®

UL 60335-2-29

STANDARD FOR SAFETY

Household and Similar Electrical
Appliances — Safety — Part 2-29:
Particular Requirements For Battery
Chargers



https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf



https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

OCTOBER 12, 2020 - UL 60335-2-29

tr1

UL Standard for Safety for Household and Similar Electrical Appliances — Safety — Part 2-29: Particular
Requirements For Battery Chargers, UL 60335-2-29

First Edition, Dated October 12, 2020

Summary of Topics

Adoption of the First Edition of UL 60335-2-29, Standard For Household and Similar Electrical
Appliances — Safety — Part 2-29: Particular Requirements For Battery Chargers. UL 60335-2-29 is an
adoption of IEC 60335-2-29, Edition 5.1, issued March 2019. IEC 60335-2-29 is copyrighted by the
IEC. Plegse note that the National Difference document incorporates all of the U.S. nationaj

differen

The new
2020.

All rightd

ces for UL 60335-2-29.

reserved. No part of this publication may be reproduced, stored-n a retrieval s

transmitted in any form by any means, electronic, mechanical photocopying, recording, or

without

UL provi
not limite

In no e
including
inability

rior permission of UL.

Hes this Standard "as is" without warranty of any kind, either expressed or implied, incl
d to, the implied warranties of merchantability or fithess for-any purpose.

loss of profits, lost savings, loss of data, or any~other damages arising out of the use
o use this Standard, even if UL or an authorized UL representative has been advis|

possibiliy of such damage. In no event shall UL's\(iability for any damage ever exceed the pric

this Stan|

Users of
harmless
attorney’
Standarg

dard, regardless of the form of the claim

the electronic versions of UL's . Standards for Safety agree to defend, indemnify, ang
from and against any loss, expense, liability, damage, claim, or judgment (including re
5 fees) resulting from any. error or deviation introduced while purchaser is storing an
on the purchaser's computer system.

requirements are substantially in accordance with Proposal(s) on this subject dated March 27,

stem, or
btherwise

Lding but

ent will UL be liable for any special, incidental;{consequential, indirect or similar gamages,

of or the
ed of the
b paid for

hold UL
asonable
Blectronic



https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

tr2 OCTOBER 12, 2020 - UL 60335-2-29

No Text on This Page



https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

CSA Group
CSA CSA C22.2 No. 60335-2-29:20
GROUP" Fourth Edition

(IEC 60335-2-29:2016+A1:2019, MOD)

Underwriters Laboratories Inc
UL 60335-2-29
First Edition

$tandard For Household and Similar Electrical Appliances -
Safety — Part 2-29: Particular RequirementsFor Battery
Chargers

October 12, 2020

THis national standard is based on publication, IEC 60335-2-29, Edition 5.1 (edition 5:20116
consolidated with Amendment 1:2019).

@ panerican Natio,,,-,, s,

o
g %,
« %

ANSI/UL 60335-2-29-2020 AR


https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

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
their date of issue.

bearing

ISBN 978-1-4883-2793-3 © 2020 Canadian Standards Association

All rights reserved. No part of this publication may be reproduced in any form whatsoever wit}lwout the

prior permission of the publisher.

This Standard is subject to review within five years from the date of publication, and suggestior

s for its

improvement will be referred to the appropriate committee. The technical contenht of IEC gnd 1SO

publicafions is kept under constant review by IEC and ISO. To submit a propesal for change

please

send the following information to inquiries@csagroup. org and include "Rroposal for changel' in the
subject|line: Standard designation (number); relevant clause, table, and/orfigure number; wording of
the proposed change; and rationale for the change.

To purchase CSA Group Standards and related publications, visit GSA Group’s Online Store at
store.cqagroup.org or call toll-free 1-800-463-6727 or 416-747-4044.

Copyright © 2020 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 rggarding
those Standards shall remain the sole and exclusive property of UL.

This ANSI/UL Standard for Safety consists of the First Edition.

The mgst recent designation of:f ANSI/UL 60335-2-29 as an American National Standard| (ANSI)
occurred on October 12, 2020. ANSI approval for a standard does not include the Covef 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.

Commagnts or proposals-for revisions on any part of the Standard may be submitted to UL at a

Ny time.

Proposgls should-be "submitted via a Proposal Request in UL's On-Line Collaborative Standards

Development System (CSDS) at https://csds.ul.com.

To purphases UL Standards, visit UL's Standards Sales Site at http://www. shopulsta

ndards.

com/HawTeOrder.aspx or call toll-free 1-888-853-3503.



www.shopulstandards.com/HowToOrder.aspx
www.shopulstandards.com/HowToOrder.aspx
csds.ul.com
https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

OCTOBER 12, 2020 CSA C22.2 No. 60335-2-29:20 ¢ UL 60335-2-29 3

CONTENTS
1 o O R 7
NATIONAL DIFFERENGCES..........cooieiiiiiieiiiriees e rmsas s e res s s e s ma s s e e s s s e e na s s s e nm s s enmn s s senmnnnssrennnes 9
FOREWORD .......cooiiiiiieiierii s ee e s s s e e s s s e reass s e e rm s s e e mma s s eermassereeanssssernassssrenmnssssennnssssernnnnssrrnnnn 1"
INTRODUCGCTION.......iiiiieciiiiti s e e res s e e s s sssrnsaseersassseeenssssereasssseesnsssssennnssssmennssnssennnssnseennnnnsnnnnnn 15
LI S ToToT o 1T SUSPURPRSPRRP, S | BT 17
1DV.1 Modification to add the following text to Clause 1 of the Part 2 after the second
[T = o r=T o] o AT TSRO PTPPPTRPPIRTPTPTY NPT SUPTRTPN 17
1DV.2 Modification to replace the fourth paragraph of Clause 1 of the Part2-with the fpllowing
N (O I PP UUPPRTP- 1P\ SRR BT 17
1DV.3 Modification to add the following text and NOTE 101BDV to Clause 1 of the Paft 2 after
the fifth paragraph: ... e s b e e 17
1DV.4 Modification to replace NOTE 102 of Clause 1 of the Part2 with the following: |......... 18
1DV.5 Add NOTE 103DV to Clause 1 ofthe Part 2:...............80 s 19
2 |Normative references ..........ooovveiiiiiiiiiiie e e AV e b 19
2DV Modification to replace Clause 2 of the Part 2 with thefollowing:....................... oo, 19
3 |Terms and definitionNS...........viiiiiiii i e e 5 b 20
3.1 Definitions relating to physical characteristicSCy . v b 20
3.2 Definitions relating to means of connection S5 ... b 20
3.5 Definitions relating to types of appliancesa. ... 21
3.5.101DV Delete 3.5.101 of the Part 2:....00 i b 21
3.6 Definitions relating to parts of an applignce...........ccooooiiiiiiiiii b 21
4 |General reqUIrEMENT ........oooiiiiiiiiii e et e e e e et e e e e e enn s e 21
5 |General conditions for the tests ...t b 21
B [ClasSifiCation .........ooeeuiie e B e e 21
6.1DV Modification to replace.6.1DV of the Part 1 with the following:........................fo 21
6.2DV Delete 6.2 of the Part 2: ..o e 22
7 [Marking and iNStrUCH ON S T e b 22
7.1DV.1 Modification te’add the following after the first paragraph of the “Addition” to 7.1 of the
T 0 P S 23
7.1DV.2 Modification to delete the third dashed item from the list in the first paragraph of the
“Addition” t0 7. T of the Part 2. ... b 23
7.1DV.3 Madification to replace the sixth dashed item in the list in the first paragraph ¢f the
“Addition™ to 7.1 of the Part 2 with the following: .........ccoooiiiiiiii b 23
7.1DV.4 Modification to replace the seventh dashed item in the list in the first paragraph of the
“Addition” to 7.1 in the Part 2 with the following: ...........cccoooiiiiii 23
7 1DV.5 Modification to delete the last paragraph of the “Addition” to 7.1 in the Part2]......... 23
T.GD‘VI ?V?Uul;ﬂbd‘liull tU dulul ‘l; Ic fU“UVViIIg byllllUUi dl It.lI tU)\t ..................................................... 24
7.12DV Modification to delete the fourth paragraph (automobile batteries) of the “Addition” to
T 20N ENE Part 2. oo e 25
7.12.1DV Delete 7.12.1 0f the Part 2:......... oo 25
7.101DV Delete 7.101 of the Part 2: ..o 25
8 Protection against access t0 liVe PAMS ...........i i 25
8.1.4DV Modification to replace 8.1.4DV of the Part 1 with the following: ................c........... 26
9 Starting of motor-operated applianCes .........c..o oo 26
10 Powerinput and CUITENT .. .. ... e e e e e e e e et e e e e eeen 26
T o == 1 T 26
122 o Yo PP 26
13 Leakage current and electric strength at operating temperature ................ccoiiiiiiii, 26
14 Transient OVEIVORAGES. ... ... e e e e eeas 26
15 MOISTUIE FESISTANCE ... e ettt e e e e eeeas 27


https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

4 CSA C22.2 No. 60335-2-29:20 ¢ UL 60335-2-29 OCTOBER 12, 2020

15DV Modification to replace the first sentence of Clause 15 of the Part 2 with the

L0111 13 T P 27
15.101ADV Add the following subclause to Clause 15of the Part 2: ............c.ccoiiiiiiinn. 27
16 Leakage current and electric Strength ... 27
17  Overload protection of transformers and associated circuits................ccooooiiiiiiin 27
< T =1 o 18] =T oo = N 27
LRSI AN o g To T4 o F=1 I o] o= =1 i o [ PPN 27
19.1DV Modification to replace 19.1 of the Part 2 with the following:............c..coooiiiiii. 27
19.101DV Modification to replace 19.101 of the Part 2 with the following: ............ccc.ooceaninin. 28
19.102DV Modification to add the following to 19.102 of the Part 2:............ccccooiiiiiiiiinnnnnn. 28
19 103DV Delete 19 103 of the PA®t2- ... 28
20 | Stability and mechanical hazards..............cccooeiiiiiiiiiieiiieiieeeeceeeeeee e S0 28
21 [ Mechanical strength ..o 28
21.1DV Modification to replace 21.1 of the Part 2 with the following:............... L 29
21.101DV Modification to replace the first paragraph of 21.101 of the Part 2,with the
FOIOWING: ... e @3 A e 29
21.102DV Delete 21.102 of the Part 2:.........coovveiiiiiiiiieeiiieeee o D 30
22 | CONSITUCHION ...t e e e e e e e e eae e Db e e e etnneeeeenneereennnns 30
22.26DV Modification to replace 22.26 of the Part 2 with the following: ...................... e 30
22.101DV Delete 22.101 ofthe Part 2:........ccooeveiiiiiieeen e e, 30
22.102DV Delete 22.102 of the Part 2:.........cooovviiviiiiii e NV e, 31
23 | Internal WirinNg .......ooouiiii e S e ee e e e ee e 31
24 | COMPONENTS ...uiiiiiiiii e e e e e e et e e e e e e e e e e e e e eeeeaees 31
24.1.2DV Modification to replace 24.1.2 of the Part2'and 24.1.2 and 24.1.2DV of the Fart 1
with the following: ... A e 31
24 .1.4DV Modification to replace the first paragraph of 24.1.4 of the Part 1 with the
FOlOWING: .o T e 31
25 | Supply connection and external flexible cords.............cooiiiiiiiiiiiinii e e 32
25.1DV Modification to add the followingto 25.1 of the Part 1: ... fni, 32
25.3DV Modification to delete the first and second dashed items of 25.3 of the Part 1. |........ 32
25.5DV Modification to replace 255 of the Part 2 with the following:................c.. . 32
25.7DV Modification to replace 25.7 of the Part 2 with the following:.............cccc f 33
25.8DV Modification to replace 25.8 of the Part 2 with the following:.......................o . 33
25.15DV Modification toreplace 25.15 of the Part 2 with the following: ...................... e 34
25.23DV Modify 25.23.0f the Part 1 by adding the following dashed item after the secqnd
(o F= ] a =T N1 =1 o PSRRI TR 34
26 | Terminals for exterRal CONAUCIONS .........coiiiiiiieiiiiis e e 34
26.5DV Modification to replace 26.5 of the Part 2 with the following:.......................o. . 34
27 | Provision forearthing.........ooieuuiiiiii e e 34
28 | Screws d@nd CONNECLIONS ... .ccuuiiii e e e e e e e e e e e e e e 34
29 | Clearances, creepage distances and solid insulation.................cccoviiviiiiiiiin fenn, 35
30 | Resistancetoheatand fire........ccooooiiiiiiiiii e 35
302DV Modification to add the following to 30.2 ofthe Part 1: .............cooooiiiiiini e, 35
31 RESSENMCE IO TUSHITT s s s s s s 35
32 Radiation, toxicity and similar hazards ............ccoiiiiii i 35

Annexes

Annex A (informative) Routine tests
A2 Electric strength teSt. .. ..o e 38
Annex AA (normative) Battery chargers for use by children

AADV Modify Annex AA by replacing “normative” with “informative”: ....................ccoceeei. 39


https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

OCTOBER 12, 2020 CSA C22.2 No. 60335-2-29:20 + UL 60335-2-29 5
5 General conditions for the tests ... ... e 39
LI O - 1o o= 1o ) o 39
7 Marking and iNSTIUCHIONS .........ii e e e e et e e e enns 39
8 Protection against access to liVe Parts ........co..i i 40
10 Powerinput @nd CUITENT.......ouu e et e e et e e e e et as 40
L T o 1= = 4 o P 41
17 Overload protection of transformers and associated Circuits...............cccoooiiiiiiiiiii e, 41
S IRV o) To 4 o =1 e 1= =1 i) o [N 41
21 MechaniCal StrEeNGEN .....c. e 41
DA O o 1= i U o 1o o PP 42
Y o o 2 o Y=Y a | 42
25 | Supply connection and external flexible cords...........ccoooviiiiiiiiiiiii O 42
Annex BB (normative) Isolating transformers
7 [Marking and inStructions ............ccoeviiiiiiiii e b 43
17 | Overload protection of transformers and associated circuits.............«a ¥ o, 43
D242 I o] g 1S i (U o 1 o] o Y RPN USRI 43
29 | Clearances, creepage distances and solid insulation...............G oo b 43
Annex OVA (normative) North American additional requirements
Table DVA.1DV.1 Modify Table DVA.1 of the Part 1-by deleting the row for “Clauses 24.1.2 and
177 FOr tranSfOrMErS. ......iiiiii e N b e 44
Table DVA.1DV.2 Modify Table DVA.1 of the Part'1 by replacing the row for “Clauses 24.1,
25.3, and 7.1 (IP markings)” with the following: ............ccooiiiiiii e 44
Bibliography
BIBDV Modification to replace the Bibliography of the Part 2 with the following: ........f......... 45



https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

CSA C22.2 No. 60335-2-29:20 ¢ UL 60335-2-29 OCTOBER 12, 2020

No Text on This Page



https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

OCTOBER 12, 2020 CSA C22.2 No. 60335-2-29:20 ¢ UL 60335-2-29

PREFACE

This is the harmonized CSA Group and UL standard for Household and Similar Electrical Appliances —
Safety — Part 2-29: Particular Requirements for Battery Chargers. It is the fourth edition of CSA C22.2 No.
60335-2-29 and the first edition of UL 60335-2-29. This edition of CSA C22.2 No. 60335-2-29 supersedes
the previous edition published in 2006 as CAN/CSA-E60335-2-29 (adopted IEC 60335-2-29:2003).

This harmonized standard is based on IEC Publication 60335-2-29: Edition 5.1, Household and similar
electrical appliances — Safety — Part 2-29: Particular requirements for battery chargers, issued March
2019. IEC 60335-2-29 is copyrighted by the IEC.

This har

efforts afd support of the Technical Harmonization Committee are gratefully acknowledged.

This sta

standard.

hdard is considered suitable for use for conformity assessment within the’stated sco

monized standard was prepared by CSA Group and Underwriters LaboratoriesAnc: (UL). The

pe of the

This stapdard was reviewed by the CSA Technical Committee on Consumer and Commercial

under th
has bee
compliar

ce with Standards Council of Canada requirements for-National Standards of Cana

been published as a National Standard of Canada by CSA Group.

Application of Standard

Where r
consider

NOTE: Alt
responsibil

CSA C2
60335-1
C22.2N
in the P3a

UL 6033
2 Stands
60335-1

Level of

bference is made to a specific number of §amples to be tested, the specified numbe
ed a minimum quantity.

ough the intended primary application of this Standard is stated in its scope, it is important to note that it
ty of the users of the standard to judge its-suitability for their particular purpose.

P.2 No. 60335-2-29 is to belused in conjunction with the second edition of CAN/CSA-(
16. Requirements of this Part 2 Standard, where stated, amend the requirements of G

rt 2, the CAN/CSA-€22.2 No. 60335-1:16 subclause applies.

b-2-29 is to be.used in conjunction with the sixth edition of UL 60335-1. Requirements o
rd, where stated, amend the requirements of UL 60335-1. Where a particular subclay
is not mentioned in UL 60335-2-29, the UL 60335-1 subclause applies.

Harmonization

Products,

b jurisdiction of the CSA Strategic Steering Committee on requirements for Electrical Safety, and
h formally approved by the CSA Technical Committee. This)standard has been dev}loped in

a. It has

[ is to be

emains the

[22.2 No.
AN/CSA-

p. 60335-1:16. Where a particular subclause of CAN/CSA-C22.2 No. 60335-1:16 is not npentioned

f this Part
se of UL

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.

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.
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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
organizat

IEC Copy

For CSA
60335-2-
battery g
Electrote
standard

These m
reproduc
All reque
requirem

P9, Household and similar electrical appliances — Safety — Part 2-29;'Particular requirer
hargers, copyright 2019, are used in this standard with the (consent of the Inte
chnical Commission. The IEC Foreword and Introduction are not a-part of the requiremer
but are included for information purposes only.

aterials are subject to copyright claims of IEC and<UL. No part of this publication
bd in any form, including an electronic retrieval system,)without the prior written permissi
5ts pertaining to the Household and similar electrical appliances — Safety — Part 2-29: R
bnts for battery chargers, UL 60335-2-29 Standard'should be submitted to UL.

blication
hents for
rnational
ts of this

a revision is to be proposed as soon as possible to each of the standards development
ons to more accurately reflect the intent.
yright

Group, the text, figures, and tables of International Electrotechnical;Commission Py

may be
bn of UL.
Particular
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60335-2-
29, ed 5.1, Household and similar electrical appliances — Safety — Part 2-29: Particular requirements for
battery chargers, copyright 2019, 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-Th

D1 - Th
eliminati

D2 - Th
requiren
requiren

DC -Th
particula

pse are National Differences based on the national regulatory requirements.

bn of which would compromise safety for consumers and users of products.

bse are National Differences from IEC requirements based on existing,safety practicg
ents reflect national safety practices, where empirical substantiation)(for the IEC o
ent) is not available or the text has not been included in the IEC standard.

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

Each nafional difference contains a description of what the'national difference entails. Typically ¢

following

text:

mno= =)

a0

words is used to explain how the text of the national difference is to be applied to the

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

Jodification / Modify - A modification is an altering of the existing base IEC text su
ddition, replacement or deletion of certain words or the replacement of an entir
Lbclause, table, figure, or annex of the base IEC text.

eletion / Delete - A.deletion entails complete deletion of an entire numbered clause, s
ble, figure, or anhex without any replacement text.

ese are National Differences which are based on basic safety principles and| requirements,

s. These
national

ese are National Differences based on the component standards and will not be delefed until a
I component standard is harmonized with the IEC componént'standard.

ne of the
base |IEC

se, table,

th as the
b clause,

ibclause,
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY - Part 2-29: Particular
requirements for battery chargers
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 standardlzatlon in the electrlcal and electronlc fields. To thls end and in addltlon to other activities, IEC publishes

Internation,
referred tofas “IEC Publlcatlon( )"). Their preparatlon is entrusted to technlcal committees; any IEC Natlonal Commlttee i
the subjec} dealt with may participate in this preparatory work. International, governmental and non-governmental, 0
liaising with the IEC also participate in this preparation. IEC collaborates closely with the Internationah.Orga
Standardizgation (ISO) in accordance with conditions determined by agreement between the two organizations:

2) The fornal decisions or agreements of IEC on technical matters express, as nearly as possible, an international c
opinion on fthe relevant subjects since each technical committee has representation from all interested-EC National Com|

3) IEC PuBlications have the form of recommendations for international use and are accepted\by IEC National Commi
sense. Whle all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC ca
responsibl¢ for the way in which they are used or for any misinterpretation by any end user.

s (hereafter
hterested in
ganizations
hization for

nsensus of
hittees.

tees in that
not be held

4) In order| to promote international uniformity, IEC National Committees undertake to apply IEC Publications transpatently to the

maximum |extent possible in their national and regional publications. Any\divergence between any IEC Publicati
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 assessm
and, in some areas, access to IEC marks of conformity. IEC s not responsible for any services carried out by i
certification) bodies.

6) All userg should ensure that they have the latest edition-6fthis publication.

7) No liability shall attach to IEC or its directors,, €mployees, servants or agents including individual experts and me
technical gommittees and IEC National Committees for any personal injury, property damage or other damage of
whatsoeverf, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication
reliance upon, this IEC Publication or any/6ther IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispeng
correct apyglication of this publicdtion:

bn and the
bnt services

hdependent

nbers of its
any nature
use of, or

able for the

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 responsiblé€ foridentifying any or all such patent rights.

DISCLAIMER
This C i forrt fTi

convenience. Only the current versions of the standard and its amendment(s) are to be
considered the official documents.

This Consolidated version of IEC 60335-2-29 bears the edition number 5.1. It consists of the fifth
edition (2016-06) [documents 61/5142/FDIS and 61/5173/RVD] and its amendment 1 (2019-03)

[documents 61/5760/FDIS and 61/5799/RVD]. The technical content is identical to the bas
and its amendment.

e edition

This Final version does not show where the technical content is modified by amendment 1. A

separate Redline version with all changes highlighted is available in this publication.
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This part of International Standard IEC 60335 has been prepared by IEC technical committee 61: Safety of
household and similar electrical appliances.

This fifth edition constitutes a technical revision.

The principal changes in this edition as compared with the fourth edition of IEC 60335 2 29 are as follows
(minor changes are not listed):

* Revised the drop test to refer to IEC 60068-2-31 (21.101);

* Requirements for supply cords on battery chargers used at low temperatures (25.7);

* Requirements for battery chargers having an output voltage exceeding SELV have been'added [1, 3.2.2,
3.4.3,10101, 24 .4, 25.5, 25.7, 25.8, 25.15. 26.5);

« A classification for battery chargers used outdoors has been added (6.2, 29.2);

» Some potes in Clause 1, Subclauses 7.1 and 22.102, Figure 101 and Annex AA 11.8 hgve been
converted to normative text.

This publ|cation has been drafted in accordance with the ISO/IEC Directives, Part 2.

This part|2 is to be used in conjunction with the latest editiaf of IEC 60335-1 and its amendmenis. It was
establishgd on the basis of the fifth edition (2010) of that standard.

NOTE 1 hen “Part 1” is mentioned in this standard, it refers to lIEC 60335-1.

This part] 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to corjvert that
publicatign into the IEC standard: Safety requirements for battery chargers.

When a particular subclause of Part 1Nis not mentioned in this part 2, that subclause applies as|far as is

reasonable. When this standard states “addition”, “modification” or “replacement”, the relevant tekt in Part
1 is to be|adapted accordingly.

NOTE 2 The following numbering system is used:
— subclausgs, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— unless nojes are in\a.new subclause or involve notes in Part 1, they are numbered starting from 101, including those in|a replaced
clause or sybclause;

— additional anMexes are fettered AR, BB, EIT.

NOTE 3 The following print types are used:
— requirements: in roman type;

— test specifications: in italic type;
— notes: in small roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the associated noun are
also in bold.
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The committee has decided that the contents of the base publication and its amendment 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

* reconfi

rmed,

» withdrawn,

* replaced by a revised edition, or

* amend

NOTE 4

need a trgnsitional period following publication of a new, amended or revised IEC publication in which\to” make
accordancg with the new requirements and to equip themselves for conducting new or revised tests.

It is the reqgommendation of the committee that the content of this standard be adopted for implementation nationally not
12 months|or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

—3.1.9: Thp artificial load may not be used (USA).

—11.2: Thg appliance is not placed in a test corner (USA).

—21.101: The drop test is carried out differently on outdoor direct plug-in.battery chargers (USA).

—21.102: The test is different (USA).

—-22.26:B

— Annex Af\, 11.8: Higher temperature rises are allowed (USA).
— Annex A\, Clause 17: Higher temperature rises are allowed (USA).

— Annex Af\, 19.13: Higher temperature rises are allowed (USA).

pd.

The attention of National Committees is drawn to the fact that equipment manufacturers and testing organi

asic insulation is allowed between live parts and’SELV circuits (USA).

01DV D2 Modify NOTE 1 and the paragraph following it in the Part 2 IEC Foreword|
replacing them with the following:

d.):

ations may
products in

earlier than

by

P335-1 (6th

$0TE 1.When “Part 1” is mentioned in this Standard, it refers to CAN/CSA-C22.2 No. 60335-1:16 / UL 6

This Part 2 supplements or modifies the corresponding clauses in CAN/CSA-C22.2 No.
60335-1, Ed 2: 2016-10-31 / UL 60335-1, Ed. 6: 2016-10-31 (based on IEC 60335-1 Ed.
5.1:2013), so as to convert that publication into the CSA/UL standard: Particular

requirements for battery chargers.

102DV DE Modify the last paragraph in NOTE 3 of the Part 2 IEC Foreword by replacing it

with the following:

Words in bold or SMALL ROMAN CAPS in the text are defined in Clause 3. When a definition concerns an

adjective, the adjective and the associated noun are also in bold or SMALL ROMAN CAPS.
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103DV D2 Modification to delete the text of the last paragraph of the Part 2 IEC Foreword,
including all eight dashed items.

104DV DE Modification to add the following text at the end of the Part 2 IEC Foreword:
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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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its provisions is
entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such as
electrical, mechanical, thermal, fire and radiation of appliances when operated as in normal use taking into
account the manufacturer's instructions. It also covers abnormal situations that can be expected in
practice and takes into account the way in which electromagnetic phenomena can affect the safe
operation of appliances.

This stapdard takes into account the requirements of IEC 60364 as far as possible so-thaj there is
compatiljility with the wiring rules when the appliance is connected to the supply mains. Howevef, national
wiring rules may differ.

If an appliance within the scope of this standard also incorporates functions that are covered by another
part 2 off [IEC 60335, the relevant part 2 is applied to each function separately, @s'far as is reaspnable. If
applicable, the influence of one function on the other is taken into account.

When a |part 2 standard does not include additional requirements to cover hazards dealt with jn Part 1,
Part 1 applies.

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that it is not necessary to
specify pargicular requirements for the appliance in question over and above the'general requirements.

This stapdard is a product family standard dealing with-the safety of appliances and takes précedence
over horizontal and generic standards covering the same.subject.

NOTE 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken into consideration when
developing the general and particular requirements for the 1EC 60335 series of standards. For example, in the case of femperature
requirements for surfaces on many appliances, generi¢’standards, such as ISO 13732-1 for hot surfaces, are not gpplicable in
addition to|Part 1 or part 2 standards.

An applignce that complies with the text of this standard will not necessarily be considered to comply with
the safely principles of the standard.if, when examined and tested, it is found to have other feajures that
impair the level of safety covered\by these requirements.

An appliance employing materials or having forms of construction differing from those detailed in the
requirenients of this standard may be examined and tested according to the intent of the reqliirements
and, if found to be substantially equivalent, may be considered to comply with the standard.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES - SAFETY -
Part 2-29: Particular requirements for battery chargers

1 Scope

This clause of Part 1 is replaced by the following.

60 ge mith Qe e ol-ele . D e a ge a ala enolg ala m'laruse

having an output not exceeding 250 V ripple-free direct current, their rated voltage being ngdi'rhore than

+ CSA C22.1, Canadian Electrical Code (CE Code), Partd;

+ NFPA 70, National Electrical Code (NEC), in the United States.

DV.1 DR Modification to add the following text to Clause 1 of the Part 2@after the second
baragraph:

his standard covers the above-noted products that are intendéd,to be installed ofr used in
accordance with:

Battery ghargers intended for charging batteries in a-household end use application outside the| scope of

the IEC 60335 series of standards are within the scope of this standard.

Requirements for battery chargers for use by.children at least 8 years old without supervision arg given in

Annex AA.

Battery

DV.2 D2 Modification to.replace the fourth paragraph of Clause 1 of the Part 2 witH the
following NOTE:

INOTE 101ADV Annex_AA, which is a normative annex in IEC 60335-2-29, is included in this Stanglard as an
informative annex for reference only.

thargers mot intended for normal household use, but which nevertheless may be a gource of

danger tp the“public, such as battery chargers intended for use in garages, shops, light industfy and on

farms, arle within the scope of this standard.

1DV.3 D2 Modification to add the following text and NOTE 101BDV to Clause 1 of the Part 2
after the fifth paragraph:

Battery chargers intended for use in a commercial environment are within the scope of this
standard.

NOTE 101BDV The following list, although not comprehensive, gives an indication of commercial environments:
— public use areas such as hotels, schools, hospitals;

- retail outlets, for example shops and supermarkets;
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business premises, for example offices and banks.

As far as is practicable, this standard deals with the common hazards presented by appliances that are
encountered by all persons in and around the home. However, in general, it does not take into account

— persons (including children) whose

* physical, sensory or mental capabilities; or

.|
prevents

— childrer
NOTE 101
— for applia

—in many (
the protecti

NOTE 102

— built-in ba
— battery ch
— battery ch

— battery ch
atmospherd

— battery ch

—supply un

HCK OT experience and Knowledge

them from using the appliance safely without supervision or instruction;

playing with the appliance.

Attention is drawn to the fact that

ces intended to be used in vehicles or on board ships or aircraft, additional requiréments may be necessary;

ountries additional requirements are specified by the national health authorities, the national authorities resf
n of labour and similar authorities.

['his standard does not apply to

tery chargers, except those for installing in caravans and‘similar vehicles;

argers that are part of an appliance, the battery of whieh is not accessible to the user;
argers intended exclusively for industrial purposes;

argers intended to be used in locations where special conditions prevail, such as the presence of a corrosive g
(dust, vapour or gas);

argers for emergency lighting (IEC 60598-2-22);

ts for electronic equipment.

onsible for

r explosive

1DV.4 D2 Modification to replace NOTE 102 of Clause 1 of the Part 2 with the following:

N

OTE 102.This standard does not apply to

built-in ¢ I <

battery chargers installed on land vehicles, including caravans;

battery chargers installed on marine craft;

automotive battery chargers;

battery chargers for e-mobility devices and e-bikes, provided the batteries are separately charged;

battery chargers that are part of an appliance, the battery of which is not accessible to the user;

— battery chargers intended exclusively for industrial purposes where use by trained operators in an environment
that is not accessible by the general public is relied upon as a measure of risk reduction;
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— battery chargers intended to be used in locations where special conditions prevail, such as the presence of a
corrosive or explosive atmosphere (dust, vapour or gas);

— battery chargers for emergency lighting;

— supply units for electronic equipment;

— battery chargers for uninterruptable power supplies;

— DC distribution boards.

q

2 Nornmpative references

This clay
Addition
IEC 600¢
IEC 615
voltages

supply u.

IEC 615

INOTE 103DV This Part 2-29 may be employed for investigation of components and ;sub-assembl
gtandard, the tests for the component or sub-assembly specified in the particular appliance standa

subassembly might be required. For example, if a control system is associated- with the particulal

DV.5 D2 Add NOTE 103DV to Clause 1 of the Part 2:

urpose of their pre-selection for use in appliances. If the component or sub-assembly used complig
tases will not need to be made in the particular appliance or assembly. Additional)testing on a con

ontrol system, additional tests could potentially be necessary on the final appliance.

se of Part 1 is applicable except as follows.

8-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

p8-2-4:2009, Safety of transformers) reactors, power supply units and similar products
up to 1 100 V — Part 2-4: Particular requirements and tests for isolating transformers a
hits incorporating isolating transformers

h8-2-7:2007, Safety of-power transformers, power supplies, reactors and similar produ

2-7: Particular requirements.and tests for transformers and power supplies for toys

DV D2 Modification to replace Clause 2 of the Part 2 with the following:
his clause of Part 1 is applicable except as follows.

ddjtion:

es for the
s with this
fd in some
hponent or
appliance

or supply
nd power

bts — Part

CSA C22.2 No. 94.2-15, Enclosures for electrical equipment, environmental considerations

IEC 61558-2-4:2009, Safety of transformers, reactors, power supply units and similar
products for supply voltages up to 1100 V — Part 2-4: Particular requirements and tests for
isolating transformers and power supply units incorporating isolating transformers

IEC 61558-2-7:2007, Safety of power transformers, power supplies, reactors and similar
products — Part 2-7: Particular requirements and tests for transformers and power supplies
for toys

UL 50E, Enclosures for electrical equipment, environmental considerations
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3 Terms and definitions

This clause of Part 1 is applicable except as follows.

3.1 Definitions relating to physical characteristics

3.1.1  Addition:

Note 1 to entry: The rated voltage is the rated input voltage.

3.16 A

Note 2 to en]

319 R

dition:
try: The rated current is the rated input current.

bplacement:

normal gperation

operation

Battery ¢
current 1
that the ¢
voltage.

When thq
capacitor
instructio

of the appliance under the following conditions:

hargers for charging lead-acid batteries, and other battery chargers having a rated D¢
ot exceeding 20 A, are connected to the circuit of Figure 104. The variable resistor is ad
urrent in the circuit is the rated DC output current when the battery charger is supplied

charging current is controlled by the state oficharge of the battery, the variable resisto
are replaced by a discharged battery of the¢type and having the largest capacity specif
ns.

Other batftery chargers are connected to a discharged battery of the type and having the largest

specified

3.1.101
rated DC
output vo

3.1.102
rated DC
output cu

3.2 Def

in the instructions.

output voltage
tage assigned to thetbattery charger by the manufacturer

output current
rrent assigned to the battery charger by the manufacturer

nitions relating to means of connection

[ output
usted so
at rated

 and the
ed in the

capacity

3.2.2 Addition:

Output flexible cords are not considered to be interconnection cords.

3.4.3 Replacement:

safety isolating transformer
transformer, the input winding of which is electrically separated from the output winding by an insulation at
least equivalent to double insulation or reinforced insulation, that is intended to supply a battery
charging circuit having an output voltage not exceeding 120 V ripple-free direct current

Note 1 to entry: Ripple-free means an r.m.s. ripple voltage not exceeding 10 % of the DC component.
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3.5 Definitions relating to types of appliances

3.5.101

DC distribution board
panel having circuits for distributing DC power to socket-outlets or terminals

3.5.101DV D2 Delete 3.5.101 of the Part 2:

This definition does not apply.

3.5.102
type1b
battery ¢

3.5.103

type2b
battery c
3.6 De

3.6.101

httery charger

harger the output circuit of which is supplied through a safety isolating transformer

httery charger

harger the output circuit of which is supplied through an isolating-transformer

initions relating to parts of an appliance

isolating transformer

transforn
least eq
charging

Note 1 to ¢

ner, the input winding of which is electrically separated from the output winding by an ing
ivalent to double insulation or reinforced:insulation, that is intended to supply

circuit having an output voltage not exceeding 250 V ripple free DC

htry: Ripple-free means an RMS ripple voltage notexceeding 10 % of the DC component.

4 Gengral requirement

This clad

se of Part 1 is applicable.

5 Gengéral conditions for.the tests

This clad

52 Ad

If the tes

se of Part 1 is applicable except as follows.
ition:

f 0f\24.101 is carried out, two additional battery chargers are required.

ulation at
a battery

5.101 Battery chargers are tested as motor-operated appliances.

6 Classification

This clause of Part 1 is applicable except as follows.

6.1DV DR Modification to replace 6.1DV of the Part 1 with the following:

CLASS 0 APPLIANCES and CLASS 01 APPLIANCES are not allowed.

6.2 Addition:
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Battery chargers for outdoor use shall be at least IPX4.

6.2DV D2 Delete 6.2 of the Part 2:

This addition does not apply.

7 Marking and instructions

This claugse of Part 1 is applicable except as follows
7.1 Addjtion:
Battery chargers shall be marked with

— rated DC output voltage, in volts;
— rated DC output current, in amperes, however no other output current shall be marked;
—the rategd current, in amperes, of protective devices incorporated in a’DC distribution board;

— the pojarity of the output terminals unless incorrect poldrity connection is prevented. The
hall be indicated by symbol IEC 60417-5005 (2002<10) and the negative terminal by syfbol IEC
60417-5006 (2002-10);

terminal §

— the timg-current characteristic of fuse-links of the time-lag type;

— “Beforel charging, read the instructions” or symbol ISO 7000-0790 (2004-01); (not required if th
charger dutput is less than 20 VA);

— “For indoor use” or symbol IEC 60417-5957 (2004-12) or “Do not expose to rain” or symbol IE

6062 (20

degree of protection against harmful ingress of water of at least IPX4);

— the subptance of the fallowing, if the output is at least 20 VA and the battery charger is for charg
acid battgries:

* disconnéct the supply before making or breaking the connections to the battery;

Cl‘nrgmg

11-05); (not required if the battery charger output is less than 20 VA or the battery charg

VARNING: Explosive gases. Prevent flames and sparks. Provide adequate ventilatig

positive

E battery

C 60417-
er has a

ing lead-

n during

Battery chargers incorporating an engine-cranking switch that allows the battery charger to supply a
supplementary starting current for the engine shall be marked with

— the maximum "on" time;

—the min

imum "off" time or the maximum ratio between the "on" time and the "off" time.
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7.1DV.1 D2 Modification to add the following after the first paragraph of the “Addition” to
7.1 of the Part 2:

The RATED DC OUTPUT VOLTAGE and the RATED DC OUTPUT CURRENT need not be marked if the
battery charger is intended to be used with a specific model or series of battery as
specified in 7.12.

7.1DV.2 D2 Modification to delete the third dashed item from the list in the first paragraph of
the “Addition” to 7.1 of the Part 2.

\

74 Ad

If the ba
the batte

7.6 Ad

7.1DV.3 D2 Modification to replace the sixth dashed item in the list in the first parag

1+ “Before charging, read the instructions” or symbol ISO 7000-0790 (2004-01) o
M002 of ISO 7010; (not required if the battery charger output is less’than 20 VA);

+ “For indoor use” or symbol IEC 60417-5957)(2004-12) or “Do not expose to
symbol IEC 60417-6062 (2011-05); (not required if the battery charger output is les$ than 20

7.1DV.5 D2 Modification to delete the last paragraph of the “Addition” to 7.1 in the K

he “Addition” to 7.1 of the Part 2 with the following:

bf the “Addition” to 7.1 in the Part 2 with the following:

/A or the battery charger complies with 15.101DV);

ition:

tery charger can be @adjusted to different rated DC output voltages, the output voltage
ry charger is adjusted shall be clearly discernible.

ition:

[symbol IEC 60417-5005 (2002-10)]  plus; positive polarity

raph of

F symbol

7.1DV.4 D2 Modification to replace the seventh dashed item in the list in the first paragraph

rain” or

Part 2.

to which

[symbol IEC 60417-5006 (2002-10)]  minus; negative polarity

[symbol IEC 60417-5957 (2004-12)]  for indoor use only

[symbol IEC 60417-6062 (2011-05)]  do not expose to moisture

su3771 IEC
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7.6DV D2 Modification to add the following symbol and text:

@ [symbol M002 of ISO 7010] read the instructions

su3/ /2 IEC

7.12 Addition:
The instriictions shall

— state thiat during charging, the battery must be'placed in a well-ventilated area (for chargers for patteries
that release gases into the atmosphere during-normal charging);

— state that the battery charger must-only be plugged into an earthed socket-outlet (for portable class |
battery dhargers for outdoor use);

— explainjthe automatic function, stating any limitation (for automatic battery chargers).
The instriictions for type\1)battery chargers shall also
— specify[the types,the number of batteries and the rated capacity of the batteries that can be chafged;

— include|a warning against recharging non-rechargeable batteries.

The instructions for type 2 battery chargers shall also

— specify the batteries intended to be charged, such as by a catalogue number, series identification or the
equivalent;

— specify the ambient temperature range for the charger during charging.

The instructions for battery chargers for charging automobile batteries shall include the substance of the
following:
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— the battery terminal not connected to the chassis has to be connected first. The other connection is to be
made to the chassis, remote from the battery and fuel line. The battery charger is then to be connected to
the supply mains;

— after charging, disconnect the battery charger from the supply mains. Then remove the chassis
connection and then the battery connection.

If symbol IEC 60417-5957 (2004-12) or symbol IEC 60417-6062 (2011-05) is used, its meaning shall be
explained.

7.12DV D2 Modification to delete the fourth paragraph (automobile batteries) of the
‘Addition” to 7.12 in the Part 2.
7.12.1 |Addition:

The instfuctions for battery chargers for installation in caravans and similaryehicles shall stat¢ that the
connectipn to the supply mains is to be in accordance with the national wiringyules.

1.12.1DV D2 Delete 7.12.1 of the Part 2:

This addition does not apply.

7.101 IDC distribution boards shall be marked with

— the makimum output current, in amperes, for each output circuit;
— the types of any additional power supply that may be connected.
Compliahce is checked by inspection

7.101DV D2 Delete 7.101 of the Part 2:

This marking does not apply.

8 Protéction‘against access to live parts

This clause-of Part 1 is applicable except as follows.

8.1 Addition:

During insertion or removal of batteries having a battery voltage exceeding 42,4 V, protection against
contact with live parts of the battery or of the battery charger shall be ensured.

8.1.4 Addition:

For type 2 battery chargers, voltages and currents are also measured between relevant accessible parts
of opposite polarity.
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8.1.4DV D2 Modification to replace 8.1.4DV of the Part 1 with the following:
* for d.c., the average voltage does not exceed 60 V provided that the peak-to-peak voltage
ripple is less than 10%, or 42,4 V peak otherwise;

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 PovJer input and current

This clau

10.101
voltage o

Complian
voltage.

10.102
from the

For type

5e of Part 1 is applicable except as follows.

The DC output voltage of type 1 battery chargers shall not exceed 120 V. The D
 type 2 battery chargers shall not exceed 250 V.

ce is checked by supplying the battery charger at rated voltagé-and measuring the D

For type 1 battery chargers, the arithmetic mean value of the output current shall no
ated DC output current by more than 10 %.

DC outpuit current by more than 10 %.

Compliarice is checked by connecting the battery.charger to the circuit of Figure 101. The batter)
is suppligd at rated voltage and the variable resistor is adjusted to obtain the rated DC output
The output current is then measured. A battery of the largest voltage and a battery with th
capacity (if different) for each battery chemistry may be used instead of the circuit of Figure 101.
11 Heating

This clauge of Part 1 is applicable except as follows.

11.2 Maqdification:

Battery chargerstare placed in the test corner as specified for heating appliances.

11.7 Replacement:

C output

C output

t deviate

2 battery chargers, the arithmetic mean value of the output current shall not exceed the rated

charger
voltage.
b largest

Battery chargers are operated until steady conditions are established.

12 Void

13 Leakage current and electric strength at operating temperature

This clause of Part 1 is applicable.

14 Transient overvoltages

This clause of Part 1 is applicable.
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15 Moisture resistance
This clause of Part 1 is applicable.

15DV D2 Modification to replace the first sentence of Clause 15 of the Part 2 with the
following:

This clause of Part 1 is applicable except as follows.

5.101ADV D1 Add the following subclause to Clause 15 of the Part 2:
Enclosures of battery chargers intended for use outdoors shall comply with the applicable
equirements of CSA C22.2 No. 94.2 and UL 50E for Type 3R, 3S, 4, or 4X'enclosures.
16 Leakage current and electric strength

This clayse of Part 1 is applicable.

17 Ovgrload protection of transformers and associated circuits
This clayse of Part 1 is applicable except as follows.

Addition
The outdut terminals of the battery charger are short-circuited.
18 Endurance

This clayse of Part 1 is not applicable.

19 Abnormal operation

This clayse of Part 1 is applicable except as follows.

19.1  Mpdificatien

Instead of the tests specified, battery chargers are subjected to the tests of 19.11, 19.12 and [19.101 to
19.103, asapplicable

19.1DV D2 Modification to replace 19.1 of the Part 2 with the following:
Modification:

Instead of the tests specified, battery chargers are subjected to the tests of 19.11, 19.12,
19.101, and 19.102, as applicable.

19.13 Addition:

During the tests, the values of Table 8 apply.


https://ulnorm.com/api/?name=UL 60335-2-29 2020.pdf

28 CSA C22.2 No. 60335-2-29:20 ¢ UL 60335-2-29 OCTOBER 12, 2020

There shall be no rupture of the battery.

19.101 Battery chargers are supplied at rated voltage and operated under normal operation, any
control that operates during the test of Clause 11 being short-circuited.

19.101DV D2 Modification to replace 19.101 of the Part 2 with the following:

Battery chargers are supplied at RATED VOLTAGE and operated under NORMAL OPERATION with
any control that operates during the test of Clause 11 that

regulates the output voltage;

regulates the output current; or

limits the temperature

heing disabled in turn.

19.102 [The battery charger is connected to a fully charged battery, the connections being in r¢verse to
normal use. The battery is to have the largest capacity of the types specified in the instructfons, the
capacity pf a lead-acid battery, however, being 70 Ah. The battery charger is operated while supplied at
rated voltage.

19.102DV D2 Modification to add the following'to 19.102 of the Part 2:

Tlhe test is not conducted if the construction of the battery charger is such that reyersal of
the connections of the battery is prohibited by design.

19.103 |Battery chargers intended o be used with a DC distribution board are supplied |at rated
voltage gnd operated under narmal operation until steady conditions are established. The load is
increased to raise the output current by 10 % until steady conditions are again established. This pfocedure
is repeategd until the protective device operates or short-circuit conditions are established.

1(9.103DV D2 Delete 19.103 of the Part 2:

Tlhis clause does not apply.

20 Stability and mechanical hazards

This clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable except as follows.
21.1  Modification:

The impact energy is increased to 1,0 J £ 0,05 J.
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Addition:

Compliance is also checked by the test of 21.101.

21.101

The batf

position.

After thel test the battery chargers shall show no damage<that could impair compliance with 8.
16.3 and Clause 29.

21.102

they may be subjected.

Complia

conditions:

— the batfery charger is built into an enclosure made from plywood approximately 20 mm thick, th
dimensigns being the minimum stated in the installation instructions;

21.101DV D2 Modification to replace thefirst paragraph of 21.101 of the Part 2 with
following:

60068-2-31, which is carried out-on three appliances.

21.1DV D2 Modification to replace 21.1 of the Part 2 with the following:

Modification:

For battery chargers that are STATIONARY APPLIANCES, the ball impact test shall be performed

and the impact energy is increased to (6,8 * 0,3) J.

Addition:

Direct plug-in battery chargers “are subjected to the test free-fall — procedure

Battery chargers for.installing in caravans and similar vehicles shall withstand vibrations

nce is checkéd by carrying out the vibration tests specified in IEC 60068-2-6 under the

For direct plug-in battery chargers, compliance is also checked by the test.of 21.101.

ery chargers are dropped from a height of 1 m, each appliance being dropped from g

Battery chargers, other than built-in battery chargers, having a-mass not exceeding 5 kg are
subjectef to the test free-fall — procedure 1, of IEC 60068-2-31, which is carried out on three app

fances.

different

1, 15.1.1,

the

, of IEC

to which

following

e internal

— the enclosure is strapped to the vibration generator with the battery charger in its normal position of use;

— the direction of vibration is vertical;

— the amplitude of vibration is 0,35 mm;

— the sweep frequency range is 10 Hz to 55 Hz;

— the duration of the test is 30 min.
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The battery charger shall show no damage that could impair compliance with 8.1, 15.1.1, 16.3 and Clause
29, and connections shall not have worked loose.

21.102DV D2 Delete 21.102 of the Part 2:

This clause does not apply.

22 Construction

This clauge of Part 1 is applicable except as follows.
22.26 HReplacement:

The outplit circuit of a type 1 battery charger shall be supplied through a safety ‘isolating transformer
and shall not be connected to accessible metal parts or an earthing terminal-“The insulation |between
parts opdrating at safety extra-low voltage and live parts shall comply withthe’requirements foy double
insulation or reinforced insulation.

The outppt circuit of a type 2 battery charger shall be supplied through an isolating transforqmer and
shall not be connected to accessible metal parts or an earthingderminal. The insulation betwgen parts
operating at safety extra-low voltage and live parts shall .¢omply with the requirements for double
insulation or reinforced insulation.

Compiliarice is checked by inspection and by the tests-specified for double insulation or rejnforced
insulatiopn.

22.26DV D2 Modification to replace 22:26 of the Part 2 with the following:

Replacement:

he output circuit of a TYPE 1 BATTERY CHARGER shall be supplied through a SAFETY ISOLATING
RANSFORMER and shall'not be connected to other ACCESSIBLE METAL PARTS or an parthing

22.101 Each circuit supplied from a DC distribution board shall incorporate an overload protective
device.

Compliance is checked by inspection.
22.101DV D2 Delete 22.101 of the Part 2:

This clause does not apply.
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22102 Battery chargers for installing in caravans and similar vehicles shall be constructed so that they
can be securely fixed to a support. Keyhole slots, hooks and similar means, without any further means to
prevent the battery charger from being inadvertently lifted off the support, are not considered to be

securely

fixed.

Compliance is checked by inspection.

22.102DV D2 Delete 22.102 of the Part 2:

This clause does not apply.

23 Internal wiring

This clad

24 Cor

This clad

2412

The rele
tested in

r

24.1.2DV DC Modification to replace 24.:1.2 of the Part 2 and 24.1.2 and 24.1.2DV of

The relevant standard for transformers in associated switch mode power supplies

se of Part 1 is applicable.

hponents

se of Part 1 is applicable except as follows

Addition:

vant standard for isolating transformers is IEC ©1558-2-4. If they have to be tested,
accordance with Annex BB.

| with the following:

BB of IEC 61558-2-16. Clause-26 of IEC 61558-1 and Annex H of IEC 61558-1

The relevant standard for SAFETY ISOLATING TRANSFORMERS is IEC 61558-2-6. If they

pplicable.

ested, they are tested in accordance with Annex BB. Alternatively, they may co

they are

the Part

is Annex
are not

ply the

he relevant standard for ISOLATING TRANSFORMERS is IEC 61558-2-4. If they haE to be

equirements for.CLASS Il CONSTRUCTION and are tested in accordance with Annex

have to

pe tested) they are tested in accordance with Annex G. Alternatively, they may comply the

equirements for CLASS Il CONSTRUCTION and are tested in accordance with Annex G.

24.1.4DV DC Modification to replace the first paragraph of 24.1.4 of the Part 1 with the
following:

Automatic controls containing electromechanical contacts that cycle in NORMAL OPERATION
shall comply with the endurance requirements of CAN/CSA-E60730-1 and UL 60730-1
together with the relevant Part 2 based upon the intended application.

24.4 Addition:
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The requirement is also applicable to plugs, connectors, socket-outlets and appliance outlets in the battery
charger output circuit.

25 Supply connection and external flexible cords
This clause of Part 1 is applicable except as follows.
25.1DV DR Modification to add the following to 25.1 of the Part 1:

The rating of the attachment plug shall not be less than the greater of

— the RATED CURRENT or for battery chargers marked with RATED POWER INPUT; the| current
drawn during the test of 10.1; or

125% of the highest continuous current that is sustained for 3 hours or mor¢ by the
attery charger under the conditions of 10.2.

o

OTE The requirement in the second dashed item conforms to requirements_in NEC Articles 210, 422.10, and
P2.11 which is related to the performance characteristics of common thermal magnetic circuit breakers used in
Fanch circuits.

o b Z

(o

fompliance is checked by inspection and measurement.

25.3DV D2 Modification to delete the first and second dashed items of 25.3 of the Part 1.

25.5 Addition:

The requirement is also applicable to ouiput flexible cords for battery chargers having a rated output
voltage gxceeding 42,4 V.

25.5DV D2 Modification to replace 25.5 of the Part 2 with the following:

Addition:

TYPE Z ATTACHMENTS are allowed.

utput-voltage exceeding

qhe requirement is also applicable to output flexible cords for battery chargers having an

— 60V, provided that the peak-to-peak ripple does not exceed 10%; or

—42,4V peak, otherwise.

25.7 Addition:

The requirement is also applicable to output flexible cords for battery chargers having a rated output
voltage exceeding 42,4 V.

Battery chargers for charging vehicle batteries shall not be fitted with natural rubber-sheathed supply
cords.
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For battery chargers intended for use at low temperatures, the supply cord shall have properties not less
than those specified for ordinary polychloroprene sheathed cords (code designation 60245 IEC 57).

25.7DV DC Modification to replace 25.7 of the Part 2 with the following:

Addition:

The requirement is also applicable to output flexible cords for battery chargers having an

output voltage exceeding

+ 60 V, provided that the peak-to-peak ripple does not exceed 10%; or
+42,4 V peak, otherwise.

Battery chargers for charging vehicle batteries shall not be fitted"with natura
sheathed SUPPLY CORDS.

he face of the attachment plug to the plane of the cord-entry hole in the battery c

rubber-

The input cord for battery chargers shall be not less than 1,8.m’ long when measured from

harger. A

attery charger intended for mounting in a fixed locationnmay have a shorter cord |ength. A
attery charger with a mass of 455 g or less shall be acceptable if the total combing¢d length
f the input and output cords is 1,8 m or more and<he length of the input cord is at least 1
The type of suPPLY CORD shall be in accordance with Table 25.7DV.101.
Table 25.7DV.101
Supply cord types
Appliance Supply cord type
Portable battery charger SPT-2, SV, SVT, or equivalent.
Stationary battery charger S, SE, SO, SPT-3, ST, STO, SJ, SJO, SJT, SJTD, or
equivalent.
Battery charger for(outdoor use SOW, SJOW, STOW, SUTOW or equivalent.
25.8 Addition;

The reqt|1irement is also applicable to output flexible cords for battery chargers having a rate|d output

voltage exceeding 42,4 V.
25.8DV D2 Modification to replace 25.8 of the Part 2 with the following:

Addition:

The requirement is also applicable to output flexible cords for battery chargers having an

output voltage exceeding
— 60V, provided that the peak-to-peak ripple does not exceed 10%; or

— 42,4 V peak, otherwise.
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25.15 Addition:

The requirement is also applicable to output flexible cords for battery chargers having a rated output
voltage exceeding 42,4 V.

25.15DV D2 Modification to replace 25.15 of the Part 2 with the following:
Addition:

The requirement is also applicable to output flexible cords for battery chargers having an
dutput voltage exceeding

60 V, provided that the peak-to-peak ripple does not exceed 10%; or

42,4 V peak, otherwise.
25.23DV D2 Modify 25.23 of the Part 1 by adding the followingdashed item after the|second
dashed item:

— for CLASS Il CONSTRUCTION, for interconnection cords of a CLASS | APPLIANCE or|CLASS I
Af‘PLIANCE, the cross-sectional areas of the conductors need not comply with 25.8 if the
t

mperature of the cord insulation specified in Fable 3 and Table 9 is not exceedefl during
the tests of Clause 11 and Clause 19, respectively.
26 Terminals for external conductors

This clauge of Part 1 is applicable except as-follows.

26.5 Madification:

This reglirement does not apply to the terminals of the output circuit having a no-load voltage not
exceeding 42,4 V.

26.5DV D2 Madification to replace 26.5 of the Part 2 with the following:

his requirement does not apply to the terminals of the output circuit having a|no-load
Itage nhot exceeding

-60V, prowaea that the peaR-Eo-peaR rlpple does not exceed 10%; or

—42,4 V peak, otherwise.

27 Provision for earthing
This clause of Part 1 is applicable.
28 Screws and connections

This clause of Part 1 is applicable.
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29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.
29.2 Addition:

For battery chargers for outdoor use, the microenvironment is pollution degree 3 unless the insulation is
enclosed or located so that it is unlikely to be exposed to pollution during normal use of the appliance.

30 Resistance to heat and fire

This clayse of Part 1 is applicable except as follows.

30.2DV DC Modification to add the following to 30.2 of the Part 1:
For STATIONARY APPLIANCES, polymeric enclosures that contain uninsulated LIVE PARTS shall
have a 5VA flammability rating when tested in accordance with IEC-60695-11-20.
30.2.2 Not applicable.

31 Registance to rusting

This clayse of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

This clayse of Part 1 is applicable.
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B C—— V R
T
IEC

A mean reagding ammeter

B battery chjarger

C capacitor|

where
I, = rated D

having a capacitance, in farads, given by: 12,5

I}"

pxfxU,

C output current, in amperes;

p = 1, for hglf-wave rectification and 2, for full-wave rectification;

f= supply frequency, in hertz;

U, = rated I)C output voltage, in volts.

I output curgent

R variable 1
Toutput ter
V mean rea
NOTE 1 T
NOTE2 T

Bsistor

ninals of the battery charger

Hing voltmeter

he capacitor can have a capacitance deviating from the calculated values of +20 %.

he capacitor may have to be precharged before the battery charger can operate.

Figure 101

Circuit for testing battery chargers
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