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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 (dop) 2013-10-10

to be implemented at national level by

publication of an identical national

standard or by endorsement
e latest date by which the national (dow) 2016-01-10

standards conflicting with the
document have to be withdrawn

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 EN 61951-1 -

alkaline or other non-acid electrolytes -
Portable sealed rechargeable single cells -
Part 1: Nickel-cadmium

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

IEC 61960 - Secondary cells and batteries containing EN 61960 -
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

SEK Svensk Elstandard



a b~ W N =

-2- 62133 © IEC:2012

CONTENTS
S oo o 1N 6
NOIMALIVE FEFEIENCES ... e 6
Terms and definitioNs ... e 6
Parameter measurement t0lerancCes ... ... 8
General safety CONSIAErations .........iiiiiiii e 8
LS T O € T= T oY - | N 8
5.2 INSUIation @nd WiiNQG ... 9
T B V=T o | 1] o PP PSPPI 9
5.4 Temperature/voltage/current management ...........oooiiiiiiiiiiiiii e, 9
5.5  Terminal CONtaCtS ..o 9
5.6 Assembly of cells into batteries ..o, 9
5.6, 1 GENEIAl e 9
5.6.2 Design recommendation for lithium systems only...........cccocoiiiiiiiin, 10
5.7 QUAKTY Plan o 10
Type teSt CONAIIONS ..ot e 10
Specific requirements and tests (nickel systems)...... ... 11
7.1 Charging procedure for teSt PUIPOSES .....ciuiiiiiiiiiie e 11
2 1 4 (=1 o Lo 1= Yo U 1= 12
7.2.1 Continuous low-rate charging (Cells) ........ccviiiiiiiiii e, 12
T.2.2 NV Dration . o 12
7.2.3 Moulded case stress at high ambient temperature (batteries) .................... 12
7.2.4 Temperature CYCING ..o e 13
7.3 Reasonably foreseeable MiSUSE .........couiiiiiiiiiiiii 13
7.3.1 Incorrect installation (CellS) ......ccouiiriiiiiii 13
7.3.2 External short CirCUit..... ..o 14
7.3.3  Free fall e 14
7.3.4 Mechanical shock (crash hazard)............cooiiiiiiiiiiii e, 14
7.3.5 Thermal abuse (CellS) ... 15
7.3.6  Crushing Of CeIIS ...t 15
7.3.7 LOW Pressure (CellS) ..o 15
A T T O 1= o = [ o = PP 15
7.3.9 Forced discharge (CellS) ..o 16
Specific requirements and tests (lithium systems)............o 16
8.1 Charging procedures for test pUIrPOSES ... 16
Tt Ot O | A o] o Yo =Y [ U] = 16
8.1.2  SeCONA PrOCEAUIE . ...ttt e e e e e eaas 16
G T2 01 (=Y o Lo 1Yo U E= 17
8.2.1 Continuous charging at constant voltage (cells) ...........ccoooiiiiiiiiiiiiinens, 17
8.2.2 Moulded case stress at high ambient temperature (battery) ....................... 17
8.3 Reasonably foreseeable MISUSE .........ccouiiiiiiiiiii e 17
8.3.1  External short circuit (Cell) ..o 17
8.3.2 External short circuit (battery)........coooii 17
8.3.3 Free fall o 18
8.3.4 Thermal abuse (CellS) ... 18

SEK Svensk Elstandard



62133 © IEC:2012 -3-

8.3.5  CruUSN (CeIIS) it 18
8.3.6  Over-charging of battery .......ccoiiii 18
8.3.7 Forced discharge (CellS) ....ouuuiiniiiiiii e 19
8.3.8  TransSpOrt teStS 1o 19
8.3.9 Design evaluation — Forced internal short circuit (cells) ............ccccceeiiiinni. 19
9 Information for safety .. ... 21
IO 1 =T o e PP 21
O T O =Y | I 0 = T T2 o [ S 21
10.2 Battery Marking oo e e 22
10.3 Other iNformMation ... e e 22
I T = Yo = Yo | o Ve 22
Annex A (normative) Charging range of secondary lithium ion cells for safe use.................. 23
Annex B (informative) Recommendations to equipment manufacturers and battery
AS S MO S e 34
Annex C (informative) Recommendations to the end-users ... 35
B O A Y e e 36
Figure 1 — Temperature profile for 7.2.4 — Temperature cycling test...........cc.coiiiiin. 13
Figure 2 — Jig fOr PreSSing oo e 21
Figure A.1 — Typical of operating region of Li-ion cells with cobalt oxide cathode and
foz=T4 oo ] o = o Lo o [T PP 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.............ccoiiiiiiiiiii 29
Figure A.5 — Disassembly of cylindrical Cell ..o, 30
Figure A.6 — Nickel particle insertion position between positive and negative (active
material) coated area of prismatic Cell....... ..o 31
Figure A.7 — Nickel particle insertion position between positive aluminum foil and
negative (active material) coated area of prismatic cell ............ccocoiiiiiiiiii 32
Figure A.8 — Disassembly of prismatic CellS ..o 33
Table 1 — Sample size for type tests (nickel Systems) ..o, 11
Table 2 — Sample size for type tests (lithium systems) ..o, 11
Table 3 — Conditions for vibration test...........ooiiiii 12
Table 4 — Condition of charging ProCedUre...... ..o 16
Table 5 — Ambient temperature for cell test @ ... ... 20

SEK Svensk Elstandard



-6- 62133 © IEC:2012

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 Ilatest 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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