IEC 60335-2-90:32%—?
a9

IEC 60335-2-90

Edition 5.0 2024-07

INTERNATIONAL |
STANDARD Qé :

NORME N\
INTERNATIONALE QO

AN

Part 2-90: Particular requirements for com%
s

Appareils électrodomestiques et analogugq
Partie 2-90: Exigences particuliéres pour |

commercial
$ \

crowave ovens

Household and similar electrical appliances — Sﬁ*

gcurité —
ours a micro-ondes a usage



https://www.stdhive.com/standards/iec-60335-2-90-ed-50-b2024-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 IEC, Geneva, Switzerland

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

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

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

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

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

About the IEC

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

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple.s " ma'C sure that you have the
latest edition, a corrigendum or an amendment might have been published.

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and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

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

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

If you wish to give us your feedback on this publication or xe2n
further assistance, please contact the Customer C-nice
Centre: sales@iec.ch.

IEC Products & Se vices Portal - products.iec.ch

Discover our po. ‘el Ul search engine and read freely all the
publications previe 's, graphical symbols and the glossary.
With a subs ription you will always have access to up to date
content t~ilorc A to your needs.

Electroy ~dia - www.electropedia.org

T!'e worlas leading online dictionary on electrotechnology,
co. tain' g more than 22 500 terminological entries in English
and rrench, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
wEV) online.

A propos de I'lEC

La Commission Electrotechnique !iic nativiale (IEC) est la premiére organisation mondiale qui élabore et publie des

Normes internationales pour tout ¢ » 4ui

A propos des publications IEC

trait a I'électricité, a I'électronique et aux technologies apparentées.

Le contenu technique des pu. lica.ions IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigenc 'm o | amendement peut avoir été publié.

Recherche de pub''~ations IE ™ -

webstore.iec.ch/a3dvse archform

La recherche 2:7anc ‘e permet de trouver des publications IEC
en utilisant diffe.=nts criteres (numéro de référence, texte,
comité d’é‘udes, ...,. Elle donne aussi des informations sur les
projets et le s publications remplacées ou retirées.

'EC ¢ 'st Pui lished - webstore.iec.ch/justpublished
T\stez ‘nforné sur les nouvelles publications IEC. Just
Pub,~*.ed détaille les nouvelles publications parues.
L =ponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

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

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apergus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours accés a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 500 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 25 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-60335-2-90-ed-50-b2024-pdf/

IEC 60335-2-90

Edition 5.0 2024-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Household and similar electrical appliances — Saicty

Part 2-90: Particular requirements for commercial.microwave ovens

Appareils électrodomestiques et analogu's - Sécurité —
Partie 2-90: Exigences particuliéres pour les fours a micro-ondes a usage
commercial

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OM. 11ISE.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 97.040.20 ISBN 978-2-8322-9185-6

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

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


https://www.stdhive.com/standards/iec-60335-2-90-ed-50-b2024-pdf/

-2- IEC 60335-2-90:2024 © |IEC 2024

CONTENTS
FOREWORD ...ttt ettt et et et et ettt e et e et e et e et e et a e anns 4
LN I 2 1 1 L N 1 PN 7
1 1T o 1= S 8
2 NOrmMative referENCES ... e 9
3 Terms and definitioNs ... 10
4 General FEQUITEMENT. ... e 13
5 General conditions for the tests . ... 13
B ClasSifiCatioN ... e e 14
7 Marking and INSTrUCHIONS ... .. e e A
8 Protection against access to live parts.........cooiiiiiiiiiii i 16
9  Starting of motor-operated applianCes ..o e 17
10 Power input @and CUIENt ... e ee e ee it e e aneaeens 17
I S o =7 o T S P 17
12 Charging of metal-ion batteries ... 20
13 Leakage current and electric strength at operating temperature. ... ... 20
14 Transient overvoltages ..o 20
15 MOISTUIE reSISTANCE ..ot T e e 21
16 Leakage current and electric strength ... ... 21
17 Overload protection of transformers and associated cicuits ...l 22
T8  ENAUIANCE ... e 22
19 ADNOIrMaAl OPEratiON .o 23
20 Stability and mechanical hazards......oo . 25
21 Mechanical strength ... 26
22 CONSITUCTION Lo e e 28
23 Internal wiring...............ooooo S 33
24 Components............... N B ettt et e et e et ettt a e e e aa e e anaaas 33
25 Supply connection ena =2xtzrnal flexible cords ... 33
26 Terminals for extarnc! CONAUCIOTS . ... uuiii e 34
27  Provision fOr @a mthil g ..o 34
28  SCreWs ariC CONMEULIONS ..ottt e e e e et et e e e e e e e enees 34
29 Clearancer, creepage distances and solid insulation ... 34
30 Resistante to heat and fire ..o 34
3 S S aANCE 10 FUSTING oot e 35
-2 Nadiz tion, toxicity and similar hazards...... ... 35
BN 1 £ = 38
Annex A (informative) RoUtiNg teStS . ...c.iiviiii 39
Annex R (normative) Software evaluation ..o 41
Annex AA (normative) Combination miCrowave OVENS ..........ccouiviiiiiiiiiii e 42

Annex BB (normative) Requirements for commercial microwave ovens without a cavity
door and With CONVEYOI-tYPe MEANS ... ... it 44

Annex CC (informative) Overview of the requirements for covers, means of access
AN STMIA e e 58


https://www.stdhive.com/standards/iec-60335-2-90-ed-50-b2024-pdf/

IEC 60335-2-90:2024 © |IEC 2024 -3-

Annex DD (informative) Rationales for the microwave barrier and associated leakage

(S £ PP 60
Annex EE (normative) Microwave ovens intended to be used on board ships.........c...c......... 66
BB O G AP Y . e 70
Figure 101 — Test rod for door interlock concealment............ccoooiiiiiiiii i, 36
Figure 102 — Probe for measuring surface temperatures ... 36
Figure 103 — Front view of appliance with identification of excluded areas ............................ 37
Figure BB.201 — Splash apparatus..........couiiiiiiiii e e 55
Figure BB.202 — Arrangement for measurement of microwave leakage from access

FoT 01T oY oo PP .59
Figure BB.203 — Examples of definitions of Clause 3 ..., 57

Table 101 — Maximum temperature rises of external accessible surfaces under normal

operating CoONAItIONS. ... e e e e 19
Table 102 — Maximum temperature rises of external accessible surfaces for .ppliances
intended to be used in areas open to the public under normal opeiating couditions .............. 20
Table 103 — Number Of POtatOeS ......coviiii e e 24
Table BB.201 — Specifications for microwave barriers............. oo, 51
Table BB.202 — Assembling torques for screwed connecticns previding earthing

(o700 110 1T 13 Y PN 53
Table CC.1 — Overview of the requirements for covers, means of access and similar............ 59

Table EE.201 — Assembling torques for screwed cnne ctions providing earthing
(o0 0 41 16T 1720 68


https://www.stdhive.com/standards/iec-60335-2-90-ed-50-b2024-pdf/

1

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 60335-2-90:2024 © |IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-90: Particular requirements for commercial microwave ovens

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. T> ti.'s exd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.hical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatioi.’s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th > subject dealt with
may participate in this preparatory work. International, governmental and non-governmente: nr¢ anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc =n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as . e@.rly 2s pussible, an international
consensus of opinion on the relevant subjects since each technical commii.>e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioz.a. anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg onal sublication shall be clearly indicated in the latter.

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 certificatior holies.

All users should ensure that they have the laic=t ~dition of this publication.

No liability shall attach to IEC or its dire :itc's,.employees, servants or agents including individual experts and
members of its technical committees end . -C ‘lational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap !ication of this publication.

IEC draws attention ‘v ‘he possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ‘0 pcsition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of .. 27Jdate of publication of this document, IEC had not received notice of (a) patent(s), which
may be require ' to imple. nent this document. However, implementers are cautioned that this may not represent
the latest inf-rma’on, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not k= he'd responsible for identifying any or all such patent rights.

IEC 60I35-2-90 has been prepared by subcommittee 61B: Safety of microwave appliances for
hcuschod and commercial use, of IEC technical committee 61: Safety of household and similar
~lecrical 1ppliances. It is an International Standard.

inis fifth edition cancels and replaces the fourth edition published in 2015 including its
Amendment 1:2019. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)

b)

the appliance used in area open to the public has been introduced in Clause 1, 3.8.107,
7.12,8.1.1, 11.8, 20.2, 22.103.2, 22.105 and 22.117;

Subclauses 5.5, 7.12.1, 11.2, 11.7, 20.1 and 20.101 have been modified to add for stacking
installation;
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c) Subclauses 7.1, 11.7 and 22.61 have been modified for the appliance outlets and socket-
outlets;

d) Subclause 7.12 has been improved in clarity;

e) maximum temperature rises of external accessible surfaces have been added in
Subclause 11.8;

f) test criterion has been modified in Subclause 15.101;

g) Subclause 16.101 has been modified to move the content of 16.101.1, 16.101.2 directly
under 16.101.

h) Subclauses 19.11.2, 19.13, Clause 21, Subclauses 22.105, 22.111 and Annex AA have
been improved in clarity;

i) Annex BB and Annex EE have been modified to add screw requirements.

The text of this International Standard is based on the following documents:

Draft Report on voting

61B/702/FDIS 61B/706/RVD

Full information on the voting for its approval can be found in the repart on soting indicated in
the above table.

The language used for the development of this International 3te ndard is English.

This document was drafted in accordance with ISO/IEC Lirectives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/,=C Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main accument types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts of the IEC 60335 series. under the general title: Household and similar
electrical appliances — Safety, can be foui (.01 the |IEC website.

This part 2 is to be used in zonjirction with the latest edition of IEC 60335-1 and its
amendments unless that edition Lrec.ades it; in that case, the latest edition that does not
preclude it is used. It was establi. heu on the basis of the sixth edition (2020) of that standard.

NOTE 1 When "Part 1" is menti. r:d "1 this standard, it refers to IEC 60335-1.

This part 2 supplemerts o modifies the corresponding clauses in IEC 60335-1, so as to convert
that publication intc'*he 1 =C standard: Particular requirements for commercial microwave ovens.

When a particula. subclause of Part 1 is not mentioned in part 2, that subclause applies as far
as is reascnav'e. When this standard states "addition", "modification" or "replacement", the
relevant text \n Part 1 is to be adapted accordingly.

NG TE 2z e following numbering system is used:
su. clauves, tables and figures that are numbered starting from 101 are additional to those in Part 1;

uinless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.
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 type 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 this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations can need a transitional period following publication of a new, amended or revised IEC publication in
which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for implementation nc*ionc'ly
not earlier than 12 months or later than 36 months from the date of publication.

The following differences exist in the countries indicated below.

- 5.3 Microwave leakage is not to exceed 10 W/m?2 during the initial test (Japan,
USA and Canada).

- 6.1: Microwave ovens may be class 0l if the rated voltage.doe: not exceed more
than 150 V (Japan).

- 712 Some warnings have to be marked on the applianc. an'l be visible to the user
(Canada).

— Clause 18: The test is carried out on two appliances (Ul ¢.).

- 19.11.2: The input voltage variation is not appliec (UCA).

- 19.13: Microwave leakage is only measure ai the end of each test (USA).

- 21.102: The applied force is 222 N (USA;.

- 21.103: Microwave leakage is not to exceeu 50 W/m2 (Japan and USA).

- 22111 Microwave leakage is only meesured at the end of the test (USA).

- 22112 Microwave leakage is :01 to exceed 50 W/m2 (Japan and USA).

- 22.116: All access to the cevity has to be prevented (USA).

- 27.2: A terminal for ¢n external equipotential conductor is not required (Japan).
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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.

Guidance documents concerning the application of the safety requirements for appliances can
be accessed via TC 61 and SC 61B supporting documents on the IEC website

https://www.iec.ch/tc61/supportingdocuments
https://www.iec.ch/sc61b/supportingdocuments

This information is given for the convenience of users of this International Standard ar.d aces
not constitute a replacement for the normative text in this standard.

This standard recognizes the internationally accepted level of protection against *.2zai < such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as ‘n normal
use taking into account the manufacturer's instructions. It also covers abnormez! situations that
can be expected in practice and takes into account the way in whicn = ectromagnetic
phenomena can affect the safe operation of appliances.

This standard takes into account the requirements of IEC 60364 as 1. as possible so that there
is compatibility with the wiring rules when the appliance is connectud to the supply mains.
However, national wiring rules can differ.

If an appliance within the scope of this standard also inccrpo ates functions that are covered
by another part 2 of IEC 60335, the relevant part 2 ic apnlied to each function separately, as
far as is reasonable. If applicable, the influence 2f o0..e function on the other is taken into
account.

When a part 2 standard does not include adcitional requirements to cover hazards dealt with in
Part 1, Part 1 applies.

NOTE 1 This means that the technical:com 1i*.ees responsible for the part 2 standards have determined that it is
not necessary to specify particular requirer. 2ns for the appliance in question over and above the general
requirements.

This standard is a product icmily standard dealing with the safety of appliances and takes
precedence over horizonta, «nd generic standards covering the same subject.

NOTE 2 Horizontal putiica.‘ons, basic safety publications and group safety publications covering a hazard are not
applicable since they ha. = be :n taken into consideration when developing the general and particular requirements
for the IEC 60335 series o1 ~“tandards.

An appliaiice ‘hat complies with the text of this standard will not necessarily be considered to
comply with the safety principles of the standard if, when examined and tested, it is found to
have other features which impair the level of safety covered by these requirements.

An apolial ce employing materials or having forms of construction differing from those detailed
in “he requirements of this standard can be examined and tested according to the intent of the
12quirements and, if found to be substantially equivalent, may be considered to comply with the
standard.

NOTE 3 Standards dealing with non-safety aspects of household appliances are:

— |EC standards published by TC 59 concerning methods of measuring performance;

— CISPR 11, CISPR 14-1 and relevant IEC 61000-3 series standards concerning electromagnetic emissions;
— CISPR 14-2 concerning electromagnetic immunity;

— |EC standards published by TC 111 concerning environmental matters.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-90: Particular requirements for commercial microwave ovens

1 Scope
This clause of Part 1 is replaced by the following.

This part of IEC 60335 deals with:

— the safety of microwave ovens with a cavity door intended for commercial use, the. rated
voltage being not more than 250 V for single-phase appliances connectad betwieen one
phase and neutral and 480 V for other appliances.

These appliances are not intended for household and similar purposes The ' are used for
commercial processing of food, also in areas open to the public, fc: example in kitchens
of restaurants, canteens, hospitals and in commercial enterp:ises such as bakeries and
butcheries;

— the safety of combination microwave ovens with a cavilv « oor, the requirements of which
are contained in normative Annex AA;

— the safety of microwave ovens without a cavity door ©nd with transportation means that
are intended for commercial use only, for tho hoating of food and beverages, the
requirements of which are contained in normativ~> A:nex BB.

Microwave ovens covered by normative Annex BB ..zve transportation means for moving the
load through the microwave oven. Requirements for tunnel microwave ovens and several
types of microwave vending machines are co ‘ered.

This standard also deals with microv ave ovens intended to be used on board ships, for which
normative Annex EE is applicable:

In normative Annex BB, a mic.>vrave oven without a cavity door and with transportation
means is described as ¢ ridaecrowave oven. All clauses of this standard apply to these
appliances unless otherviise ~zecified in normative Annex BB.

This part of IEC 60335 also takes into account ordinary persons having access to the
removing area of the ‘ending machine.

The appliai.~e van be built into a vending machine, in which case IEC 60335-2-75 can also be
applicable.

App'iances that use non-electrical energy are within the scope of this standard.

/s tar as is practicable, this standard deals with the common hazards presented by these types
of appliances.

This standard does not take into account the use of a microwave oven without a cavity door
and with transportation means by ordinary persons except in the vicinity of entrance and
exit ports.

The rationales for particular microwave exposure conditions and measures related to microwave
energy being confined by an open structure are given in normative Annex BB.
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