3.5 Thermal abuse (cells) ................................................................................ 15 
7.3.6 Crushing of cells ........................................................................................ 15 
7.3.7 Low pressure (cells) .................................................................................. 15 
7.3.8 Overcharge................................................................................................ 15 
7.3.9 Forced discharge (cells) ............................................................................ 16 

8 Specific requirements and tests (lithium systems) ........................................................... 16 
8.1 Charging procedures for test purposes .................................................................. 16 

8.1.1 First procedure .......................................................................................... 16 
8.1.2 Second procedure ..................................................................................... 16 

8.2 Intended use ......................................................................................................... 17 
8.2.1 Continuous charging at constant voltage (cells) ......................................... 17 
8.2.2 Moulded case stress at high ambient temperature (battery) ....................... 17 

8.3 Reasonably foreseeable misuse ............................................................................ 17 
8.3.1 External short circuit (cell) ......................................................................... 17 
8.3.2 External short circuit (battery) .................................................................... 17 
8.3.3 Free fall ..................................................................................................... 18 
8.3.4 Thermal abuse (cells) ................................................................................ 18 

I.S. EN 62133:2013

This is a free page sample. Access the full version online.



62133 © IEC:2012 – 3 – 

 

8.3.5 Crush (cells) .............................................................................................. 18 
8.3.6 Over-charging of battery ............................................................................ 18 
8.3.7 Forced discharge (cells) ............................................................................ 19 
8.3.8 Transport tests .......................................................................................... 19 
8.3.9 Design evaluation – Forced internal short circuit (cells) ............................. 19 

9 Information for safety ...................................................................................................... 21 
10 Marking .......................................................................................................................... 21 

10.1 Cell marking .......................................................................................................... 21 
10.2 Battery marking ..................................................................................................... 22 
10.3 Other information .................................................................................................. 22 

11 Packaging ...................................................................................................................... 22 
Annex A (normative)  Charging range of secondary lithium ion cells for safe use .................. 23 
Annex B (informative)  Recommendations to equipment manufacturers  and battery 
assemblers ........................................................................................................................... 34 
Annex C (informative)  Recommendations to the end-users .................................................. 35 
Bibliography .......................................................................................................................... 36 
 
Figure 1 – Temperature profile for 7.2.4 – Temperature cycling test ...................................... 13 
Figure 2 – Jig for pressing .................................................................................................... 21 
Figure A.1 – Typical of operating region of Li-ion cells with cobalt oxide cathode and 
carbon anode ........................................................................................................................ 24 
Figure A.2 – Shape of nickel particle ..................................................................................... 28 
Figure A.3 – Nickel particle insertion position between positive and negative  active 
material coated area of cylindrical cell .................................................................................. 29 
Figure A.4 – Nickel particle insertion position between positive aluminum foil and  
negative active material coated area of cylindrical cell .......................................................... 29 
Figure A.5 – Disassembly of cylindrical cell .......................................................................... 30 
Figure A.6 – Nickel particle insertion position between positive and negative  (active 
material) coated area of prismatic cell ................................................................................... 31 
Figure A.7 – Nickel particle insertion position between positive aluminum foil and 
negative (active material) coated area of prismatic cell ......................................................... 32 
Figure A.8 – Disassembly of prismatic cells .......................................................................... 33 
 
Table 1 – Sample size for type tests (nickel systems) ........................................................... 11 
Table 2 – Sample size for type tests (lithium systems) .......................................................... 11 
Table 3 – Conditions for vibration test ................................................................................... 12 
Table 4 – Condition of charging procedure ............................................................................ 16 
Table 5 – Ambient temperature for cell test a ........................................................................ 20 

 

I.S. EN 62133:2013

This is a free page sample. Access the full version online.



 – 4 – 62133 © IEC:2012 

 

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.  

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); 
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– 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  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• 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 

 
 
 

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. 

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  

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  
safety 
freedom from unacceptable risk 

3.2  
risk 
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 
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