IEC TR 60601-4-3:2018-12 RLV(en)

IEC

o
®

IEC TR 60601-4-3

Edition 2.0 2018-12

REDLINE VERSION

TECHNICAL
REPORT
&
NS
P
b‘:b célour
N’ inside
S
S
<L

Medical electrical equipment —

Rart 4-3: Guidance and interpretation — Co
3spects in the third edition of IEC 6060

N

'(%rations of unaddressed safet)as
1\ Q d proposals for new requiremen

;\\



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 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.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
JH-1211 ICTITVdad 20 VVVVVV.iL‘;b.b;I

SBwitzerland

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

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

IEIC Catalogue - webstore.iec.ch/catalogue Electropedia - www.electropédia.org
The stand-alone application for consulting the entre  The world's leading online(dictionary of electronic ahd
bibliographical information on IEC International Standards, electrical terms containingx21 000 terms and definitions|in
Tgchnical Specifications, Technical Reports and other  English and French, with-equivalent terms in 16 additiopal
ddcuments. Available for PC, Mac OS, Android Tablets and languages. Also known~as the International Electrotechnigal
iPpd. Vocabulary (IEV) online.

IEIC publications search - webstore.iec.ch/advsearchform IEC Glossary ~ std.iec.ch/glossary
The advanced search enables to find IEC publications by a 67 000 electrotechnical terminology entries in English apd
vdriety of criteria (reference number, text, technical  French extracted from the Terms and Definitions clause |of
cdmmittee,...). It also gives information on projects, replaced  IEC publications issued since 2002. Some entries have been
ar]d withdrawn publications. collécted from earlier publications of IEC TC 37, 77, 86 ahd

CISPR.
IEIC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published IEC Customer Service Centre - webstore.iec.ch/csc
ddtails all new publications released. Available online and~ If you wish to give us your feedback on this publication or
algo once a month by email. need further assistance, please contact the Customer Service
Centre: sales@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3

Edition 2.0 2018-12
REDLINE VERSION

TECHNICAL
REPORT

inside

redical electrical equipment —
art 4-3: Guidance and interpretation — Considerations of unaddressed safety|
aspects in the third edition of IEC 60601<? and proposals for new requirements

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 11.040.01 ISBN 978-2-8322-6351-8

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

—-2—- |EC TR 60601-4-3:2018 RLV © IEC 2018

CONTENTS
L@ T T @ ] = I L 6
LN I @ 7 1 L3 1 ] S 8
L SCOPE- AR OO . it 9
2 NOIMALIVE FEIEIENCES .ottt 9
3 Terms and definitiONS ... e 11
Al RECOMMENUALIONS ...ueii et ettt e e e e a et et e e e aeeneeneennenns 12
4.1 Template used for recommendations prepared by SC 62AAMG A4 ................5 N 12
4.2 Recommendation SheetS. ... G 13
4.2.101 Total PATIENT LEAKAGE CURRENT Of @ ME SYSTEM .....cvvnvivniiiniiieee 0 13
4.2.102 Pollution degree for MOPP .......coiuiiiiiiiiiiieeeeeeeeeeeee e e 14
4.2.103 Transients on DC Mains .....ccoccovevvieiiiiiiniiiiieiineineeneneee 14
4.2.104  Altitude factor for DEFIBRILLATION-PROOF APPLIED PARTS .. ee: Suuutuneinernennennnnns 15
4.2.105 Defibrillation energy protection for MOOP/MOPP...........al i 16
4.2.106 Overvoltage categories lHl and IV........ccoooveiiiii e 380 e 16
4.2.107 Pollution degree related to different micro/macrag &nvironments ..................... 16
4.2.108 Warnings versus ALARM SIGNALS ....cvvvverereeneeloe e e e eaee 17
4.2.109 Single Y1 capacitor for MOPP ......ccovivine o NS e 17
4.2.110 WORKING VOLTAGE > 14 140 V PeaK ... ..l 18
4.2.111 CREEPAGE DISTANCE and AIR CLEARANCE for dental equipment........................ 18
4.2.112  Short-circuiting of one constituentyart of DOUBLE INSULATION .....c..oeuiunennennnnn. 19
4.2.113 Instability in transSport POSItIOR . e i 19
4.2.114 When-to-conduet Delay timesfor conducting leakage current tests after
humidity preconditioning treatment ..........c.ooviiiiii e 30
4.2.115 DEFIBRILLATION-PROOFETYPE B APPLIED PARTS ..iituiiiniiineiineineeineeenaeaneennaennnannnans 30
4.2.116 Instability excludingransport POSItioN .......ccoeviiiiiiii e 31
4.2.117 DIELECTRIC STRENGTH of two serial MOPP barrier parts..........ccoccoviiiiininnnn. 21
4.2.118 Overheating transSTOrMEr . ... 32
4.2.119 Test equipment for recurrent tests according to IEC 62353 testing used
within JEC 60601-1 type approval teSting ......c.coveuiiiiiiiiiii e 43
4.2.120 Tolerances Of apParatus ......ocucieiiuiiiiie e e 35
4.2.121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE..........ccueevnenneeen 36
4.2.022 S MOTOIS ot aaas 47
4.2.123% Operational INSUIAtION .. ..o 48
4,2:324  WORKING VOLTAGE MEASUIEIMENT. ...utnitiiitiieiee ettt e e e et e e e e eneenas 48
4:2.125  Defibrillation teSt. ... e 39
42 126—OHeentatrersformevirgparts—————————rmm 30
4.2.127 PERMANENTLY INSTALLED ME EQUIPMENT in the HOME HEALTHCARE
ENVIRONMENT . etttttattte e et et et et et et et et e e e e et e e et e e et et e e et e e et e e et rea e e en e e et e eaeaaennes 30
4.2.128 Polystyrene plate for LEAKAGE CURRENT tESIS ....cvuiiuiiiiiiiiiicii e cceeeeeeaeee e 32
4.2.129  PUSH DUIONS . e 33
4.2.130 Temperature limit at the ENCLOSURE in SINGLE FAULT CONDITION........cccuvuneenesn. 34
4.2.131  OptiC COUPIEr reQUIFEMENTS ...t e e e 35
4.2.132 Eye-verification of tester before legibility test.........coooiiiii 37
4.2.133 ENd Stops to prevent OVErtravel ..o 38
4.2.134 MoPP barrier with low WORKING VOLTAGE RMS and high
WORKING VOLTAGE PEAK ...ttt 39
4.2.135 Labeling: spare parts vs. detachable parts vS. ACCESSORIES ......cccvvvvnevvnennnnnn 40


https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © IEC 2018 -3 -

4.2.136 Protective earth impedance of ME SYSTEM > 200 MQ.....cccvviiiiiiiiiiiiieieeen, 43
4.2.137  Ball PreSSUIE 1B . e it 44
4.2.138 MagnesSium alloy ENCLOSURE ... ccuiiuititeiei ettt e et e eae e e e e e et et eane e aneeneenees 45
4.2.139 Instability with initial movement ..o 46
4.2.140  Ball PreSSUIE 1B .. e it 47
4.2.141 DIELECTRIC STRENGTH teSt VAIUCS ...iviiiiiii e 49
4.2.142  SECONDARY CIRCUITS ..ttiittiatet et e et et ettt e et e e et et et et e e et e e et e et e e e eaeeenaeaas 50
4.2.143 LEAKAGE CURRENTS in SINGLE FAULT CONDITION and during component

L= 18] L 30
4.2.144 Impedance of a PROTECTIVE EARTH CONDUCTOR within a DETACHABLE

POWER SUPPLY CORD ..tuuitutinttn et aetiaetiaeeiaettaeetaeetaeetaeetaeetaeeteetneetneenneesn s Wartnns 31
4.2.145 Time delay of the 100 VA lImMit ..o B S 852
4.2.146 Test voltage multiplied by factor 1,6 ........ccoceveeiiiiiiiiiineee e L0, 33
4.2.147 Overflow and spillage ..o 833
4.2.148 DIELECTRIC STRENGTH test of transformers without accessible‘frame .............. 34
4.2.149 Expected voltage 0N SIP/SOPS ..c.uivuiiiiiiieieee e e g Do e e e e e e e e e eneees 34
4.2.150 Flammability rating for transformer bobbin.............. o 3 85
4.2.151 COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS hiruevntrniinaeinaeinaennaennneennns 36
4.2.152 Peak and RMS WORKING VOLTAGES ....iuuiuuiinainsie e N aueiateenaeiaetaetaetaeaeenaenaenens 57
4.2.153  Critical COMPONENES ..oviiiii e e T e 38
4.2.154 LEAKAGE CURRENT test for ME EQUIPMENT With multiple APPLIED PARTS............. 539
4.2.155 DIELECTRIC STRENGTH test value for extruded and spirally wrapped multi-

JAYEr WIFES oo g0
4.2.156 DIELECTRIC STRENGTH test after thermal cycling test..........ccoeviiiiiiiiniincnen, q0
4.2.157 Required MOOP values higherithan MOPP values ..........ccocoiiiiiiiiiiie g1
4.2.158  OPLtOCOUPIETS coenineee et g1
i 1 T [ 0 1 o= o (=] 62
4.2.160 Spillage test in NORMAL CONDITION and in SINGLE FAULT CONDITION ........c..c...... g3
4.2.161 TYPE B APPLIED PART connected t0 ACCESSIBLE PARTS .c.uviuuiiineeineeineeinaennaennnns 44
4.2.162 Current/power 1abeling.... ... 45
4.2.163 Separate power supply part of ME EQUIPMENT OF ME SYSTEM ....cvvvvnvininennennnnn. 45
4.2.164 Specification of the allowed power SUPPIY .....ccoviiiiiiii e 46
4.2.165 Mains.transients for opposite polarity on the secondary side or battery

POIE TO POIE DAITIET e e q7
4.2.166 Keep dry and umbrella symbol........ooooiii 48
4.2.167) >MOBILE and STATIONARY ME EQUIPMENT With Wheels.........ccooiiiiiiiiiiiiee, 69
4.2.168 Varistors installed in the MAINS PART ..ot e 10
A 2,169  UsIiNg Y2 CapacCitors fOr MOPP ...t 11
4.2.170 Overtravel end stops — Specification of the speed...........c.ooiii. 11
4.2.171 CREEPAGE DISTANCE and AIR CLEARANCE between input and output of

FUSE CONTACTS ..uiitiii e 72
4.2.172 Examples Of SINGLE FAULT CONDITION ...uiuuiuuinin it aataaeaeee e et et aeaaeaeeneenaenees 73
4.2.173  EXAMPIES OFf ME SYSTEMS uuiiiiiiiii it iiiieie e e et e e e e et e et e e e e e eneenaees 73
4.2.174 Cross sectional area of POWER SUPPLY CORD for rated input current

D 1< T PRI 74
4.2.175 Biocompatibility fOr qUAasi APPLIED PARTS ..uuuuiiii it ieieiaie e et eie e e e e enens 74
4.2.176  Floating reference @arth........ccooiiiiiiii e 75
4.2.177  SINGLE FAULT CONDITION in OXYGEN RICH ENVIRONMENT ...utuuiiiiiaiieenaeiaeaaneennenn 76
O S T - 1Y = g =T LU 1= ' =1 0 £ 78
4.2.179 Flammability rating of insulated WIires .........c.oooiiiiiiiiii e 78


https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

—-4—- |EC TR 60601-4-3:2018 RLV © IEC 2018

4.2.180  INFrared [amPS cou i 79
4.2.181 Identification of internal fUSES ..o 80
4.2.182 Chargers for ME EQUIPMENT used at hOMe ..o 81
4.2.183 CLASS Il ME EQUIPMENT With FUNCTIONAL EARTH CONDUCTOR ....uvvvrrneinineennnnnns 82
4.2.184 Symbol-B2-2 ISO 7010-W001 (2011-05) on a MULTIPLE SOCKET-OUTLET

(1510 ) P PP TPTUPTPPR 83
4.2.185 PATIENT [€adS CONNECTIOIS ..oivuuiiiiiiiiii ettt e 84
4.2.186  Rationale for IP2X ... 85
A2 187 Battery — LIMMtEd POWET - oo 86
4.2.188 TYPE B APPLIED PART separated from ACCESSIBLE PARTS......ccuuueierneenineeenaigenss 86
4.2.189 Protective earth test > 25A . g7
4.2.190 Reference to IEC 62304:2006 ........c.uoiiemmiiieniienneieieeenineeenneennneeenpmt areennneen 48
4.2.191 The SIP/SOP pin t0 earth TOUCH CURRENT .....cuuiiiiiiiiiieieieeeeieeneee syt 48
4.2.192  OVErDalanCiNg ..vuieiiiiiiie e T e 90
4.2.193  MAINS VOLTAGE ON APPLIED PART ...cuuiiiiiiiieiieiiniieeineineene e R o 91
4.2.194  TYPEB VS TYPE BF SFC lIMItS...couiiiiiiiiiiii e Goddh e 91
4.2.195 Split up of Bl, SI, DI, RIDAITIEIS .cvvieiiiiie e e e e e e 93
4.2.196  ALARM PULSE RISE TIME .tuivuiiiiiiiiiiiiiieieeeeee e o Qom e 95
4.2.197 Non-frequency-weighted measurement......... ;..o 96
4.2.198 Printed circuit boards meeting UL 796 .../ e 97
4.2.199 Y1 caps Bridging 2 MOPP ....ciuiiiiec ittt et et et et 97
4.2.200 PORTABLE, STATIONARY and TRANSPORJABLE ME EQUIPMENT ....vvininieininieenennns 98
4.2.201 Opposite polarity and philosophy @fMEC 60601-1........cevivniiniiiiiiiiieieieenen. 99
4.2.202  SePAration JEVICE ...uuuiii i e ettt et ettt 190
4.2.203 Consult ACCOMPANYING DOCUMENTS ....uuuiiiiiteiteeie et ei e e e e e 101
4.2.204  AP-ENCLOSURE F€QUIrEMEBITS .. ititiiiiiie e et e e e e e e e e e aneeeas 1Q3
4 01 T €10 | To [T R e 194
4.2.206  H OF L Mains fUSES N T et 145
4.2.207  APPLIED PART TERTIE AU ...t et e e eeanene e 106
4.2.208 Cecon plug asvpermanently installed MEE ... 147
4.2.209 Biocompatilility for enclosures and other parts..........ccooviiiiiiiiiiiiienn, 148
4.2.210  Safetyfelevant LEDS .. ... e 149
4.2.211  Lithit COIN CeIIS ..o e 149
0 N |V (o) 1o G o7 Y o = U 1 (] = 110
4.2.213. 5 Warning, caution, safety NOtICE ... ... 110
4.2.244\ ESSENTIAL PERFORMANCE related to RM (P1 and P2) ......coovviiiiiiiiiiiiceeen, 111
A4.2295 |EC 60601-1-8 SYMDBOI COIOTN..cuiiiiiii e 113
4:2.216 Indicator lights for standby SWIitCh .........ccoiiiiiii i, 113
A2 22— CtASS syt — 14
4.2.218 AUthOrized SERVICE PERSONNEL ...uutttuititiett ettt et e e e e e 115
4.2.219 Scope of IEC 62133 and requirement in 15.4.3.4 related to PORTABLE

o= L= = 116
4.2.220  IT-NETWORK FE€QUITEIMENTS ...uuiiiit ittt e e e e eaeens 117
4.2.221  NON-lIthium DatterieS .. i es 118
4.2.222 AP @GN0 AP G oo 118
4.2.223 Non-weighted 10 mA PATIENT AUXILIARY CURRENT ....uituiuniineinaeiaeiaetaeieaeenenn 119
4.2.224  IPX teSt and teSt CriteIIa «uuuivueiniit it 120
4.2.225 ALARM SETTINGS, alarm presets, default alarm presets .........ccooeviiiiiiiiians. 122
4.2.226  AUDIBLE ALARM SIGNALS .uttututttnettteteeteaeaeeea e ee e eae et e et e e e e e e e neae e eaneneaaenees 123


https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © IEC 2018 -5 -

4.2.227  1S0O 8820-3 fUSES .. uiiriiiiii ittt 124
4.2.228 Luminous colour of ambient light ... 125
4.2.229  WITHDRAWN ..t ettt e e e e e e 125
4.2.230  WITHDRAWN L.t e 125
4.2.231 Assumed typing errors in several ClauSes ..........covvviiiiiiiiiiii e 126
4.2.232  INAiCator HGNES couie i 127
4.2.233 P EM S o 128
4.2.234  PEMS ValIAtiON .....cceiiiii e 130
4.2.235 Instability eXCluding tranSPOIt .....veiiiii i e e e e e eneeees 31
4.2.236  Separating transformer output voltage acCuracy .........ccc.cceevvvnviiiinnnennnens \ﬁ& 1
4.2.237 CLASS | ME EQUIPMENT in EMS environment .........c.ooveviiiiiiiiiieieeneane Gb ...... 132
4.2.238  Fire ENCLOSURE TOP COVEY ..ituiiiiiiiieit et Q’k ........ 133
4.2.239 Unacceptable RISk — Mechanical strength...........cccooviiiiiiiiniin. f.lz ............ 134
4.2.240 PE plus 1 MoP for non-medical components...........ccovvuvevnenn b fb ............... 134
4.2.241 Resistance temperature method for non-copper windings_.h/.......ccooooeeeennnnn. 136
4.2.242 DUPLICATE / WITHDRAWN ....ccoiiiiiiiiicicieeee QQ) ............................ 136
4.2.243 Drop test during INTENDED USE ...ucvvvueiinneeiineeninnnns @ 137

Ahnex A (informative) Overview of the recommendations deve by SC 62A ................ 138

BIBIIOgraphy . oo C) .......................................... 130

X

Flgure 1 — WORKING VOLTAGE measuremnent ........... Q e 49

Flgure 2 — Example of creepage measurement ... Q ............................................................ 95

Flgure 3 — Same severity could result in an acQ\o able or unacceptable RISk,

dépending on the probability factor .............. s\\‘r .................................................................. 112

H

m

- 5 -4 ©o—o 5 -

hble A.1 — Cross-references tg\QfC 60601-1:2005 and IEC 60601:2005/AMD1:2012 in

imerical order.................... \j: ........................................................................................... 14
bble A.2 — Cross-refereﬁ@to IEC 60601-1-8:2006 and IEC 60601-1-

2006/AMD1:2012 in NUMETICAl OFUET . ..eitiei e et 14
hble A.3 — Crossb&(&'ences to IEC 60601-1-11:2010 and IEC 60601-1-11:2015 in

IR eY A Tor=T I Y o (Y G N PP 14
bhble A.4 — W-references to IEC 60601-1-12:2014 in numerical order ............ccocoeeunee. 14



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

-6- |IEC TR 60601-4-3:2018 RLV © IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 4-3: Guidance and interpretation — Considerations
of unaddressed safety aspects in the third edition of IEC 60601-1

and proposals for new requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisi
all national electrotechnical committees (IEC National Committees). The object of IEC|/is to promg
international co-operation on all questions concerning standardization in the electrical and’ ele’ctronic fields.
this end and in addition to other activities, IEC publishes International Standards, Teghnical Specification
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “If
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nadtignal Committee interest
in the subject dealt with may participate in this preparatory work. International, governmental and no
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closqg
with the International Organization for Standardization (ISO) in accordance-with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internation
consensus of opinion on the relevant subjects since each techniCal~Committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natior
Committees in that sense. While all reasonable efforts aref\made to ensure that the technical content of IH
Publications is accurate, IEC cannot be held responsible) for the way in which they are used or for a
misinterpretation by any end user.

In order to promote international uniformity, IEC, National Committees undertake to apply IEC Publicatio
transparently to the maximum extent possible in\their national and regional publications. Any divergen
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated
the latter.

IEC itself does not provide any attestationyof conformity. Independent certification bodies provide conform
assessment services and, in some area$y access to IEC marks of conformity. IEC is not responsible for a
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC'or its directors, employees, servants or agents including individual experts a
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) a
expenses arising out ‘ef the publication, use of, or reliance upon, this IEC Publication or any other IH
Publications.

Attention is drawn jto the Normative references cited in this publication. Use of the referenced publications
indispensablefor.the correct application of this publication.

Attention is‘drawn to the possibility that some of the elements of this IEC Publication may be the subject
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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The main task of IEC technical committees is to prepare International Standards. However,

a

technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for

example "state of the art".

IEC TR 60601-4-3, which is a technical report, has been prepared by subcommittee 62A:
Common aspects of electrical equipment used in medical practice, of IEC technical

committee 62: Electrical equipment in medical practice.

T o cocand
T

rapnlaca
rCpPTTcT

echnical revision.

(%]
D P

This edition constitute

This edition includes the following significant technical changes with respect to the)previou
lition: addition of 47 new recommendations.

D

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

Enquiry draft Report on voting

62A/1236/DTR 62A/1258A/RVDTR

Full information on the voting for the approval of this technical report can be found in th
rgport on voting indicated in the above table.

This document has been drafted in accordance with the JISO/IEC Directives, Part 2.

Terms used throughout this document that "have been defined in Clause 3
IHC 60601-1:2005 and IEC 60601-1:2005/AMD  1:2012, |IEC 60601-1-8:2006 ar
IHC 60601-1-8:2006/AMD1:2012, IEC 60601-1-11:2010, IEC 60601-1-11:2015 an
IHC 60601-1-12:2014 are printed in SMALI-CAPITALS.

Allist of all parts in the IEC 60601-s€éries, published under the general title Medical electric
jluipment, can be found on the IEE€ website.

(¢

The committee has decided that the contents of this document will remain unchanged until th
stability date indicated onthe IEC website under "http://webstore.iec.ch" in the data related
tHe specific document. Atthis date, the document will be

¢| reconfirmed,

o | withdrawn,

o| replaced/by a revised edition, or

e amended.

S

e

(0]

colour printer.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
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INTRODUCTION

t the Sydney meeting in—August—1994 November 1993, IEC subcommittee (SC) 62A

established a procedure under which working group (WG) 14 would develop recommendations
regarding problems of interpretation or application of IEC 60601-1. WG 14 is made up of
experts with particular expertise in testing according to the requirements of IEC 60601-1.
Many of the experts on WG 14 are employed by test laboratories with a long history of
applying IEC 60601-1 to MEDICAL ELECTRICAL EQUIPMENT. While the National Committee
members of SC 62A nomlnate these experts, thelr recommendahons were not to be formally

S

INNPORTANT NOTE: Per the 62A decision at Sydney (see RM3755/SC62A, August*1994), the

eC|f|caIIy d|rected that the foIIowmg note appear on every page of the resulting
ormational circular:

PA  Secretary is circulating this recommendation, prepared by 62A/WGA4; regarding
oblems of interpretation or application of IEC 60601-1 to all P-Member NCs!

oo -

nis recommendation/interpretation is the result of considerations by(a, group of nominated
perts and has not been formally adopted through any National Committee voting procedur
stribution is only for information.

D

A

This second edition of IEC TR 60601-4-3 contains-93 143 recommendations, numbered 101 o
183 243. All these recommendationns are based wupon IEC 60601-1:2005 and
IHC 60601-1:2005/AMD1:2012, and IEC 60601-1-8:2006 and
IHC 60601-1-8:2006/AMD1:2012, NHE=C 60601-1-11:2010, IEC 60601-1-11:2015 and
IHC 60601-1-12:2014.

T
&

rg
IE

T
g

mieans for achieving a wider distribution of the WG 14 recommendations. At the conclusion pf
tHis discussion, the subcommittee instructed the Secretariat to develop a technical report (TR)
k}SEd on the published recommendations of WG 14 This technical report is intended

the November 2000 meeting of SC 62A in Tokyo, the subcommittee discussed ways and

nvey the results of WG 14's work to interested-parties such as MANUFACTURERS and tept
boratories while retaining the informative naturé)of'the material.

ne numbering starts with 10%-instead of just 1 to ensure that these WG 14 recommendations
01 to—193 243) wil- not accidentally be confused with previous issued WG 14
commendations 1 to, ‘63, which are based on IEC 60601-1:1998 and published |n
C TR 62296:2009,

nis document \may be amended from time to time as WG 14 prepares additionpl
commendations.
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MEDICAL ELECTRICAL EQUIPMENT —

Part 4-3: Guidance and interpretation — Considerations
of unaddressed safety aspects in the third edition of IEC 60601-1
and proposals for new requirements

1| Scope-and-object

e

This part of IEC 60601, which is a Technical Report, contains a series of recOmmendations

deéveloped by an expert working group of IEC subcommittee 62A in responsé-to questions pf

interpretation of IEC 60601-1:2005 and related collateral standards in the IE€ 60601 series.

This document is primarily intended to be used by:

—| MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT;

—| test laboratories and others responsible for assessment of compliance with
IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, IEC 60601-1-8:2008,

IEC 60601-1-12:2014;
—| those developing subsequent editions of IEC 60601-1.

collateral standards in the IEC 60601 seres.
ot

available to those interested in the application of the thi
lition of IEC 60601-1 afdyapplicable collateral standards.

IEC 60601-1-8:2006/AMD1:2012, I[EC 60601-1-11;2Q%0, IEC 60601-1-11:2015 and

The recommendations in the first edition of IEC TR 62296 were considered in preparing the
tHird edition of IEC 60601-1. Similarly, it isvexpected that these recommendations withjn
IHC 60601-4-3 will be considered when préparing future revisions of IEC 60601-1 and relatqd

=

The object of this document is to make the recommendations/interpretations-developed-by-the
o :

e

pFded

NPTE” ,There might be other acceptable solutions which are not reflected in this document. The reader is remind

bd

thatNalthough a majority of the National Committee members of IEC/SC 62A have approved publication of tHis

document, the contents remain the opinion of the expert members having participated in the drafting of the
document. These recommendations/interpretations are the result of considerations by this group of nominated
experts and have not been formally adopted through any National Committee voting procedure. Distribution is only

for information.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including

any amendments) applies.
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NOTE For improved reading and easy understanding of the recommendation section of each issue, the

referenced standards are written as follows:
a) Written IEC 60601-1:2005, meant only Edition 3.0 from 2005.
b) Written IEC 60601-1:2005/AMD1:2012, meant only Amendment 1:2012.

c) Written IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, meant Edition 3.0 and Amendment 1:2012

combined.

d) Written IEC 60601-1 (in undated form), meant IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 (in the

year 2018 the latest edition of IEC 60601-1).

If an edition is not explicitly specified, all editions referenced in this normative references clause applies.

IHC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2:<T¢
fdr vertical flame propagation for a single insulated wire or cable — Procedure for 1 kWAipr
ixed flame

IHC 60332-2-2, Tests on electric and optical fibre cables under fire conditions - Bart 2-2: Te
fgr vertical flame propagation for a single small insulated wire or cable =) Procedure f
diffusion flame

IHC 60529:1989, Degrees of protection provided by enclosures (IP Gode)
IHC 60529:1989/AMD1:1999
IHC 60529:1989/AMD2:2013

IHC 60601-1:2005, Medical electrical equipment — Part {:-General requirements for bas
safety and essential performance
IHC 60601-1:2005/AMD1:2012

HC 60601-1-2:2014, Medical electrical equipmett < Part 1-2: General requirements for bas
safety and essential performance — Collateral Standard: Electromagnetic disturbances
Requirements and tests

HC 60601-1-8:2006, Medical electricahequipment — Part 1-8: General requirements for bas
safety and essential performance. <, Collateral Standard: General requirements, tests ar

IHC 60601-1-8:2006/AMD1:2012

IHC 60601-1-11:2010, Medical electrical equipment — Part 1-11: General requirements f
basic safety and essential performance — Collateral Standard: Requirements for medic
electrical equipment\nand medical electrical systems used in the home healthca
environment?l

IHC 60601-1112015, Medical electrical equipment — Part 1-11: General requirements f
basic safetjh and essential performance — Collateral Standard: Requirements for medic
ectricabequipment and medical electrical systems used in the home healthcare environmer

D

glidance for alarm systems in medical electrical equipment and medical electrical systems

C

C

c
d

)
Al
e

DI
Al

IHC\60601-1-12:2014, Medical electrical equipment — Part 1-12: General requirements f

DI

basic safety and essential performance — Collateral Standard: Requirements for medical
electrical equipment and medical electrical systems intended for use in the emergency

medical services environment

IEC 60747-5-5:2007, Semiconductor devices — Discrete devices — Part 5-5: Optoelectron
devices — Photocouplers

ic

I[EC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements

1 This publication was withdrawn and replaced by IEC 60601-1-11:2015.
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IEC 62133, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them,

for use in portable applications?

IEC 62304:2006, Medical device software — Software life cycle processes
IEC 62304:2006/AMD1:2015

ISO 8820-3:2010, Road vehicles — Fuse-links — Part 3: Fuse-links with tabs (blade type) Type

C (medium), Type E (high current) and Type F (miniature)

I§0 14971:2000, Medical devices — Application of risk management to medical devices3 A

&
140 14971:2007, Medical devices — Application of risk management to medical dev}gx

2k
UL 1642:2012, Standard for lithium batteries 03
/
'\’b‘
3| Terms and definitions Q)Q

IHC 60601-1:2005/AMD1:2012, |EC 60601-1-8:2006 and | 601-1-8:2006/AMD1:201

Fpr the purposes of this document, the terms and definitions gighn IEC 60601-1:2005 ar
IHC 60601-1-11:2010, IEC 60601-1-11:2015 and IEC 6060161 :2014 apply.

7

40 and IEC maintain terminological databases for uéﬁa\n standardization at the followir]
agldresses: Q

e| IEC Electropedia: available at http://www.eIeQr pedia.org/

e| ISO Online browsing platform: available Q\\b\t p://lwww.iso.org/obp

\\S\Q)

N
R\
©
o
o

OQQ

2 This publication was withdrawn and replaced by IEC 62366-1:2015.
3 This publication was withdrawn and replaced by ISO 14971:2007.

d

g
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4 Recommendations

4.1 Template used for recommendations prepared by SC 62AANG-14

The recommendations in this document are presented in tabular form using the following table
structure.

WG-14 Recommendation number NNN &

Reguirement; Clause(s) number (only) ?

bource/problem ©

Discussion/comment 9

bubmitter proposed recommendation €

WG-14 Recommendation f

4 The numbering of the recommendations in the Technical Report starts with 101 instead (Of,just 1 to ensurq
that these—\WG—14 recommendations will not accidentally be confused with previously issued—WG—14
recommendations 1 to 63, which are based on the second edition of IEC 60601-1.

The clause, subclause or requirement to which the question is related. If no standard is listed, the referencs
is to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012. In case of a collateral standard, please specify]
IEC 60601-1-8:2006, IEC 60601-1-8:2006/AMD1:2012, IEC 60601-1-11:20%0,~ IEC 60601-1-11:2015 an
IEC 60601-1-12:2014.

A description of the problem as submitted to-WG&-14 SC 62A.
9 Additional discussion or commentary provided by the submitter.
94 The submitter's proposed resolution to the problem, if one exists.

' The final recommendation developed by-W.G-14 SC 62A.
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4.2 Recommendation sheets

4.2.101 Total PATIENT LEAKAGE CURRENT of a ME SYSTEM

WG-14 Recommendation number

101

Reguirement; Clause(s) number
(only)

16.6.3

Source/problem

There is no measuring circuit or measurement method given in
IEC 60601-1 for measurement of the total PATIENT LEAKAGE CURRENT
of ME SYSTEMS.

Input: PATIENT can be simultaneously monitored for a physiological
parameter by the ME EQUIPMENT "1" and for other physiological
parameter by the ME EQUIPMENT "2". The ME EQUIPMENT "1" apd “2"
belong to the same ME SYSTEM. The total PATIENT LEAKAGE CURRENT
of the ME SYSTEM in question should be measured, but howishould
the measurement be performed?

Discussion/comment

bubmitter proposed recommendation

WG 14 SC 62A recommendation

Q1:

Shall the total PATIENT LEAKAGE CURRENT (ofithe ME SYSTEM be
measured "from" and "to" all PATIENT GONNECTIONS of all APPLIED
PARTS (in the ME SYSTEM) of the same‘type connected together?

NOTE Those APPLIED PARTS\ belong to several individug
ME EQUIPMENTS of the ME SYSTEM.

WG-14 SC 62A answer t0'Q¥.

No, measure only "from<Xi.e. to earth) not "to" all PATIENT
CONNECTIONS of thersame type of APPLIED PARTS of the ME SYSTEM
connected together,“Reason: SINGLE FAULT CONDITION tests with
SUPPLY MAINS OM)APPLIED PART Or with SUPPLY MAINS on SIP/SOP
(represent "te" measurement) are N/A for a ME SYSTEM (see 16.1 and
16.6.3).

Q2:

Is it.adequate that the total PATIENT LEAKAGE CURRENT of the
ME SYSTEM in question is measured according to 8.7.4.7 h)
separately for each individual ME EQUIPMENT belonging to the
ME SYSTEM?

WG-14 SC 62A answer to Q2:

No, this is not adequate. Individual tests of each item of

ME EQUIPMENT Or non-ME EQUIPMENT is anyway required and those
individual measurements do not replace the ME SYSTEM tests of the
total PATIENT LEAKAGE CURRENT.

In addition:

It is not explicitly written in IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012, but-W&-14 SC 62A recommends measuring the
total PATIENT LEAKAGE CURRENT in an ME SYSTEM by combining all
APPLIED PARTS of the same type of the whole ME SYSTEM together ang
measuring against earth. See also Annex A, subclause 16.6.3.
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WG-14 Recommendation number 102
Reguirement; Clause(s) number 8.9,
(only) 8.9.1.1

Source/problem

IEC 60601-1 does not include requirements for MOPP in regards to
pollution degrees 1 and 3.

Discussion/comment

There are no clear requirements in regards to pollution degree
relative to MOPP.

whmittar nronaocad racaogmmandation
o

Usae-Tabhla 12 for mMonn oc nraovidad for naollition doaraac 1 92 ond 2
L L ) g -

NOTE Pollution degree 4 is not allowed as a MOP.

WG-14 SC 62A recommendation

It is recommended to use Table 12 for mopP for pollution degrees 1,
2 and 3.

NOTE Pollution degree 4 is not allowed.

412.103 Transients on DC mains

WG 14 Recommendation number 103
Reguirement; Clause(s) number 8.9,
only) 8.9.1.1

bource/problem

Transients on DC mains (eg{g.,ambulance power source).

Discussion/comment

The tables are based on*AC mains transients. What about ME
EQUIPMENT that operates from a DC mains such as an ambulance?

bubmitter proposed recommendation

Apply Tables 12.through 16 as provided for ME EQUIPMENT connected
to the DC mains.

WG 14 SC 62A recommendation

It is recommended to apply Tables 12 through 16 for ME EQUIPMENT
connected to the DC mains.

Examples:
a)\Spure external battery power: no MAINS TRANSIENT VOLTAGE exists

B) if the external DC power is derived out of an AC MAINS VOLTAGE
(e.g. 230 V AC), use the concept already described in
IEC 60601-1;

c) if the external DC power is locally generated by a local generato
(i.e. not derived out of MAINS VOLTAGE 230 V AC), for example b
a generator of the ambulance, then use transient level Table 10,
line 50 V RMS for primary DC circuit.
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4.2.104 Altitude factor for DEFIBRILLATION-PROOF APPLIED PARTS

WG-14 Recommendation number 104
Reguirement; Clause(s) number 8.9,
(only) 8.9.1.1

Source/problem

Use of AIR CLEARANCE altitude multiplication factor for
DEFIBRILLATION-PROOF APPLIED PARTS

Discussion/comment

Should the AIR CLEARANCE multiplication factor based on altitude
(reference Table 8) be used for 8.9.1.15?

Iltawvas mentioned that IEC 6060124 could he rnfnrnnr\nd’ hit m::ny
APPLIED PARTS marked DEFIBRILLATION-PROOF are not in themselves
defibrillators. The group felt that since the AIR CLEARANCE
multiplication factor pertains to transients, it should apply.

DEFIBRILLATION-PROOF TYPE CF APPLIED PARTS testing is conducted in
IEC 60601-1 for three primary reasons, which include:

1) to ensure that the defibrillator energy at APPLIED.PARTS does not
transfer excessive energy to parts of ME EQUIPMENT that
OPERATORS or other persons could touch during cardiac
defibrillation;

2) to ensure that the ME EQUIPMENT does not lose more than 10 %
of the total defibrillation energy across’/a 100 Q resistor (see
Figure 11);

3) to ensure that the ME EQUIPMENT-remains functional (cardiac
defibrillation recovery) withinva specified period of time;

As item 1) above directly refates to the CREEPAGE DISTANCE and

AIR CLEARANCE requirement'for 8.9.1.15 and is relative to the
protection of OPERATORS\rather than PATIENTS, the AIR CLEARANCE
multiplication factors foraltitude would be taken from Table 8 column
heading "Multiplication factor for MooP". However, these
multiplication facters cause a large increase in the AIR CLEARANCE
and it is douhtful that this is really necessary.

bubmitter proposed recommendation

Apply the‘air*CLEARANCE multiplication factor based on altitude to
8.9.1.15; Also, bump the CREEPAGE DISTANCE requirements to equal

those©f the AIR CLEARANCE-as-is-done-throughoutthis-edition-of
{EC-66601-1 according 8.9.1.4.

WG-14 SC 62A recommendation

1) For DEFIBRILLATION-PROOF APPLIED PARTS, a minimum of 4,0 mm
CREEPAGE DISTANCE and 4,0 mm AIR CLEARANCE are required.

2) For use in higher altitudes, the AIR CLEARANCE needs be
corrected by a multiplication factor. According to Figure A.12,
the MANUFACTURER has the choice to use MoPP instead of mooP.
The mopPP multiplication factor is less than the moop
multiplication factor. The MorPP multiplication factor is sufficient.

3) Figure A.12 should be normative. This should be implemented in
a future amendment of IEC 60601-1.

4) CREEPAGE DISTANCE requirements should be at least equal to
those of the AIR CLEARANCE.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

- 16 - |IEC TR 60601-4-3:2018 RLV © |IEC 2018

4.2.105 Defibrillation energy protection for MOoOP/MOPP

WG-14 Recommendation number 105
Reguirement; Clause(s) number 8.9,
(only) 8.9.1.1

Source/problem

APPLIED PART separation MOP type.

Discussion/comment

IS APPLIED PART separation, for example in 8.9.1.15 for
DEFIBRILLATION-PROOF APPLIED PARTS, considered a MOPP Oor MOOP?
What about MAXIMUM MAINS VOLTAGE ON APPLIED PARTS?

\Where the cnp::r::finn prn\lirlnc MORR, such as rhwing MAMIMLIN MAIRNS,
VOLTAGE 0N APPLIED PARTS Or DEFIBRILLATION-PROOF APPLIED PARTS
and when measuring energy from other APPLIED PARTS, then that is™a|
MOPP, whereas when the separation provides Mmoop, such as
DEFIBRILLATION-PROOF APPLIED PARTS and when verifying the_energy
at the ENCLOSURE or at sIP/sopP, then that is a MOOP.

bubmitter proposed recommendation

Consider how the separation is being used. If for MOOR, then use the
requirements for moop; if for the mopP, then use the<mOPP.

WG-14 SC 62A recommendation

Consider how the separation is being used. If foi’/MOOP, then use the
requirements for moop; if for MOPP, then use ‘the requirements for
MoppP. However, Figure A.12 should be regarded as normative;
consequently MOPP requirements are considered as satisfying both
MOOP and MOPP requirements.

4/2.106 Overvoltage categories Il and IV

WG-14 Recommendation number 106
Reguirement; Clause(s) number 8.9,
only) 8.9.1.1

bource/problem

ME EQUIPMENTNcOoNnnected to overvoltage categories other than II.

Discussion/comment

IEC 60601-1 tables are based on overvoltage category Il, except
Moopsecondary which is overvoltage category | under certain
conditions as defined in 8.9.1.12. What about overvoltage categories|
I, 1V? ME EQUIPMENT meant for connection to another overvoltage)
category will need to meet requirements outside of the tables
provided in IEC 60601-1.

bubmitter proposed recommendation

Use IEC 60664 (all parts) or IEC 61010 (all parts) for requirements o
CREEPAGE DISTANCE, AIR CLEARANCE and DIELECTRIC STRENGTH for
ME EQUIPMENT connected to SUPPLY MAINS of overvoltage category Ill
or IV.

WG-14 SC 62A recommendation

Subclause 8.9.1.11 deals with this issue; therefore, there is no need
for a-\WG-14 recommendation.

4/2.107 PaMution degree related to different micro/macro environments

WG 14.Recommendation number 107
Regdirement; Clause(s) number 8.9
nhv) 82911

Source/problem

Application of pollution degree classifications.

Discussion/comment

Pollution degree initially is a micro environment exactly at the barrier
concerned. However, there is a relation between the micro and
macro environments under certain conditions.

Normally one environment is applied. Based on the design of the
ME EQUIPMENT Or ME SYSTEM, more than one pollution degree can be
applicable to different parts.

Submitter proposed recommendation

WG-14 SC 62A recommendation

The answer can be found in IEC 60601-1:2005/AMD1:2012,
Annex M.
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4.2.108 Warnings versus ALARM SIGNALS
WG-14 Recommendation number 108
Reguirement; Clause(s) number 7.8.1, Table 2

(only)

Source/problem

A red indicator light signifies a "warning" but if it is not flashing in
accordance with IEC 60601-1-8 requirements, it means that it is not
an alarm. What is the difference between a warning and an alarm?

Warnings are not alarms and generally do not require response by
the OPERATOR. Potential conflicts include:

— a constant yellow light could be a "caution" or a "low priority
alarm";

— if aresponse from the OPERATOR is required — surely it is{an
alarm not a warning or caution.

Discussion/comment

A warning is normally something that alerts the OPERATOR but no
immediate action is required but further action can bé hazardous —
for example a red light on a door to indicate that entering the room
can be hazardous (lasers, X-ray, etc.). It might then“be appropriate
to initiate an alarm if the door is opened when thé'red light is on.

bubmitter proposed recommendation

The meaning in Table 2 should not state fimmediate response" or
"prompt response” but just state "warning"-for red and "caution" for
yellow. The note in 7.8.1 should be made normative and state that
flashing lights are only allowed foralarms.

WG-14 SC 62A recommendation

It is recommended to use IEC.60601-1:2005,—#-8-% and IEC 60601-
1:2005/AMD1:2012 Table 2, for)warnings or cautions that are similar
to a safety sign. A typical«example would be an indicator
accompanied by naturalilanguage describing the HAZARD or
HAZARDOUS SITUATION.

Where the ME EQUIRMENT needs to notify the OPERATOR of a situation|
that requires atfention (e.g. immediate or prompt OPERATOR action is
needed or when*OPERATOR awareness is needed — see

IEC 60601-148:2006 and IEC 60601-1-8:2006/AMD1:2012, Table 1)
to control RISK, an ALARM SYSTEM and ALARM SIGNALS are
recommended (see IEC 60601-1-8:2006, Clause 4).

N@TE Colour definitions of warnings, cautions, proper operation
and alarms are according to IEC 60073, and IEC 60601-1:2005 and
{EC 60601-1:2005/AMD1:2012, 7.8.1. If the red light is flashing, it is
an alarm signal.

The response of the OPERATOR as currently addressed in

IEC 60601-1:2005,7-8-1; Table 2, related to the meaning of
warnings and cautions seems to be in conflict with definition 3.141-in
IEC 60601-1:2005-and of

IEC 60601-1:2005/AMD1:2012 for ALARMS CONDITION. This should be
clarified in a future revision of IEC 60601-1.

4/2.109 Singte Y1 capacitor for moPP
WG-14Recommendation number 109
Regdirement; Clause(s) number 8.5.1

[aXLVA
77

Source/problem

Is a single Y-capacitor between a secondary circuit and an APPLIED
PART acceptable?

Discussion/comment

This issue is addressed in IEC 60601-1:2005/AMD1:2012.

Submitter proposed recommendation

WG-14 SC 62A recommendation

The issue is already addressed in IEC 60601-1:2005/AMD1:2012.
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4.2.110 WORKING VOLTAGE > 14 140 V peak

WG-14 Recommendation number

110

Reguirement; Clause(s) number
(only)

8.8.3, Table 6; 8.9

Source/problem

Solid insulation is only tested and separation distances are only
measured if the WORKING VOLTAGE is less than 14 140 V peak or is
specified in a particular standard. What tests should be done if there
is no particular standard?

Discussion/comment

WG-14 SC 62A is aware only of ME EQUIPMENT operating at voltages

greater than 14 140 V having partcurar standards that describe wha
to do.

bubmitter proposed recommendation

WG-14 SC 62A recommendation

Usually, particular standards address the issue. For example, see
IEC 60601-2-2, IEC 60601-2-22, IEC 60601-2-28, IEC 60601-2-36,
IEC 60601-2-44, IEC 60601-2-54.

If no particular standard exists for the EUT, then, the“particular
standards that deal with high voltage insulation jn*‘the most similar
way should be used as guidance.

4/2.111 CREEPAGE DISTANCE and AIR CLEARANCE for dental equipment

WG 14 Recommendation number

111

Reguirement; Clause(s) number
only)

IEC 80601-2-60

bource/problem

This particular standard attempts to address the issue: "it is not
possible to megt)the requirements of IEC 60601-1 due to the small
size of the dental electric motor" by allowing the minimum possible
CREEPAGE DISTANCES and AIR CLEARANCES obtained from

IEC 60664\(all parts), which is a horizontal safety standard series
that doéssnot consider "PATIENTS". The allowable AIR CLEARANCES arg
in faetNess than those of IEC 60601-1 for moopP. This would seem no
to\be acceptable following the rationale of IEC 60601.

Firstly, apart from implications concerning the safety of dental
equipment, the concern is that some MANUFACTURERS of

ME EQUIPMENT having no particular standards will refer to particular
standards that are for devices similar to their device and so can use
IEC 80601-2-60 to demonstrate safety.

Note that 8.9 of IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012 is one of the many subclauses that do not allow
consideration of RISK ASSESSMENT for making decisions of this
nature; so this is major change in the rationale of IEC 60601 (all
parts).

Also, the impulse test method for determining the overvoltage
category of secondary circuits and subsequent rationale for
determining compliance limits for AIR CLEARANCES proposed is a
subject to be addressed in IEC 60601-1 and so this proposal should
be addressed in a future revision of IEC 60601-1.

The definition of PERMANENTLY INSTALLED should surely additionally

state "and is not normally moved" or a similar phrase. Making
ME EQUIPMENT PERMANENTLY INSTALLED does not necessarily
decrease the RISK of PROTECTIVE EARTH CONDUCTOR damage.

The alternative is to include mains cord restraint mechanical strength
tests. The new dialysis machine standard attempts to get around the
problem introduced by the home healthcare equipment standard, not
allowing cLASS | equipment unless permanently installed, by a
method that introduces additional problems in that dialysis equipment
can be easily moved around the treatment room whilst "permanently
installed", with the significant increase in RISK of mains cord earth
conductor damage.
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WG-14 Recommendation 111 (continued)

Discussion/comment

Submitter proposed recommendation

WG-14 SC 62A recommendation

WG-14 SC 62A refers to the particular standard and to the fact that
the particular standard overrules IEC 60601-1.

Definition of PERMANENTLY INSTALLED:

The issue should be addressed in a future revision of IEC 60601-1.

4/2.112 Short-circuiting of one constituent part of DOUBLE INSULATION

WG-14 Recommendation number 112
Reguirement; Clause(s) number 8.1 b), first dash note
only) 8.4.2

8.7.2, third dash
Annex A, Subclause 8.7.2

bource/problem

Should short-circuiting of either constituent\part of DOUBLE
INSULATION be tested when we measure the leakage current,
especially earth leakage current?

Discussion/comment

According to the reference subclause;, it is not obvious whether
SINGLE FAULT CONDITION of short-circuiting either part of DOUBLE
INSULATION (DI) should be tested in terms of LEAKAGE CURRENT

testing, or not.

It is always incorrect that\EARTH LEAKAGE CURRENT for the above
SINGLE FAULT CONDITIONTIs 2x because the applied voltage is 2x from
Annex A, subclause 8.7.2, because power supplies complying with
IEC 60950-1 (375 mA limit) can be used after isolating the
transformer which has 1-moP ONLY (between the primary and
secondary coils) connected to the SUPPLY MAINS.

Assuming that the SINGLE FAULT CONDITION should be tested by
8.1 b);.8.4.2 does not describe EARTH LEAKAGE CURRENT limit.

bubmitter proposed recommendation

WG 14 SC 62A recommendation

The issue is clearly addressed in 8.7.2, second and third dashes.

42.113 Instability in transport position

WG 14 Recommendatiohhnumber

113

Reguirement; Clause(s) number
only)

9.4.3.1

bource/problem

Compliance is unclear (contradictive) because it says: "prepare as
described in 9.4.2.2" (NORMAL USE) directly followed by: "The MOBILE
ME EQUIPMENT is placed in its transport position". There is no
mentioning of the instructions. The text which follows within brackets
implies that one shall follow the instructions, but it is unfortunate tha
the text is not as clear as in 9.4.2.1.

Discussion/comment

In 9.4.2.1, it is clear that the ME EQUIPMENT is set up in transport
position as described in the instruction. Only if such information is
missing, is the ME EQUIPMENT set up according to 9.4.2.2.

The same would reasonably apply for 9.4.3.1.

Submitter proposed recommendation

This can be fixed either by using the same wording as in 9.4.2.1 or
simply by changing the reference in 9.4.3.1 from 9.4.2.2 to 9.4.2.1.

WG-14 SC 62A recommendation

It is recommended to change the reference in the 9.4.3.1 compliance
paragraph from currently 9.4.2.2 to 9.4.2.1.
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4.2.114 When-to-conduet Delay time for conducting leakage current tests after humidity
preconditioning treatment

WG-14 Recommendation number

114

Reguirement; Clause(s) number
(only)

8.7.1

Source/problem

IEC 60601-1:1988 required that LEAKAGE CURRENT measurement be
conducted starting 1 h after the humidity preconditioning treatment. It
appears that IEC 60601-1:2005 does not specify a delay time?

Discussion/comment

8.7.1 b) — at operating temperature and following the humidity

preconditioning treatment, as described in 5.7.

Is this a gap in IEC 60601-1? What would be the appropriate delay
time?

bubmitter proposed recommendation

WG-14 SC 62A recommendation

After humidity preconditioning treatment, LEAKAGE CURRENT testing
should be conducted immediately after the DIELECTRIC STRENGTH test
has been completed (no delay time).

4/2.115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS

WG-14 Recommendation number

115

Reguirement; Clause(s) number
only)

8.5.5

bource/problem

DEFIBRILLATION-PROOF testing on operating tables in IEC 60601-2-46

IEC 60601-1 requires that if the APPLIED PART (the table top) has
conductive partsyit shall be possible to connect these parts to
potential equalization (where locally so required).

Defibrillationsproof testing is performed also without connection to
protectiye earth and potential equalization.

Theformer exclusion (energy on the ENCLOSURE) as present in
Clause 17 in edition 1 of IEC 60601-2-46 and in 201.8.5.5.1 in draft
edition 2 is not present in the published edition 2 (IEC 60601-2-
46:2010).

How is defibrillation-proof testing performed on a table with Type B
defibrillation-proof rating and conductive APPLIED PART?

Discussion/comment

bubmitter proposed recommendation

WG-14 SC 62A recomprméndation

Test should be performed according to applicable standards.

It has to be clearly distinguished between the APPLIED PART and
ENCLOSURE parts. The defibrillation energy measurement should not
be conducted from surfaces which are APPLIED PARTS, but only from
surfaces which are ENCLOSURE parts.

If hazardous electrical energy appears on the ENCLOSURE, which
might be conductively connected to the DEFIBRILLATION-PROOF TYPE B
APPLIED PART, then this is a FAIL.

The operating table top surface is the APPLIED PART, so the
defibrillation energy measurement should not be conducted from that
surface as well. Measurements should be done from parts, which are
not the APPLIED PART, for example the operating table legs.
Consequently, if the operating table legs are not isolated from the
operating table top surface (=APPLIED PART), this design fails.
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4.2.116 Instability excluding transport position

WG-14 Recommendation number

116

Reguirement; Clause(s) number
(only)

9.4.2.2, compliance paragraph

Source/problem

The second sentence leads to various interpretations on the floor
surface used, leading to non-repeatable test results.

Discussion/comment

The hardness of the material and the friction between wheels and
floor surface has a significant impact on test results.

The base materialis-notcritical-butit-shall be hard and-flat and-thus

concrete is a good example. The top material is however critical._It
seems the intention of IEC 60601-1 was to state vinyl flooring as the
top material, simulating the vast majority of hospital flooring. d\lith
this in mind it seems there is a typo in the text. Moving thecend-
bracket from the end of the sentence to after "floor" would\ rectify the
problem making the vinyl floor normative.

bubmitter proposed recommendation

Change the wording within brackets to read:
"(e.g. concrete floor)"

WG 14 SC 62A recommendation

To better ensure test repeatability the following is recommended:

"The test floor surface is to be hard and-flab (e.g. concrete floor)
covered with 2 mm to 4 mm thick vinyf:.fleoring material."

4|2.117 DIELECTRIC STRENGTH of two serial MOPP barrier parts
WG-14 Recommendation number 117
Reguirement; Clause(s) number 8.8.3
only) Table 6

bource/problem

The fact that.each mopPpP of 2 MOPPs shall withstand 1 500 V can be
misinterpreted that 3 000 V total would be sufficient for 2 MOPP in thg
form of DOUBLE INSULATION and that 4 000 V is required only for

2 MORP\JA the form of REINFORCED INSULATION.

The rationale states that each individual MmopPP has to meet the
1500 V. There is no requirement for a MOPP to pass a 2 500 V test.

Discussion/comment

Is a recommendation required to clarify that DIELECTRIC STRENGTH
test is to be applied first with 1 500 V each and then followed by
4 000 V total?

bubmitter proposed recomprendation

WG 14 SC 62A recommendation

We suggest two options to meet the requirements of IEC 60601-1:
Option 1:

If a 2 MOPP barrier is clearly divided in two individual serial 1 mopPP
barriers (without any bypass), each one should be tested with
minimum of 1 500 V. However, due to the fact that both barriers
together should reach the 4 000 V level, one of the two barriers
should comply with a higher test voltage of 2 500 V. In the case that
1 mopP complies with a DIELECTRIC STRENGTH test voltage higher
than 1 500 V (e.g. 1 900 V) but less than 2 500 V, the other 1 moPP
barrier should be able to withstand the rest up to a total 4 000 V for

both MOPPS together, 1.e. here 2 100 V (L 900 V + 2 100 V =

4 000 V). When option 1 is applicable and is used, a DIELECTRIC
STRENGTH test of the total 2 moPpP barrier with 4 000 V should not be
required.

Option 2:

a) Each single 1 moppP should be tested with minimum 1 500 V, and
b) The whole 2 mopPP should be tested with 4 000 V.
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WG-14 Recommendation number

118

Reguirement; Clause(s) number
(only)

15.5.1.1

Source/problem

The text in the heading of Table 31 (contrary to edition 2) includes a
tolerance of £ 5 °C. This implies that the 25 °C is a test condition
only but the temperature to be compared to the limits in Table 31
shall be the temperature rise plus the specified ambient.

Also, the rationale (last paragraph) indicates this is the case. The

rattonare MMmpifes tar SINGLE FAULT CONDITION and overtoad woutd be
hard to do in a chamber. This in turn implies that NORMAL CONDITION
testing would not be hard to do in a chamber, which seems a bit
strange.

To use temperature rise plus the specified ambient is logicalbecaus
the ambient is normally not different at SINGLE FAULT CONDITION
compared to NORMAL CONDITION. However, if this is_the intention of
IEC 60601-1, it is much more stringent versus edition 2 where we
(and several other test laboratories) have alwaysyised temperature
rise + 25 °C during SINGLE FAULT CONDITION and overload testing.

Discussion/comment

One standard committee member proposed,in May 2009 that
transformers with protective device should be tested at 25 °C while
impedance protected transformers should be tested at specified
ambient.

Irrespective of test conditions;"which is the correct temperature to
add to the measured tempefature rise?

Is an interpretation/recomnendation needed to clarify the test
conditions and the tempeérature to be added to the measured
temperature rise?

bubmitter proposed recommendation

WG 14 SC 62A recommendation

Annex A, subelause 15.5.1.1, clarifies that the results of overload
and short-eircuit tests are based on exactly 25 °C ambient
temperature. If the ambient temperature deviates in the laboratory
fromx25°°C but remains in the range of 20 °C to 30 °C, a necessary
adjustment of the measured values back to 25 °C should be done.

fn’ addition, a future revision of IEC 60601-1 should reconsider if it
would be more appropriate to adjust the measurement result to real
allowed ambient temperature instead of 25 °C.
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4.2.119 Test equipment for recurrent tests according to IEC 62353 testing used within
IEC 60601-1 type approval testing

WG-14 Recommendation number 119
Reguirement; Clause(s) number 8.7,
(only) 8.6.4

Source/problem

Maintenance test equipment (i.e. test equipment for recurrent test)
used for type approval tests according to IEC 60601-1.

The question is: Are there accuracy and test method concerns if
maintenance test equipment is used for a different purpose in the

fleld of IEC 60601-1 type approval testing?

The maintenance test equipment is usually designed for

— periodic safety checks when the medical device is already on the
market,

—  MANUFACTURER production line end tests, and
— interim tests of the production line.

However, maintenance tests are not suitable foritest laboratories
performing initial tests (type approval tests) according to
IEC 60601-1 for approval purposes due to the following reasons.

— The PATIENT LEAKAGE CURRENT measurement with mains
voltages on the APPLIED PART shall-be conducted with a resistor
used in series with the MD. The, resistor for BF 230 V shall be
modified according to IEC TR 62296 recommendation number
WG-14/23, which is usually not implemented.

— Such devices uses a "normalized voltage" of their input voltage
instead of 110 % of the ' RATED (label) medical device voltage.
For example: If the-available power socket has 220 V,
measurement will be done with 242 V instead of 264 V, which is
based on the-abel of the medical device (240 V) plus 10 %.

— Sometimes,/thé second isolated power for e.g. mains on the
APPLIEDPART is not 110 % of the RATED input voltage (264 VAC)

— In other.cases, the test equipment measures with 100 % of the
voltage and calculates the 110 % value only.

— ‘Semetimes, such test equipment cannot select between 50 Hz
and 60 Hz measurements.

&) Accuracy is not adequate, and therefore CTL sheet 251A (B) nof]
fulfilled.

NOTE The LEAKAGE CURRENT measurement according t
8.7.4.4 requires to use a voltage measuring instrument (not the¢
measuring device) which is able to indicate true RMS values of
frequencies up to 1 MHz. To indicate such high frequencies i
usually only possible by using an oscilloscope. Using
multimeter might not be sufficient, because those are ofte
limited to kHz frequencies.

— Such automatic test equipment is not able to select single tests
and therefore cannot wait until the ME EQUIPMENT is within a
special mode (e.g. standby mode).

—  Perhaps 3" edition test setups cannot be implemented.

— Such devices work with internally relays. The contacts of the
relays-switch are not visible from the outside. The contacts of
such relays are oxidised after some period of use due to

frastroversdurimgswitchimg g carrents— T s teads to corntact
resistance, which influences the correct detection of leakage
currents.
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WG-14 Recommendation 119 (continued)

—  The verification of the MD (1 kQ // 10 kQ // capacitor) is not
possible from the outside before each measurement. Therefore,
the test expert-must shall trust the calibration label, even if it is
11 months old. Consequently, one can never be sure if the test
result is correct until the next calibration is successfully finished.
Concretely, this means there exists a high probability of "recall”
of all tested medical device by a test laboratory in a 11-month
period, i.e. the test laboratory-must shall contact e.g. 100
medical manufacturers and request a retesting of their product
free of charge (image damaaged).

— Sometimes, it is questionable if "T RMS" measurements will be
conducted.

— Not all switch conditions of IEC 60601-1 are possible, for
example testing during stand-by.

—  Testing with a MD independent from waveform and frequency
according to 8.7.3 e) is not possible.

— Such devices are not suited to test high power (16 A).

— Such devices are not suited to test 3 phase,systems such as X-
ray.

— Such devices are not suited for testings\ME SYSTEMS
(IEC 60601-1-1) with two POWER SUPRLY CORDS or with one
POWER SUPPLY CORD, which contains two protective earth
conductors.

— Tests according to 8.5.1.2. and 8.5.1.3 (protective impedance)
are not possible.

— During measurement‘efimains voltages at a floating F-type
APPLIED PART, the internal intermediate circuits which have a
connection to the SHP/SOP are not earthed as required by
IEC 60601-148:7).

—  The protective‘earth of the installation will be used as protective
earth reference pole of the test set-up. This could lead to wrong
test restlts for CF devices (PATIENT LEAKAGE CURRENT = 10 pA)
if the protective earth of the installation building is not "clean".

— Sometimes, DC/AC values are not distinguished.

— .\ Canada requires 40 A protective earth test. Such devices do not
carry out protective earth tests with 40 A. Sometimes, it works
with 10 A only (those required in IEC 60601-1 are 25 A).

If the input fuses are very high, due to high input power (MRI 200 A
per phase), then the protective earth test shall be conducted with, fo
example, 1,5 times the rated input current.

Discussion/comment

The above overview shows many concerns if maintenance test
equipment would be used for type approval tests according
IEC 60601-1.

However-WG-14 SC 62A, is of the opinion that IEC 60601-1 is
already clear enough related to the accuracy of the test equipment
and the correct test method. Test laboratories within the CB-scheme
are not concerned because, if they use not-suited test equipment,
this would be detected, for example during IECEE audits or during
IECEE proficiency tests.

bubmitter proposed recommendation

Issue a-WG-14 recommendation not to allow recurrent test
equipment for IEC 60601-1 type approval tests as long as no

objective evidence of suitability related to all IEC 60601-1
requirements, for example those listed in the above overview, is
given.

WG-14 SC 62A recommendation

WG-14 SC 62A is not responsible for dealing with suitable test
equipment and possible testing errors based on selection of
unsuitable test equipment.
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4.2.120 Tolerances of apparatus

WG-14 Recommendation number

120

Reguirement; Clause(s) number
(only)

9.4.2.4.3, 15.3.5 a), 15.3.5 b), 15.3.5 ¢)

Source/problem

Linear dimension tolerances; for threshold and rough handling
apparatus

Discussion/comment

Key dimensions are 10 mm (when using IEC 60601-
1:2005/AMD1:2012), 20 mm, and 40 mm. No tolerances are
specified.

Tolerance allowed by CB decision 251B, year 2009:

For linear dimensions:
1 mm up to 25 mm, +0,1 mm
25 mm and higher mm, 0,5 %
for 10 mm, tolerance of £0,1 mm
for 20 mm, tolerance of £0,1 mm
for 40 mm, tolerance of £0,2 mm

Our group (SC 62A, WG 17/MT 29) recognized that there would be
metric board sizes and slightly different"/American board sizes.

Perhaps we should have put intended telerances in clauses. As this

was not done, we would like to suggest that there be a WG-14
recommendation to specify tolerances that were intended.

bubmitter proposed recommendation

Tolerances intended:

the greater of + mm or + 5'%tolerance.
for 10 mm, tolerance +*¥' mm

for 20 mm, tolerance + 1 mm

for 40 mm, tQlerance £ 2 mm

WG 14 SC 62A recommendation

9.4.2.4.3 specifies tolerances as specified in IEC 60601-
1:2005/AMD1:2012, which is £0,5 mm for a 10 mm threshold.

WG-14 SC 62A recommends the following proposal:

+5 % should be applied as the tolerance of values from 15.3.5 a),
15.3.5 b), and 15.3.5 ¢) of IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012.

NOTE Due to humidity reasons, a very small tolerance is not
practical.
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4.2.121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE

WG-14 Recommendation number 121
Regquirement; Clause(s) number 8.1 a) last dash
(only) 8.1 b) last dash
8.6.9
Source/problem This comment is not necessarily related to electrical HAZARDS. It

concerns contradiction in the two clauses.

If 8.1 a) last dash overrides 8.1 b) last dash, there seems little point
in allowing functional earth connections at all, since they can often
DE UsCU 10 PIeveTil 1055 U ESSENTIAL FERFURMANUE.

If a mains earth connection complies with IEC 60601-1:2005,
subclauses 8.6.2, 8.6.3 and 8.6.5, for the requirements for a
protective earth, then failure of this connection should not be a
NORMAL CONDITION but a SINGLE FAULT CONDITION.

Note this might not be related to "electrical hazards" @hd“so should
not be confined to Clause 8.

Further, concerning 8.6.9, the internal FUNCTIONAL EARTH
CONDUCTORS should not be green/yellow so_as hot to be confused
with PROTECTIVE EARTH CONDUCTORS (note that IEC 60950 (all parts)
does not allow green/yellow).

Discussion/comment -

$ubmitter proposed recommendation | Allow disconnections of mains €arth connections that comply with
IEC 60601-1:2005, 8.6.2, 8.6(3 and 8.6.5, for the requirements for a
protective earth to be a SINGLEFAULT CONDITION.

Allow internal FUNCTIONAL EARTH CONDUCTORS to be not
green/yellow.

WG 14 SC 62A recommendation If a FUNCTIONAL EARTH CONDUCTOR is used as a RISK CONTROL
measure to achieve ESSENTIAL PERFORMANCE, then it should be
constructed itna way which allows a break of the FUNCTIONAL EARTH
CONDUCTOR.to be regarded as a SINGLE FAULT CONDITION.

NOTE-Mechanical construction aspects (see 8.10.2) are required.
The current carrying capacity requirement (see 8.6.4 for protective
edrth) does not apply.

Subclause 8.6.9 does not require that internal FUNCTIONAL EARTH
CONDUCTOR-must to be green yellow, because it speaks about the
POWER SUPPLY CORD.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © |IEC 2018 —-27 —

4.2.122 AC motors

WG-14 Recommendation number

122

Reguirement; Clause(s) number
(only)

8.5.4

Source/problem

Resonance voltage on start capacitors on motors subclause 8.5.4
and CREEPAGE DISTANCE and AIR CLEARANCE values related to slot
insulations in motors.

From 8.5.4, it is clear that the measured U_ (voltage at cap) shall be
used as the U (WORKING VOLTAGE) when establishing the test voltage

(Sameas reditiom2):

There is no similar statement regarding U, for isolation distances
(same as in edition 2). In practice, test laboratories have strictly.
applied the U_ only for DIELECTRIC STRENGTH on motors anghnot for
isolation distances in motors.

The relaxation of CREEPAGE DISTANCE allowed per 57(10ra) in edition
2 is no longer present in edition 3.

If U, shall be applied as well for AIR CLEARANCE and CREEPAGE
DISTANCE, without any relaxation of creepage,wery few motors will
pass testing to IEC 60601-1 since they are‘\mostly designed for
industrial applications and house-hold appliances.

Shall U_ be applied for AIR CLEARANCE?

Shall U_ be applied for CREEPAGE\DISTANCE?

Discussion/comment

Since withstand voltage is pelated/based on clearance, it is perhaps
logical that the U_ shall be applied also for AIR CLEARANCE. However,
if applied to CREEPAGE DISTANCE, many motors previously complying
with edition 2 will now fail.

bubmitter proposed recommendation

The measured Ug, iS used for DIELECTRIC STRENGTH but not for
AIR CLEARANCE‘and CREEPAGE DISTANCE.

WG-14 SC 62A recommendation

Requirements-for motors are not fully given in IEC 60601-1, so it is
unaddressed in IEC 60601-1. It is recommended:

DIELEETRIC STRENGTH:

W.ORKING VOLTAGE according to 8.5.4, seventh dash, should be
applied.

CREEPAGE DISTANCE:

The MAINS VOLTAGE (not the resonance voltage) should be applied ag
WORKING VOLTAGE for motors. For slot insulation of motors, a
reduction to 50 % of the values of Table 12 or Table 16 for CREEPAGH
DISTANCES shall be allowed, with a minimum of 2 mm at 250 V.

The 50 % reduction of CREEPAGE DISTANCE for all types of motors
should be used, not just AC motors with resonance voltage.

AIR CLEARANCE:

The MAINS VOLTAGE to the motor (not the resonance voltage) as
WORKING VOLTAGE for motors should be used, and Table 12 or
Table 13 should be used.

Apply rule 8.9.1.4 (CREEPAGE DISTANCE never less than AIR
CLEARANCE) and 8.9.1.5 (altitude factor).

NOTE The solution is partly based on IEC 60601-1:1988.
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WG-14 Recommendation number

123

Reguirement; Clause(s) number
(only)

8.1

Source/problem

In the IECEE Test Report Form (TRF) IEC60601_1G:2010-12, only
MOP (MOOP or MOPP) are defined.

How shall the operational insulation be recorded in the insulation
diagram and table?

Riscussionlicomment

bubmitter proposed recommendation

OP Insulation shall show up in the insulation diagram (e.g. with_an
addition comment that is not relied on for safety).

WG 14 SC 62A recommendation

IEC 60601-1 does not have a definition for the term "operational
insulation" = functional insulation barrier.

However, for better understanding of the insulation_diagram and the
design of the ME EQUIPMENT,WG-14 SC 62A supports that it could
make sense to document the "operational insulation" in the TRF, for
example at the insulation diagram.

412.124 WORKING VOLTAGE measurement
WG 14 Recommendation number 124
Reguirement; Clause(s) number 8.5.4

only)

bource/problem

IEC 60601-1 does not describe how to measure WORKING VOLTAGE
on floating parts{How shall WORKING VOLTAGE measurement be
performed on floating parts?

Discussion/comment

bubmitter proposed recommendation

Use procedure of IEC 60950-1:2005, 1.4.9 (excerpted below).

WG 14 SC 62A recommendation

It is recommended to measure WORKING VOLTAGE according to the
procedure in IEC 60950-1:2005, 2.10.2:

Case A (estimated to cover > 95 % of all cases):

If a transformer winding or other part is not connected to a circuit
that establishes its potential relative to earth, it should be assumed
to be earthed at the point by which the highest WORKING VOLTAGE is
obtained. In real practice, it can be achieved by using a PEN
(protective earth connected to neutral) line in the installation, or an
earth connection by a sip/sop, or an earth potential by the PATIENT —
APPLIED PART.

Case B (estimated to cover < 5 % of all cases):

Two different possibilities exist (see Figure 1 below):

B1) The floating circuit (U,) is isolated by 1 MOP (based on the
floating circuit voltage U,) to earth. The WORKING VOLTAGE (U,,)
of the MAINS barrier is the highest voltage of one side of the
barrier concerned for which the WORKING VOLTAGE is
determined, i.e. either Ul or U_whichever is higher

B2) The floating circuit (U,) is not at least isolated by 1 MOP (based
on the floating circuit voltage U,) to earth: for the measurement
of the WORKING VOLTAGE (U, ) of the MAINS barrier, both sides
have to be earthed for U, measurement to get repeatable worst
case results.
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WG-14 Recommendation 124 (continued)

WG-14 Recommendation (continued)
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Figure 1 — WORKING VOLTAGEMEasuremnent
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412.125 Defibrillation test
WG-14 Recommendation number 125
Reguirement; Clause(s) number 8.5

bource/problem

Defibrillation.teSts on conductive TYPE B APPLIED PARTS, €.g. an
operating table.

Discussion/comment

IEC 60601-1 requires that, if the APPLIED PART (the table top) has
conduCtive parts, these parts shall be possible to connect to a
POTENTIAL EQUALIZATION CONDUCTOR (where locally so required).

The defibrillation test is performed also without connection to
protective earth and the POTENTIAL EQUALIZATION CONDUCTOR.

The former exclusion (energy on the ENCLOSURE) as present in
Clause 17 in edition 1 of IEC 60601-2-46 and in 201.8.5.5.1 in draft
edition 2 is not present in the published edition 2 (IEC 60601-2-
46:2010).

If tested as described in IEC 60601-1, there will be a short-circuit of
the test voltage which would normally be a failure.

How is defibrillation test performed on a table with Type B
defibrillation-proof and conductive APPLIED PART?

bubmitter proposed recommendation

I have no proposal.

\

VG-14 SC,62A recommendation

The issue belongs to the committee responsible for the particular
standard. Please contact the expert group responsible for

IEC 60601-2-46 or rephrase the question without any link to a
particular standard. See in addition recommendation 4.2.115.
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4.2.126 Oil containers for moving parts

WG-14 Recommendation number

126

Reguirement; Clause(s) number
(only)

15.4.9

Source/problem

There is a fixed equipment with multiple movement and axis, where
components under questions are moved in such a way that they can
be compared with PORTABLE equipment. Do motors, gear boxes of
such fixed equipment fall under this subclause?

If yes, does it apply also for FIXED equipment with multiple

MTOVETITETTIS WITETE TTESE Pdrts TIove arourius

What is the understanding of "partially sealed"?

Discussion/comment

bubmitter proposed recommendation

WG-14 The recommendation shall make clear how to handle such
components.

WG 14 SC 62A recommendation

15.4.9 c) applies.

15.4.9 a) and b) do not apply if strictly following-'the wording of

IEC 60601-1, because the described ME EQUIPMENT is neither
PORTABLE nor MOBILE. However, the safety~televant aspects behind
these items make sense. Therefore, it.is_ lecommended to follow the
RISK MANAGEMENT approach, which refers back to International
Standards in ISO 14971:2007, 3.2%and then to apply 15.4.9 a) and b)
but ignoring the words PORTABLE ‘and MOBILE.

NOTE See as well the RISK MANAGEMENT requirement in 13.2.6
about leakage and liquids.

412.127 PERMANENTLY INSTALLED ME EQUIPMENT in the HOME HEALTHCARE ENVIRONMENT

WG 14 Recommendation number

127

Reguirement; Clause(s) number
only)

3.84 of\JEC 60601-1:2005, 7.5.1 of IEC 60601-1-11:2010 and
IEC 60601-1-11:2015

bource/problem

W.e had a home care product in protection class | with the typical
Schuko mains plug. The installation in the home is always done by
the MANUFACTURER'S own personnel.

In order to comply with the requirements for permanent connection,
the MANUFACTURER used a metal locking device that was screwed
into the wall (one screw on each side of the wall socket outlet). This
way, the plug could not be detached without the use of a tool and
thus IEC 60601-1 was fulfilled when reading it to the letter rather
than understanding what | believe is the intent of IEC 60601-1.

Of course the quality of the protective earth connection between the
wall socket outlet and plug does not become better simply because
the plug cannot be pulled out. Right or wrong, we did not accept the
design.

The MANUFACTURER decided instead during installation to exchange
the wall socket outlet to a correct installation box with a cord
anchorage and cord guard. Because the product was MOBILE they

also added a steal \mirn’ shaorter than tho maing rnrrl’ taoreliovae tho
cord from strain. We accepted this design. However, there can be
severe strain when a 100 kg MOBILE equipment is moved so the fixing
must shall be very well dimensioned.

| think IEC 60601-1 is too vague in the definition of PERMANENTLY
INSTALLED.
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WG-14 Recommendation 127 (continued)

Discussion/comment

WG-14 SC 62A discussion: This answer applies only to the home
care environment, not to the hospital environment.

The-WG-14 SC 62A interpretation of the wording of

IEC 60601-1:2005 and IEC 60601-1-11:2010 and IEC 60601-1-
11:2015 concludes that the solution of securing a mains plug with
two screws would fulfil the requirement of IEC 60601-1.

NOTE 1 The design described above has a fuse inside of the
ME EQUIPMENT in the neutral line, which is not allowed for

pPeTiarncritry illbldllﬁu cquiplncm. EC OUTOU-1 dllOWS 10O TUStE UIE
neutral only if adequate warnings are used. However, the issue itself
clearly falls within the responsibility of IEC 60601-1-11. Therefore
WG-14 SC 62A has forwarded this issue to the expert group
responsible for IEC 60601-1-11 for their decision.

NOTE 2 See IEC 60601-2-16 for specialized unique/plug allowed
under certain condition with class | ME EQUIPMENT./EXample locking
type receptacle.

bubmitter proposed recommendation

WG-14 SC 62A recommendation

Having considered the question at their-January 2013 meeting in
London, UK, IEC/SC 62A-1SO/TC 1214SC 3 Joint Working Group
(JWG) offered the following opinion-

1) This concern can better be ‘@ddressed by the particular standard
for this type of ME EQUIPMENT if it is felt that a cLASS Il SUPPLY
MAINS connection is natfedsible. The recommended connection
would be for the particular standard to specify a type of suitable
locking sturdy plug-that is not commonly found in the home
healthcare settihg wWhich would require a suitably trained
electrician tosinstall the protective earth enabled connection
point in the” HOME HEALTHCARE ENVIRONMENT for the SERVICE
PERSONNEL to use when installing the ME EQUIPMENT in the home)}.
This would allow a secure assured protective earth and a heavy
cord that would not likely be pulled from the socket but would
allow for easy transfer of the MOBILE equipment.

2) .\ However, if one company shows that this ME EQUIPMENT can be
put on the market without a CLASS | SUPPLY MAINS connection, it
would seem that a CLASS Il SUPPLY MAINS connection would
eliminate many reasonably foreseen RISKs as highlighted in the
rationale of Clause 6 of IEC 60601-1-11:2010 and of
I[EC°60601-1-11:2015 and the state of the art would not be a
CLASS | SUPPLY MAINS connection.

3) As-efteday Until the year 2013 it is known that at least one
MANUFACTURER of home use dialysis is going to 2-prong plugs to
bring their product into compliance (i.e. it can be done for this
class of equipment).

4) From a RISK MANAGEMENT viewpoint, unless the two screws are
not connected to a "normal” mains receptacle, the HAZARDOUS
SITUATION of NO protective earth in the receptacle has not been
solved.

5) There are no grounded outlets in many countries (parts of
Scandinavia and Japan, for instance). So any conventional outlef
(mains receptacle) will have no protective earth unless it is

custom installed. Plugging equipment that requires a protective
earth to be SINGLE FAULT SAFE into an ungrounded outlet is an
unacceptable RiSK.

That notwithstanding, if the installation process requires that the
effectiveness of the ground in the receptacle is verified and the plug
is then connected with 2 screws (needs a tool), the design would
comply with the requirements in the standard. But it is reasonably
foreseeable that the home user will move the equipment to a
different location (a receptacle without a PE) and thereby create an
unacceptable RISK. Any MANUFACTURER doing that is taking a
significant (unacceptable) RISK, even though they are technically in
compliance with the standard.
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WG-14 Recommendation 127 (continued)

WG-14 SC 62A recommendation
(continued)

WG-14 SC 62A additional information:

To fix a mains plug with screws to the wall is against the national
electrical code in some countries.

Separation from mains-must shall be ensured by suitable mains
switches or DETACHABLE POWER SUPPLY CORD.

427128 Putystyrene prate fOT TEARAGE CURRENT tESTS

WG 14 Recommendation number

128

Reguirement; Clause(s) number
only)

8.7.4.3d) 1)

bource/problem

8.7.4.3 d) 1) Measuring arrangements. Background: 8.7:4.3 d) 1)
Measuring arrangements — APPLIED PARTS: dielectricyconstant of
approximately 1 and approximately 200 mm aboye”an earthed metal
surface.

During an internal audit, we were questiofied’on how we ensured
compliance to 8.7.4.3 d) 1) testing setup/requirements?

Discussion/comment

The question raised a number of additional questions related to
whether the subclause requireméntis really needed or not. So we
made some calculations to see if dielectric constant or distance
above an earthed metal surface’ has a significant impact on the
measurement arrangement(réad — adds significant capacitance to
the measurement circuit),

IEC 60601-1:2005,48:7.4.4, allows the voltage measuring equipment
to have an input €apacitance of up to 150 pF, so we use this value a
the limit for ouf galculations.

Assumption:\barge size APPLIED PART (10 cm x 20 cm)

Calculation (1) — What if E r is much higher than 1?
Calculation example: C stray = 150 pF, Distance to protective earth
surface with same size: 200 mm, Result E r = 169

Calculation (2) — What if the distance is much less than 200 mm?
Calculation example: C stray = 150 pF, Er=1

Result: Distance to protective earth = 1,1 mm
From the two examples, it can be concluded:

a) General: The C stray has a reverse linear impact on the
capacitive resistance and therefore as well a linear impact on thq
final measured leakage current. As long as the measuring
equipment does not have more than 150 pF input capacitance, it
does not have any significant impact on the final measured
leakage current. The assumption here is that additional 150 pF
as C stray of the test set up will as well not have any significant
impact on the final leakage measurement.

b) Example 1: IEC 60601-1 requires using an insulating surface
with a dielectric constant of approximately 1. However, the
calculation in example 1 shows that even a dielectric constant of

169 would not increase the C cfrn\]/ value above 150 pl:

c) Example 2: I[EC 60601-1 requires using a distance of 200 mm.
However the calculation in example 2 shows that even a distance
of only 1,1 mm would not increase the C stray value above
150 pF.
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WG-14 Recommendation 128 (continued)

Submitter proposed recommendation

Suggested revision to 8.7.4.3 d) 1) or its rationale to the following
guideline:

(1) Use a wood work bench well insulated from protective earth and
without conductive protective earth layers. The stray capacitance
to protective earth is therefore much lower than 150 pF as
indicated in our calculations.

(2) ESD protected work bench. Some labs use ESD protected work
benches, which are provided with a conductive surface
connected reference to protective earth by approximately

TOU KC. The 100 KL resistor preventis excessive LEAKAGE
CURRENT to PE, but in order to protect against hazardous
LEAKAGE CURRENT to our lab-tech, the table shall be covered, wit
insulation material. The thickness and relative permittivity{s
without relevance to the measurement.

(3) Steel type work bench. In case of testing on a steel"'work bench
connected to PE, the lab-tech-must shall ensure ‘proper
insulation material between the workbench an@*APPLIED PART.
Such material could be a wood plate havingpa‘thickness larger
than 8 mm, since the relative permittivity,for‘wood is below 5.
(C stray = 110 pF,d =8 mm, Er =5)

WG-14 SC 62A recommendation

WG-14 SC 62A is not aware of the originvof'the test set-up as
described in 8.7.4.3.d) 1).

WG-14 SC 62A recommends regarding tests conducted on an
isolated surface as sufficient. .However, for TYPE CF APPLIED PARTS, it
is recommended to conduct-theltests as required in 8.7.4.3 d) 1), in
order to ensure reproducihility of test results for these sensitive
measurements.

4)2.129 Push buttons

WG 14 Recommendation number

129

Reguirement; Clause(s) number
only)

7.4.2

bource/problem

Bush buttons usually do not have different 'working positions' (e. g.
switches).

Discussion/comment

Is 7.4.2 applicable for push buttons?
How to fill in verdict in Test Report Form (TRF)?

bubmitter proposed recommendation

WG 14 SC 62A recommendation

The issue is already addressed in IEC 60601-1:2005 and IEC 60601
1:2005/AMD1:2012, 7.4.2. A push button could be a control
device/switch.
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4.2.130 Temperature limit at the ENCLOSURE in SINGLE FAULT CONDITION

WG-14 Recommendation number

130

Reguirement; Clause(s) number
(only)

13.1.2

Source/problem

Table 23 applies for both NORMAL CONDITION and SINGLE FAULT
CONDITION

Discussion/comment

13.1.2 states in the fourth dash that, for parts likely to be touched,
Table 23 applies, i.e. same levels as in NORMAL CONDITION.

It seems-guite-unclearwhat-the allowed temperature-on-an
=t g

ENCLOSURE is.

ENCLOSURES, in most cases, are likely to be touched at some point.
On the other hand, to have the same limit as in NORMAL CONDITION
seems very stringent compared to many other standards.ls(this the
intention of IEC 60601-1?

The second dash implies that some deformation of-an ENCLOSURE is

allowed as long as it complies with 15.3.1. This js confusing because
how can an ENCLOSURE be allowed to deform without a temperature

higher than in NORMAL CONDITION?

For comparison, IEC 61010-1 allows Total"105 °C (at ambient 40 °C)
during SINGLE FAULT CONDITION.

What is the temperature limit on afj/ENCLOSURE during SINGLE FAULT
CONDITION testing if it is likely to"be touched at some point/occasion?|

Does the fifth dash apply (other' components and materials) when thg
ENCLOSURE is not likely to\be/touched?

bubmitter proposed recommendation

Use fifth dash in 13.1.2 for temperatures on ENCLOSURES during
SINGLE FAULT CONDF/ON.

WG 14 SC 62A recommendation

See Interpretation®Sheet ISH 03 published in May 2013 as solution
for this issuet

Temperattifes of ME EQUIPMENT parts that are not APPLIED PARTS but
are likely'to be touched, exceeding the allowable values in Table 23
when‘measured and adjusted as described in 11.1.3.

The*above standard requirement is clarified by the following:

The above requirement is regarded as fulfilled in accordance with 4.5
for temperatures at the surfaces of the ENCLOSURE, if the following
conditions are fulfilled:

— the maximum allowed temperature on OPERATOR accessible
surfaces in SINGLE FAULT CONDITION is 105 °C; and

— the instructions for use contain a warning that, under some
SINGLE FAULT CONDITIONS, the temperature of: (indicate the
surface of concern) could get hot and there is a possible RISk of
a burn if touched; and

— if the RISK ANALYSIS demonstrates a need for a warning symbol
on the ENCLOSURE, safety sign4§@49}9—w9}8{&%

ISO 7010-W017:2011-05 ( &) shall be used on or adjacent to

tha hot chat antha cnecl oclinoe: and
tHEe-—RO+5Pe+e6H—tHe—t=~ere = €

— the RISK ASSESSMENT demonstrates that the temperature attained
in the SINGLE FAULT CONDITION is acceptable; and

— the RISK ASSESSMENT demonstrates that applying the alternative
RISK CONTROL measures in Interpretation Sheet ISH 03 results in
a RESIDUAL RISK that is comparable to the RESIDUAL RISK resulting
from applying the requirement of the standard.

NOTE See ISO 13732-1 for consideration in a future revision of
IEC 60601-1.
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4.2.131 Optic coupler requirements

WG-14 Recommendation number

131

Reguirement; Clause(s) number
(only)

4.8, 8.5, 8.8.2, 8.8.3, 8.9.1, 8.9.3

Source/problem

Optic couplers: Do the ME EQUIPMENT end-product standard's
insulation requirements apply?

Discussion/comment

According to 4.8 a), an optic coupler providing at least 1 MOP would
need to comply with applicable optic coupler standard,
IEC 60747-5-5:2007 (replaces optic clauses from IEC 60747-1, -2, -

S). TS Staldard Tas dppropriate msuratiorn requirerierits 10 MOOE,
however it does not include the 0,4 mm single layer thickness
requirement in 8.8.2 of

IEC 60601-1:2005, nor does it require the 30 day cemented joint
requirement in 8.9.3. It does require a partial discharge test-for solid
insulation, including cemented joints, and presumably there is
aging/conditioning done prior to partial discharge. Presumably is not
appropriate for the CR, CL, DS requirements consjdéred necessary
for MmoPP.

According to Figure 5, which is associated with74.8 a), there is a
decision box at end that says after complying, with component
standard, "are additional end product requitements necessary?" | am
not sure how the flow chart matches with-the wording of 4.8, but it
would seem it is always appropriate,to~consider any ME EQUIPMENT
end-product requirements that migkit be appropriate for a general
component used with ME EQUIPMENT.

Questions:

Assuming optic coupler_provides at least 1 MOP, complies with
IEC 60747-5-5:2007,and’is being used within its ratings (as required
by 4.8.a)),

1) for optic ceuplers providing at least 1 MOP (MOOP or MOPP), do
we need\to require the 30-day thermal cycling test in 8.9.3?

2) if optiencpupler insulation is supplementary or reinforced (MooP
or MoPP) for > 71 V peak, is it necessary to verify the 0,4 mm
thickhess in 8.8.2?

3).\if optic coupler is being used as MOOP, is it necessary to verify
CR, CL, and DS?

4) if optic coupler is being used as MOPP, is it necessary to verify
CR, CL, and DS?

For review, here is a comparison of the ME EQUIPMENT insulation
requirements for an optic coupler providing 2 MmooP for mains
voltage, versus 2 MOPP for mains voltage:

Insulation 2 MoPP 2 MOOP
RI (240 V RMS) 8 mm CR, 5 mm CR,
5 mm CL, 4 mm CL,
4 kV RMS DS, 3 kV RMS DS,
0,4 mm DTI?, 0,4 mm DTI?,
30 d thermal cycling | 30 d thermal cycling
for cemented joint for cemented joint

a8 Perhaps represented by IEC 60747-5-5:2007 partial discharge
testing with pre-conditioning.
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WG 14 Recommendation 131 (continued)

Incidentally, it is my understanding that IEC 60950-1:2005 requires
IEC 60747-5-5:2007 compliance, and independently verifies the

0,4 mm thickness, but does NOT require the 30-day thermal cycling
test (both of which are end product requirements within

IEC 60950-1).

Submitter proposed recommendation

Assuming optic coupler complies with IEC 60747-5-5:2007 and is
being used within its ratings,

1) for optic couplers providing at least 1 MOP (MOOP or MOPP), do
we need to require the 30 days thermal cycling test in 8,.9.3?

NO, a partial discharge test and whatever aging/conditioning
tests are required by the component standard are considered
sufficient (it is my understanding that IEC 60950-1:2005 fequireg
IEC 60747-5-5:2007 compliance, and does NOT require-the

30 days thermal cycling test).

2) if the optic coupler insulation is supplementary orreinforced
(MooP or MOPP) for > 71 V peak, do we need toyvefify the
0,4 mm thickness in 8.8.2?

NO, a partial discharge test and whatever aging/conditioning
tests are required by the component standard are considered
sufficient (it is my understanding thatdEC 60950-1:2005 requires
IEC 60747-5-5:2007 compliance andlindependently verifies

0,4 mm DTI thickness. Becausg of-this, optic coupler industry
sometimes includes 0,4 mm DTl"information on its datasheets).

3) if the optic coupler is being used as MOOP, do we need to verify
CR, CL, and DS?

NO, IEC 60664-1 requirements are basis for both
IEC 60747-5-5:2007 optic coupler and MOOP insulation
requirements.

4) if the optic coupler is being used as MOPP, do we need to verify
CR, CL, and’ DS?

YES, this\is consistent with 2"9 edition practice, and recognizes
that MOOP is not sufficient for mopPP.

WG 14 SC 62A recommendation

For an~0pto-coupler providing MOOP and MOPP, it is recommended to
test

=~\"AIR CLEARANCE at the outside of the opto-coupler,
— CREEPAGE DISTANCE at the outside of the opto-coupler,
—  DIELECTRIC STRENGTH at the opto-coupler, and

— compliance with IEC 60747-5-5:2007 or its predecessor
standards (IEC 60747-1, IEC 60747-2, IEC 60747-3).

NOTE The factor of 1,6 on insulation test voltage is only used for
thermal cycling tests (8.9.3), as also in other safety standards (e.g.
IEC 62368-1, IEC 60950-1). IEC 60747-5-5 applies different test
methods. Because we regard IEC 60747-5-5 as equivalent to the
thermal cycling test, the 1,6 factor is not required. This is the same
approach used in I[EC 62368-1:2010, 5.5.4. and 5.4.4.4.

NOTE DTI (0,4 mm) and thermal cycling testing-are should not be
required because compliance with the component standards
addresses the RISK of pin holes and thermal effects on the insulating
compound.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © |IEC 2018 - 37 —

4.2.132 Eye-verification of tester before legibility test

WG-14 Recommendation number

132

Reguirement; Clause(s) number
(only)

7.1.2

Source/problem

IEC 60601-1 has special requirements for tester's eyes.

Why was Jaeger card (N6) added with an "and" conjunction (in
IEC 60050-1:2005/AMD1:2012)?

How shall it be proved that the tester is able to read N6 of Jaeger

test card i e visit a doctor?

Shall it be done before every test?

Discussion/comment

The 2"d Edition of IEC 60601-1 uses the term "normal vision™
Because "normal vision" is an undefined term, the 3™ Edition, tried to
set up reproducible test requirements, which has consequently led to
compliance criteria related to the tester's eyes.

The compliance criteria in the 3.1 edition says:

The ME EQUIPMENT or its part is positioned sa that'the viewpoint is
the intended position of the OPERATOR. If the intended position of the
OPERATOR is not specified and the positigh-js’not obvious, the
viewpoint is at any point within the basé of‘a cone subtended by an
angle of 30° to the axis normal to the‘¢entre of the plane of the
marking and at a distance of 1 m,<The ambient illumination is the
least favourable level in the range of 100 Ix to 1 500 Ix.

The observer has a visual acuity, corrected if necessary, of:

— 0 on the log Minimum“Angle of Resolution (log MAR) scale or 6/§
(20/20); and

— is able to read4\6 of the Jaeger test card;
in normal room/lighting conditions (approximately 500 Ix).

The following.aspects are still not defined in the compliance criteria
and remain uhclear:

1) What does "The observer has a visual acuity, corrected if
necessary, of: 0 on the log Minimum Angle of Resolution (log
MAR) scale or 6/6 (20/20)" mean?

2) How should compliance be proven in practice?

3) Is it sufficient if the tester visits an eye-physician in his medical
office before each test, under the condition that the lighting in
the medical office is checked with a calibrated test equipment to
be approximately 500 Ix?

4) What does "approximately" mean? Does it mean for example
450 Ix is not adequate? What about 475 Ix? Where is the limit fo
acceptance?

5) The normal vision of humans changes during a normal work day
It has been proven in the standard committee that members
confirmed that early in the morning they were able to read the
screen whereas in the evening they were not, even though
nothing had changed with the projector. Is it therefore required
that test laboratories hire eye-physicians to verify exactly, before
each hour the tester conducts the test, that the normal vision
(acuity) is still given? Consequently, testing without having an
eye-physician and the 500 Ix room available shall be forbidden.

6) Because the colour of the light during test at the ME EQUIPMENT
and during verification of the tester's eyes is not defined, should
we wait with further testing until Amendment 2 fills the gap?

7) Is it allowed to print out a Jaeger card from the Internet and use
this to prove the tester's eyes acuity? If yes, which printer is
defined and which paper size is defined, and which Internet
Jaeger card shall be downloaded?

8) Are there any suggestions based on equivalent safety to show
compliance with this still unclear subclause?
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WG-14 Recommendation 132 (continued)

Submitter proposed recommendation

Possible alternatives:

— reading the Jaeger card as a single requirement for the tester;

— using ISO 8596:2009 (Landolt rings), — advantage: ISO 8596
contains pass-fail-criteria.

Provide a definition of fixed letter sizes for markings.

WG-14 SC 62A recommendation

WG-14 SC 62A is unable to make a recommendation at this time.
This topic should be re-discussed during the preparation of a future
revision of IEC 60601-1. See also IEC 62366:2007, H.2.3.4

NOTE The acuity test 20/20 means that the observer is able to read
capital letters of 1,5 mm size in a 1 m distance.

4/2.133 End stops to prevent overtravel
WG-14 Recommendation number 133
Reguirement; Clause(s) number 9.2.3.2

only)

bource/problem

IEC 60050-1:2005/AMD1:2012 included)a table with test criteria. Ong
test condition is "Run at maximumispeed".

Questions:

1) What can be consideréd as maximum speed?
Is it the speed which is*configured in this application (NORMAL
USE; e.g. fixed configured with motor controller parameters) or
the speed which/can be reached theoretically?

2) Shall a SINGLE/FAULT CONDITION (e.g. the motor controller loses 3
parameter and allows higher speed) be taken in consideration?

Discussion/comment

It is a general principle, that
a) the.worst case situation shall be regarded during testing;

b)w\general subclauses such as 4.7 apply to the whole of
IEC 60601-1, even if not explicitly repeated at several clauses in
IEC 60601-17?

bubmitter proposed recommendation

WG-14 SC 62A recommendation

Speed:

It is recommended to apply the maximum speed possible to be
adjusted in NORMAL USE, including reasonably foreseeable misuse
and under NORMAL CONDITION.

SINGLE FAULT CONDITION:

The ME EQUIPMENT-must shall be safe for PATIENTS and OPERATORS if
NORMAL CONDITION and under any possible SINGLE FAULT CONDITION
and under any component faults. It might be necessary to conduct
ESSENTIAL PERFORMANCE testing.

End stops should be capable of withstanding the maximum impulse
energy based on the maximum speed and maximum allowed load

..... PP Al TN PNV 3

ol Pt BaL = €I L3 el 3 L maanan ni
g aRY-SHNGEEFAUET-CONBIHONteSHBF HREeraRy-comporent
faults in order to ensure compliance with 4.7 and 5.1. Tests under
SINGLE FAULT CONDITION or component faults should be conducted
once.
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4.2.134 MovprP barrier with low WORKING VOLTAGE RMS and high WORKING VOLTAGE peak

WG-14 Recommendation number 134
Reguirement; Clause(s) number 8.8.3,
(only) 8.9.1

Source/problem

U, peak generates high values for MoPP not in line with the end
edition

Discussion/comment

We experienced ME EQUIPMENT certified to the 2"d edition that does
not pass the DIELECTRIC STRENGTH test when tested to the 3" edition.

Eorthe insulation rnnlllrnmnnfc the 2Nd odition did not consider II

peak voltages. Only the U, RMS was used for creepage, clearance
and DIELECTRIC STRENGTH. |

Ed. 2 use: 2 x (2 x Ugyg + 1 500)
Ed. 3 use: 2 x (1,414 x U ) + 1 500)

For sinus, this will lead to same test voltage as in edition’2 but for
non-sinus with high peaks, it leads to a significantdifferent test
voltage.

For MoPP, the required DIELECTRIC STRENGTH/MeSt significantly
increased from 2"9 edition to 3™ edition of {EC 60601-1 especially if
Ugus @nd U « has high WORKING VOLFAGE measured values.
Consequently, those 2" edition approyved switched mode power
supplies fail the 3" edition requirements.

Is this intentional or is it a mistake?

bubmitter proposed recommendation

WG 14 SC 62A recommendation

This recommendation is*telated exclusively to MOPP barriers:

It is noted and confifmed that some 2"d edition approved switch
mode power supglies will fail the 3™ edition 2 MOPP barrier
requirements, for example due to a measured high value of a
WORKING VOLTAGE peak. That is one of several increased
requirements,from the 2"9 edition to the 3™ edition.

1) DIEKECTRIC STRENGTH:

FOr'DIELECTRIC STRENGTH test, U ak should be used as
WORKING VOLTAGE in Table 6.

See as well the note in 8.9.1.15.
2) CREEPAGE DISTANCE:
Table 12 WORKING VOLTAGE RMS should be applied.
3) AIR CLEARANCE:
IEC 60601-1 requires to use Table 12 for WORKING VOLTAGE RM¢{

However, this is in conflict to IEC 60664 series where AIR CLEARANCH
is based on U . This conflict should be addressed during the
preparation ofa future revision of IEC 60601-1.

IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 are not
sufficiently detailed to explicitly address the very special case of a
low WORKING VOLTAGE such as 5 V DC that is present for a long time
with an occasional superimposed peak occurring, for example

150 V peak (ultrasound ME EQUIPMENT) or 18 000 V peak (xenon-
lamps). This special case should be addressed during the
preparation of a future revision of IEC 60601-1.
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WG-14 Recommendation 134 (continued)

WG-14 SC 62A recommendation For the time being, one solution is to take the Upeak as WORKING
VOLTAGE. But this will lead to very high AIR CLEARANCE values,
because all values in Table 12 have already considered mains
transients.

Another solution could be short-circuit tests combined with LEAKAGE
CURRENT test.

When IEC 60601-1 is revised, the following suggestion should be
verified: Is it possible for MOPP to use a similar approach as we have

W formoan o tcatha DMG ol of Tohla 19 oand odd tha
H—+O—vt =ttt TRVt ottt —rootre—rr—ao—aera—tr

corresponding peak value of Table 147

4/2.135 Labeling: spare parts vs. detachable parts vs. ACCESSORIES

WG-14 Recommendation number 135

Reguirement; Clause(s) number 7.2.2

only) 7.2.4
bource/problem 7.2.2 * Identification

ME EQUIPMENT and its detachable components shall be marked with
the name or trademark of the MANUFACTURER and with a MODEL OR
TYPE REFERENCE unless misidentification does not present an
unacceptable RiSK.

ME EQUIPMENT shall be marked with:

— the name or trademark and contact information of the
MANUFACTURER;

— a MODEL OR TYRE REFERENCE;
— aserial nuniber or lot or batch identifier; and
— the date.of manufacture or use by date, if applicable.

NOTE (See ISO 15223-1 for symbols for MANUFACTURER, serial
number; lot or batch, year of manufacture and use by date.

The'serial number, lot or batch identifier, and the date of
manufacture may be provided in a human readable code or through
automatic identification technology such as barcodes or RFID.

Detachable components of the ME EQUIPMENT shall be marked with:
— the name or trademark of the MANUFACTURER; and
— a MODEL OR TYPE REFERENCE;

unless misidentification does not result in an unacceptable RISK.

[...]
7.2.4 * Accessories

ACCESSORIES shall be marked with the name or trade-mark of their
MANUFACTURER or supplier, and with a MODEL OR TYPE REFERENCE.
Where no marking of the ACCESSORIES is practicable, these markings
may be affixed to the individual packaging.ACCESSORIES shall be
marked with:

— the name or trade-mark and contact information of their
MANUFACTURER,

- a MODEL OR TYPE REFERENCE;

— a serial number or lot or batch identifier; and
— the date of manufacture or use by date, if applicable.

NOTE See ISO 15223-1 for symbols for MANUFACTURER, serial
number, lot or batch, year of manufacture and use by date.

The serial number, lot or batch identifier, and the date of
manufacture may be provided in a human readable code or through
automatic identification technology such as barcodes or RFID.
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WG-14 Recommendation 135 (continued)

Source/problem (continued)

Where no marking of the ACCESSORIES is practicable, these markings
may be affixed to the individual packaging.

3.3
ACCESSORY
additional part for use with equipment in order to:

— achieve the INTENDED USE,
— adapt it to some special use,
— facilitate its use,

— enhance its performance, or

— enable its functions to be integrated with those of other
equipment

= Problem:

The above IEC 60601-1 subclauses address requirements for:

a) detachable components (not a defined term);

b) AccessoRrIES (defined term).

When applying these IEC 60601-1 requirements literally, then for

example, the following parts — which literally_fulfil the definition of
ACCESSORIES or could be regarded as detachable parts — would FAIL

— |EC 60127 MAINS FUSE;

—  MAINS cable;

— battery cover fixed or not-fixed by a screw;

— all ENcLOSURES parts ifieltding doors, wheels fixed by a tool;

— ECG electrodes (top. pads glued on skin);

— IBP transducer set;

— NIBP cuff;

— breathing hese set (incl. y-piece, water trap, inspire. and expir.
single heses).

So the reahquestion is: What does IEC 60601-1 practically mean?

In summary, this means by applying IEC 60601-1 literally, the
ENTIRE medical industry will fail the requirements.

Discussion/comment

At the moment ALL stakeholders (all MANUFACTURERS, test
laboratories, Notified Bodies, ministries of health) do not apply

IEC 60601-1 so restrictively and literally as reflected by the submitte
above.

bubmitter proposed recommeéndation

WG-14 SC 62A recommendation

7.2.2 and 7.2.4 should be read by considering defined terms and
notes in IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.

1. Detachable parts:

It is recommended to interpret the undefined term "detachable
component" as follows:

Is an external component (single item or subassembly) which could
be detached from the ME EQUIPMENT or ME SYSTEM without using a
tool.

NOTE 1 Components inside of the ME EQUIPMENT ENCLOSURE are

not considered as detachable parts, because only an authorized
expert is allowed to change these parts by using a tool.

NOTE 2 Parts which are fixed by a tool to the outside of the ME
EQUIPMENT are not considered as detachable parts, because only an
authorized expert is allowed to change these parts by using a ToOL.

2. ACCESSORIES:

It is recommended to read 7.2.2 and 7.2.4 in the context of
IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 as a whole,
as follows:
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WG-14 Recommendation 135 (continued)

WG-14 SC 62A recommendation

When an ACCESSORY is listed in the instructions for use by the
MANUFACTURER of the ME EQUIPMENT, then this ACCESSORY belongs to
the ME EQUIPMENT as clearly written in 3.63, Note 1:

NOTE 1 ME EQUIPMENT includes those ACCESSORIES as defined by
the MANUFACTURER that are necessary to enable the NORMAL USE of
the ME EQUIPMENT.

It is recommended to read the defined term as follows:

33

ACCESSORY

additional part for use with equipment in order to:
— achieve the INTENDED USE,

— adapt it to some special use,
— facilitate its use,
— enhance its performance, or

— enable its functions to be integrated with these -of other
equipment.

There is a clear distinction in IEC 60601-1‘between:
a) ACCESSORIES defined by the MANUFACTURER:

These items are clearly described in the instructions for use and
belong to the ME EQUIPMENT aceording to Note 1 of 3.63 and
therefore are already covered by IEC 60601-1 requirements via
the type plate of the ME'EQUIPMENT plus the instructions for use.
These items do not need’additional labelling requirements as
listed in 7.2.4. Furthermore, all parts fixed by a tool and
produced by the real ME EQUIPMENT MANUFACTURER are
considered to-be, integral parts of the ME EQUIPMENT and not
ACCESSORJES!

b) AcCCESSQORIES not defined by the MANUFACTURER:

Those“could be ACCESSORIES produced by a third party. Those
item’s are not listed in the instructions for use and therefore are
not covered by the ME EQUIPMENT labelling (type plate plus
instructions for use) as mentioned in Note 1 of 3.63. Those
ACCESSORIES are defined in 3.3 and indicated by the word
"additional". Those items-must shall comply with 7.2.4.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © |IEC 2018 —43 -

4.2.136 Protective earth impedance of ME SYSTEM > 200 mQ

WG-14 Recommendation number

136

Reguirement; Clause(s) number
(only)

16.9.2.2, 8.6.4 b), 8.7.2

Source/problem

For ME sYsSTEMs which are connected to mains by a mains plug, the
protective earth resistance has to be below 200 mQ instead of the
400 mQ specified in edition 3.0. If exceeding 200 mQ, 8.6.4 b) offers
an alternative in terms of a current limitation for the affected parts of
the system. Diverse ME or non-ME EQUIPMENT, including their mains

cahles _can have a protective earth resistance hetween 100 mO and_
200 mQ, each. When connecting one of them to another that
incorporates a mains outlet (e.g. Ms0), the protective earth
resistance limit in the ME SYSTEM is exceeded. However, wheq
applying 8.6.4 b) together with 8.7.2, 15! dash, it is not obvious' whicl
additional single faults have to be regarded and how an adequate
current limitation should work.

Discussion/comment

If, in a ME SYSTEM, the resistance between protective earth
connected parts to the common MAINS PLUG exceedS 200 mQ, the
only additional hazardous situation to be regard€d is a short-circuit
of the live mains wire (L) to such protectiveearth connected parts. A
circuit breaker or fuse has to also cut off(safely and quickly in this
case, even if the mains installation should be configured only for saf{
cut-off of devices with 200 mQ protective earth resistance. The rating
of such an additional OVER-CURRENTRELEASE has to be adequately
lower than the current rating of the used mains installation circuit.

bubmitter proposed recommendation

Compliance with 8.6.4 b) and'8/7.2, 15! dash, is given when
additional circuit breakersiuses with a current rating specifically
lower than that of the used hospital mains installation are installed in|
the mains supply ofrall devices which exceed 200 mQ protective
earth resistance jmawWEe SYSTEM. The OVER-CURRENT RELEASES have
to cut off quickly)and safely if the live mains wire (L) is shorted to the
affected protective earth connected parts. They have to be present i
each supply*wire which might become live due to reversed polarities
by reversibleé MAINS PLUGS.

Examfole: OVER-CURRENT RELEASES (fuses) installed in both lines
(phase and neutral) either installed at the input or at the output of
MRSO (or isolation transformer). This measure ensures that if the
installation fuse would be assumed to be 10 A to 20 A, and the
additional fuses in the MPSO or X-former would be 8 A, a total
protective earth impedance of the serial two items of ME EQUIPMENT
MPSO (or X-former) could have up to 400 mQ in the complete
protective earth line.

WG-14 SC 62A recommendation

The solution described in the submitter's proposal applies exclusivel
to ME SYSTEMS powered from DETACHABLE POWER SUPPLY CORDS, but
not for PERMANENTLY INSTALLED ME EQUIPMENT Of PERMANENTLY
INSTALLED ME SYSTEMS. The submitter's proposal should be regarded
as in compliance with 4.5.

Explanation:

Where the pathway of a fault current caused by a live (L) to a
PROTECTIVE EARTH CONNECTION (PE) fault is protected only by the
SUPPLY MAINS circuit over-current release (e.g. circuit breaker or
fuse), the protective earth resistance (PER) of that pathway shall nof]
exceed 200 mQ.

Where the pathway of a fault current caused by an L to PE fault is
protected by additional intermediate circuit breakers/fuses with
current ratings specifically lower than that of the SUPPLY MAINS circuit
over-current release, then compliance with 8.6.4 b) and 8.7.2, first
dash, is achieved and the PE-resistance to that part of the fault
pathway may exceed 200 mQ but shall be less than 400 mQ.
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4.2.137 Ball pressure test
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WG-14 Recommendation number

137

Reguirement; Clause(s) number
(only)

13.2.13.1

Source/problem

It is unclear why the ball pressure test temperature at SINGLE FAULT
CONDITION and overload conditions is based only on the results from
13.2.13.2 to 13.2.13.4 since these are dealing only with ME
EQUIPMENT with heating elements, ME EQUIPMENT with motors and
ME EQUIPMENT for non-continuous operation.

. - faval B .
(TTIE SAllTE PropreTm EXISTS WILIT UTe £ CUrtuoT, WHETE 0 Z. 4. 115

pointing only to 52.5.10 d) to h).)

Is the ball pressure test, based on temperatures in SINGLE FAYLT
CONDITION and overload conditions, not required for all types_of ME
EQUIPMENT?

Discussion/comment

This could be an overlooked mistake in IEC 60601-1.(The ball
pressure test should be applied, as applicable, to alktypes of
ME EQUIPMENT.

The compliance paragraph should thus refer only to 13.2 as a whole
rather than be limited to 13.2.13.2 to 13.2:13)4.

bubmitter proposed recommendation

Apply the ball pressure test to all ME EQUIPMENT and base it on the
temperature measured at any SINGLE FAULT CONDITION or overload
condition under 13.2.

WG-14 SC 62A recommendation

MT-30 The maintenance teani responsible for the relevant material o
IEC 60601-1 has confirmed_that there is a gap in IEC 60601-1.

SINGLE FAULT CONDITION.Gr component faults which do not fall in
13.2.13.2 to 13.2.13:4 ean result in elevated temperature of
thermoplastic insulation relied upon as a Mop including parts of the
ENCLOSURE.

The ball pressure test in 13.2.13.1 should be based on the
temperatures-measured according to 13.2.

13.2.13'is supposed to apply beyond ME EQUIPMENT with motors,
heatérs and ME EQUIPMENT which are classified as non-continuous
operation (it deals with testing overload conditions in terms of
operating mode).

The intent of IEC 60601-1 should be to apply Table 22 to ALL

ME EQUIPMENT and not limit Table 22 to motors/heaters and

ME EQUIPMENT that is classified as non-CONTINUOUS OPERATION. This
makes it clear that exceeding the temperatures in Table 22 is a
failure and since the table is not limited to motors/heaters, it applies
to all ME EQUIPMENT.
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4.2.138 Magnesium alloy ENCLOSURE

WG-14 Recommendation number 138
Reguirement; Clause(s) number 11.3 b) 3)
(only)

Source/problem 11.3 b) 3):

"The ENCLOSURE, and any baffle or flame barrier, shall be made of
metal (except magnesium) or of non-metallic materials, ..."

If pure magnesium shall not be used as the ENCLOSURE, how about
the m:\gm::ium :::Ilny ENCLQSURE? Same magnpcium allovs can

contain about 90 % magnesium.

Discussion/comment

It is claimed that if the thickness of the magnesium alloy ENCLOSURE
is thin enough, or the duration of ignition is long enough, the Sample
could be ignited.

bubmitter proposed recommendation

The magnesium alloy ENCLOSURE should be treated as)hon-metallic
material, and determine its flammability classification in" accordance
with IEC 60695-11-10.

Minimum requirement: FV2 for TRANSPORTABRE ‘ME EQUIPMENT and
FV-1 for FIXED ME EQUIPMENT Of STATIONARY ME EQUIPMENT.

WG-14 SC 62A recommendation

A magnesium alloy ENCLOSURE should-bhg)treated as non-metallic
material and its flammability classification determined in accordance
with IEC 60695-11-10.

Minimum requirement: FV2 forr TRANSPORTABLE ME EQUIPMENT and
FV-1 for FIXED ME EQUIPMENT, '0F STATIONARY ME EQUIPMENT.
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4.2.139 Instability with initial movement

WG-14 Recommendation number

139

Reguirement; Clause(s) number
(only)

9.4.1,9.4.3.1¢c), 9.4.3.2 a), 9.4.3.2 b)

Source/problem

In IEC 60601-1-2005/AMD1:2012, 9.4.1 and 9.4.3 have been
modified in a way that the acceptance criteria "no unacceptable RISK"
by unexpected movement has been deleted in 9.4.1, 9.4.3.1 c),
9.4.3.2 a) and 9.4.3.2 b). On the other hand, the allowed movement
of max. 50 mm is specified to be applied "following the initial elastic
movement" (9.4.3.1 ¢), 9.4.3.2 a) and 9.4.3.2 b)). Therefore, it is not

clear if, for example, a castor with 2 wheels fitted with brakes (and

2 other wheels not fitted with brakes) is allowed to have an "initial
elastic movement" such that it rotates to a position where the brakes
become effective before the 50 mm criterion is applied. In

IEC 60601-1:2005, this interpretation problem can be solved)by an
assessment if the resulting RISK is unacceptable or notC'With edition
3 as modified by IEC 60601-1-2005/AMD1:2012, more|precise
instruction is needed. In many cases, the describedxinitial rotation is
not causing an unacceptable RiISK, but there might/be some (few)
cases where such an initial rotation is not acceptable.

The removal of RISk assessments in I[EC 60601-1-2005/AMD1:2012
(and also in 9.4) has been done intentignally in order to avoid too
many references to RISK MANAGEMENT activities where they are not
necessary, for example when therg’is no initial movement.

Discussion/comment

bubmitter proposed recommendation

Clarification that an initial moyement, like initial rotation of a castor
to a position where a 2-brake system becomes effective, is allowed
as long as no electricaleonnections, gas supplies or breathing gas
tubes are disconnegted by that movement and the rotation energy is
not high enough to"injure a person by arms, shelves. etc. This would
avoid to re-install @ RISk ASSESSMENT reference as clear instruction i
given to the.test'laboratory.

WG 14 SC 62A recommendation

There exist different kinds of initial movements:
a) thewrotation around a braked castor axis;

b)w\the rotation of the whole ME EQUIPMENT around one or two lockeq
castor(s);

c) first movement of the wheel until the wheel lock activates.

NOTE A castor consists of a wheel and fixing holder and perhaps a
brake.

Cases a) and c) above fall under the wording of IEC 60601-1 of
"initial elastic movement, initial creepage, initial pivoting of castors",
because it is assumed that those movements are limited to a non-
critical value.

Case b) above is different. Here, the initial movement can easily be
twice the length of the ME EQUIPMENT for one side of the ME
EQUIPMENT. Even in this condition of the described longer initial
movement, BASIC SAFETY and ESSENTIAL PERFORMANCE shall be
maintained.

Example: When the whole ME EQUIPMENT is rotating, the HAZARD is
that the PATIENT or OPERATOR is crushed between the MF EQUIPMENT

and any other object (e.g. a wall). This should be considered.
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4.2.140 Ball pressure test

WG-14 Recommendation number

140

Reguirement; Clause(s) number
(only)

13.2.13.1

Source/problem

Temperature to be used for the ball pressure test

Discussion/comment

In 8.8.4.1 it is stated that ball pressure is made at the higher of:

— 75 °C or ambient + temperature rise (125 °C or ambient +
temperature rise).

Slmilarly, edition Z states In 99.2.

— 75°C or 40 °C + temperature rise (125 °C or 40 °C +
temperature rise).

The above text is very clear and can likely not be misundgrstood.

However, 13.2.13.1 states the ball pressure test is performed at a
temperature of 25 °C plus the temperature "measured"”,

Shall "measured” be understood as the temperature rise or the
ambient plus the temperature rise? If the latter is correct it means
the test is done with an extra safety margin-ef 25 °C over the total
temperature in SINGLE FAULT CONDITION, Hoewever, at the NORMAL
CONDITION test, there is no safety margin of 25 °C (a rationale for this
is missing).

The same wording exists in the 21%edition, 52.4.1.

The above text is not clear and hot worded as for NORMAL CONDITION
and thus it can likely be mistnderstood.

From experience with 2°%edition test reports, we know several test
laboratories have traditionally added only 25 °C to the temperature
rise in SINGLE FAYLT,€ONDITION. There can be several reasons for
this, for example:

a) the vague.text in both editions of IEC 60601-1;

b) the Table Xb in ed. 2;

c) the'Table XIX in ed. 2;

d) . the text in IEC 60335-1:2010, Clause 30, which reads:

“The test is carried out at a temperature of 40 °C # 2 °C plus the

maximum temperature rise determined during the test of Clause 11,
but it shall be at least

75 °C + 2 °C, for external parts;
125 ° + 2 °C, for parts supporting live parts.

However, for parts of thermoplastic material providing
supplementary insulation or reinforced insulation, the test is carried
out at a temperature of 25 °C #2 °C plus the maximum
temperature rise determined during the tests of Clause 19, if this is
higher."

Clause 19 of IEC 60335-1:2010 is the clause for abnormal operation)
Apparently, there is no extra safety margin in IEC 60335-1.

Example:

ENCLOSURE temperature in NORMAL CONDITION:

detta t40=atambent40—=3806

Ball pressure test is made at: 40 + 40 = 80 °C
ENCLOSURE temperature in SINGLE FAULT CONDITION:
delta t 60 at ambient 40 = 100

Ball pressure test is made at: 60 + 40 + 25 = 125 °C or
60 + 25 =85 °C
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WG-14 Recommendation 140 (continued)

Discussion/comment

Which temperature shall be added to the temperature rise measured
during SINGLE FAULT CONDITION and overload condition?

Since IEC 60601-1 15t and 2"9 editions, in many respects, are much
like the older IEC 60335-1, it is not clear if the ball pressure test is
also intended to be handled as in IEC 60335-1.

If ambient temperature is 40 °C and temperature rise in SINGLE FAULT
CONDITION is 60 °C, that leads to a temperature "measured" of 100.
To conduct the ball pressure test at 85 °C seems wrong, while

coRaetina—tt—atplic-25.°C — ot 120 °C coamc caorract It connat ha
ReteHRg—H—atprHS—= Ttz a2 s t—rt-GaRRet+s

conducted at lower temperatures as measured during SINGLE FAULT
CONDITION.

bubmitter proposed recommendation

WG-14 SC 62A recommendation

IEC 60601-1 opens the door for different interpretationg~tetated to
the undefined term "measured".

It is recommended to read the term "measured” in 13.2.13.1 as
meaning:

1) the temperature as measured in 13.2.13.2\to 13.2.13.4 (using
the test conditions described in 11.1)that the thermoplastic
material relied upon as a MoP will he\exposed to;

2) PLUS 25 °C as a safety factor.

NOTE The test condition as described in 11.1 requires the
ME EQUIPMENT to be operated’in,worst-case NORMAL USE including th4
maximum ambient operatingstemperature specified in the technical
description. If the laboratory"temperature during the test differs from
maximum ambient temperature specified in the technical description
a correction reflecting this difference in temperature is
recommended.

NOTE The whole approach should be re-evaluated in a future
revision of JEC 60601-1, because IEC 60335-1 has a different and
even opposite approach to use safety margin for the NORMAL
CONDJFON test but no safety margin for the SINGLE FAULT CONDITION
test."See also IEC 60695-10-2 for general ball pressure horizontal
tests.
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4.2.141 DIELECTRIC STRENGTH test values

WG-14 Recommendation number

141

Reguirement; Clause(s) number
(only)

8.8.3, Tables 6 and 7

Source/problem

Problem 1: There is a conflict between the values given in Table 7
with values that have to be calculated for the range of peak-voltages
between 10 001 and 14 140 V (peak).

Problem 2: Conflict between values for OPERATOR-safety Table 7
and the formula for PATIENT-safety Table 6.

Discussion/comment

Problem 1, example:
For U (peak) = 10 000 V the solid insulation has to be tested with a
voltage (RMS) of 10 607 V (according to Table 7).

For U (peak) = 10 001 V, the formula according to Table g has to be
used — meaning [1,06 x U (peak) / ¥2]. Therefore, for U (p&ak) =

10 001 V, the calculated test voltage would be 7 496V (RMS)
according to the formula.

Problem 2, example:
For U (peak) = 10 000 V, the solid insulation 'has to be tested with a
voltage (RMS) of ca. 10 607 V (according-te_Table 7).

For the PATIENT-safety with a value of710-000 V (peak), the formula
according to Table 6 has to be used,—meaning
[U (peak) / V2 + 2 000]

Therefore, for U (peak) = 10 000 V, the calculated test voltage would
be 9 071 V (RMS) for PATIENT:Safety. But normally for moPP, the
value is higher than for Mo@P.

bubmitter proposed recommendation

Problem 1: Changesthe-formula into:
1,061 x U (peak),~».4,061 x 10 001 V (peak) = 10 611 V (RMS)

The eliminationof "/ V2" only causes a new conflict, because with
1,06 x 10 001V (peak) = 10 601 V (RMS), the test-voltage is still
below thewalue of Table 7 for 10 000 V (peak) = 10 607 V (RMS).

Problem-2: Change the formula into:
U (peak) + 2 000

W.E-14 SC 62A acknowledges the issues as valid.

NOTE The answer should be based on the base standard,
IEC 60664-1.

WG 14 SC 62A recommendation

WG-14 SC 62A is unable to make a recommendation at this time.
This topic should be re-discussed during the preparation of a future
revision of IEC 60601-1.
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4.2.142 SECONDARY CIRCUITS
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WG-14 Recommendation number

142

Reguirement; Clause(s) number
(only)

8.9.1.12

Source/problem

This subclause is not correct. It states: "Where a SECONDARY CIRCUIT
is not earthed and is derived from a SUPPLY MAINS, the circuit shall be
subjected to the requirements for primary circuits in Table 13 and
Table 14". Can this be clarified, as differing interpretations are
arising?

Iscussironscomment

bubmitter proposed recommendation

Following the statement "Where a SECONDARY CIRCUIT is not eatthed
and is derived from a SUPPLY MAINS but not isolated by two MQPs-the
circuit shall be subjected to the requirements for primary circuits in
Table 13 and Table 14", an additional sentence should be\added:
"For SECONDARY CIRCUITS isolated by two Mop from mains, Table 15
and 16 apply".

WG-14 SC 62A recommendation

This recommendation is related solely to moop (notto mopPpP):

MAINS TRANSIENT VOLTAGE is not reduced in.non-earthed referenced
SECONDARY CIRCUIT. The transient voltage.reduction does not depeng
on having 1 mooP or 2 MOoOP. Consequently, this physical
"secondary" circuit should be subjectedyto the MAINS TRANSIENTS
VOLTAGE related to any further subSequent barriers.

NOTE 1 Tables 13 and 14 in<lEC'60601-1:2005 and
IEC 60601-1:2005/AMD1:2012.already reflect the impact of transient
of non-earth referenced secondary circuits.

NOTE 2 For mopPP,the-argumentation of the submitter is correct in
that 2 mopp fully protect the secondary part against mains transients
unless the isolation/barrier is bridged by big capacitors.

NOTE 3 Paragraphs 4 and 5 of 8.9.1.12 already allow, under the
listed conditions, the application of Table 15 for further SECONDARY
CIRCUITS".

NQTEA4 If discrete capacitors are used to bridge the isolation barrier
between primary and secondary circuit, then Table 15 should not be
applied for reduced MAINS TRANSIENT VOLTAGE without measuring the
transient level on the secondary side. Measurement of transients
should be made in accordance with IEC 60664-1.

412.143 LEAKAGE CURRENTS in SINGLE FAULT CONDITION and during component faults

WG 14 Recommendation number

143

Reguirement; Clause(s) number
only)

13.1.3

bource/problem

This subclause can be interpreted in more than one way, i.e. that
LEAKAGE CURRENT measurements should be carried out after every
abnormal condition, during each abnormal condition or that LEAKAGE
CURRENT measurements can be carried out after several abnormal

conditions—\Whatis-the righf answer?

Discussion/comment

Submitter proposed recommendation

WG-14 SC 62A recommendation

IEC 60601-1:2005, 13.1.1, is clear:
"13.1.1 * General

When applying the SINGLE FAULT CONDITIONS as described in 4.7 and
listed in 13.2, one at a time, none of the HAZARDOUS SITUATIONS in
13.1.2 to 13.1.4 (inclusive) shall occur in the ME EQUIPMENT."

However, engineering judgement is allowed to avoid unnecessary
testing. See 5.1.
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4.2.144 Impedance of a PROTECTIVE EARTH CONDUCTOR Within a DETACHABLE POWER SUPPLY

CORD

WG-14 Recommendation number

144

Reguirement; Clause(s) number
(only)

8.6.4 a), second paragraph

Source/problem

The requirement in subclause 8.6.4 a), sixth paragraph, is
unfortunate formulated and hardly feasible.

Discussion/comment

A) Paragraph 5 reads "... cord supplied or specified by the
MANUFACTURER, when attached to ...shall not exceed 200

mQ, ..."

The likelihood that another cord-set than the supplied or specified
one is used is quite high if the very common standardized appliance
coupler C13 is used.

B) Paragraph 6 reads "..., testing shall be carried out'using a 3 m
long cord of appropriate cross sectional area ...".

A cord with area 0,75 mm?2 has a maximum allowed R i of 26 mQ/m
at 20 °C according to IEC 60228. The correlation factor for the
commonly used ambient 40 °C is 0,926 which means the R i will be
approximately 28 mQ/m at 40 °C. This alone-will roughly add 84 mQ
(3 x 28). However, the contact resistance)between the wire and the
mains plug plus the appliance couplerican be high, in relation to the
R i of the copper wire, and differs@/tet between different brands and
types of cord-sets. The maximum\resistance is not specified in the
cord-set standard, IEC 60799, but for plugs and connectors there
are, for example, thermal réquirements instead. It is not reasonable
to simply pick any cord-set\being 3 m long because this might not
represent the worst cage,'scenario described above and hence the
test is not meaningful.

Another and bettervay would be to simply add a presumed
maximum impedance for the non-existing/non-specified cord-set to
the measuredivalue from the appliance inlet (PE) terminal. The figurg
to add is Wowever unclear since there is no standard stating a
maximui; contact resistance and R i in the connectors or in the cord
set.

The'real worst case is probably more than 100 mQ but perhaps a
feasonable value is 100 mQ (cord 84 mQ and contacts 16 mQ).
However, in such case, again the theoretical manoeuvre is not
meaningful because measurement from the appliance inlet, where
the limit is 100 mQ, would thus be sufficient, as it was before and in
the 2" edition.

bubmitter proposed recommendation

Testing should be replaced by the presumption that the cord-set
impedance is 100 mQ.

WG-14 SC 62A recommendation

This recommendation fills a gap in IEC 60601-1.

Testing should be replaced by the presumption that the cord-set
impedance is 100 mQ.

This should be regarded as an acceptable alternative to the existing
requirement in IEC 60601-1, when there is no DETACHABLE POWER
SUPPLY CORD either provided or specified by the MANUFACTURER.

The issue should be addressed in a future revision of IEC 60601-1.
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4.2.145 Time delay of the 100 VA limit

WG-14 Recommendation number

145

Reguirement; Clause(s) number
(only)

13.1.2

Source/problem

A) The 15 W power limit is measured after 60 s but for the 100 VA
limit (introduced by AMD1) there is no time stated.

B) The compliance paragraphs are unclear and inconsistent.

Discussion/comment

A) For protection against fire, the energy limits have been relaxed
to 100 VA or 6 000 J, if certain design criteria are met. However

the time after which the 100 VA limit applies is not stated.

Since the 100 VA or 6 000 J limits are taken from IEC 60950-1;"if
would be reasonable to also apply the time limits from
IEC 60950-1, which is 5 s (electronic/PTC) and 60 s (fuses).

The compliance paragraph states that 15 W is drawq for 1 min
and, if after 1 min, the supply circuit cannot suppty™5 W, it is
considered ok. Is this also actually relevant forthe/energy limit
of 900 J (15 W x 60 s = 900 J)?

If the power is < 15 W after 60 s but > 30, W-"after 30 s, this is
over 900 J and thus would be a fail (butsthe current IEC 60601-1]
wording does not require to draw 30 WYIf this is not the intent
of IEC 60601-1, there is no reason'to)state 900 J because it is
the same thing as 15 W at 60 s, On'the other hand, test reports
showing the measured energy.in-joule are extremely rare and
the IECEE CB TRF No. IEC68601_1K does not ask if the 900 J
limit is fulfilled at shorter(times than 60 s.

The compliance paragraph in AMD1 refers to inspection of
design documentatian only. This can be difficult when it comes
to evaluation of the_available power.

B1

~

B2

~

bubmitter proposed recommendation

A)  Apply the time fimits from IEC 60950-1.

B1) ?
B2) The,100.VA limit is checked by the same test method as for thd
15 WA limit.

WG-14 SC 62A recommendation

The sGbclause has a gap, because it does not specify the time when
the\limits apply.

Itiis recommended to test the 100 VA test and 6 000 J calculation
test over a time period of 60 s.

NOTE This recommendation was agreed by-MT-30 the maintenancg
team responsible for the relevant material of IEC 60601-1.
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4.2.146 Test voltage multiplied by factor 1,6

WG-14 Recommendation number 146

Reguirement; Clause(s) number 8.9.3.2

(only) 8.8.3

Source/problem 8.9.3.2 Insulating compound forming solid insulation between

conductive parts

For situations where insulating compound forms solid insulation
between conductive parts, a single finished sample is tested. The
sample is subjected to the thermal cycling PROCEDURE as specified in

879734 futtowed by tromidity precomnditiomigaccording to 5.7 €XCepy]
for 48 h only, followed by a DIELECTRIC STRENGTH test according to
8.8.3 except that the test voltage is multiplied by 1,6. The tests‘are
followed by inspection, including sectioning, and measurement.
Cracks or voids in the insulating compound such as would@ffect the
homogeneity of the material constitute a failure.

Two different meanings of the following wording from'the above
requirement might exist:

"..., followed by a DIELECTRIC STRENGTH testvaccording to 8.8.3
except that the test voltage is multiplied by-1,6v"

A) Must shall the test voltage be multiplied by 1,6; or
B) must shall the test follow 8.8.3 only?

Clarification and interpretation of word "except" is needed. A better
wording of the requirement could be:

"..., followed by a DIELECTRIE’STRENGTH test according to 8.8.3
(this would mean a 1 min test duration, but no added safety factor of
1,6), or the test voltage-is. multiplied by 1,6 (and a shorter test
duration is acceptable, so no need for the complete 1 min test).”

NOTE Regarding/EC 60950-1:

1) IEC 60950-1:2001 is listed in Clause 2 of IEC 60601-1:2005/
AMDBL:2012 However, in several other clauses of IEC 60601-1:
2005/AMD1:2012, the referenced edition of IEC 60950-1 is not
that-of 2001 but rather 2005.

2).12.10.5.3 of IEC 60950-1:2005 makes reference to 2.10.10 of the
same standard and does not require a multiplication factor of
1,6.

Discussion/comment

bubmitter proposed recommengation

The test voltage need not be applied for 1 min according 8.8.3, if it
has been multiplied by 1,6.

WG-14 SC 62A recommendation

Exception of the factor 1,6 applies to the test voltage only, but not tg
the test duration of 1 min.

412.147 Overffow and spillage

WG-14 Reeommendation number

147

Reguirement; Clause(s) number
oMy )

11.6.2, 11.6.3

Source/problem

Overflow and spillage

"After the procedures, the equipment is to pass the appropriate
dielectric strength and leakage tests [...]".

Discussion/comment

The meaning of "appropriate” refers to the kind of tests, which might
be influenced by the ingress of water.

Submitter proposed recommendation

WG-14 SC 62A recommendation

The intent of the word "appropriate" is to ensure that only those
LEAKAGE CURRENT and DIELECTRIC STRENGTH tests that could be
adversely affected by the PROCEDURES in 11.6 need to be conducted.
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4.2.148 DIELECTRIC STRENGTH test of transformers without accessible frame

WG-14 Recommendation number 148

Reguirement; Clause(s) number 15.5.1

(only)

Source/problem After the short-circuit or overload test, the transformer is to pass the

DIELECTRIC STRENGTH test between the primary and secondary
windings and the frame.

In many cases, the frame is not accessible without destroying the

transformer.
Discussion/comment Has the test only to be performed when the frame is accessible?
bubmitter proposed recommendation -
WG-14 SC 62A recommendation Normally, follow the compliance paragraph of 15.5.1.1. Howeyver, in

cases where the frame is not accessible, the test to the-frame should
only be required when the insulation to the frame plays a’role in the

INSULATION CO-ORDINATION. For example, this coulgybe'established b
inspection of a non-moulded (non-potted) sample.

4/2.149 Expected voltage on SIP/sOPs

WG 14 Recommendation number 149

Reguirement; Clause(s) number (only) | 8.1 a), 8.7.4.6 and Figure 14

bource/problem 8.1 a), first dash: "the presépnte on any SIGNAL INPUT/OUTPUT PART Of
any voltage or current from other electrical equipment that is
permitted to be connected according to the ACCOMPANYING
DOCUMENTS"

1) What does "any voltage" mean in 8.1 a), first dash?
The NORMAL CONDITION maximum voltage from the external
device.

2) Is this voltage to be earth referenced?
Ban be earthed or floating, both are possible.

Are\all sip/sop connections to be shorted together?
Not required for determination of the sip/sop voltage.

Discussion/comment The change in the 3™ edition making this test a NORMAL CONDITION i
a significant change. Unless the sip/soP circuit is floating, there is a
likelihood that an earthed ENCLOSURE becomes connected to the
SIP/SOP voltage, so that in the SINGLE FAULT CONDITION of open earth
there will be excessive TOUCH CURRENT.

It is covered by 16.6.1.

Is the intent to mimic NORMAL USE, i.e. apply signal voltages that
would occur in NORMAL USE, or is it to cover the SINGLE FAULT
CONDITION of the connected equipment, which might mean the
highest voltage possible to all pins (60 V DC etc. for IEC 60601-1
and IEC 609501-1 compliance equipment)?

Between +5 V and +60 V DC, there is not much difference related to
safety. Differences would arise if connections to telephone networks
with 120 V peak in NORMAL CONDITION would be conducted.

Submitter proposed recommendation -

WG-14 SC 62A recommendation Case A: When testing a single ME EQUIPMENT, it is recommended to
use the voltage within the sIP/SOP circuit of the ME EQUIPMENT in
NORMAL CONDITION for LEAKAGE CURRENT tests.

Case B: When testing a ME SYSTEM, it is recommended to use the
voltage within the sip/soP circuits of the ME SYSTEM in NORMAL
CONDITION when conducting leakage current tests.
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4.2.150 Flammability rating for transformer bobbin

WG-14 Recommendation number 150

Reguirement; Clause(s) number 11.3 a)

(only)

Source/problem There is no requirement for flammability rating of transformer
bobbins

Discussion/comment Is this an omission?

Submitter proposed recommendation Interpret: windings are considered to be components

WG-14 SC 62A recommendation IEC 60601-1 does not include bobbin material in the list of 11.3 a).

Therefore, the requirements for temperatures in Table 31 are
considered to be comprehensive enough.

The topic should be reconsidered when preparing a future ‘reyision o
IEC 60601-1.
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4.2.151 COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS

WG-14 Recommendation number

151

Reguirement; Clause(s) number
(only)

4.9

Source/problem

1) What is a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS?

One perfect example is a Y capacitor bridging 2 MmoPs, because
if it fails, the mains might be accessible either for the PATIENT or
for the OPERATOR. However, what other example exists as
COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS?

2) 4.9 says: "A COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS
shall be used when a fault in a particular component can
generate an unacceptable RIsk."

Question: Is an IEC 60127 fuse a COMPONENT WITH HIGH-
INTEGRITY CHARACTERISTICS in the light of the above IEG/60601-]
wording? | would say NO, because if the fuse would fail (SC),
there is no immediately unacceptable Risk. Only if/the fuse failg
AND in addition an OL or SC occurs, an unacceptable RISk can
arise, but this double problem does not match’with the wording
of IEC 60601-1:2005, 4.9, which requires\tiiat "WHEN" after the
COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS fails an
unacceptable RISK occurs.

3) What are the differences between(COMPONENTS WITH HIGH-
INTEGRITY CHARACTERISTICS afid-critical components as they are
identified and documented durihg testing?

Does the difference consistjof the fact that COMPONENTS WITH
HIGH-INTEGRITY CHARAGTERISTICS-must shall be under a factory
inspection whereas¢critical components are not required to be
under a factory inspection?

Example: Is an‘gpto-coupler a COMPONENT WITH HIGH-INTEGRITY
CHARACTERISTICS or a critical component?

Discussion/comment

The term "critical component” is not defined in IEC 60601-1. The
term is used within approval schemes.

Examples for a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS
are those mentioned in 4.7 a): reinforced insulation, tensile safety
faetor of 8x, etc.

A’Y capacitor when used as 1 MOP is a critical component but not a

COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS. However, if a Y1
capacitor is used as 2 MOP, it is @ COMPONENT WITH HIGH-INTEGRITY
CHARACTERISTICS.

An |IEC 60127 fuse is not a 100 % match with the requirements in 4.9
and therefore it is not regarded as a COMPONENT WITH HIGH-INTEGRIT
CHARACTERISTICS, but it is often a critical component.

bubmitter proposed(recommendation

A COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS is a critical
component that creates an unacceptable RISk immediately when it
fails. Examples are Y-capacitors, a dead-man-switch with a spring. |
this meaning, an IEC 60127 fuse is not a COMPONENT WITH HIGH-
INTEGRITY CHARACTERISTICS, but is a critical component.
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Recommendation 151 (continued)

WG-14 SC 62A recommendation

The term "critical component" is not used in IEC 60601-1. The term
is used within approval schemes.

Examples for a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS
are those mentioned in 4.7 a): REINFORCED INSULATION, TENSILE
SAFETY FACTOR of 8x, etc.

If a Y capacitor is used as 2 MOP, it is required to be a COMPONENT
WITH HIGH-INTEGRITY CHARACTERISTICS. A correctly rated Y1 capacitor
is one example. The same is valid for an opto-coupler as well other

comBaRaRte it DN C oo Inc L Ao 1 racnhact to alactrioal
PRS- REHNORGED-H AON-HA— peet+ re-GtHEaT

safety.

An IEC 60127-1 fuse is not a 100 % match with the requirementsvin
4.9 and, therefore, it is not regarded as a COMPONENT WITH.-HIGH-
INTEGRITY CHARACTERISTICS, but it is often a critical component.

412.152 Peak and RMS WORKING VOLTAGES

WG-14 Recommendation number

152

Reguirement; Clause(s) number
only)

Table 12

bource/problem

The table is unclear and does not.cover all kinds of voltage shapes.

Discussion/comment

1) The designations of the calumns V DC and V RMS are
contradictory, becausefot a DC voltage without ripple, the RMS
value has, per definition, the same numerical value (e.g.

17 vV DC = 17 V,RMS).

=> Due to the~faet that most AC voltages will be rectified by
diodes, the“higher DC value in Table 12 is regarded as correct.
See also\|EC 60664-1:2007, 6.1.1, where AC values are
equivalent'to DC values when the AC values are multiplied by a
factor'ef'1,414.

2) If for example, a constant voltage of 16 V DC (first line of
Table 12) turns into a rectangular pulsing voltage (0 V to 16 V)
with 15 V RMS:

= For this low voltage, the issue is not related to MAINS
transients: Take the 15 V RMS for CREEPAGE DISTANCE and
interpolate if possible. Take the 16 V DC for CL.

— Does this mean that in Table 12 the second line has to be
used (because a voltage having > 10 % ripple is not to be
considered as DC), even though the RMS value has
decreased?

— What if the rectangular voltage range is -0,5 V to +16 V?

— What about an AC voltage with a very low frequency, for
example changing polarity 1 time per minute or per hour?
Is there a frequency limit, where an AC voltage has to be
considered DC due to the low frequency (e.g. as 0,1 Hz for
LEAKAGE CURRENT measurement in 8.7.3 b)?

3) Peak voltages are not covered by the table.

bubniitter proposed recommendation

Table 12 should be adapted to solve the above described problems.

As In TEC 60950-1, the table should handle peak voltages for
clearance and RMS values for creepage.

Interim solution: Application of the RMS column for sinusoidal
voltages only; usage of the DC column for the peak value of all non-
sinusoidal voltage shapes (e.g. WORKING VOLTAGE across the
transformer of a switch mode power supply unit).
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Recommendation 152 (continued)

WG-14 SC 62A recommendation

For this low voltage, the issue is not related to MAINS TRANSIENT
VOLTAGE.

It is recommended to use 15 V RMS for CREEPAGE DISTANCE and
interpolate if possible.

It is recommended to use 16 V DC for AIR CLEARANCE.

This subject should be reconsidered when preparing a future revision
of IEC 60601-1.

See dISO-Wo—4 recommendation 4.2.154.

4/2.153 Critical components

WG 14 Recommendation number

153

Reguirement; Clause(s) number
only)

bource/problem

What does critical components mean and-what does critical refer to?
We could not find anything in IEC 60604-1.that reflects this. Why
does a test laboratory ask for a list of(efitical components?

Discussion/comment

bubmitter proposed recommendation

WG 14 SC 62A recommendation

The term "critical component”’is not used and therefore is not
defined within IEC 60601-1. However, the IECEE CB test certificatiof
scheme deals with this\topic.

WG-14 SC 62A is.uhable to make a recommendation at this time.

NOTE 1 IECEE OD 2020 includes examples, such as AC inlet, fuse
fuse holder, ENCLOSURE, X-capacitor, line filter, triple insulation wire,
transformer, bobbin of transformer, switch. See also

IECEE~OD 2039.
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4.2.154 LEAKAGE CURRENT test for ME EQUIPMENT with multiple APPLIED PARTS

WG-14 Recommendation number

154

Reguirement; Clause(s) number
(only)

8.7.4.9; Annex A, Subclause 8.7.4.9; 3.8; 3.78; 8.5.2.1; Annex A,
Subclause 8.5.2.1

Source/problem

The description of the test on multiple APPLIED PARTS is in contrast
with the related rationale in Annex A and other definitions.

Discussion/comment

Out of the above mentioned subclauses, it could be concluded that
PATIENT CONNECTIONS of the same APPLIED PART do not need to be
grounded. Furthermore, it is to be decided by the MANUFACTURER if a

Separation Darrier betweern differerit TUncuons 1s required. 1ri
Annex A, the grounding is related to other functions not in use.

bubmitter proposed recommendation

Modify 8.7.4.9.*

ME EQUIPMENT with multiple APPLIED PARTS is investigated, toensure
that the PATIENT LEAKAGE CURRENT and the PATIENT AUXIDARY
CURRENT do not exceed the allowable values while all other PATIENT
CONNECTIONS of the remaining APPLIED PARTS are:

1) connected together, but not to earth, and
2) connected to earth.

WG-14 SC 62A recommendation

8.7.4.9 is not limited to ME EQUIPMENT with_*multiple APPLIED PARTS",
but it includes ME EQUIPMENT with one ARPPLIED PART but with multiple
PATIENT CONNECTIONS, such as an ECG? In addition, 8.7.4.9 covers
the case of one APPLIED PART with multiple functions.

If engineering judgment indicates that the PATIENT AUXILIARY CURREN
measurement according to{8.774.8 has already covered the
measurements in 8.7.4.9, theé LEAKAGE CURRENTS measurements in
8.7.4.9 need not be conducted.
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4.2.155 DIELECTRIC STRENGTH test value for extruded and spirally wrapped multi-layer

wires

WG-14 Recommendation number

155

Reguirement; Clause(s) number
(only)

8.8.2d) and e), Annex L

Source/problem

Triple insulated wire (TIW). Subclauses 8.8.2 d) and e) require TIW
to pass the tests of Annex L. They also require the test voltage to be
1,6 times the value from 8.8.3. Therefore, for 2 MmoPP and a

WORKING VOLTAGE of 570 V peak as above, we have 4 612 V ACx 1,6

= 7380 L AC_This seems nluirn excessive

Discussion/comment

bubmitter proposed recommendation

Remove the 1,6 times factor from Annex L.

WG-14 SC 62A recommendation

A) For extruded TIW:
8.8.2 e) applies to triple extruded wires. Annex Leguires to test
a twisted pair with a test voltage of at least twice the appropriatg
voltage in Table 6. However, the twisted pair doés not reflect thg
real condition in the ME EQUIPMENT, where only one side has the
TIW. Consequently, we do not have an increased HV test value
for extruded TIW for 2 moppP. The final'cgmponent DIELECTRIC
STRENGTH test uses not more than the values of Table 6.

B) For spirally wrapped TIW:
8.8.2 e) applies to spirally wrapped TIW. Annex L requires
testing a twisted pair with a test voltage of at least twice the
appropriate voltage in Table 6. However, the twisted pair does
not reflect the real condition in the ME EQUIPMENT, where only
one side has the TIW."Consequently, we do not have an
increased HV test yalue for spirally wrapped TIW in Annex L for
2 MOPP. Howevegr, in addition, this spirally wrapped TIW-must
shall have an oyerlap of each layer, which cannot be checked at
a finished Sample. Therefore, the DIELECTRIC STRENGTH test is
applied with*a factor of 1,6.

Attention isdrawn to the compliance paragraph which states that a
material./data sheet is accepted as evidence of compliance with
Annex.L requirements.

4]2.156 DIELECTRIC STRENGTH test after thermal cycling test
WG-14 Recommendation number 156
Reguirement; Clause(s) number 8.9.3.4

only)

bource/problem

8.9.3.4 was taken from IEC 60950-1 but it omits the voltage stress of
500 V AC being imposed on the item being tested.

Discussion/coamment

bubmitter proposed recommendation

The subclause should have the following added as the first
paragraph:

"A sample of a component or subassembly is subjected to the
following sequence of tests. For transformers, magnetic couplers and
similar devices, if insulation is relied upon for safety, a voltage of

500 V RMS at a frequency of 50 Hz or 60 Hz is applied between
windings, and also between windings and other conductive parts
during the following thermal cycling.”

WG-14 SC 62A recommendation

While it is noted that the requirements in IEC 60601-1 and

IEC 60950-1 differ,W.G-14 SC 62A has to assume that the writers of
the 3™ edition of IEC 60601-1 have intentionally modified the
requirements as reflected in IEC 60601-1:2005, 8.9.3.4.
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4.2.157 Required moopr values higher than moppP values

WG-14 Recommendation number

157

Reguirement; Clause(s) number
(only)

8.9

Source/problem

MOOP can be worse than mopPP

Discussion/comment

Example:
Up to 3 000 m (multiplication factor only for mooP)
WORKING VOLTAGE: 242 V AC RMS/ 570 V AC V peak

2 MooP: (4,0 mm + 0,6 mm) x 1,14 = 5,3 mm (clearance)
2 mopP: 5,0 mm (clearance)

MOPP is based on the RMS WORKING VOLTAGE, MOOP basedion the
peak voltage.

As you can see, this example shows that the MooR~js worse than the
MoPP, which does not make sense. This needs to be’addressed at
some stage.

bubmitter proposed recommendation

WG 14 SC 62A recommendation

Figure A.12 should be regarded as normative.

4/2.158 Optocouplers

WG-14 Recommendation number

158

Reguirement; Clause(s) number
only)

8.9.3

bource/problem

8.9.3 appliessto optocouplers amongst other things. Subsequent
clauses thenrequire the optocoupler to undergo a DIELECTRIC
STRENGTH test of 1,6 times the voltage from 8.8.3. In switched mode
power_supplies, the optocoupler typically has a WORKING VOLTAGE of
240 X AC giving 340 V peak. The DIELECTRIC STRENGTH voltage is
theh 4 000 V AC for 2 moPPs times 1,6, giving 6 400 V AC. This is
excessively high for typical optocouplers.

Discussion/comment

An optocoupler has an optical medium between the input and output
and in order to rely on the medium for a distance through we-must
shall be sure that it forms a cemented joint. That is what 8.9.3 deals
with.

bubmitter proposed recommendation

Remove the 1,6 times factor from the subclauses in 8.9.3.

WG 14 SC 62A recommendation

WG-14 SC 62A recommendation number 4.2.131 deals with this
topic.
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WG-14 Recommendation number

159

Reguirement; Clause(s) number
(only)

15.3.3

Source/problem

Impact test on BODY WORN ME EQUIPMENT was introduced by
IEC 60050-1:2005/AMD1:2012.

An impact test is sometimes also justified for HAND-HELD ME
EQUIPMENT, which could impact hard objects due to foreseeable
misuse or rough handling. However, an impact test is not required by

TECOU0UI-T 10T HAND-HELD ME EQUIPMENT.

The impact test on BODY WORN ME EQUIPMENT is required by
IEC 60601-1 but sometimes this is not justified.

Discussion/comment

A sleep disorder diagnostic ME EQUIPMENT with the size of

60 mm x 50 mm x 15 mm is attached to the PATIENT, together with a
elastic sensor band around the chest. The ME EQUIPMENTis held in
place by its connection to the sensor band (like a belt-buckle). The
whole ME EQUIPMENT is regarded as an APPLIED RART. This is for
diagnosis of sleep disorders and thus it has no EP. The ME
EQUIPMENT has an internal 3 V battery andthe‘weight of it is < 100 g

The impact test is supposed to simulatethat the ME EQUIPMENT is hit
by a foreign object causing unacceptable’damages to the
ENCLOSURE. The reference to inspgction of RISK MANAGEMENT FILE is
deleted by IEC 60050-1:2005/AMD2:2012. But the reference to
"unacceptable RIsK" is still insthe compliance paragraph and
therefore IEC 60601-1 justifies-to use RISK MANAGEMENT instead of
equivalent safety.

An object hitting the, ME EQUIPMENT strapped to the chest of the
PATIENT during sle€p’is very unlikely. Should this happen and the
ENCLOSURE break, it will only give access to 3 V DC on condition tha
both poles beceme accessible. The RISk of long term contact of 3 V
is very minorStrictly, this is a failure of BASIC SAFETY because 3 mA
DC can bé‘accessed by the PATIENT. However, the likelihood that thi
would happen is very low.

The ¥ationale gives an opening by reference to 4.5 (equivalent
safety). However, this seems not applicable in the case described.

bubmitter proposed recommendation

The impact test can be waived on BODY WORN ME EQUIPMENT, if the
RISK of impact in NORMAL USE is deemed negligible or the RISk of
access to hazardous parts is deemed negligible, considering the
INTENDED USE. It shall be inspected that this issue has been handled
in the RISK MANAGEMENT FILE.

WG 14 SC 62A recommendation

The impact test according to 15.3.3 should be applied. The
compliance paragraph uses the term "unacceptable RiSK" for
assessment of the results. Therefore, IEC 60601-1 justifies the use
of RISK MANAGEMENT instead of alternative RISK CONTROL according td
4.5.
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4.2.160 Spillage test in NORMAL CONDITION and in SINGLE FAULT CONDITION

WG-14 Recommendation number

160

Reguirement; Clause(s) number
(only)

11.6.3

Source/problem

A spillage test is required on ME EQUIPMENT requiring handling of
liguids or where spillage is likely to occur (reasonable foreseeable
misuse).

The spillage test would thus not be required for ME EQUIPMENT not
requiring liquids in NORMAL USE and which is used only in a dry

CIIViIUIIIIIEIIl. utnortariatetry, tie ldLiUlIdIC CcduseEs SUINE LUIIIUbiUII
since the first and second sentence of the first paragraph is
contradictive to the last paragraph.

Discussion/comment

According to first paragraph of the rationale, spillage is regarded as
NORMAL CONDITION ONn ME EQUIPMENT that requires liquids/in*NORMAL
USE or where spillage is likely to occur.

The last paragraph states that spillage on ME EQUIPMENT not
requiring liquids is considered as SINGLE FAULT GONDITION.

Thus it is unclear if ME EQUIPMENT not requiring liquids but used
where spillage is likely to occur is regarded.as NORMAL CONDITION
according to first paragraph or SINGLE FAULT CONDITION according to
last paragraph?

Where the spillage test is considered as SINGLE FAULT CONDITION, is
another SINGLE FAULT CONDITION also applied according to the last
paragraph in the requirement text?

Should spillage from a hottle“of cleaning agent used on a soft cloth
be regarded as reasonable foreseeable misuse causing the need for
spillage test as a SINGLE'FAULT CONDITION?

A spillage test ony for example, an ECG-printer or a mammographic
X-ray equipment seems too stringent even as a SINGLE FAULT
CONDITION.

bubmitter proposed recommendation

WG-14 SC 62A recommendation

Spillage is considered NORMAL USE for ME EQUIPMENT that requires
thethandling of liquids for its INTENDED USE.

Spillage is considered a SINGLE FAULT CONDITION for ME EQUIPMENT
that does not require handling of liquids for its NORMAL USE but is
used or likely will be used in an environment where spillage can
occur. Small amounts of cleaning agents on a cloth are not regarded
as included in this concept.

Spillage test is considered not applicable to ME EQUIPMENT not
requiring liquids and which are intended for use only in a dry
environment such as ECG-printers and mammographic X-ray
equipment.
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4.2.161 TYPE B APPLIED PART connected to ACCESSIBLE PARTS

WG-14 Recommendation number

161

Reguirement; Clause(s) number
(only)

8.5.2.2

Source/problem

A TYPE B APPLIED PART shall either be PROTECTIVELY EARTHED or be
isolated with 1 MOPP.

IEC 60601-1 is unclear in two respects:
1) Current for the PE-impedance test?

It is nat t:\ylnl::inpri why itmuct shall he PROTECTIVELY EARTHED
and which current capacity is required. Is it for protection against
internal sources or from external mains voltage sources, even
though it is classified as Type B?

2) Requirements for 1 MOPP?

It is not explained on which voltage the 1 mopp shatibe based.
Is it the actual WORKING VOLTAGE or the mains valtage? If the
latter applies, it means there is no difference between type BF
and non- PROTECTIVELY EARTHED type B whighris significantly
more stringent than the 2@ edition.

Discussion/comment

TYPE B APPLIED PARTS are not designed to-maintain protection for the
PATIENT with mains voltage on the PATIENT-Thus the insulation
requirement of 1 moppP shall be based of-the actual

WORKING VOLTAGE.

TYPE B APPLIED PARTS that are_ PROTECTIVELY EARTHED shall have a
current capability related to,available current in the PATIENT circuit.

bubmitter proposed recommendation

TYPE B APPLIED PARTS that'are not PROTECTIVELY EARTHED shall have
insulation of 1 MOPP based on the actual WORKING VOLTAGE.

TYPE B APPLIED PARTS that are PROTECTIVELY EARTHED shall have a
current capability\celated to available current in the PATIENT circuit.

WG-14 SC 62A recommendation

The two normative requirements in 8.5.2.2 and 8.7.4.7 d) are in
contradictionrbecause 8.5.2.2 allows an ACCESSIBLE PART to be

connected to the APPLIED PART under certain conditions whereas
8.7.4x7d) ban this solution completely.

Theylink to RISK MANAGEMENT in 8.5.2.2 should be regarded as
priority and should be used as well for 8.7.4.7 d).
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4.2.162 Current/power labeling
WG-14 Recommendation number 162
Reguirement; Clause(s) number 7.2.7

(only)

Source/problem

Non-safety related requirement for rated input and thus unjustified in
IEC 60601-1.

Discussion/comment

Current/power shall be stated for both the upper and the lower
voltage rating if the difference is > 10 %.

To m'\rl S-SRI \nnfh & |r\\ur\r rﬂflnn fhﬂn H-.n oo o m
=< Y

perhaps of interest for a hospital when evaluating the capability
needs for their installation. However, it seems to have nothing to do
with safety. This requirement is identical with the 2"9 edition and-Yet
there are numerous certified power supply units on the market ‘with
only one current rating.

Example:
IEC 60601-1 requires:
Equally safe is:

100Vto240V,4Ato2 A
100V to 240V, 4 A

IEC 60601-1 requirement should be enforced,only for high power
consuming ME EQUIPMENT, for example »8 kW or > 15 A.

bubmitter proposed recommendation

For equipment rated < 3 kW or 15 A, itus sufficient to state the
maximum current/power rating only/

WG 14 SC 62A recommendation

It is recommended that the rating "100 V to 240 V, XA", where X
could go up maximum to 10 Aj-is sufficient to fulfil the requirement o
7.2.7, because value XA is\understood to be valid for both upper and
lower voltage limit.

4/2.163 Separate power supply part of ME EQUIPMENT Or ME SYSTEM
WG-14 Recommendation number 163
Reguirement; Clause(s) number 7.9.2:3

only)

bource/problem

Unjustified requirement regarding ME EQUIPMENT vVersus ME SYSTEM

Discussion/comment

It is required to specify in the instructions for use whether the
separate power supply unit is part of the ME EQUIPMENT or if the
combination is a ME SYSTEM.

Whether it is a ME EQUIPMENT Or a ME SYSTEM is simply a matter of
semantics. It is difficult to see the rationale behind this requirement,
i.e. what is the benefit for the OPERATOR to have this information in
the instructions for use? The vast majority of OPERATORS will anywayj
not understand the difference. This is particularly true when the
OPERATOR is a layman, i.e. a PATIENT or relative? Perhaps the
information could have some value for a technician and thus it shoul
be acceptable to have this information in the technical description
only. However, it is still unclear what the benefit is.

bubmiitter proposed recommendation

It is sufficient to declare in the technical description whether
equipment with a separate power supply un|t is to be regarded as a

Th £ (PR
Hre-thformattonecottahavre-—seme

MEEQUHPMENT O MESYSTEM:

value for a technician.

WG-14 SC 62A recommendation

It is recommended to regard it as sufficient if the technical
description declares whether equipment with a separate power
supply unit is to be regarded as ME EQUIPMENT Or an ME SYSTEM.

The topic should be reconsidered when preparing a future revision of
IEC 60601-1.
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4.2.164 Specification of the allowed power supply

WG-14 Recommendation number

164

Reguirement; Clause(s) number
(only)

7.2.5

Source/problem

A MANUFACTURER claims 7.2.5 does not apply to their ME EQUIPMENT
which uses a separate power supply unit.

Discussion/comment

The change of the text by IEC 60050-1:2005/AMD1:2012 is
unfortunate and confusing.

Qld text " ME ECUIPMENT is intended to receive-its-nower from-othe.
< L

equipment including ME EQUIPMENT in an ME SYSTEM ...."

New text: "If ME EQUIPMENT is intended to receive its power from
other electrical equipment in an ME SYSTEM ..."

Strictly, this new text can be interpreted to mean that a-stand-alone
power supply unit is always regarded as part of a MESYSTEM.
However, this is contradicted by 7.9.2.3 and 8.2.1 in°which it is
stated that:

"... either the power supply shall be specified\as part of the
ME EQUIPMENT or the combination shall be §pecified as an
ME SYSTEM."

The MANUFACTURER specified their equipment as a ME EQUIPMENT
(not a ME SYSTEM) and therefore claims they need not meet any of
the alternative requirements in 7.2.5.

bubmitter proposed recommendation

Common sense will show that.7.2.5 shall be met whether or not the
product is regarded as a ME\EQUIPMENT Or a ME SYSTEM.

WG-14 SC 62A recommendation

It is recommended to apply 7.2.5 as well for external power supply
which is part of ME EQUIPMENT.
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4.2.165 Mains transients for opposite polarity on the secondary side or battery pole to

pole barrier

WG-14 Recommendation number

165

Reguirement; Clause(s) number
(only)

8.9.1.12,15.4.3.5and 15.5.1.1

Source/problem

It is unclear if and when mains transients shall be considered when
evaluating insulation between OP (opposite polarity) in secondary
circuits, including battery circuits in mains supplied ME EQUIPMENT.

The heading of Table 15 is unclear.

Discussion/comment

The heading of Table 15 leads to misinterpretations because it dees
not indicate that the table is not valid for all types of secondary,
circuits.

From 8.9.1.12, it is clear that isolation distances for protection
against hazardous voltages are derived from:

— for earthed secondary: Table 15;
— for non-earthed secondary: Tables 13 and 14,

— for non-earthed secondary circuits, preceded by an earthed
screen: Table 15.

Mains transients are earth-related and therefore do not stress
insulation of opposite polarity in non-earthed secondary circuits.
However, mains transients will likely-stress the insulation of opposite]
polarity in earthed secondary circuits, i.e. where one side of the
opposite polarity is earth connected.

Table 15, column 5, "Circuit ot subject to transient overvoltages",
thus applies for oppositecpaolarity in non-earthed secondary circuits,
including opposite polarity in non-earthed battery circuits in mains
supplied ME EQUIPMENT. For opposite polarity in earth related
secondary circuifs, including opposite polarity in earth-related batter
circuits in mains/supplied ME EQUIPMENT, Table 15, columns 2 to 4
apply.

bubmitter proposed recommendation

WG 14 SC 62A recommendation

The‘aspect of MAINS TRANSIENT VOLTAGE stressing opposite polarity
within the areas of

<) secondary side of a MAINS SUPPLY TRANSFORMER in front of the
first protection device, and

—  between plus and minus pole of a battery in front of the first
protection device

is not addressed within IEC 60601-1.

WG-14 SC 62A recommends not to take into consideration MAINS
TRANSIENT VOLTAGE at the areas described above because these
MAINS TRANSIENT VOLTAGES will never stress these opposite polarity
barriers.

Rationale: MAINS TRANSIENT VOLTAGES are earthed-related. If such
mains transients with full level or reduced level occur at these areas,
there will always be many bypasses which avoid a breakdown of the
opposite polarity barriers such as

a) the secondary winding itself or the battery itself, and
b) the electronic loads after the protection device (e.g. after the

fose):
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4.2.166 Keep dry and umbrella symbol

WG-14 Recommendation number

166

Reguirement; Clause(s) number
(only)

IEC 60601-1-11:2010, subclauses 7.2 and 8.3.1

Source/problem

The first reference is in 7.2, "Additional requirements for marking of IP
classification". From this subclause, it seems that if the device does not
pass the test to IP21/22, then it is possible to mark the device "Keep dry"
and have an IPXO0 rating.

However, later in IEC 60601-1-11, the referenced subclause 8.3.1

app€drs to CoTtratict 72 amd-states the ICquilCIIICIIL foratrdevicestobe

tested to 1P21/22.

Discussion/comment

bubmitter proposed
lecommendation

The position-ef-the- JW-G-6 as expressed in IEC 60601-1-11 is clear and
not at all at the way the request was presented.

8.3.1 is mandatory for all kind of home use ME EQUIPMENT, i‘€. only HAND-
HELD, BODY-WORN Or TRANSIT OPERABLE ME EQUIPMENT need comply with
IP 22. All other home healthcare environment equipment needs to comply
with IP 21 according to IEC 60601-1-11.

When equipment is only intended to be operated while inside a carrying
case (i.e. operated with the raincoat), the carrying case can provide part
of the required protection, otherwise the-equipment ENCLOSURE needs to
comply with the requirement.

WG-14 SC 62A recommendation

8.3.1 is mandatory for all kinds of home use ME EQUIPMENT, i.e. only HAND
HELD, BODY-WORN Ofr TRANSIT OPERABLE ME EQUIPMENT need to comply witl
IP 22. All other home healthcare.environment equipment needs to comply
with IP 21 according to IEC $0601-1-11:2010 and IEC 60601-1-11:2015.

When ME EQUIPMENT is-@nly intended to be operated while inside a
carrying case (i.e. operated with the raincoat), the carrying case can
provide part of the réquired protection, otherwise the equipment
ENCLOSURE needsto comply with the requirement.

For example the ENCLOSURE of a PORTABLE ME EQUIPMENT that meets
IP22 only with”its carrying case should be marked with "Keep dry" text or
symbol, even if the ENCLOSURE without the carrying case meets IP21.
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4.2.167 MOBILE and STATIONARY ME EQUIPMENT with wheels

WG-14 Recommendation number

167

Reguirement; Clause(s) number
(only)

3.44 and 3.71; 3.65 and 3.118

Source/problem

"3.65 MOBILE

term referring to TRANSPORTABLE equipment that, once installed and
placed into service, is intended to be moved from one location to
another while supported by its own wheels or equivalent means"

"3.118 STATIONARY

term referring to equipment that, once installed and placed into
service, is not intended to be moved from one place to anothér*

Is there an intended difference between "location" and "place"?
"3.71 NORMAL USE

"NOTE NORMAL USE should not be confused with INTENDED USE.
While both include the concept of use as intended by the
MANUFACTURER, INTENDED USE focuses on thenmedical purpose while
NORMAL USE incorporates not only the medical purpose, but
maintenance, transport, etc. as well."

Discussion/comment

The mobility requirements are unclear‘with regard to the INTENDED
Use and the definitions of NORMAL‘YSE, MOBILE, STATIONARY and
TRANSPORTABLE.

A table has small wheels fof transportation to the place of use.
During INTENDED USE, the'whé€els are retracted so that the ME
EQUIPMENT iS STATIONARY.resting on the fixed base. However, the
wheels will be extracted“frequently by an easy accessible foot contro
so that the table ecan\be moved aside when cleaning the floor. Even
though not specified, the wheels are likely used during transport fron
the operating,room to another location for service/maintenance.

The wording.'not intended to be moved from one place/location to
anothergis a little vague and the MANUFACTURER interprets that this i
meant to"be from one room to another room rather than moved aside
for cleaning of the floor. The MANUFACTURER claims it is not MOBILE.
However, per definition it is not STATIONARY either.

Must Shall the table pass the threshold test, rough handling and
instability tests?

bubmitter proposed recommendation

The ME EQUIPMENT shall maintain BS and EP during INTENDED USE as
well as during NORMAL USE. NORMAL USE includes maintenance and
service.

Cleaning of the floor, where the table has been placed, is part of the
daily routine, i.e. maintenance.

WG-14 SC 62A recommendation

This issue and the example of a solution below should be considered
when preparing a future revision of IEC 60601-1.

If a ME EQUIPMENT contains wheels only for the purpose of allowing,
for example, cleaning, servicing or positioning, and the

ME EQUIPMENT cannot be moved to another location without the use
of a tool, the ME EQUIPMENT is not assumed to be MOBILE and
requirements for MOBILE ME EQUIPMENT are not applicable.

In this case, the conditions of safe use of the wheels have to be
described in the ACCOMPANYING DOCUMENTS.
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4.2.168 Varistors installed in the MAINS PART

WG-14 Recommendation number

168

Reguirement; Clause(s) number
(only)

4.8

Source/problem

A few MANUFACTURERS install a varistor (VDR) after the mains fuses.
Barrier 1 MOoOP between mains and protective earth typically

1500 V RMS failed at 700 V RMS. The design probably leads to
mains fuses opening if the voltage at the varistor gets too high. Is
there any guidance on how to deal with varistors?

Iscussironscomment

- AS TS IS a New desIigm, o EXPETIence exists.

— The safety philosophy is 1 MooP plus PE. The fault of a
semiconductor is more likely than breakdown of other
components such as wire insulation. We do not have values
about the reliability of VDRs, like we have them for capacitors
according to IEC 60384-14 Y1 or Y2 type. The BASIC\INSULATION
(1 moopP) is therefore in doubt.

— If the protective earth in the POWER SUPPLY CORD is interrupted
(1 SINGLE FAULT CONDITION) plus the VDR fajils’ (NORMAL
CONDITION), we would have mains on thenNENCLOSURE.

— =L

5 Varistors in MAINS PARTS-SC-62A MG, T4\ iernal29-Varistors
including metal oxide types (MOWSs) produce leakage currents.
Due to ageing this LEAKAGE CURRENT increases. Increased
LEAKAGE CURRENT leads to higher temperatures in varistors.
Finally temperatures could be high enough to cause the
equipment to burn. Thé€refore varistors cannot be accepted
without a protective,devite, neither up to 1 500 V nor above
1500 V.

bubmitter proposed recommendation

WG 14 SC 62A recommendation

It is strongly reeommended not to use VDR's (MOV's, varistors)
between line\to neutral. To reduce transients between line and
neutral, X&capacitors can be used.

Betweentline/neutral to PROTECTIVE EARTH, a VDR should

a) | be'used only after the MAINS fuse, and

b) be used only when it is used in series with a GDT (gas dischargd
tube) which fulfils the requirements for 1 MOP in accordance
with 4.8 of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012, and

c) theVVDR-should meet the requirements of Clause G.8 of
IEC 62368-1:2014.
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4.2.169 Using Y2 capacitors for moPP

WG-14 Recommendation number

169

Reguirement; Clause(s) number
(only)

8.5.1.2

Source/problem

The normative part states "A Y capacitor (Y1 or Y2 only) complying
with |[EC 60384-14 is considered equivalent to one MOPP" but the
informative rationale requires only Y1 for WORKING VOLTAGE of 212 V
to 354 V peak.

Discussion/comment

bubmitter proposed recommendation

WG 14 SC 62A recommendation

It is recommended to read 8.5.1.2 together with its rationale in
Annex A.

In this specific case, two serial Y2 capacitors do not comply with a
4 000 V RMS dielectric requirement, because in accardance with
IEC 60384-14, a single Y2 capacitor complies withrgontinuous

1 500 V RMS only.

When preparing a future revision of IEC 606011, it is recommended
to discuss if the normative part of IEC 6060141 should reflect this
special case instead of having the informgdtion only in the informative
Annex A.

4/2.170 Overtravel end stops — Specification of the speed
WG-14 Recommendation number 170
Reguirement; Clause(s) number 9.2.3.2

only)

bource/problem

In [IEC 6005@>1:2005/AMD1:2012, Table 33 has been added to
9.2.3.2. In line 4 "Manually driven or manually driven, power
assisted, movements against an end stop, 50 cycles shall "run at
any speeéd, including reasonably foreseeable misuse".

It is\not obvious which (reproducible) test conditions are addressed
by that line.

Discussion/comment

Some shelves and support arms for equipment, but also some suppl
units, are made in such a way that they are movable manually. In
those cases, the applied forces can be derived rather than any (final
speed from INTENDED USE and foreseeable misuse. For example,
leaning against a supply unit or with a force as defined in 9.4.2.3.a)
or 9.4.3.2.b) with max. 150 N can be derived as test condition from
existing other subclauses, while the achievable end speed depends
on the device under test.

Is it acceptable to take that force (or other forces applicable as worst
case condition for INTENDED USE including foreseeable misuse) and
to combine it with the worst case momentum (e.g. longest support
arm) of the device under test instead of a sometimes undefinable
speed?

bubmitter proposed recommendation

Interpret the test condition "Run at any speed, including reasonably
foreseeable misuse" as follows: In cases where worst case test

conditions—can-better-bae-derived-from-worst- case-forces-{e-g—as
=0

defined in 9.4.2.3 a) or 9.4.3.2 b)) and worst case momentum of the
device under test than from achievable end speed, it is acceptable to
take that worst case force and momentum.

WG-14 SC 62A recommendation

Interpret the test condition "Run at any speed, including reasonably
foreseeable misuse" as follows:

In cases where worst case test conditions can better be derived from
worst case forces (e.g. as defined in 9.4.2.3 a) or 9.4.3.2 b)) and
worst case energy of impact at the end stop (= force times distance)
of the device under test than from achievable end speed, it is
acceptable to take that worst case force or energy of impact.
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4.2.171 CREEPAGE DISTANCE and AIR CLEARANCE between input and output of fuse

contacts
WG-14 Recommendation number 171
Reguirement; Clause(s) number 8.9.1

(only)

Source/problem

Unclear requirements for CREEPAGE DISTANCES and AIR CLEARANCE
between fuse contacts.

Discussion/comment

The product has a certified mains fuse mounted on a PCB. The
CREEPAGE DISTANCE between the printed tracks on the PCB on each

side of the fuse is much less than the distance required for 1 MOOR,
A minimum distance is required in order to guarantee that the fuses
will not be bridged.

Unfortunately it seems IEC 60601-1 has no specific text ori_this topic
but it is common praxis that parts on either side of an open, fuse are
regarded as parts of opposite polarity. Therefore, 1 MooP should be
applied to be in line with 8.9.1.1, first dash.

In IEC 60065, the distance across a fuse shall meét BI. In
IEC 60950-1 the distance across a fuse is limited to functional
insulation. Since functional insulation is not recognized by
IEC 60601-1, a distance of 1 moopP should™be required.

One member of-MT28 the maintenangg)team responsible for the
relevant material of IEC 60601-1 Ras.remembered:

This topic was discussed with-MT28 the maintenance team
responsible for the relevanymaterial of IEC 60601-1 during the
writing of IEC 60050-1:2005/AMD1:2012. The result was that there
are 2 extremes:

a) not requiring 1 M00P would mean that we have a gap in
IEC 60601-1;

b) requiring XMOOP would mean that too many IEC 60601-1 and
IEC 6095Q approved power supplies/linear transformers/PCB's
would, fail:

MT-28_The maintenance team responsible for the relevant material o
IEC60601-1 was not aware of any incident or near incident based o
thelfact that no requirements have been set for CREEPAGE DISTANCES
and AIR CLEARANCE between input and output fuse contacts. To
ensure PATIENT care, it was intentionally decided that this aspect was
not addressed in IEC 60601-1 with a requirement. It is simply
unrealistic that the IEC 60950 field will change its power supplies
due to an IEC 60601-1 requirement.

bubmitter proposed recommendation

8.9.1.1, first dash, should be applied between fuse contacts.

WG 14 SC 62A recommendation

WG-14 SC 62A is not aware of any incidents on the market due to
spacing of fuse contacts. Other standards do not define spacing for
fuse contacts. There seems to be no need that IEC 60601-1 be the
first standard to define requirements for that aspect.
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4.2.172 Examples of SINGLE FAULT CONDITION

WG-14 Recommendation number

172

Reguirement; Clause(s) number
(only)

4.7 a)

Source/problem

The example "suspended masses without MECHANICAL PROTECTIVE
DEVICES employing a TENSILE SAFETY FACTOR of 8X" is wrong in this
context under 4.7 a)

Discussion/comment

4.7 a) talks about when equipment can be considered as SINGLE
FAULT SAFE.

The example (see above) is wrong and could be misinterpreted in
such a way that safety factors below 8 would not be considered,as
safe and additional measures would be required in this case.

bubmitter proposed recommendation

WG-14 SC 62A recommendation

It is recommended to replace the example in 4.7.a) by

"suspended masses without MECHANICAL PROTECTIVE)DEVICES
complying with Table 21, rows 1 to 4."

4/2.173 Examples of ME SYSTEMS

WG 14 Recommendation number

173

Reguirement; Clause(s) number
only)

Table 1.1, examples 1a, 2a,and.2c

bource/problem

At an IEC 62353 project'iteam meeting, the question was raised:

Is the following English language text in Table 1.1, example 2c clear
and unambiguots?

— Do not use metal connector housing or,
—  SEPARATION DEVICE

In a-W&“44 SC 62A meeting, the following question was raised:

Isthe proposed solution, for example in 1a and 2a, always correct?

Discussion/comment

Example 2c:

Note 5 of Table I.1 clarifies the meaning of the concerned example:

NOTE 5 If equipment "B" is outside the PATIENT ENVIRONMENT and if
equipment "A" is a CLASS Il equipment and has accessible conductive
parts connected to the PROTECTIVE EARTH CONNECTION of equipment
"B", then additional safety measures could be necessary, for
example: additional protective earth for "B" or separating transforme
or SEPARATION DEVICE.

Examples la and 2a:

There exists a RISK of increased LEAKAGE CURRENTS and the
proposed solutions could be insufficient.

bubmitter proposed recommendation

31¥G—L4 SC 62A recommendation

The following proposed improvements are recommended:

Example 2c:

Improve wording of the example in a future revision of IEC 60601-1.
For example write "Use SEPARATION DEVICE".

Examples la and 2a:
Improve the proposed solutions in future revision of IEC 60601-1.

"NOTE The examples in Table I.1 do not claim to cover all possible
ME SYSTEMS. In addition, proposed solutions in Table I.1 are not
intended to be the only possible solutions acceptable.”

Note that just because both products are ME EQUIPMENT does not
automatically mean there are no possible LEAKAGE CURRENT issues in
example 2a.
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4.2.174 Cross sectional area of POWER SUPPLY CORD for rated input current > 63 A

WG-14 Recommendation number 174

Reguirement; Clause(s) number 8.11.3.3, Table 17

(only)

Source/problem The maximum current range in Table 17 is 40 < | < 63. There exists

ME EQUIPMENT with @ POWER SUPPLY CORD connection that operates
with higher currents.

Discussion/comment National electrical codes provide requirements for cross-sectional
area of electrical supply conductors. Table 17 does not provide
advice for ME EQUIPMENT operafing at currents higher than 63 A.

bubmitter proposed recommendation -

WG 14 SC 62A recommendation It is recommended for ME EQUIPMENT utilizing POWER SUPPLY_CORDS
and operating at currents above 63 A to refer to national keleetrical
code requirements in the country where the device is intended to be
installed to determine the cross-sectional area requirements.

4/2.175 Biocompatibility for quasi APPLIED PARTS

WG-14 Recommendation number 175

Reguirement; Clause(s) number 4.6

only) 11.7

bource/problem Are the requirements of subelause 11.7 (Biocompatibility) applicable

for parts which fall under the”definition of subclause 4.6 (quasi-
APPLIED PARTS)?

Discussion/comment 4.6 asks for an asseéssment to identify parts which are not APPLIED
PARTS accordingy3.8 but might come in contact with the PATIENT. If a
part falls under'the definition of 4.6, all relevant requirements for
TYPE B APPLIED PARTS shall be applied (except marking).

11.7 hasyto be applied for parts which are intended to come into
direct/indirect contact with the PATIENT.

Shall 11.7 be applied for parts which fall under the definition of 4.6?

bubmitter proposed recommendation -

WG-14 SC 62A recommendation WG-14 SC 62A concurs that 4.6 could be read and understood
differently. Therefore our recommendation is to apply RISK
MANAGEMENT to find out if 11.7 applies to a part that can come in
contact with the PATIENT. The expected contact time is one factor
which could have significant impact for the decision about whether
11.7 should apply or not.
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4.2.176 Floating reference earth

WG-14 Recommendation number

176

Reguirement; Clause(s) number
(only)

8.7

Source/problem

The use of the FE-symbol in Figures 9 to 11 and Figures 13 to 20 is
unfortunate because it is often misunderstood, so that the test
circuit, which primarily is supposed to be floating, instead is
connected to earth of the installation.

Discussion/comment

The FE-symbol is intended to indicate the floating measurement

referernce point, 1.e. e drtimicial eartrizneutral poInt.
Quote from the rationale (Annex A) of 8.7.4.2:

"The earth symbols in the figures represent this common reference
point, which is not connected to the protective earth of the SUPPLY
MAINS. Such a separate reference point can provide additional
protection for the person carrying out the measurements:

However, it is allowed to do measurements with_an earthed circuit in
special cases when needed, for example due to \high power
consumption.

Quote from the rationale (Annex A) of 8.2@3:

"The isolation transformer in the measuring supply circuit provides
additional protection for the persofi/making the measurements and
increases the accuracy of the LEAKAGE CURRENT measurements."

bubmitter proposed recommendation

It is clear from Table 5 and/the.rationale that the existing FE-symbol
in Figures 9 to 11 and Figures 13 to 20 shall be understood as a

floating reference point.that is not supposed to be connected to earth
if not absolutely necessary.

In a future revisjon of IEC 60601-1, it is recommended to replace the|
FE-symbol by another more neutral symbol that is not likely to be
misunderstoqd, and in Table 5 to change the meaning of the symbol
to:

"Floating_reference earth (for LEAKAGE ....".

WG-14 SC 62A recommendation

It is,recommended that in a future revision of IEC 60601-1 the
functional earth symbol should be replaced by another reference
ground symbol.
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OXYGEN RICH ENVIRONMENT

WG-14 Recommendation number

177

Reguirement; Clause(s) number
(only)

11.2.3

Source/problem

SINGLE FAULT CONDITIONS related to OXYGEN RICH ENVIRONMENTS:

"Failure of insulation (whether solid material or spacing) providing
the equivalent of at least 1 MOPP but less than 2 moPP (as described
in 8.8 and 8.9) that could create a source of ignition (as defined in
11.2.2.1 a))."

The requirement for MOPP spacing in 11.2.3 deviates from the
requirements given in IEC 60079-11 relating to intrinsic safety in
explosive atmospheres, whereas the requirements are much €loser
when the spacing for MOOP is considered.

Considering the 1 MmopPP, 17 V value of 1,7 mm, any spacing violation
less than that could be short-circuited in NORMAL CONDITION ("free-
fault"). With the current state-of-the-art electrical component
package sizes, there are very few components that would meet this
value from pin to pin, making it impossible to lay“a board out to meet
11.2.3 as it stands and there is no provisiopsfor reduced spacing in a|
PD1 environment.

Discussion/comment

Is the MOPP requirement appropriate as\specified in IEC 60601-1?

It would seem that the requirementfor moor would be more
appropriate for the following reasons:

From IEC 60079-11, relating-to”intrinsic safety in explosive
atmospheres, the infalliblexspacing values are given in Table 5, and
a 30 V creepage of 2,0-0m is given. This is equivalent to DOUBLE
INSULATION (NORMAK CONDITION or “free-fault" failures are considered
at less than 1/3 of'that value). Using the moppP Table 12 from

IEC 60601-1, @ DOUBLE INSULATION creepage at 17 V is 3,4 mm.
Using the MmooP“Table 16 would lead to 2,4 mm for up to 50 V.

IEC 60079:-11 also specifies reduced spacing under a coating,
(presumably associating to a pollution degree 1 environment) of
0,7 mm» The equivalent moop from |IEC 60601-1 would be 0,8 mm
from Table 15 via Table 16. MopPP requirements do not have any
provision for reduced spacing in reduced pollution environments.

The spacing requirements from IEC 60079-11 line up much better to
the moop requirements of IEC 60601-1.

IEC 60079-11 requirements are well established and provide safety
from ignition in explosive atmospheres, which would lead to a
severity of failure (in my opinion) at least equivalent to the severity o
an ignition leading to an oxygen fire in the presence of a PATIENT, if
not more severe. One would think that the requirements in an oxyge
atmosphere would not be more onerous than the requirements in an
explosive atmosphere.
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WG-14 Recommendation 177 (continued)

Discussion/comment (continued)

The requirements and philosophies from the two standards seem to
be in alignment with the exception of this Moor/MOPP discrepancy,
and leads me to think that this could have been done in error.

WG-14 SC 62A discussion: Complex ME EQUIPMENT often contains
many 2 MOOP barriers. Consequently, these 2 MOOP are less than

2 MoPP and, therefore, short-circuit of such 2 MoOOP is considered a
SINGLE FAULT CONDITION in 11.2.3.A/G-14 SC 62A would like to know
the rationale for combining 11.2.3 with MOPP in the light of the above
submitter rationale. Therefore, the issue is transferred to-MT-30

maintienance team responsible 1or the refevant material of 1EC
60601-1.

bubmitter proposed recommendation

Re-word the failure condition specified in 11.2.3 to consider the
spacing based on MmooP spacing as follows. Also for clarification, a
note is recommended.

"Failure of insulation (whether solid material or spacing) providing
the equivalent of at least 1 MOOP but less than 2 MO@P (as described
in 8.8 and 8.9) that could create a source of ignitioh (as defined in
11.2.2.1 a)).

NOTE Insulation less than 1 MoP can b€ /short-circuited; however,
this is considered NORMAL CONDITION."

WG-14 SC 62A recommendation

The issue was referred to-M+-38 Maintenance team responsible for
the relevant material of IEC 606041-1, with the following result:

MT-306 The maintenance teamwuesponsible for the relevant material o
IEC 60601-1 acknowledged<that the issue needs to be clarified.
However, due to the factithat the wording in 11.2.3 is clear, we
cannot change the standard requirement at the moment. Therefore,
the issue is put on.thle agenda for a future revision of IEC 60601-1.

Discussions about*a solution of alternative RISK CONTROL measure
related to the\ransient energy level within an OXYGEN RICH
ENVIRONMENT has been started but not completed-within-\W-G-14.

WG-14 SC€ 62A is unable to make a recommendation at this time.
The'issue is put on the agenda for a future revision of IEC 60601-1.
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WG-14 Recommendation number

178

Reguirement; Clause(s) number
(only)

10.4

Source/problem

Laser hazards not addressed

Discussion/comment

IEC 60601-1 addresses lasers in 10.4, but there is no requirement
for RISK MANAGEMENT of lasers with intended AEL (accessible
emission limit) values of class 2, 2M and 3R (class 1 lasers are
inherently safe and classes 3B and 4 are covered by

IEC BUOUL-Z-27).

10.4 requires compliance with IEC 60825-1, which clearly states that
Class 2 and 3R lasers can be hazardous, but there are no safety.
requirements if the AEL are designed to be greater than class 1 for
the intended function of the equipment.

While standards such as IEC 60601-2-22 and IEC 60601-2-57
focuses on both PATIENT and OPERATOR safety, IEC)60825-1:2007
comes from the occupational safety at work for @PERATORS and any
other person standing nearby.

IEC 60825-1:2007 contains technical requirements for 2, 2M and 3R
laser products, for example in 4.2, 4.2.234.8, 4.7, and 4.9. In
addition, descriptive safety requirements-are defined in Clause 5.

IEC 60825-1:2007 requirements for class 2, 2M and 3R laser are
regarded as sufficient.

It is not regarded as approgriaté for IEC 60601-1 to go above the
requirements of IEC 60825:¥:2007 and define further requirements
for lasers.

A link to RISK MANAGEMENT seems to be contra-productive, because
we want to reduce, the links to RISK MANAGEMENT within IEC 60601-1
wherever possifile. In addition, for clear gaps, 4.2 is applicable
anyway (see4:2.3.2 of IEC 60601-1:2005/AMD1:2012).

bubmitter proposed recommendation

WG-14 SC 62A recommendation

Gaps.are to be handled according to 4.2. IEC 60601-1 covers the
issues of handling gaps.

412.179 Flammability rating/of insulated wires

WG 14 Recommendation number

179

Reguirement; Clause(s)iaumber
only)

11.3 a)

bource/problem

Flammability rating for insulated wires.

Discussion/comment

Some internal insulated wires are not approved and marked with
FV-1.

Can an insulated wire complying with IEC 60332-1-2 (> 0,5 mm?) or
IEC 60332-2-2 (< 0,5 mm?) also be used?

bubmitter proposed recommendation

Internal wires complying with IEC 60332-1-2 (> 0,5 mm?) or

IEC 60332-2-2 (< 0,5 mm*#) can be used to show compliance with
11.3 a) for insulating wires.

WG-14 SC 62A recommendation

It is recommended that the wording in Annex A about alternative
wires complying with

— IEC 60332-1-2 (> 0,5 mm?),

— IEC 60332-2-2 (< 0,5 mm?), and
— UL 2556 (rating of VW-1)
should be normative.

Another topic to be included in work for a future revision of

IEC 60601-1: The rationale in Annex A, subclause 11.3, regarding
IEC 60950-1 is in contradiction with the normative requirement in
11.3 and 13.1.2.
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4.2.180 Infrared lamps

WG-14 Recommendation number

180

(only)

Reguirement; Clause(s) number

IEC 60601-1:2005, 11.1.2.1, 8.4.2 ¢), 5.9.2.1.
IEC 60601-1-11:2010, 8.3.1 and IEC,60601-1-11:2015, 8.3.1.

Source/problem

Many infrared lamps have a very simple design: mains power cord,
E27 socket, ENCLOSURE and the lamp.

These devices PASS the 2" Ed. but FAIL the 3™ Ed. of IEC 60601-1.

Discussion/comment

2"d ed. IEC 60601-1:1988,

IEC 60601-.1:-1988/AMD1:10091

3'd ed. IEC 60601-1:2005 and
IEC 60601.1:2005/AMD1:2012

and |IEC 60601-
1:1988/AMD2:1995

AP-temperature and
ENCLOSURE temp:

Excluded by Clause 42,
Table 10a.

Accessible voltage:

Excluded hy'16 e) 2) and
recomméndation 12 for the 2"
editionZ16 e) plus the
recommendation 12 allow
access to LIVE parts during
removal of lamps without any
limitation to the voltage value,
i.e. 240 V RMS is included, and
you find such 2" edition
approved devices on the
market.

IP-protection:

No requirement in the 2"d
Edition.

AP-temperature:

If the glass = output.of the light
is regarded as~quasi AP"
based on 4.6 plus 11.1.2.1
"APPLIED PART.intended to
supply heat to the PATIENT",
then there exists no standard
temperature limit for the glass.

ENELOSURE-temperature:

In the best case, the limit of
86°C applies out of Table 23.

= FAIL, measured in NORMAL
CONDITION 122 °C when
corrected to 40 °C
environment.

Accessible voltage:

The changing of the lamp is
possible without the aid of a
tool (= the same as for a
normal household lamp).
During changing the lamp,
230 V contacts are accessible.

= FAIL, 8.4.2 c) and 5.9.2.1 of
the 3" edition: 8.4.2 c) allows
access to parts which could
produce touch currents of
about 100 pA, for example at
lamp holder contacts, but
ONLY if the voltage remains
<42,4 V peak, i.e. 240 V RMS.
is EXCLUDED. And, therefore,
the infrared lamps FAIL the 3™
edition.

IP-protection:
IEC 60601-1-11 requires IP21.

= FAIL, lamp could be
adjusted in different positions,

for example upwards.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

—-80- IEC TR 60601-4-3:2018 RLV © IEC 2018

WG-14 Recommendation 180 (continued)

Discussion/comment (continued) The FAILS related to IEC 60601-1-11 and related to the ENCLOSURE
temperature are clear.

However, the FAIL related to accessible MAINS voltage during
changing the lamp is not clear:

For lamp holders with an Edison socket such as E27, there exists
horizontal safety standards. It is normally expected that product
safety standards implement horizontal safety standard requirements
as far as possible, or if the product safety standard deviates from a
horzental-safeby-standard—there-sheuldbe—ajustificationprovided-
However, there is no such justification given within

IEC 60601-1:2005 for the banning of E27 sockets for lamps.

bubmitter proposed recommendation -

WG-14 SC 62A recommendation The next revision of IEC 60601-1 should provide justifiegation for
banning lamp sockets with accessible voltages above 0f60 V DC
and 42,4 V peak (e.g. E27 socket) within IEC 60602-1:2005, Annex
A. Alternatively, under certain conditions, the banning of such
sockets should be withdrawn by the next revisionof IEC 60601-1.

4)2.181 Identification of internal fuses

WG-14 Recommendation number 181

Reguirement; Clause(s) number 7.3.4

only)

bource/problem The labelling requirement in 7.3.4 for "fuses and replaceable

THERMAL CUT-OUTS.@nd OVER-CURRENT RELEASES that are accessible
only by the use-@fia’ TOOL" can be read in such a way that even non-
replaceable fuses and non-replaceable OVER-CURRENT RELEASES
inside of theME EQUIPMENT have to be labelled with the full rating
information either adjacent to the component (e.g. on the printed
circuit hoard) or in the ACCOMPANYING DOCUMENTS.

However, for repair purposes (non-replaceable fuses, THERMAL CUT-
OUTS Oor OVER-CURRENT RELEASES result in a repair), IEC 60601-1
dives a deviating instruction in 7.9.3.3. This seems to be an internal
contradiction in IEC 60601-1. There is also no explanation for the
conflicting requirements, for example why 7.3.4 should be applied
only on replaceable THERMAL CUT-0OUTS, but on replaceable and non-
replaceable fuses and OVER-CURRENT RELEASES?

Writing full rating information beside a fuse on the PCB, however, is
mostly not possible due to limited space, and identifiers are
commonly used and resolved in the circuit diagrams and parts lists
for components not intended to be replaced or repaired by the
RESPONSIBLE ORGANIZATION.

Discussion/comment For non-replaceable internal fuses, THERMAL CUT-OUTS and OVER-
CURRENT RELEASES (i.e. those accessible only with a tool and after
access also not exchangeable or only exchangeable with a special
tool or with soldering), should the requirements of 7.9.3.3 be
applied?

bubniitter proposed recommendation | —

WG-14 SC 62A recommendation It is recommended that no distinction be made in 7.3.4 between
fuses, THERMAL CUT-OUTS and OVER-CURRENT RELEASES; read the
word "replaceable" for all three component types to be in line with
the requirements of 7.9.3.3.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © |IEC 2018 - 81 —

4.2.182 Chargers for ME EQUIPMENT used at home

WG-14 Recommendation number

182

Reguirement; Clause(s) number
(only)

IEC 60601-1-11-general

Source/problem

There is no guidance on when a PATIENT ceases to be such and
becomes an OPERATOR when the OPERATOR does not require the
MOPP but MOOP is sufficient.

=2 WG-14 SC 62A: This is clarified in 7.9.2.1 of IEC 60601-
1:2005/AMD1:2012.

There is no clause for protection against electrical hazards
2>WG-14

= SC 62A: This is clarified by the whole IEC 60601 series,

Discussion/comment

A BODY-WORN home healthcare device clearly requires MORP.
However, if the medical device is disconnected from the.PATIENT and
then connected to a mains powered charger — this dattef operation is
not medically related and is no different from the ORERATOR handling
an iPhone and connecting it to a charger.

So, clearly, the mains charger can be an IEC,60950-1 compliant one
as long as simultaneous connection to the charger and to the
PATIENT is not possible.

If simultaneous connection of the, device to the PATIENT and the
device to a mains connected charger is possible, then clearly the
charger has to comply with IEC ,60601-1.

=2 WG-14 SC 62A: According’to 7.9.2.3, the charger can remain
IEC 60950-1 compliant,

HOWEVER - at thelinstant that the PATIENT disconnects the device
from the chargerdhere could be the possibility of a LEAKAGE CURRENT]
path from the PATIENT to earth through the charger via the DC
connector, and this could be > 0,1 mA.

= WG-14 ST 62A: Correct. The DC connector is covered by 8.4.2 c)
for voltage and energy limitation. See recommendation 191.

HOWEVER - this is no different from the situation where the PATIENT]
is~using the medical device and touching a domestic appliance or
iPhone charger.

Clarification of when mMoPP is required is needed.

= WG-14 SC 62A: Is already clarified in IEC 60601-1.

bubmitter proposed recommendation

Make a decision that parts of a MEDICAL ELECTRICAL SYSTEM used in
the home healthcare environment (e.g. a mains powered battery
charger) might not require MmoPP if normal operation does not subject
the PATIENT to a higher Risk than that which normally exists in the
home.

The next revision of IEC 60601-1-11:2015 should consider creating g

new clause;eranew subclause 8.5, ‘Protection-againstelectrical
HAZARDS —containing-the-following-text addressing the following

specific aspect:

"The PATIENT in the home healthcare environment shall be protected

against electrical HAZARDS by verifying that the device complies with
P!auca (o] nf !EP z:m:nl l:')nm:.

However, parts of a MEDICAL ELECTRICAL SYSTEM (e.g. a mains
powered battery charger) might not require MmopPP if normal operation
does not subject the PATIENT to a higher RISk than that which
normally exists in the home."

WG-14 SC 62A recommendation

The issue is covered by IEC 60601-1 series.
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4.2.183 CLASS Il ME EQUIPMENT With FUNCTIONAL EARTH CONDUCTOR

WG-14 Recommendation number

183

Reguirement; Clause(s) number
(only)

8.6.9

Source/problem

Some CLASS Il ME EQUIPMENT with an earth conductor has appeared
on the market even though they do not have any earthed internal
screen.

Discussion/comment

It is unclear why it is allowed, and what is the benefit of classifying
ME EQUIPMENT with an earth lead as a CLASS Il product. This is

agallist tne commaon sarety unaerstdarding amorg tie population aiid
is much disliked by some national electrical safety authorities.

It is also unclear why this relaxation is limited to internal screens
only. In some CLASS Il ME EQUIPMENT, the earth lead is used)for other
purposes than internal screens and sometimes it is not used-at all,
i.e. it is simply connected to an empty terminal. An example is that in
order to achieve more rigidity a three pin APPLIANCE INLET is used on
CLASS Il ME EQUIPMENT, which allows the use of a CLASS | cord-set,
but there is nothing else connected to the earth terminal.

Is ME EQUIPMENT with an unused earth terminabor an earth terminal
used for other functional purposes than an-internal screen allowed to
be marked with the CLASS 11 symbol?

bubmitter proposed recommendation

ME EQUIPMENT with an unused earthiterminal or an earth terminal
used for other functional purposés than an internal screen is not
allowed to be marked with a ¢tAss 1l symbol. Even when connected
to an internal screen, the use‘of a CLASS Il symbol should be avoided
or, if used, it should be justified.

WG 14 SC 62A recommendation

WG-14 SC 62A has thé feeling the submitter's proposal seems too
stringent.

IEC 60601-1 dges'not define the term "isolated internal screens".
That allows MWANUFACTURERS and test laboratories to have a certain
margin of nterpretation of the words. In 8.6.9, IEC 60601-1:2005 an(
IEC 60601%1:2005/AMD1:2012 defines the required safety
requirements that-must shall be fulfilled. As long as the safety
requirements are fulfilled, there is no safety reason to reject the
following designs:

A) ME EQUIPMENT with an unused earth terminal;
B) ME EQUIPMENT with an earth terminal used for other functional
purposes than an internal screen.

WG-14 SC 62A does not see any safety reason to be more stringent
than IEC 60601-1 and to ban such cLASS 11 devices.

During the next revision of IEC 60601-1, it should be considered if
the term "internal screen"” is the only example or if others might exist
as well.
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4.2.184 Symbol-B2-2 1SO 7010-W001 (2011-05) on a MULTIPLE SOCKET-OUTLET (MSO)

WG-14 Recommendation number

184

Reguirement; Clause(s) number
(only)

16.9.2.1 b), first dash

Source/problem

The requirement to mark a multiple socket-outlet (MSO) with the
general warning sign (no. 2 in Table D.2) is in contradiction with how
signs/symbols should be used.

Discussion/comment

The purpose of marking an MSO with the general warning sign is
unclear. The general warning sign should not be used alone because

Iaoes novinrorm tre user or the medrning.

In 7.5, it is made clear that a safety signs shall be clear about its
meaning. If a suitable sign is not available one can construct@’sign
for the particular meaning or use the general warning signegether
with an explanatory text.

The general warning sign should be replaced by the “refer to
instruction" manual sign.

bubmitter proposed recommendation

As an alternative, the mandatory action sign no.\20 in Table D.2 can
be used.

WG-14 SC 62A recommendation

WG-14 SC 62A has the consensus that46.9.2.1 b) is clear.
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WG-14 Recommendation number

185

Reguirement; Clause(s) number
(only)

8.5.2.3

Source/problem

8.5.2.3 is too rigid (both too stringent and too non-stringent) and
does not consider the various protection degrees, fixed or
temporarily APPLIED PARTS and various length of PATIENT
leads/cables.

IEC 60601-1 makes no difference between

A) APPLIED PARTS fixed to the PATIENT, and

B) APPLIED PARTS temporarily held against the PATIENT by the
OPERATOR.

The requirement in 8.5.2.3 seems a bit too stringent in some)cases
of B), for example a dental ultrasonic scaler probe or aclight therapy
probe in metal.

Disputes between test laboratories and MANUFACTURERS are
common, and experience shows that test laboratories are not aligneg
because some claim that a lead/cable on a prebe belonging to B)
above is not regarded as a PATIENT lead/cable.

Unfortunately, no such example is displayed among Figures A.1 to
A.7.

Must Shall 8.5.2.3 be strictly applied to all types of ME EQUIPMENT?

Discussion/comment

The intention of IEC 60601~1'is/to assure that the PATIENT will not be
accidently earthed or expased to voltage potentials. This could
happen if the remote end.connector is detached, accidently or
deliberately, by an OPERATOR or any other person. In case A) (fixed
to PATIENT), this makes perfect sense. However, there is significantly]
less likelihood that this will happen in case B) (temporarily held
against the PATIENT by the OPERATOR).

For ME EQUIPMENT with TYPE CF APPLIED PARTS, 8.5.2.3 should be
applied without any exceptions.

Evenithough the third, fourth and fifth dashes in 8.5.2.3 do not refer
to«RISK MANAGEMENT, the RISK MANAGEMENT approach would be
reasonable, at least for the third and fourth dashes, for remote
connectors of TYPE B APPLIED PARTS (perhaps also for TYPE BF
APPLIED PARTS) that are only temporarily held against the PATIENT by
the OPERATOR.

The likelihood that such a tool/probe is in contact with the PATIENT
while it is not working due to detached connector is very low.

The same problem exists for PATIENT leads that are very short, for
example < 12 cm. In this case, the third and fourth dashes of 8.5.2.3
seem too stringent for some APPLIED PARTS.

bubmitter proposed recommendation

RISK MANAGEMENT can be accepted for the first two dashes of 8.5.2.3
for an APPLIED PART of TYPE B or BF that is only temporarily held
against the PATIENT by the OPERATOR or for an APPLIED PART of TYPE
B or BF where the PATIENT lead or cable is maximum 12 cm.

WG 14 SC 62A recommendation

The term "remote" needs to be clarified.

The following is recommended as clarification:

a) Short leads or cables, which are short enough not to come in
contact with earth (e.g. 12 cm length) should not to be
considered as remote with respect to contact to ground.
Therefore, the third and fourth dashes of 8.5.2.3 should be
regarded as not applicable.

NOTE 1 This interpretation is based on the fact that if a short
cable would come in contact with earth, the PATIENT'S body is
assumed to be already in contact with earth.
NOTE 2 The fifth and sixth dashes still apply.

b) The aspect related to OPERATOR HAND-HELD APPLIED PARTS
should be considered during the next revision of IEC 60601-1.

WG-14 SC 62A is unable to make a recommendation at this time.
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4.2.186 Rationale for IP2X

WG-14 Recommendation number

186

Reguirement; Clause(s) number
(only)

Annex A, Subclause 6.3

Source/problem

Incorrect rationale leading to misleading marking.

The rationale in Annex A, Subclause 6.3, claims that ME EQUIPMENT
meeting the requirements of 5.9 automatically allows
MANUFACTURERS to rate the ME EQUIPMENT as IP2X because the
requirements for IP2X in IEC 60529 are the same as in 5.9. This is

billluly MOL €.

Discussion/comment

The requirement for IP2X in IEC 60529 is twofold.
1) Protection for persons:

The standard test finger (12 mm) shall not be able to,enter the
encapsulation in such a way that hazardous parts become
accessible (there shall be adequate clearance frém_ hazardous
parts). See Table 1 in IEC 60529:1989 and

IEC 60529:1989/AMD1:1999.

2) Protection for the equipment:

The sphere (12,5 mm) shall not be able to fully enter the
encapsulation.

Following the rationale in IEC 606041-1-means that an IP2X rated ME
EQUIPMENT could have an opening*6f™> 12,5 mm (allowing the sphere]
to enter) even though the entered‘standard test finger does not reack
any hazardous parts. This is not in compliance with the equipment
protection requirement in {EC,60529.

bubmitter proposed recommendation

WG-14 SC 62A recommendation

The identification-efthe gap between IEC 60601-1 and

IEC 60529:1989%and IEC 60529:1989/AMD1:1999, Tables 1 and 2,
related to IP2X"s that protection of persons (Table 1) is equivalent
while protection of equipment against solids (Table 2) is not fully
equivalentilt'is recommended to label ME EQUIPMENT with IP2X only
if compliance with Table 2 of IEC 60529:1989 and
IEC%©0529:1989/AMD1:1999 is given as well.

Itis*recommended that, during the next revision of IEC 60601-1,
Annex A, Subclause 6.3, be deleted, because it is proved to be not
correct.
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WG-14 Recommendation number

187

Reguirement; Clause(s) number
(only)

11.3 and 13.1.2

Source/problem

Energy content in batteries above the limited energy limits.

Where does the border line go regarding the "supply circuit”, as
mentioned in 13.1.2? After an external fuse directly on the output of
the battery or before the external fuse, or even before the protection
circuit built into the certified battery?

Discussion/comment

Presume an ME EQUIPMENT powered by an internal battery, which_is
certified to a standard such as IEC 62133, and with an output over-
current protection ensuring the available energy from the battery.is
below the limits for limited energy. This would mean that acfire
ENCLOSURE is not required around the remaining circuitryl\Hewever,
the stored energy inside the battery itself is above the limits for
limited energy should a failure occur in the certified battery.

In such a case, is a fire ENCLOSURE required?

bubmitter proposed recommendation

A fire ENCLOSURE is not required when a certified battery is used
(IEC 60086-4 or IEC 62133) and the output\from the battery has an
over-current protection device ensuring‘thie’available energy is below
the levels for limited energy in 13.1.2¢

WG-14 SC 62A recommendation

WG-14 SC 62A is unable to make & recommendation at this time.

This issue should be address’during the next revision of

IEC 60601-1.-W&-14 SC 62A would recommend that the next
revision of IEC 60601-1¢nclude comprehensive guidance on how to
deal with certified batteries and battery packs.

412.188 TYPE B APPLIED PART Separated from>ACCESSIBLE PARTS
WG 14 Recommendation number 188
Reguirement; Clause(s) number 8.5.2x2

only)

bource/problem

PATIENT CONNECTIONS of a TYPE B APPLIED PART that is not
PROTECTIVELY EARTHED shall be separated by one MOPP.

Discussion/comment

It is unclear if this MoPP shall be based on the rated voltage (would
mean same distances as for BF and CF) or on the actual
WORKING VOLTAGE in the APPLIED PART.

bubmitter proposed recommendation

Apply 1 mopPP based on the actual WORKING VOLTAGE in the APPLIED
PART.

WG 14 SC 62A recommendation

IEC 60601-1 provides 3 options:
a) the APPLIED PART is protective earth connected;

b) the APPLIED PART is classified TYPE B but has a barrier between
the APPLIED PART and the non-protective earth accessible part of
1 MoPP based on MAINS VOLTAGE — see Table 4 and Figure 18;

C) the ACCESSIBLE PART is deemed contiguous with the APPLIED
PART, and RISK MANAGEMENT shows that the ACCESSIBLE PART is

not-likabhrto-ba-ciuhicectad to-avtarnal vaoltaanc
HH te6—t6 T

HOt+ThcEy—t0—E-—5 ') et

The link to RISK MANAGEMENT in 8.5.2.2 should be used as well for
cases where the ACCESSIBLE PART is not fully contiguous with the
APPLIED PART.
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4.2.189 Protective earth test > 25A

WG-14 Recommendation number

189

Reguirement; Clause(s) number
(only)

8.6.4 a)

Source/problem

In the compliance statement, the text "A current of 25 A or 1,5 times
the highest rated current of the relevant circuit(s)" is not clear.

Discussion/comment

What is "the relevant circuit"?

In the 2"d edition of IEC 60601-1, it was the "RATED current of the

EQHPMENTF—aRE-H-caR-thereferebethterpreted-that-the-meanrirgih
the 3™ edition is the same thing as in the 2"? edition.

Also, the 3™ edition of IEC 61010-1 states 25 A or "a current egbal t
twice the rated current of the equipment."”

However, the equipment rating seems completely irrelevant and
there can be a significant difference between the rated edrrent of the|
equipment and the rated current of the equipment mains fuse.
Therefore, the test should be based on the equipment fuse rating
rather than the equipment rating.

If instead the meaning is the rated current of\the over-current
protection in the fixed building installatien{_there is a problem how to
find out the rated current. It would require that the maximum rating o
the over-current protection in the huilding is always specified in the
instructions for use and technical description, even for plug
connected ME EQUIPMENT, which seems not reasonable. Perhaps one
can presume a 16 A fuse in,Europe and a 20 A fuse in Canada.

It seems too stringent to test’based on the building installation rathe
than on the equipmentfuse value, for example in the case of an
appliance inlet assembly with built-in fuse holder.

bubmitter proposed recommendation

WG 14 SC 62A recommendation

It is recommended that the text "the highest RATED current of the
relevant cifeuit(s)" should be understood as the RATED current of the
mains qver-current protection in the ME EQUIPMENT, when present, fo
all circuits located behind the mains over-current protection.

Forithe area in front of the mains over-current protection in the ME
EQUIPMENT, the "highest RATED current of the relevant circuit(s)"
should be understood as the rating of the over-current protection in
the building installation.
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4.2.190 Reference to IEC 62304:2006

WG-14 Recommendation number

190

Reguirement; Clause(s) number
(only)

Clauses 2 and 14
IEC 62304:2006

Source/problem

The reference to IEC 62304 is dated 2006, which-must shall
therefore be used whereas the forthcoming IEC 60050-
1:2005/AMD1:2012 will address legacy software which is a very
important addition allowing MANUFACTURERS to demonstrate
compliance of their software.

Redesigmmny Software comptetety s usuatty ot optiom (tECTutes
disallow undated reference for normative standards if only part of.the
standard is referenced as here in Clause 14).

Discussion/comment

bubmitter proposed recommendation

Allow use of the most up to date version of IEC 62304

WG 14 SC 62A recommendation

Because IEC 60601-1 has a gap about how to dealwith legacy
software, the MANUFACTURER is forced to use RISK MANAGEMENT to fill
the gap. Because RISK MANAGEMENT according to’tSO 14971 requireq
the MANUFACTURER to use International Standards—a-new-edition-of
oramendmenttoEC 62304 application ¢f. 4.4 of

IEC 62304:2006/AMD1:2015 should be(fegarded as one acceptable
solution. In addition, ISO 14971 requires that RISK MANAGEMENT-HsH
shall be based on the state of the art, which means that newer
International Standards should be _taken into account.

See as well NOTE 3 in 14.1.0f IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012.

4/2.191 The sIP/sSOP pin to earth TOUCH CURRENT

WG 14 Recommendation number

191

Reguirement; Clause(s) number
only)

8.4.2 c)

bource/problem

LEAKAGE CURRENT measurements from connector pins to earth. The
subclause is being interpreted differently among test laboratories.

Discussion/comment

Some test laboratories have not documented the LEAKAGE CURRENT
from SIP/SOP connector pins or SMPS output pins to earth, which
can easily be verified by reviewing existing TRFs on the market
related to both 2" and 3" editions of IEC 60601-1.

The rationale for not measuring this described LEAKAGE CURRENT is
that 8.4.2 c) explicitly mentions that the limits for TOUCH CURRENT do
not apply for accessible contacts of connectors. This exemption is
combined with the requirement that these connectors shall have a
maximum allowed voltage of 42,4 V peak or 60 V DC, plus energy
power limitation in NORMAL CONDITION and SINGLE FAULT CONDITION.

Does the conditional exclusion of measuring TOUCH CURRENT On
SIP/SOP connectors and power output connectors, in circuits
separated with 2 mop from the mains supply, includes the LEAKAGE
CURRENT generated from the MAINS VOLTAGE source, even though the]
voltage potential is typically much above 42,4 V peak (at 240 V AC

TTaims Supply); Or 1S the conditiona eXciusion Tefated onty 10 CUTTent
typically generated by the secondary voltage source of maximum
42,4 V peak or 60 V DC, i.e. the "secondary WORKING VOLTAGE"?
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WG-14 Recommendation 191 (continued)

It seems the exclusion was introduced in order to not enforce all
connectors to be touch proof but, on certain conditions, to allow
OPERATOR access to, for example, secondary 5 V DC (even though it
could generate a current of 5 mA DC).

Following IEC 60601-1 to the letter, as also evident by the note in
1EC-60601-1 8.4.2, means that SIP/SOP connectors, power supply
output connectors, etc. shall normally be regarded as ACCESSIBLE
PARTS of the ENCLOSURE and thus meet the TOUCH CURRENT
requirements for currents generated from the mains source, when

measurimg 1t With & nigh Impedance test equipment, wnich for the
vast majority of ME EQUIPMENT is a voltage in the range of 100 V to
240 V AC.

NOTE It is usually assumed that, in NORMAL CONDITION, the~sToucH
CURRENT limit 100 pA applies and, in SINGLE FAULT CONPITION (e.g.
protective earth open or neutral conductor open), theclimit 500 pA
applies for MOOP ACCESSIBLE PARTS.

bubmitter proposed recommendation

As stated in IEC 60601-1, the conditional exclusion is related only to
currents generated by a voltage of maximum'42,4 V peak or
60 V DC

WG-14 SC 62A recommendation

The wording in 8.4.2 c) should be improved to avoid
misunderstanding.

According IEC 60601-1, it is strictly required to measure the
concerned SIP/SOP-pin to edrth voltage first:

Connect a resistor of 10, KQ¥'5 % (8 W for measurements up to
280 V RMS) between thesSIP/SOP-pin (or other output connector) to
earth.

Connect in parallel to the 10 kQ resistor a voltmeter or an
oscilloscope tonmeasure the voltage.

If the voltagé,measured above is less than 60 V DC or 42,4 V peak
AC, a subsequent LEAKAGE CURRENT test is not necessary.

NOTEN A similar approach exists in IEC 60950-1:2005, subclause
1.4.9.

NOTE 10 kQ has been selected, because it-must shall be a value
higher than the body impedance of the OPERATOR (= 1 kQ) and lower
than the expected impedance of the insulation barrier (approximately
MQ). Furthermore, IEC 60950-1 used a 5 kQ resistor, and therefore
using a 10 kQ resistor is on the safe side.

If the voltage measurement above leads to exceeded levels, then thg
following guide is recommended to measure the TOUCH CURRENT:

It is recommended to measure the TOUCH CURRENT from SIP/SOP
connectors to earth and as well from separate power supply output
connectors to earth for the following items:

—  CLASS Il power supply units;
—  CLASS Il ME EQUIPMENT;

—  CLASS | ME EQUIPMENT with floating (non-earth referenced)
secondary circuits;

- CLASS 1T ME EQUIFMENT Wilil FUNCUCTIONAL EARTH CONDUCTUR
according to 8.6.9 and with floating (non-earth referenced)
secondary circuits.

Measure the mains derived TOUCH CURRENT by applying the limits in
8.7.3 c) from the connectors described above in:

- NORMAL CONDITION, and

—  SINGLE FAULT CONDITION (respectively open neutral conductor;
open PROTECTIVE EARTH CONDUCTOR (if applicable), open
FUNCTIONAL EARTH CONDUCTOR (if applicable).
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WG-14 Recommendation 191 (continued)

SC 62A recommendation

NOTE 3 If the SIP/SOP circuit is completely isolated from the
floating (non-earth referenced) secondary circuit by an own
insulation barrier of at least 1 MOOP based on MAINS VOLTAGE, i.e. a
SEPARATION DEVICE according to 16.5, the measurement of the
SIP/SOP connector to earth TOUCH CURRENT does not need to be
conducted. In such cases, it is sufficient to evaluate the
effectiveness of the SEPARATION DEVICE by measurement according
to 8.7.4.7 c).

NOFEA4—Fof—CEASS—t—ME—EOHRMENTF—WHth——earth—referenced
SECONDARY CIRCUITS, the MAINS derived LEAKAGE CURRENT Will\i
NORMAL CONDITION be superimposed by the secondary extra |0
voltage generated current. However, the MAINS derived {EAKAGE
CURRENT will usually be equal to the TOUCH CURRENT measured o
parts connected to the PROTECTIVE EARTH TERMINAL both.in" NORMAL
CONDITION and in SINGLE FAULT CONDITION (open neutral conductorf
open PROTECTIVE EARTH CONDUCTOR). If in doubt, the/measurement
can usually be done by setting the voltage meter to_/AC-measuremenft
only or by using an oscilloscope or any other equivalent method t
assure that the secondary voltage will” not influence th{
measurement result.

Additional hint for work on a future rewision of IEC 60601-1: Within
ME SYSTEM, non-ME EQUIPMENT such as a display equipment)
approved according IEC 609504 €ould have accessible pins in th¢
PATIENT ENVIRONMENT, and LEAKAGE CURRENTS from such pins t
earth, when the connectorsis.disconnected from the ME EQUIPMENT],
might exceed 0,1 mA, becadse IEC 60950-1 limits go up to 3,5 mA.

4/2.192 Overbalancing
WG-14 Recommendation number 192
Reguirement; Clause(s) number 9.4.2.3 b)

only)

bource/problem

“ME EQUIPMENT or its parts, other than FIXED ME EQUIPMENT, that is

intended to be used on the floor or on a table shall be permanently
marked with a CLEARLY LEGIBLE warning of this RISk, e.g. by use of

safety signs ISO 7010-P018 (2011-05) or ISO 7010-P019 (2011-05)
as appropriate (see Table D.2, safety signs 6 and 7), or it shall not

overbalance-as-theresult-of due to being sat or stepped upon."”

This requirement means that either the equipment does not
overbalance when carrying out the test or it is marked.

There is no explicit exception for equipment for which overbalancing
due to a static force cannot be assumed (e.g. small equipment or
equipment with no potential stepping or sitting misuse).

Discussion/Comment

Does the wording "as appropriate" refer to the application of the
requirement or to the labelling?

bubmitter proposed recommendation

Marking in the case of overbalancing should be done, if potential
stepping or sitting misuse can be assumed.

Thaword "ac annranriata”" rafarc caolalv to tha caorract calaction of th
—He-W-oet+a—ct PprepHat +e+e+t ey + t t HOH-B+t1

safety sign.

The compliance paragraph in 9.4.2.3 b) contains the solution
requested, because it mentions

"offering an obvious foothold or sitting surface of a minimum 20 cm
by 20 cm area”.
WG-14 SC 62A suggests that, during work on a future revision of

IEC 60601-1, the solution in the compliance paragraph be inserted in
the requirement part above as well.
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4.2.193 MAINS VOLTAGE 0N APPLIED PART

WG-14 Recommendation number

193

Reguirement; Clause(s) number
(only)

8.7.4.7b)

Source/problem

PATIENT CONNECTIONS of functions of a single APPLIED PART circuit
other than those under test are not connected to earth in the SINGLE
FAULT CONDITION of mains on APPLIED PART.

Discussion/comment

Consider an ME EQUIPMENT with a single APPLIED PART circuit of two
functions The PATIENT cONNECTIONS of one function are connected

to a PATIENT and the PATIENT CONNECTIONS of the other function arg
hanging free from the ME EQUIPMENT.

If MAINS VOLTAGE is applied to the PATIENT and the unconnected
PATIENT CONNECTIONS become earthed, an excessive LEAKAGE
CURRENT will flow from PATIENT to earth (if there is no isolation
between the two functions).

8.7.4.7 b) does not address this situation of two functions of one
single APPLIED PART circuit, but only addresses earthing of PATIENT
CONNECTIONS of other APPLIED PARTS (which thérefore have to be
isolated from the one under test).

This is clearly a gap in IEC 60601-1.

bubmitter proposed recommendation

WG 14 SC 62A recommendation

The described HAZARDOUS SITUATION occurs if both functions of a
single APPLIED PART circuit are.conductive at the PATIENT
CONNECTION, for example‘sich as ECG and EEG on one common
circuit. In the meaning of\|[EC 60601-1 as a whole, the functions
could be different from‘those covered by IEC 60601-2-49.

It is recommended to apply the solution from IEC 60601-2-49:2011,
201.8.5.2.3, fof all*kind of functions including those not covered by
IEC 60601-2:49.

A future revision of IEC 60601-1 should be considered if some
requirements from IEC 60601-2-49 could be transferred to
IEC '60601-1.

Eigure AA.1 in IEC 60601-2-49:2011 could be improved to clearly
Show if a detached PATIENT CONNECTION concerns only the connecto
to, for example, an ECG-electrode, or if the adhesive electrode itself
is also included. If the electrode itself is not included, a black spot
without lead should remain on the PATIENT.

4]2.194 TYPE B vs ®YPE BF SFC limits

Recommendation(number

194

Clause(s) numper (only)

Limit of PATIENT LEAKAGE CURRENT TYPE BF APPLIED PART in special
SINGLE FAULT CONDITION (external voltage on the APPLIED PART) =
5,000 pA

IEC 60601-1:2005, Table 3 and Table 4

Ik IH it £ L B AL A LT L A A A = h oo o s oo oo
LA L B R W g ey AV A e S A g L B e = ) ey =

[ L Kl
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PART in SFC is too high and not acceptable/logical regarding the
PATIENT RISK, in comparison to the LEAKAGE CURRENT limit in SFC of
TYPE B APPLIED PART.

Discussion/comment

Regarding the PATIENT safety, the TYPE BF APPLIED PART is situated in
the middle between TYPE B and TYPE CF.

Type BF suggest a higher safety then Type B, therefore it is not
logical that the PATIENT LEAKAGE CURRENT in any SFC of TYPE BF is
10 times higher than the limit for SFC of TYPE B

(BF =5 000 pA, B = 500 pA)

The LEAKAGE CURRENT in SFC of TYPE B is flowing out of the medical
device, through the PATIENT CONNECTION, through the PATIENT, to the
ground.
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Recommendation 194 (continued)

Discussion/comment (continued)

The LEAKAGE CURRENT of TYPE BF in the special SFC (= external
voltage on the APPLIED PART) is flowing in the other direction, from an
external voltage, through the PATIENT, through the PATIENT
CONNECTION, into the medical device (and inside the ME device to
ground).

If you look from the RISk situation of a PATIENT, it does not matter in
which direction the current is flowing through him and which of the
possible SFC's causes the current.

Thaot oo once aitbhaor thao O oA 1o Ol for Ty DC AnDnl i 0ADT arg

much too high for the PATIENT, or they are ok. If the 5 mA value is
acceptable, then it is not understandable why the LEAKAGE CURRENT
limit for an TYPE B APPLIED PART, with lower safety, has to be 4@-time
lower than that of a TYPE BF APPLIED PART.

The limit of the PATIENT LEAKAGE CURRENT has to belon@enly to the
effect the current is resulting in, while the current is flowihg through
the PATIENT.

The limit has not to belong to a certain high of voltage, to a certain
reason of the voltage or to the direction of the\current.

Current and not voltage is danger, and gufrent is the result of voltagqg
and internal impedance! High voltagecby~itself is not danger, if the
internal impedance is so high that the resulting current is below the
limit.

The direction, how the PATIENT LEAKAGE CURRENT is flowing (from or
to the PATIENT), is totally uQimportant too.

And last but not least: the, reason of a voltage, which is driving A
PATIENT LEAKAGE CURRENT, is totally unimportant as well, for the
effect of the currenf@nd for the limit.

In summary:

Nothing elsé\is’ important then the limit of the current through the

PATIENT (ifeluding information AC, DC and perhaps frequency). No
reasqn.@f’the voltage, no high of the voltage, no direction the current
is flowing.

Fable 3 has a lot of lines but mostly with the same values.

That makes easy things looking more complicate then they are. In
general, this is a lot of paper with less information on.

We should stay more professional in the standard.

bubmitter proposed recominefrdation

Change the limit of the PATIENT LEAKAGE CURRENT of TYPE BF APPLIED
PARTS in all SFC general to 500 pA, not matter which kind of SFC,
including mains voltage on the APPLIED PART.

Bring Table 3 and Table 4 of IEC 60601-1:2005 together in one
simple table and delete all the reasons of the voltages in the
descriptions of that table.

If necessary, you can explain some additional information in the
informative annex about possible reasons of voltages.

bC 62ZAyyecommendation

There is no ambiguity of the requirements in this respect in
IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.

The mformative ANNeEX A, SUDCIAUSE 8.7.3, clearly describes now the
limits are derived. The values are based on probability of occurrence
of the different SINGLE FAULT CONDITION or even double failure of
protective means in other equipment.

The issue of whether 5 mA is a reasonable value for all kind of
PATIENTS, for example children, should be subject for the work on
future editions. See IEC TS 60479-2.
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4.2.195 Split up of BI, SlI, DI, RI barriers

Recommendation number

195

Clause(s) number (only)

8.5.1.1 versus 8.9.4

Source/problem

Contradiction between these subclauses implies that DOUBLE
INSULATION in the form of two distances practically does not exist or
at least is unnecessary. Is this assumption correct?
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Discussion/comment

A distance which is interrupted by a floating conductive part is strictly
a double insulation and 8.5.1.1 reads:

"Any insulation, CREEPAGE DISTANCE, AIR CLEARANCE, component or
earth connection that does not comply with the requirements of
8.5.1.2 and 8.5.1.3 shall not be considered as a MEANS OF
PROTECTION. Failure of any or all such parts shall be regarded as
NORMAL CONDITION."

However, 8.9.4 reads:

"If CREEPAGE DISTANCE Or AIR CLEARANCE for one or two MEANS OF
PROTECTION are interrupted by one or more floating conductive parts,

the T vatues Specied T T apte T2 to- Tabte 6 tmctusive)
apply to the sum of the sections, except that distances less than
1 mm are not taken into consideration." \/

Only for the reason of better clarity, in the following, the t SéASIC
INSULATION, SUPPLEMENTARY INSULATION, DOUBLE INSULATN r
REINFORCED INSULATION are used instead of MOPP's.

A DOUBLE INSULATION can only consist of A) two sofid iffsulations or
B) one solid insulation + a distance. A DOUBLE | ULATION can
theoretically consist of two distances, but only if‘both distances meet
the requirements, and this is practically of Kﬁterest. If one of the
distances is shorter than required but the&r one is extra long, ong
simply rename it from DOUBLE |NSULAT¢@ REINFORCED INSULATION

and thus the design is accepted beca it will be a REINFORCED
INSULATION, interrupted by a flozi'{Q-eonductive part.

It could be worth mentioning that the IEC safety philosophy is that
DOUBLE INSULATION should first hand choice and that
REINFORCED INSULATION C used where it is impractical to
achieve DOUBLE INSULATIQN:

Examples for a working voltage of < 250 V RMS in Table 12:

— inline with, 89,4, a basic insulation can be 2 mm + 2 mm, and
supplem ry insulation can be 1 mm + 3 mm;

- in Iin?\/ 8.5.1.1, a double insulation cannot be 3 mm + 5 mm;
— inline with 8.9.4, a reinforced insulation can be 3 mm + 5 mm.

If th@lNFORCED INSULATION instead would be regarded as DOUBLE
INSNLATION, the BASIC INSULATION of 3 mm will be short-circuited in

@ with 8.5.1.1 and thus it would be a fail.
\ .
Conclusion:
In line with this, a transformer with an E-core practically does not

have any DOUBLE INSULATION (primary — core and core — secondary).
It only has REINFORCED INSULATION, and the only thing that matters is
the total distance primary — secondary, on condition that none of the
interrupted distances are less than 1 mm.

Question 1:

If the conclusion is correct, it remains unclear why 15.5.1.1 states
that the frame shall be included when doing dielectric strength test. |
is my assumption that "frame" is intended to mean "core". However,
this is inconsistent with 15.5.2 in which the word "core" is used.

Question 2:

Is the above conclusion correct and, if so, does it apply also for
complete electronic intermediate floating circuits? For example:

— first transformer 230 V primary — 12 V secondary = 3 mm,
followed by

— floating intermediate circuit 12 V — 12 V, followed by
— second transformer 12 V primary — 5 V secondary = 5 mm.

The following example (see Figure 2 illustrations a) and b) below) is

intended to reflect the problem in a visual form.
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Recommendation 195 (continued)

Example drawing:

c
A n/D\D B r B)
IEC IEC
a) b)

Key
A primary part
B secondary part

C floating conductive part, like screw oQ-R€B or core in
transformer, but not earthed

Primary to secondary require 2 MORP. Each of them shall be at leasf
4 mm.

The red line is the creepage distance.
CR:

AtoBis 8 mm

AtoCis 7 mm

B to Cis 3 mm

Figure 2 — Example of creepage measurement

bubmitter proposed recommendation

Submitter has no proposal at this point.

bC 62A recommendation

H¥s recommended to transfer the issue to the work on future edition
of the standard.

2.196 ALARM PULSE RISE TAME

Recommendation number

196

Clause(s) number (only)

IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, 6.3.3.1,
Table 4 on auditory alarm signals

bource/problem

The PULSE RISE TIME (t,) is specified 10 % to 40 % of PULSE duration
(ty), with a recommendation in NOTE 2 that the rise time should not
be less than 10 ms to prevent speaker noise.

iscussigfifecemment

According to Table 4, the minimum PULSE duration for an auditory
HIGH PRIORITY ALARM SIGNAL is 75 ms. Following the 10 %

specification, a RISE TIME of 7,5 ms is allowed, then. According to
Annex A, the main reason for the 10 % specification is that "very
short RISE TIMES can cause mechanical distortion arising from the

speaker". So, the allowed rise time of 7,5 ms seems not to cause
such problems.

Question: Why should a RISE TIME of e.g. 12 ms in case of a 150 ms
PULSE duration (= 8 %) cause mechanical distortion from the speaker
when a 7,5 ms RISE TIME does not? And why does NOTE 2 of Table 4
explain the 10 ms specification with a "should" (as well as in Annex A
only "should" is used)?

Hint: In the field, there are a lot of MEDICAL ELECTRICAL EQUIPMENT
with ALARM SYSTEMS with shorter rise times than 10 % of tg,
especially MEDICAL ELECTRICAL EQUIPMENT. Up to now, no problems
with their RISE TIMES have been reported by hospitals. The shorter
RISE TIMES are typically generated by equipment that does not
incorporate additional electronics and/or software for a stepwise or
smooth increase of PULSE amplitude.
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Recommendation 196 (continued)

Submitter proposed recommendation

It should be clarified that lower RISE TIMES than 10 % of PULSE
duration can be accepted as long as evidence is given that the
chosen RISE TIME does not cause mechanical distortion arising from
the speaker.

For future Amendment 2: The minimum RISE TIME should be specified
not by percentages, but either by an absolute value, for example

t. 27,5 ms, to prevent speaker noise, or by a more generic
requirement that the minimum RISE TIME needs to be long enough to

avoid mechanical distortion arising from the speaker
=) T

bC 62A recommendation

The topic belongs to the IEC 60601-1-8 standard committee.

It was confirmed by the JWG 2 convener of IEC 60601-1-8 thatthe
issue will be solved in the future edition of IEC 60601-1-8 planned fo
2019.

In the meantime, it is recommended to follow submitters proposal
above.

412.197 Non-frequency-weighted measurement

Recommendation number

197

Clause(s) number (only)

8.7.3 e)

bource/problem

Non-frequency-weighted nieastrement for the PATIENT AUXILIARY
CURRENT

iscussion/comment

8.7 describes the requiréments for LEAKAGE CURRENTS and PATIENT
AUXILIARY CURRENTS\This subclause distinguishes the requirements
for LEAKAGE CURRENTS (EARTH LEAKAGE CURRENT, TOUCH CURRENT
and PATIENT LAEAKAGE CURRENT) and PATIENT AUXILIARY CURRENT
exactly by, wording.

8.7.3 e)pequires the non-frequency-weighted measurement only for
LEAKAGE CURRENTS. The PATIENT AUXILIARY CURRENT is in accordancH
with 3¥47 not a LEAKAGE CURRENT.

Shall the non-frequency-weighted measurement be performed for thg
PATIENT AUXILIARY CURRENT?

bubmitter proposed recommendation

bC 62A recommendation

It is recommended to read 8.7.3 e) as follows:

"Additionally, regardless of waveform and frequency, no LEAKAGE
CURRENT Or PATIENT AUXILIARY CURRENT shall exceed 10 mA RMS in
NORMAL CONDITION Or in SINGLE FAULT CONDITION when measured wit
a non-frequency-weighted device."
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4.2.198 Printed circuit boards meeting UL 796

Recommendation number

198

Clause(s) number (only)

8.9.3.3 and 8.9.3.4

Source/problem

Unclear if 8.9.3 as a whole needs to be applied to multilayer PC-
boards meeting the UL 796.

Discussion/comment

PC-boards are often recognized to UL 796, and the pre-conditioning
treatment shown in Table 30.1 seems equivalent to 8.9.3.4. However,
UL 796 does not use the multiple of 1,6 for the dielectric strength,
which should be applied hetween tracks within the same inner layer

not meeting the normal CREEPAGE DISTANCE requirement. Even
though the dielectric strength test should be done directly after.hé
pre-conditioning, the question is if it can be accepted that it ig”dorle
without repeating the pre-conditioning.

bubmitter proposed recommendation

Multilayer PC-boards meeting UL 796 need not be pre-cenditioned
according to the thermal cycling test of 8.9.3.4 beforé pérforming the
dielectric strength test according to 8.9.3.3.

bC 62A recommendation

UL 796 does not call out for a complete finished\Poard test, but only
require to test the generic materials of the printed circuit board.
Therefore, it is recommended not to regard\UL 796 as an acceptable
replacement for thermal cycling tests spetified in 8.9.3.

412.199 Y1 caps bridging 2 moppP

Recommendation number 199
Clause(s) number (only) 8.8.3.
8.5.1.2

bource/problem

In 8.5.1.2, it is*x¢quired that, where two Y1 caps are used in series,
each of them\shall be rated for the total working voltage across the
pair.

Y1 capséare available with rated voltage up to 500 V RMS and
withstand voltage of 4 kV RMS and 8 kV impulse.

s 1t sufficient to have only two Y1 caps in series (rated 500 V RMS
€ach) when the working voltage is 330 V RMS but the test voltage
based on the peak working voltage is 5,55 kV RMS (based on a
measured WVp of 900 Vp)?

Discussion/comment

Because peak working voltage is now used for dielectric test on
MOPP, the issue above regarding Y1 caps seems relevant.

bubmitter proposed regogmmendation

No proposal at this point.

bC 62A recommendation

According to IEC 60384-14, a Y1 capacitor is rated up to 500 V RMS
which means it could have a rating of 250 V RMS or even
125 V RMS.

The principle idea of IEC 60601-1 regarding INSULATION
COORDINATION is to ensure that if a DOUBLE INSULATION is used, such
as two MOPP, then it should be ensured that, if one moPP fails, the
remaining other one moppP will ensure safety.

Consequently, if one Y1 rated e.g. 250 V RMS would fail, the

Iellldillillg SETldl otner 1L Ldpd(,ilUl rdied ds welil 101 ZoU 'V KIVIS
would be overstressed in the example above by 330 V RMS This
should be avoided by adequate Y1 voltage ratings.

Table 6 states that each Y1 capacitor of this example should
withstand 2 273 V RMS, but both Y1 capacitors used in series should
withstand 5 546 V RMS.

The above principles should be applied as well for Y2 capacitors.
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4.2.200 PORTABLE, STATIONARY and TRANSPORTABLE ME EQUIPMENT

Recommendation number

200

Clause(s) number (only)

3.85, 3.118 and 3.130

Source/problem

Unclear how to establish if an ME EQUIPMENT is intended to be
moved.

Discussion/comment

PORTABLE, STATIONARY and TRANSPORTABLE are defined.

It is necessary to establish if the ME EQUIPMENT belongs to one of
these categories because there are different safety requirements for

them Howgvgr it is nowharg in 7 0 roauirad to statg suich
T =

information in the ACCOMPANYING DOCUMENTS. So, if it is not obvious,
how would a testing laboratory know and how would the RESPONSIBLH
ORGANIZATION and the OPERATOR know of possible restrictiong
regarding movement?

Normally, it is obvious that equipment with handles is RORTABLE.
However, whether equipment without any handle is PORTABLE or
STATIONARY is not obvious.

Example: A small table-top unit without handle but that can easily be
moved from one room to another but is not intehded to be moved.

— Is this a STATIONARY unit even thougR(Tt most likely will be
moved occasionally or is it PORTABLE)Or by default
TRANSPORTABLE?

— Shall the instructions for us€\state that it is not intended to be
moved?

— Does "installed and pta€ed into service" mean only when
clinically used on apatient or does it include movement between
clinical uses?

— Should reas@nable foreseeable misuse be considered?

— Can equipment that is not MOBILE nor PORTABLE be
TRANSPORTABLE?

bubmitter proposed recommendation

Whethef’ME EQUIPMENT iS PORTABLE, STATIONARY OF TRANSPORTABLE
should be evident from the RISK MANAGEMENT FILE and should be
stated’in the ACCOMPANYING DOCUMENTS.

bC 62A recommendation

Eor work on a future edition of the standard, the classification
clause 6 should include the categories as shown in Figure A.20.
According to 7.9.2.1, all classifications are included in the
instructions for use.

Starting point to determine which defined term applies should be the
INTENDED USE.
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4.2.201 Opposite polarity and philosophy of IEC 60601-1

Recommendation number

201

Clause(s) number (only)

8.1 a), 8.1 b), 8.9.1.1, 8.9.2 a), 8.11.5, 15.4.3.5 and 15.5.1.1

Source/problem

Inconsistency between subclauses regarding insulation philosophy
between opposite polarity.

Discussion/comment

— 8.1 a) clearly says that insulation and distances not meeting the
requirements shall be short-circuited in NORMAL CONDITION.

— 8.1b), first and second dashes, clearly say that one mop shall

be shortecircuitod in SINGCIE CAILL T CONDITION

— 8.9.1.1 clearly requires only one MOOP between opposite polarity
before any mains fuses.

— The rationale to 8.9.2 a) says that the opening of a brapeh circui
breaker is not acceptable.

Even though all above is common in many standards, iiis in fact
contradictive because

— when following 8.1 a), with a short-circuif after the mains fuses,
the fuses will open making the equipment'on-functional in
NORMAL CONDITION, and

— when following 8.1. b), with shortfeireuit before the mains fuses,
the branch circuit breaker willOpefn in SINGLE FAULT CONDITION
(found no exception for opp@site polarity under 8.1 b)).

NOTE For secondary cirguits) it has been deemed necessary t
require two MOP between+«Qgposite polarity as laid out in 15.4.3.5 an
15.5.1.1.

8.11.5 states that, if4wo MOP are present between opposite polarity
within the MAINS_RART, and between the MAINS PART and earth, then
the fuses can Be omitted. The rationale says that fuses reduces the
risk that a fadl will cause a protective device in the installation to
operate tius)emoving power to for example life supporting

ME EQUIPMENT.

Following the standard, general safety philosophy would mean that

~IWwo MOOP before the mains fuses is required to assure that the
pfotective device in the installation will not operate due to short-
circuit between opposite polarity before the mains fuses (where the
fuses are not mounted directly at the input, for example in an
appliance inlet assembly, the area up to the mains fuses is an area
where fuses are omitted), and

- one MOOP after the mains fuses is required to assure that the fuses
do not open in NORMAL CONDITION due to short-circuit between
opposite polarity after the mains fuses; at least this is reasonable, fo
example for life-supporting equipment.

Such an approach would also align with the philosophy in 15.4.3.5
and 15.5.1.1.

If this is not too much to ask, there should at least be a rationale
explaining why one MoOP is sufficient between opposite polarity and
between mains and PROTECTIVE EARTH before the mains fuses.

In addition, there should be a rationale explaining why one MOOP is

notrequired petween opposite polalrity arter the malns TUses.

Submitter proposed recommendation

Hint for the Amendment 2 work: Establish which route to go and add
a rationale stating any deviations to the general safety philosophy in
the standard and the reason thereto.
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Recommendation 201 (continued)

SC 62A recommendation

SC 62A recommends to implemented rationales in the standard to
solve identified inconsistencies above in the work on a future edition
of the standard.

— Before ME EQUIPMENT mains fuses:
The standard requires 1 MOOP.

The rationale for 8.9.2 a) says that the opening of the installation
fuse is not acceptable. This could be read that 2 moor are needed.
But it also says that, in front of the equipment, over-current device

hasic requirements for narts of gnnasite nolarity are sufficient
T T ™ T Y

It is recommended in the work on a future edition of the standard«to
improve this rationale.

NOTE There are many certified components which do not.cofgply
with 2 MmooP at this barrier.

— After ME EQUIPMENT mains fuses:

The standard does not have requirements for an opposite polarity
barrier at this location.

8.9.2 a) requires that a short-circuit does not legd*to HAZARDOUS
SITUATION as described in 13.1.

There is no problem with BAsIC SAFETY jfthe equipment fuses will
open in any fault condition behind the-MEJEQUIPMENT fuses.

— Faults before secondary fusessaccording 15.4.3.5 and 15.5.1.1:
The standard requires 2 moP or‘short-circuit test to be applied.
No need for further clarificatign jof 15.4.3.5 and 15.5.1.1.

412.202 Separation device

Recommendation number

202

Clause(s) number (only)

16.5

bource/problem

Limited agcéss to IT-components meeting IEC 60601-1

Discussion/comment

The requirement for a SEPARATION DEVICE according to 16.5 is

1 MQ@PwThis normally means 2 mm CLEARANCE, 2,5 mm CREEPAGE
and IN500 V RMS for 60 s and the leakage current limit maintained
with* mains voltage applied.

Standardized IT components meeting IEC 60950-1 often passes the
dielectric and the leakage requirement but rarely meets the distance
requirements. One reason thereto can be that IEC 60950-1 in most
cases requires only functional insulation. Still they often pass both
the leakage current test with mains voltage applied and the dielectrig
test with 1 500 V RMS for 60 s.

A SEPARATION DEVICE is used primarily to decrease leakage current
from exterior equipment. Therefore, the distance requirements seem
a bit overkill. The normal voltage on SIP/SOPs is less than

42 V peak/60 V DC.

Question:

Can the 1 MmooP requirement for a SEPARATION DEVICES be limited to
the LEAKAGE CURRENT and the dielectric strength test by applying a
higher dielectric strength test voltage, for example 1,6 x 1 500

V RMS =2 400 V RMS for 60 s?

bOWitter proposed recommendation

A SEPARATION DEVICE used to meet 16.5 need not meet the

CLEARANCE and CREEPAGE requirements on condition that it complies
with:

— the LEAKAGE CURRENT limit with 1,1x the mains voltage applied.
— the dielectric strength test with the test voltage multiplied by 1,6.

— the component is rated for a withstand voltage of at least
2 500 V.

— the connection is not intended for connection to a telephone
network.

— the proposal should not be used for MmOPP barriers.

SC 62A recommendation

16.5 is clear and requires CREEPAGE DISTANCE and AIR CLEARANCE
and dielectric strength test to be in compliance.

Changes on the standard can only be done in a future amendment or
new edition of IEC 60601-1.
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4.2.203 Consult ACCOMPANYING DOCUMENTS

Recommendation number

203

Clause(s) number (only)

7.2.3

Source/problem

"When appropriate, symbol ISO 7000-1641 (2004-01) (see Table D.1,
symbol 11) may be used to advise the operator to consult the
ACCOMPANYING DOCUMENTS. When consulting the ACCOMPANYING
DOCUMENTS is a mandatory action, safety sign ISO 7010-M002
(2011-05) (see Table D.2, safety sign 10) shall be used instead of

symbol
ISO 7000-1641."
I 1
i
L J
ISO 7000-1641:2004-01 ISO 701Q-M002:2011-05

The normative part of the standard is crystaltlear:

a) An "advice" to consult accompanying)documents
= symbol ISO 7000-1641:2004:0%

b) A "mandatory action" of con$ulting the accompanying documentd
=> safety sign 1ISO 7010-/002:2011-05.

The reader of the normative/art of the standard clearly understands
that he is permitted to advie€ the operator to read the instructions fo
use (IFU) by the symbehySO 7000-1641:2011-05. However, we all
know advises are like recommendations or hints: they can be
ignored, and evedq then there should be no unacceptable risk for the
patient and the{gp®&rator. It is the nature of "advices" that these are
not a "must'\tQ be followed.

Being aware\that "descriptive safety” is part of the integrated safety
concept.and almost all medical products contain warnings,
precautiéns, etc., the second sentence of 7.2.3 fix the safety gap by
requiring the safety sign ISO 7010-M002:2011-05 if following the IFY
is'a\"'mandatory action". So up to here, the standard wording is

&’ perfectly correct,
— unambiguous,

— inline with the integrated safety concept of unconditional safety,
conditional safety and descriptive safety, and

— safe.

However, some readers of the standard claim that the normative part
of 7.2.3 is in contradiction with the informative part in Annex A,
Subclause 7.2.3.

"It is not intended in every case when the instructions for use contain
warnings, that the ME EQUIPMENT be marked with ISO 7010-M002
(see Table D.2, safety sign 10). Too many warnings and unnecessar
warnings are counterproductive. Only when the MANUFACTURER, as a
RISK CONTROL measure for a specific RISK, decides to mark the ME
EQUIPMENT to instruct the operator to read the instructions for use,
should safety sign ISO 7010-M002 be used."

= 11 surnmrary, sofmme readers O the stafndard argue.

"The use of symbol ISO 7010-M002:2011-05 is required when the
user shall refer to the instructions for use each and every time they
use the equipment.”
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Recommendation 203 (continued)

Discussion/comment

1. Aninformation in the informative Annex A cannot overwrite a
clear unambiguous requirement in the normative part of the
standard.

2. The IFU is always used by the MANUFACTURER as RISK CONTROL
measure. A few examples make that clear.

a) Single use product, not for multiple uses.

b) This machine shall exclusively be used by trained and

professionat users:
c) Replace fuses only with the same rating.
d) Disconnect the applied parts before defibrillation.

e) STERILE, verify that the protective cover is not damaged
before use.

f)  Only to be used under constant supervisiomof the operator.

= These few risk control measures (a),t0 f)) in the IFU
(descriptive safety level) should convince everybody that
MEEs always contain such risk ¢datrol measure and
therefore the safety sign 1ISO_Z010-M002:2011-05 is
required.

3. The claim that the safety sigh 'O 7010-M002:2011-05 is only
required when the user shall refer to the IFU "each and every
time" when they use the ME'EQUIPMENT seems a little bit
speculation. The words{&ach and every time" are not found in
the standard and therefore we do not know where they really
come from in this éohtext.

bubmitter proposed recommendation Follow the standdrdyas it was approved by the National Committees.

bC 62A recommendation

The meaning\ofthe blue-white coloured safety sign ISO 7010-
M002:2011-85"and its use is regarded as clear in the standard. The
standard requires the use of the safety sign ISO 7010-M002:2011-05
if consulting the accompanying documents is a mandatory action.
See'the rationale above in the problem and discussion row for the
link\between "mandatory action" and "RISK CONTROL measure".

[t/is recommended to clarify the use of the black and white symbol
ISO 7000-1641:2004-01 (see Table D.1, symbol 11), including
examples, in the work on a future edition of the standard.
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4.2.204 AP-ENCLOSURE requirements

Recommendation number

204

Clause(s) number (only)

15.3

Source/problem

Is housing of applied parts considered as ENCLOSURES as defined in
3.26 and Figures 2 to 47

Discussion/comment

3.26 and Figures 2 to 4 could be read in a way that tests of 15.3 are
not applicable.

Submitter proposed recommendation

3.26 should be read that all housings, including the housing of the

applied partgf e cotunaacnT  oro concidarad oo Canecl ocuine ond
12 L < g

therefore should fulfil the requirements of 15.3.

bC 62A recommendation

Within IEC 60601-1, the term ENCLOSURE could be read in theZvay
that it sometimes is used for inclusion of APPLIED PARTS angd
sometimes APPLIED PARTS are specifically not included (exatple
TOUCH CURRENT Versus PATIENT LEAKAGE CURRENTS).

Figures 2 to 4 should not be used to generally excludeAPPLIED PART
from ENCLOSURE requirements.

In case of 15.3, all housings, including the hausing of the APPLIED
PART of ME EQUIPMENT, are considered as.EN€LOSURE and therefore
should fulfil the requirements of 15.3 as-afplicable.

15.3 uses words such as ENCLOSURE,YACCESSORIES, equipment parts
In the work on a new edition of théstandard, it should be considered
if the wording of 15.3 should be‘improved with respect to including
APPLIED PARTS Or not.
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Recommendation number

205

Clause(s) number (only)

8.5.2.3,8.5.5,8.7.4.7 b)

Source/problem

Application of the requirements from 8.5.2.3 (PATIENT leads or
PATIENT cables), 8.5.5 (DEFIBRILLATION-PROOF APPLIED PARTS), and
8.7.4.7 b) (PATIENT LEAKAGE CURRENT for F-TYPE APPLIED PARTS —
mains on APPLIED PART) to guidewires, as defined by

ISO 11070:2014, when used with ME EQUIPMENT.

Discussion/comment

Guidewires that meet the definition of ISO 11070:2014 are used to

o
\O All requirements of IEC 60601-1 would still be applicable to

N~
O
oY

H s lot &l H = H +i it ' l
P e S S o R S e H e R O S e e e et
procedures, including those in which ME EQUIPMENT is present in th
operating environment or when a defibrillator may be used on l\e/
patient. The guidewire itself does not treat any medical cond?»
Guidewires are used by physicians that are trained in the I%
these products, techniques, and procedures.

The primary construction of standard guidewires is c&T{ onIy
r

composed of metal. Metal is used to provide the a iate
mechanical properties necessary for navigation mplex
anatomies with 0,36 mm (0,014 inch) wire outer,diameter constraints
without damage to the wire. In the typical .\a portion of guidewire
is inserted into the PATIENT and a portion ins outside the
PATIENT.

Since these guidewires have expo d@etal that remains outside of
the PATIENT (diameter 0,36 mm depending on how deep the
other end is inserted in the P body — several centimetres), the

exposed part of the guide would not comply, since there is direct]

application of the above ref E es clauses of IEC 60601-1 to the
electrical contact with t TIENT.

The normal proced e
should not touch
defibrillated, n

use of guidewires states that the OPERATOH
uidewire while the PATIENT is being
Il the guidewire make contact with conductive
surfaces wh%e serted in the PATIENT. The training and standard
practices fo use of standard guidewires addresses the risk of thg
metal exp d section of the guidewire being subjected to external
volta @nd contact during application of a defibrillation pulse in
nor se.

\/\%Xn a guidewire becomes a part of ME EQUIPMENT, there are no
itional risks associated with the guidewire, as related to these
S\hree clauses of IEC 60601-1 specified.

everything other than the guidewire. This includes meeting these
three clauses from the connection to the guidewire to the rest of the
ME EQUIPMENT.

C)O

@ .
<

bubmitter proposed r@rﬁmendation

The complete guidewire, as defined in ISO 11070:2014, should be
considered the APPLIED PART when connecting to ME EQUIPMENT. As
the APPLIED PART, 8.5.2.3, 8.5.5, and 8.7.4.7b) would not be applied
to the exposed section of the exposed guidewire that remains outsidg
the PATIENT. All requirements of IEC 60601-1 would still be
applicable to everything other than the guidewire. This includes
meeting these three clauses from the connection to the guidewire to
the rest of the ME EQUIPMENT.

b é@&:ommendation

Guidewires are largely used in the medical field. It is recommended
to regard the whole guidewire as part of the APPLIED PART.

Tl el H S LE Lo +lo badl H tacl 'S £l 4 1
TIC yuiutTwiTTito T \III UTC TTATIEINT DUUy TTTotTTitu |J0lll. ATTU TALTTTITAl
part of the guidewire) should not be subject of tests in the following
subclauses:

a) 8.5.2.3: Location at the external part of the guidewire.
Explanatory note: Some guidewires have an internal sensor and
contain a connecting ring at the distal end of the external part of
the guidewire towards the ME EQUIPMENT. This ring contact — still
has a diameter of around 0,36 mm — is recommended to be
excluded from 8.5.2.3. However, external connection and
extension cables should not be excluded from the requirements,
because the prevention of the RISKS addressed in 8.5.2.3
applies. See recommendation 185.
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Recommendation 205 (continued)

SC 62A recommendation (continued)

b) 8.5.5: Measuring point at the external part of the guidewire.
Explanatory note: Because the guidewire housing is almost
completely conductive metal, there is no chance to apply on that
metal part the defibrillation energy and not to have the
defibrillation energy available on that same metal part a few
centimeters further towards the ME EQUIPMENT.

This situation is comparable to ECG gluing electrodes for ECG
measurements. The necessary isolation barriers are used inside
the ME EQUIPMENT or inside the PATIENT cable.

c) 8.7.4.7 b): Measuring point at the external part of the guidewire.
Explanatory note: See note under b) above (similar case).

Metal endoscopes with ACCESSIBLE metal PARTS outside thg, PATIENT
body not isolated from its metal parts inside the PATIENT body are
reflecting the same situation. Therefore, it is recommerided to treat
guidewires in a comparable way. See IEC 60601-2-18.

412.206 Hor L mains fuses

Recommendation number

206

Clause(s) number (only)

8.11.5

bource/problem

Various interpretations among.test houses regarding whether H-
fuses are recommended or yéguired.

Discussion/comment

Examples of problems with\Mfuses:
— explosion, causing(éonductive debris over insulation barriers;

— arcing with cortinued current flow, causing interruption of the
branch cirguit;

— arcing wjth tontinued current flow, causing overheating in the
ME EQUIBMENT.

Quote 428: "All components, including wiring, the failure of which
could\result in a HAZARDOUS SITUATION shall be used in accordance
witR their specified ratings [...]".

Quote 8.11.5: "Protective devices shall have adequate breaking
capacity [...].

NOTE |If fuses complying with IEC 60127 are used and the
prospective short-circuit current exceeds 35 A or 10 times the curren
rating of the fuse, whichever is greater, the fuses should have high
breaking capacity (1 500 A)."

Since the mentioning of H-fuses is in a note only, it opens for
different interpretations whether H-fuses are required anyway based
on the requirement in 4.8 and 8.11.5. For some reason, the note text
is reproduced as a requirement text in the IECEE CB TRF No.
IEC60601_1K, which makes it even more confusing.

The text is copied from IEC 60950-1. Many test houses accept L-
fuses in plug connected IT-equipment even though the fault current,
at least for a short period, can be over 10 x or 35 A. If the L-fuse
does not explode during SFC testing, with a 16 A fused branch
circuit, it is usually accepted for plug connected equipment. This
philosophy is also applied for IEC 60601-1 by some test houses. Is

such testing sutricient to conclude whether H-Tuses are required?
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Recommendation 206 (continued)

Submitter proposed recommendation

No proposal for the moment.

SC 62A recommendation

It is recommended to delete the note in 8.11.5 due to the following
reasons:

a) The note is linked to IEC 60127 with a reference number 20,
which is linked to miniature fuses only.

b) The successor of IEC 60950-1, IEC 62368-1, has deleted this
note.

The normative requirement "Protective devices shall have adequate

preaking capacity” IS correct.

One way to ensure adequate breaking capacity is using mains fuses
with rated high breaking capacity calculated from the source
impedance.

NOTE A breaking capacity of up to 35 A is usually regarded as nof
sufficient for mains circuits rated 100 V AC to 240\ AC and up t
16 A.

412.207 APPLIED PART temperature

Recommendation number

207

Clause(s) number (only)

11.1.2.2

bource/problem

How to deal with temperat@ig€,on APPLIED PART that starts on a highe
value and then decreasifag?

Discussion/comment

An internally powerg€d BODY-WORN MEE with plastic ENCLOSURE is
charged before itsuse. Immediately after charging, when the MEE is
placed on the RAITENT, the ENCLOSURE is relatively hot, but still below
60 °C. After 3 min, the temperature has decreased below 48 °C and
after 10 min\the temperature has decreased below 43 °C.

bubmitter proposed recommendation

For eactyof these isolated time intervals, the temperature limits for
appliedparts in Table 24 are met. But if the total contact time is
considered, no temperatures higher than 43 °C is allowed even for a
shert duration. The accumulated heat transfer to the PATIENT shall bg
considered and therefore the total contact time shall be considered
and therefore the actual test is failing.

bC 62A recommendation

Table 24 is intended to cover temperature limits depending on the
total duration of contact with the APPLIED PART. So the situation
above would not be compliant with the standard.

For work on a future edition of the standard, it should be checked if
an APPLIED PART with a time dependent temperature is also
addressable by Table 24.
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4.2.208 Cecon plug as permanently installed MEE

Recommendation number

208

Clause(s) number (only)

8.7

Source/problem

Has switch S7 to be used at MEE provided with an IEC 60309
connector (industrial plugs and socket outlets)?

Discussion/comment

Due to the construction of pluggable TYPE B connector according to
IEC 60309, a protection against reverse polarity is given.

Furthermore a permanent connection to protective earth is ensured

and-connection betwgen nlua and sockgot is machanically sgcurgd
oy 24

against unintended loosing.

bubmitter proposed recommendation

Protective earth connection can be considered as reliable ang"S%
can be closed for all measurements according to 8.7.

bC 62A recommendation

It is recommended to regard the standard to be correctashit is. The
standard already requires to use S7 in both conditions)

NOTE It is a plug connected ME EQUIPMENT where the PROTECTIVE
EARTH CONDUCTOR could break.
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4.2.209 Biocompatibility for enclosures and other parts

Recommendation number

209

Clause(s) number (only)

11.7

Source/problem

Is biocompatibility needed to be evaluated according to
ISO 10993 (all parts) for other parts than APPLIED PARTS?

Discussion/comment

11.7 says that ME EQUIPMENT and their parts or ACCESSORIES
intended to come into direct or indirect contact with biological
tissues, cells or body fluids shall be assessed and documented
according to the guidance and principles given in 1SO 10993 (all

parts). That would include not only applied parts but also all other
accessible parts like the ENCLOSURE of the ME EQUIPMENT.

When reading the scope of ISO 10993-1:2009, it says:

"This part of ISO 10993 does not cover testing of materials@nd
devices that do not come into direct or indirect contact gwith the
patient's body, nor does it cover biological hazards afising from any
mechanical failure."”

Reading the above sentence, it sounds like OPERATOR accessible
parts do not fall into the scope of ISO 109934%, ‘But it says "direct or
indirect contact with the PATIENT's body" which means that parts
falling under 4.6 of IEC 60601-1:2005/AMD1:2012 might need to be
considered.

bubmitter proposed recommendation

It makes no sense to evaluate the“iocompatibility of the enclosure
or similar accessible parts (including those falling under 4.6) of the
ME EQUIPMENT, since the risk(fon the PATIENT to be in contact with
these parts is no higher than pther electrical devices. The expected
contact time with those parts is normally also very limited. Only
biocompatibility of part§'ywhich are classified as APPLIED PARTS (parts
that necessarily cofle into physical contact with the patient for ME
EQUIPMENT to perfohm its function) is needed to be evaluated
according to ISO 10993 (all parts). This should be clarified in
Clause A.2 eNEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.

bC 62A recommendation

Applicatiomnof 11.7:

For péarts considered to be quasi APPLIED PARTS according to 4.6, it ig
adwised to see recommendation number 175.

Parts other than APPLIED PARTS or quasi APPLIED PARTS according to
4.6:

Even though 11.7 does not exclude ENCLOSURES, SC 62A
recommends, due to practical reasons, that it is not necessary to tes
all ENCLOSURES according to ISO 10993.

NOTE 1SO 10993-1:2009, Clause 1, last paragraph, says:

"This part of 1SO 10993 does not cover testing of materials an
devices that do not come into direct or indirect contact with th{
PATIENT'S body, nor does it cover biological hazards arising from an
mechanical failure."

Improvement of the wording of 11.7 in the work on a future edition of
the standard should be done. 11.7 should be more precise as to wha
parts it applies.
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4.2.210 Safety relevant LEDs

Recommendation number

210

Clause(s) number (only)

10.4 and 10.5

Source/problem

LEDs were removed from 10.4 in IEC 60050-1:2005/AMD1:2012, and
10.5 excludes LEDs

Discussion/comment

There are no requirements for LEDs — which can be hazardous.

Submitter proposed recommendation

Interpret 10.5 to include LED radiation.

pC 8 2A TECOTITIITETa ation

oL OZA TeCurmmmenus trdt tre Cross-refererice 1o 1u.4 ill 1U.O 10 11U, 7
has been forgotten to be removed within the amendment work,
because LEDs were excluded from 10.4 within the amendment.Wwogk.

The rationale in Annex A, Subclause 10.4, refers to IEC 62471
related to LEDs. Amendment 2 should consider if the parts_of
Annex A, Subclause 10.4, referring to IEC 62471 for LEDs should
become normative within 10.5 to 10.7.

IEC 62471 should be considered when using LERs ot other lamps in
a ME EQUIPMENT.

Low power LEDs (with low luminance), for exXample used for indicato
lights, should not be required to be evajuated according IEC 62471.
The work on a future edition of the standdrd should reflect this
aspect in detail.

412.211 Lithium coin cells

Recommendation number

211

Clause(s) number (only)

15.4.3.4

bource/problem

Are the requirements of 15.4.3.4 also applied to lithium coin cells
(e.g. CR2p32)? Common application of such lithium coin cells is, for
example, redl time clock of computer backup system, or other
applicafions.

iscussion/comment

Very féw of these lithium coin cells are tested and certified according
tMEC 60086-4 (primary) or IEC 62133 (secondary). The most of
tHese lithium coin cells are tested according to UL 1642.

These lithium coin cells have a very small power (approx. 250 mAh,
3V DC).

bubmitter proposed recommegdation

For those lithium coin cells, a certification according to UL 1642 is
considered suitable for use.

bC 62A recommendatioR

It is recommended to regard compliance with UL 1642 for lithium coi
cells (primary or secondary) as an alternative RISK CONTROL measureg
according to 4.5 of IEC 60601-1:2005 and

IEC 60601-1:2005/AMD1:2012.

NOTE 1 IECEE document CTL DSH 616B dated 2013 supports thi
clarification.

NOTE 2 This recommendation is intended for limited energy lithiun|
coin cells typically used for memory backup systems.
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Recommendation number

212

Clause(s) number (only)

13.2.9

Source/problem

IEC 60601-1 does not distinguish between the various safety
protection classes of motor capacitors, now called SO to S3.

Further, a coroner's report relating to domestic freezer fires
concluded that the requirement of motor capacitors to comply with
safety class P2 (now S2) of IEC 60252-1 is not good enough to
protect against fire.

Discussion/comment

In IEC 60252-1, SO and S1 compliant capacitors are assumed to fail
short-circuit test; IEC 60601-1 excludes this test for IEC 60252-1
capacitors regardless of safety protection class.

Therefore, these components may not be tested sufficientlyy

bubmitter proposed recommendation

Interpret the test specification (paragraph before the last of 13.2.9)
as either:

1) "The test with a short-circuited capacitor is not’performed if the
motor is provided with a capacitor complyingywith [IEC 60252-1
safety protection class S2 or S3 and the #E EQUIPMENT is not
intended for unattended use (including{automatic or remote
control)", or

2) Ignore this paragraph so that the(ghort-circuit test is always
performed, on the basis of evidence that "additional safety
requirements from IEC serie§_[is] necessary" (Figure 5 of
IEC 60601-1:2005).

bC 62A recommendation

It is recommended that theltést with a short-circuited capacitor is not
needed if the motor is ptovided with a capacitor complying with

IEC 60252-1 safety pratgction class S2 or S3 and the ME EQUIPMENT
is not intended for gpattended use (including automatic or remote
control).

412.213 Warning, caution, safety notice

Recommendation number

213

Clause(s) number (only)

7~ B2, first dash, et al.

bource/problem

Many subclauses of the standard (see below) require warnings,
caution hints or safety notices. However. these terms are never
defined in the standard, and also not in ISO 14971:

7.1.2: warning statements

7.2.13: warning statements
7.3.3: warning

7.5: warning, prohibition or
mandatory action signs, safety
notice

7.8.1, Table 2: warning, caution

7.9.2.1: warning

7.9.3.1: warning statement,
warning and safety notices

7.9.3.2: warning
8.11.1: warning notice

9.2.1: warnings

9.4.2.2; warning notice

9.4.2.3: warning

loabal
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notices, warning statement
7.9.2.4: warning statement

7.9.2.9: warning statements

Q.7 9. H
Tt i gTaoty

11.6.2: warning or safety notice

16.2 c): warning

How to treat them? In ACCOMPANYING DOCUMENTS or as markings (not
safety signs or symbols) on the ME EQUIPMENT? Always with a signal
word like WARNING or CAUTION at the beginning? Or incorporating
the word "warning" or "caution” in the instructive text? Or is an
appropriate instructive text without use of the word "warning" or
"caution" sufficient? And what is the difference between use of
warnings, safety notices, and caution statements?

Discussion/comment

Common rules would be helpful to avoid misinterpretation of these
requirements.
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Recommendation 213 (continued)

Submitter proposed recommendation

Specify in a recommendation the recommended use of a warning in
difference to the use of a caution and to the use of safety notices.

Specify if the use of the signal words "warning" and/or "caution" is
mandatory at the beginning or at least within the text of a
warning/caution statement or not.

SC 62A recommendation

Signal words (WARNING, DANGER, CAUTION, etc.) are not defined
within IEC 60601-1. The used terms within IEC 60601-1 for warnings
etc. (see list above) should be harmonized in the work on a future
edition of the standard.

412.214 ESSENTIAL PERFORMANCE related to RM (P1 and P2)

Recommendation number

214

Clause(s) number (only)

4.3

bource/problem

4.3 gives instruction and guidance on how to deterfiiine ESSENTIAL
PERFORMANCE. However, the described conceptfiossibly might not
include probability aspects as they are usednNnNSO 14971 for the
RESIDUAL RISK ASSESSMENT. In case of a_éefrponent or functional
failure, 1ISO 14971 takes into account the severity S of HARM, the
probability P, of occurrence of a failuré.that results in a HAZARDOUS
SITUATION and the probability P, bfavhich the HAZARDOUS SITUATION
leads to HARM. The combined product of the two mentioned
probabilities (P, x P,) is sométimes taken as one term P and
compared with the severityA$ (See Figure E.1 of ISO 14971:2007).

So, a higher severity S may be acceptable if the probability P is very
low, but the same sevetkity S may be unacceptable if the probability H
is higher. Accordipgo ISO 14971, the severity level S alone is not
sufficient to judgenif/the residual risk is unacceptable or not.

Taking the concept of 4.3, "the MANUFACTURER shall [...] specify
performanceNimits between fully functional and total loss of the
identified pefformance in both NORMAL CONDITION and SINGLE FAULT
CONDJH@N. [He] shall then evaluate the RISk from the loss or
degradation of the identified performance beyond the limits specified
bysthe MANUFACTURER. If the resulting RISK is unacceptable, then the
{@entified performance constitutes an ESSENTIAL PERFORMANCE of the
ME EQUIPMENT OF ME SYSTEM."

These "performance limits" are often specified in particular
standards, implicitly taking into account severity of potential HARM,
but typically no information is given regarding generally acceptable
severities or their dependencies of probabilities. For products withou
a particular standard, how should a manufacturer first specify
performance limits and then "evaluate the RISk from the loss or
degradation of the identified performance beyond the limits"?

If using the ISO 14971 approach in applying probabilities, the
tolerable performance limit could depend on the probability P and
thus on intervals of safety checks, maintenance intervals, duration of|
a treatment, etc., for one and the same clinical function.

Is that meant with the text in 4.3? Or does 4.3 address, in difference
to ISO 14971, a fault condition disregarding the probability P (P = 1)
In that case, even a low severity S is usually not acceptable, though
it might occur very unlikely in reality. 4.3 would then cover almost all

Tunctional Taiures that could Tead 10 HARM. See Figure 3 below which
illustrates that a minor severity could lead to both acceptable or
unacceptable RISK estimation depending on the related probability
values.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

- 112 - |EC TR 60601-4-3:2018 RLV © IEC 2018

Recommendation 214 (continued)

Discussion/comment

It should be clarified if probability aspects (P4, P2) as used in
ISO 14971 are included or excluded in the determination of
performance limits according to 4.3 for the ESSENTIAL PERFORMANCE.

Severity

Probability Marginal Serious Critical

Frequent

Occasional

Improbable

JRe) IEQ
Figure 3 — Same severity could result h\ﬁn acceptable or
unacceptable Risk, depending on robability factor
([a\
bubmitter proposed recommendation Depending on what is meant, clarif t@%clusion or exclusion of
probability aspects (P, and P) in etermination of performance
limits according to 4.3 for the E IAL PERFORMANCE.

If probability aspects are not Watended to be included, the standard
should be read/interpretex if it refers to HARM rather than to RISK,
for example in the third paragraph:

"The MANUFACTUR hall then evaluate the potential HARM from the
loss or degradati the identified performance beyond the limits
specified by th UFACTURER. If the potential HARM is

unacceptabl%..]".

bC 62A recommendation

%—g}ﬁx A, Subclause 4.3). When determining the allowed degradation

Itis recor’?ﬁ%‘gnded to regard the intended application of 4.3 to
include @oth the determination of SEVERITIES and of probabilities
Py of Figure A.8 of IEC 60601-1:2005) of the HARM (see also

clinical function, a probability aspect has to be regarded, too.

g
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4.2.215 IEC 60601-1-8 symbol color

Recommendation number

215

Clause(s) number (only)

IEC 60601-1-8

Source/problem

Colours of alarm related symbols.

Discussion/comment

The alarm related symbols are shown in black on white background.
Is it acceptable to display them in white on black background or any
other colour combination, for example yellow on grey background?

The fourth paragraph of Annex D in the general standard states

"Consistent use of these symbols and safety signs in all fields of use|
(e.g., medical, consumer products, and general transportation) wi
help ME EQUIPMENT OPERATORS to become familiar with their
meaning. Conversely, any inconsistent use will lead to confusion and
mistakes and jeopardize safety".

It is also stated, in the sixth paragraph, "The colours gf\symbols are
not specified, except [...]".

In Annex C of IEC 60601-1-8:2006 and IEC 60601¢1-
8:2006/AMD1:2012, it is stated "The symbol graphics of Table C.1
required by this collateral standard shall caffofm to the IEC or

ISO referenced standard, as indicated". lqdicated standards are
IEC 60417 and ISO 7000; no colour reguirements have been found i
these standards.

bubmitter proposed recommendation

A specific colour combination fof'symbols is not specified by
IEC 60601-1-8 and hence anycolour combination can be used.
Relevant usability studies ghalbe evident from the usABILITY
ENGINEERING FILE.

bC 62A recommendation

See IEC 60601-1-8:2006, informative Annex A, Subclause 6.3.2,
where the differeptg0lour aspect is clarified.

NOTE IEC 60601-1-8 does not refer to safety signs, only t
symbols.

412.216 Indicator lights for standbyswitch

Recommendation number

216

Clause(s) number (only)

15.4.4,7.4.1

bource/problem

There are sometimes disputes with manufacturers regarding the
interpretation of 15.4.4 and 7.4.1 in relation to ME EQUIPMENT without
a mains switch but with a standby switch and no indication by other
unambiguous means. In such cases, is an indicator light required in
the standby off-position or the standby on-position, or both?

Discussion/commienit

If no indicator light is present in standby off-position, there is no way|
of knowing whether or not electrical circuits (for example a power
supply subunit) is energized, as mentioned in informative Annex A,
Subclause 15.4.4. |s such awareness not required?

bubmjtter*proposed recommendation

For ME EQUIPMENT without a mains switch and without any other
unambiguous means to indicate if circuits are energized, but with a
standby switch, both switch positions should be indicated with an

indicataor light gr gthgr yingmhbiaugue mgang
) ) T

SC 62A recommendation

There is a mismatch between the normative part of 15.4.4, which
speaks about "ready for NORMAL USE" and the informative Annex A,
Subclause 15.4.4, which additional brings in the aspect about "to be
energized".

This mismatch should be clarified in the work on a future edition of
the standard. It is recommended for the time being to follow the
normative part of the standard.
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Recommendation number

217

Clause(s) number (only)

6.2

Source/problem

ME EQUIPMENT energized from an external electrical power source
shall be classified as CLASS | OR II. Other ME EQUIPMENT shall be
classified AS INTERNALLY POWERED ME EQUIPMENT.

ME EQUIPMENT which is powered from an USB port cannot be
classified according to this requirement, if the class of the external
computer is not specified

Discussion/comment

If the ME EQUIPMENT would be classified as CLASS II, because thereds
neither a protective earth nor an internal power source, the magking
according to 7.2.6 would be necessary and could lead to
misinterpretations, because the identification as CLASS 11 ustally
refers to the mains part of the equipment.

bubmitter proposed recommendation

bC 62A recommendation

For the specific case that a ME EQUIPMENT withobinternal battery is
powered by an external CLASS II power supply, the ME EQUIPMENT
itself should normally not contain the cLASS ™\ symbol, but the
external power supply should contain the\CtAss 1l symbol.

It is recommended for the very specifi€_tase that the ME EQUIPMENT
could either be powered by the exteraal power supply unit or by an
external DC/AC sSUPPLY MAINS, it might contain the CLASS 11 symbol.

Background is that 7.2.6 refersto the defined term "supply mains"
and the suPPLY MAINS doesQdt include the power supply output DC
voltage.

For the work on a f@jure edition of the standard: There is a conflict
between the defiitiph of cLASS 11'in 3.14 (not referring to SUPPLY
MAINS) and the€pormative requirement in 7.2.6 (referring to suppLY
MAINS).
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4.2.218 Authorized SERVICE PERSONNEL

Recommendation number

218

Clause(s) number (only)

For example 7.3.3, 7.3.4 and 8.11.4

Source/problem

The standard sets out certain design requirements to facilitate for
SERVICE PERSONNEL to repair the equipment without impairing safety.
This includes, for example, exchange of internal battery
(identification, warning and polarity), exchange of mains cord-set
(clear how to install and connect a cord without special preparation)
and exchange of internal fuses (identification or rating).

Howavar it ic ofton coon tn tact rapnaortic thaot tha vaordicte ora oot
t sacan: o 5ot

applicable because service is only done by authorized persons.

iscussion/comment

Some test laboratories and manufacturers interpret the standashas i
the ACCOMPANYING DOCUMENTS state that service/repair is qnl¥
allowed to be performed by "authorized persons", without going into
detail on what is meant by "authorized"; the design requitements are
deemed not applicable. This might for example lead tO)fiSes not
being identified, warning text for lithium batteries nijssihg and the
fact that the mains cord cannot be installed withgut special
preparation.

Hospital technicians, i.e. SERVICE PERSONNER\Working in the
maintenance and service department in-th€hospital, are, at least in
some countries, seen as "authorized"chased on the fact that they
have an education on medical engjaeering before allowed to repair
medical equipment in general.

Is such a generic authorized jrospital technician deemed authorized
to repair a product not meetiytg-all design requirements but the
ACCOMPANYING DOCUMENTS, state "Only to be serviced by authorized
persons”. | would say naxthis is not the intent of the standard. Only i
the MANUFACTURER gtates that repair is only allowed to be done by
personnel that have¥passed the specific training program held by the
MANUFACTURERsgRd received authorization from the MANUFACTURER,
they are allowed to perform service and repair on that specific
product.

bubmitter proposed recommendation

Design reqlirements aimed to facilitate for service/repair, with
maintaiied safety, is applicable except when the manufacturer states
in thex\ACCOMPANYING DOCUMENTS that service/repair is only allowed
tedbe done by the MANUFACTURER or by personnel that have passed
the specific training program held by the MANUFACTURER and who
have received the MANUFACTURER's written authorization.

bC 62A recommendation

It is recommended that the design and marking requirements of
IEC 60601-1 should apply whenever service/repair is intended by thg
MANUFACTURER to be done by any kind of SERVICE PERSONNEL.
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4.2.219 Scope of IEC 62133 and requirement in 15.4.3.4 related to PORTABLE batteries

Recommendation number

219

Clause(s) number (only)

15.4.3.4

Source/problem

15.4.3.4 says that all secondary (rechargeable) lithium batteries shall
comply with the requirements of IEC 62133. But the scope of

IEC 62133 only covers batteries for use in portable applications.
What shall be required for lithium batteries used in non-portable
applications?

Discussion/comment

IEC 62133 specifies portable battery as: "a battery for use in a

aevice Or appifance WriCcn IS COnvenierity nana carried .

IEC 60601-1 has six different mobility classifications: hand-held,
body-worn, portable, mobile, fixed and stationary equipment.dMh&n
comparing with the definition of "portable battery" in IEC 62133, only
"hand-held" in IEC 60601-1 does 100 % matches this definition. So,
shall compliance with IEC 62133 only be required for,secpndary
lithium batteries used in "hand-held" equipment (possibly also "body-
worn", "portable"), and if so, what shall be required fot other
equipment types? Or can IEC 60601-1 as an en@hproduct standard
override the scope of the component standarg HEC 61233, and thus
compliance with IEC 62133 shall be requiréd\for all secondary lithiun
batteries no matter of mobility classificatign as the subclause is
currently written?

bubmitter proposed recommendation

bC 62A recommendation

IEC 60601-1:2005 and IEC 6@601-1:2005/AMD1:2012 requires to
apply IEC 62133 for all secopdary lithium batteries independent from
its use classification "HAND;HELD" or otherwise.

Note there are safety requirements in IEC 62133 which are not
covered by other cladses of IEC 60601-1.
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4.2.220 IT-NETWORK requirements

Recommendation number

220

Clause(s) number (only)

14.13

Source/problem

The IT-NETWORK related requirements are limited to descriptive
information (in the accompanying documentation).

The check of compliance is limited to "inspection of the
accompanying documents”.

Discussion/comment

These limitations seem to be inadequate/insufficient, as

a) itis not consistent with the "safety principles" of MDD Annex Iy
section 1 (i.e. inherent safety, technical safety, descriptive
safety),

b) it is not consistent with the RISK MANAGEMENT "philosophy" of EN
14971 (e.g. section 6.2 "RISK CONTROL option analysist);

c) it is not consistent with the state-of-the art, see fof,example
required RISK ANALYSIS/RISK counter measures in telated
scientific publications, such as regulatory regdirements (e.g.
IEC 60601-1:2005 and IEC 60601-1:2005, Clause H.7; IEC
80001-1; IEC 80001-2-x; FDA guidanc€“Content of Premarket
Submissions for Management of CybeTsecurity in Medical
Devices"), and legal laws (e.g. Germany:
"Bundesdatenschutzgesetz", USA*HIPAA", IEC 27002, and
IEC 62443).

d) itis not consistent with tifé required manufacturer disclosure
statement (MDS) of IEC,80001-1:2010, 4.1.

bubmitter proposed recommendation

The requirements of 14.43 should be extended with the following.

a) Requirement that the ME EQUIPMENT shall have technical means
against IT-NETWORK related risks according to the
manufactu¥er’s risk management file.

b) Compliagee is checked by inspection of the RISK MANAGEMENT
FILE, and if necessary inspection of the ME EQUIPMENT and
preduct accompanying documents.

N@te to b): The standard's appendix H.7 should includd
information about how the medical device manufacturer cal
provide important information to the health care provider in orde
to assist them in assessing the vulnerability and mitigating th¢
risks with regard to cybersecurity (e.g. via the manufacturg
disclosure statement form "MDS").

bC 62A recommendation

Case 1: The MANUFACTURER of the ME SYSTEM should validate the
whole software, because the software is developed by that
MANUFACTURER. Therefore, for the PEMS MANUFACTURER of the ME
EQUIPMENT or ME SYSTEM, the complete Clause 14 (including 14.6.1
and 14.8) apply.

Case 2: For unknown IT-NETWORKS, the ME EQUIPMENT
MANUFACTURER should follow 14.13, and 14.6.1 and 14.8. Note that
14.6.1 and 14.8 already specify protective measures also for
interfaces to unknown software.

For the MANUFACTURER of the IT-NETWORK, other standards should bg
taken into account, for example IEC 80001 series.

NOTE TEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012,
Clause 14 is clear as it is.
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Recommendation number

221

Clause(s) number (only)

15.4.3.4

Source/problem

15.4.3.4 covers exclusively lithium batteries. The referenced
standard IEC 62133 is not limited to lithium batteries and covers
other kind of batteries as well.

How should other kind of batteries, for example NiMH, be handled
within IEC 60601-1? Batteries of high energy level are for example
used in medical wheel-chairs.

Strictly according the wording of 4.8, component standards shall b&
applied only if the component is a MEANS OF PROTECTION. Howeyer
batteries are not MEANS OF PROTECTION, because if they fail tiferevis
usually no electric shock hazard.

NOTE |IECEE has identified the gap and has issued amNF
document IECEE-CMC/1232/INF dated 2011-12-13.

IEC 60601-1 covers this gap via the general suhclause 4.2 related to
risk management (RM). However, it should be caonsidered for
Amendment 2 to address the issue explicitly Within the standard with
a clear pass/fail requirement.

A SC 62A recommendation could coverxtbe time until Amendment 2,
but Amendment 2 should cover the.aspect finally.

Discussion/comment

It seems appropriate for IEC 606811 to explicit implementation
requirements for non-lithium @nd non acid (non lead) rechargeable
batteries such as NiMH batierie’s (except small batteries such as
button cell batteries).

bubmitter proposed recommendation

IEC 62133 is not limited-to lithium batteries. Apply IEC 62133 as wel
for non-lithium battefy cell and battery pack other than acid and
button cell battefies.

bC 62A recommendation

IEC 62133 sheuld be applied to batteries of all types within its scope

Within a_future update of IEC 60601-1:2005 and IEC 60601-
1:20Q5/AMD1:2012, 15.4.3.4 is recommended to be updated to cove
all types of batteries.

412.222 AP and APG

Recommendation number

222

Clause(s) number (only)

11.4 and Annex G

bource/problem

11.4 and normative Annex G specify requirements if flammable
anaesthetics are used. The requirements lead to AP or APG
requirements. However, flammable anaesthetics are not used any
longer since over 35 years.

Over 40 years ago, there have been used Cyclopropan and Aether
as anaesthetic gases for medical purposes. These gases are highly
explosive. Therefore, a need for AP or APG protection was required
long time ago. However, in our days these gases are not used any
longer since over 40 years. Therefore, there are almost no requests
any longer for AP and APG testing.

In our days, Halophan and Desfloran will be used as anaesthetic
gases, which are not so explosive. Furthermore, these gases are not
used in critical amounts for explosion. Halophan and Desfloran are
also much lighter than the heavy Cyclopropan and Aether. Therefore,
these gases volatilize in air instead of gathering around the
equipment.

In summary, AP and APG tests including the resistance test are not
ordered any longer. Based on the fact that there is no need to
classify medical equipment any longer as AP and APG, the test in
11.4 and Annex G could be deleted.

Discussion/comment

This aspect has already been discussed when working on edition 3.0
(between 1995 and 2005), as explained in Annex A, Subclause 11.4
(and also in the rationale of Annex G):
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Recommendation 222 (continued)

Discussion/comment

"While the use of flammable anaesthetics is uncommon, it was
determined during the writing of this edition that some
MANUFACTURERS might still want to rate their ME EQUIPMENT as
CATEGORY AP Or CATEGORY APG. In order to make this edition more
usable (by removing the rarely used section on this topic) while
maintaining the availability of the CATEGORY AP and CATEGORY APG
RATINGS, the material has been moved to an annex and only this
clause's brief reference to it remains in the body of the standard.

The final determination of whether ME EQUIPMENT should be RATED

CATEGORY AP Of CATEGORY APG should De determined by the
MANUFACTURER based on the INTENDED USE. Requirements relatee.{o
CATEGORY AP and CATEGORY APG are found in Annex G (see also\the
rationale for Annex G)."

Annex A, rationale of Annex G: "Section six of the second\edition of
this standard has been moved to a normative annex. /&RiS was done
in recognition of the fact that flammable anaesthetics are rarely used

and their use is expected to cease entirely within a ‘Short period.
However, it is also recognized that the practice gf¢medicine changes
frequently and that even now some MANUFACTRJRERS might still want
to offer ME EQUIPMENT for such applications, \n order to assure that
the material contained in Section six algrg_Wwith the associated
CATEGORY AP and CATEGORY APG RATINGS/remain available while
improving the readability of the standard for most users, the material
has been moved to Annex G."

bubmitter proposed recommendation

Delete 11.4 and normative Aingx G.

Alternatively change the nemiative Subclause 11.4 and normative
Annex G to informative Qarts in Annex A.

bC 62A recommendation

The term PATIENT co¥ers human being and animals. Within the
veterinarian field\the flammable anaesthetics are still used. No
change of the Standard needed.

2.223 Non-weighted 10 mA PATIENT AUXtLIARY CURRENT

Recommendation number

228

Clause(s) number (only)

3.47,3.77,8.7.3 e)

bource/problem

In 8.7.3 e) of IEC 60601-1:2005, the standard says: "Additionally,
regardless of waveform and frequency, no LEAKAGE CURRENT shall
exceed 10 mA RMS [...].when measured with a non-frequency-
weighted device". We know that patient auxiliary current is not taken
as LEAKAGE CURRENT. Does this mean that 8.7.3 e) is not applicable
to PATIENT AUXILIARY CURRENT?

iscussion/comment

From my point of view, PATIENT AUXILIARY CURRENT and PATIENT
LEAKAGE CURRENT are both PATIENT related; if 8.7.3 e) is applicable t
PATIENT LEAKAGE CURRENT but not applicable to PATIENT AUXILIARY
CURRENT, it seems not reasonable.

bubmittégyproposed recommendation

Rewrite 8.7.3 e) as follows: "Additionally, regardless of waveform
and frequency, N0 LEAKAGE CURRENT Or PATIENT AUXILIARY CURRENT
shall exceed 10 mA RMS. .[...] when measured with a non-frequency
weighted device."

SC 62A recommendation

It is recommended to include the term PATIENT AUXILIARY CURRENT in
8.7.3 e) in the work on a future edition of the standard.
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Recommendation number

224

Clause(s) number (only)

11.6.5, and IEC 60601-1-11:2015, 8.3.1

Source/problem

Question related to IEC 60601-1 only:

AN INTERNALLY POWERED ME EQUIPMENT without ESSENTIAL
PERFORMANCE passes the test of 11.6.5 although there is no function
after the IPXY test any longer due to inserted water.

The compliance paragraph of 11.6.5 says:

"Compliance is checked by the tests of IEC 60529 with the ME
EQUIPMENT placed in the least favourable position of NORMAL USEan(d
by inspection.

After these PROCEDURES, the ME EQUIPMENT is to show no §jgns of
bridging of insulation (or electrical components) that is likely'to resul{
in the loss of BASIC SAFETY Or ESSENTIAL PERFORMANGE MJNORMAL

CONDITION or in combination with a SINGLE FAULT CONDITION (based
on a visual inspection) followed by the appropriate,dielectric strength
and LEAKAGE CURRENT tests."

Whilst the procedure of the test follows IEC 60529, the pass-fail
criteria is defined here in 11.6.5 of the geieral standard. The pass-
fail criteria focuses on maintaining of BASIC SAFETY and ESSENTIAL
PERFORMANCE.

This kind of ME EQUIPMENT does’hot*thave ESSENTIAL PERFORMANCE
(or missing function is regardé€d,as a safe state). Due to the low
internal voltage (battery 3 ¥ ,D€) and the short-circuit of battery plus
and minus pole due to ipseéd water, there is no voltage measurablé
on the enclosure outsideafter the IP test. Therefore, there is no loss
of BASIC SAFETY.

Does the MEE gOwmply with 11.6.5 because BASIC SAFETY and
ESSENTIAL PERFERMANCE are either "maintained" or "N/A", even
though the findetion of the device is not given any longer due to
inserted water?

Questiefrelated to IEC 60601-1 used together with IEC 60601-1-11:

In@nother specific case of mandatory application of IEC 60601-1-11,
the* MEE (without carry case) shall comply with a specific IPXY rating
(€.g. IPX1).

Is it acceptable, if the IPX1 label will not be used on the ME
EQUIPMENT, due to misleading the operator, because of inserted
water leads to loss of the function? BASIC SAFETY is passed and
ESSENTIAL PERFORMANCE is either N/A or missing function leads to a
safe state.

iscussion/comment

bubmitter proposgdy,recommendation

Question related to IEC 60601-1 only:

The compliance criteria of BASIC SAFETY and ESSENTIAL PERFORMANCH
should be regarded as sufficient. Function of the ME EQUIPMENT
should not be required in any case. If water enters the MEE in such
an amount that the function is not guaranteed any longer, the device
should be classified IPXO0.

Question related to IEC 60601-1 used together with IEC 60601-1-11:

The compliance criteria of BASIC SAFETY and ESSENTIAL PERFORMANCE
should be regarded as sufficient. Function of the ME EQUIPMENT
should not be required in any case. If water enters the MEE in such
an amount that the function is not guaranteed any longer, it is
recommended that the device should not be labelled according IPX1
or IPX2 due to potential misleading the operator. However, the
mandatory conducted IPX1 or IPX2 test remains PASS, due to the
passed test criteria of BASIC SAFETY and ESSENTIAL PERFORMANCE.
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Recommendation 224 (continued)

SC 62A recommendation

IEC 60601-1:

For the work on a future edition of the standard, it is recommended
to consider if, beyond the existing standard pass/fail criteria of BASIC
SAFETY and ESSENTIAL PERFORMANCE, further criteria operations of
the ME EQUIPMENT which are not ESSENTIAL PERFORMANCE should be
as well be maintained to avoid misunderstanding of the IP rating.

SC 62A recommendation

It is recommended to be very careful before you conclude that BAsIC
SAFETY is not concerned.

For BASIC SAFETY and ESSENTIAL PERFORMANCE, the effects of ingress
of water over time should be considered.

If the kind of liquid in real medical use is different from watér, effects|
on BASIC SAFETY and ESSENTIAL PERFORMANCE based on.theSe liquids
should be considered.

IEC 60601-1 together with [EC 60601-1-11:

Because IEC 60529 does not specifically addres$ the pass/fail
criteria, these are transferred to the writersgef product standards.
Therefore, in the current editions of IEC_§0601-1 and

IEC 60601-1-11, the pass/fail criteria is\BASIC SAFETY and ESSENTIAL
PERFORMANCE. Therefore, the markingishould not be skipped. For thd
next edition of those standards, wesecommend the compliance
criteria should be reconsidered toNinclude normal operation.

For next editions of IEC 60601<1 and IEC 60601-1-11, the aspects
over time with regard to¢BASIC SAFETY and ESSENTIAL PERFORMANCE
should be considered pafticularly in regard to repeated wetting and
drying of componenfs.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

- 122 - |EC TR 60601-4-3:2018 RLV © IEC 2018

4.2.225 ALARM SETTINGS, alarm presets, default alarm presets

Recommendation number

225

Clause(s) number (only)

IEC 60601-1-8:2006, 6.5.1 a), 6.5.3.2 g), 6.5.4.2 g)

Source/problem

In the three subclauses listed above, the storage and later selection
of retained ALARM SETTINGS from the previous use are mentioned as
an option. But it is not clearly expressed which requirements for this
specific set of ALARM SETTINGS exist when recalling them:

— that set might be recalled automatically after a power failure;

— that set might be recalled automatically when activaiing the ME
from standby/off mode, if it is the only available ALARM SETTN
of the MEE;

— that set might be recalled only by confirmation of tHeg~operato
even if it is the only available ALARM SETTING the MEE offers;

— that set might be recalled only by confirmation oflthe operator iff
further available ALARM SETTINGS of the MEE exist.

NOTE Depending on the intended use_agnd on MANUFACTUREH
configured restrictions of possible ALARM )SETTINGS, the retaine
ALARM SETTINGS can or cannot result in~@\s#AZARDOUS SITUATION for
next PATIENT.

iscussion/comment

Specify in an appropriate way hp{v'tetained ALARM SETTINGS from the|
previous use should be activated.

Question: Is it acceptable ifth€ change of a PATIENT would be
addressed in the usability Specifications and tests and to regard this
not only related to ALARM'SETTINGS? Is it acceptable if, depending on
the use cases, meafls have to be implemented to avoid hazardous
settings when ché&nging the PATIENT?

Should the RESPONSIBLE ORGANIZATION take care of procedures when
changing pPATIENTS including the aspects of ALARM SETTINGS?

Should iphe recommended for future update of usability standards to|
inclugéNtame or identification of PATIENT in the user profile (see
IEG, 62366:2007, 5.1)
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Recommendation 225 (continued)

Submitter proposed recommendation

Add following clarification to 6.5:

If, after powering on the MEE, the activation of retained ALARM
SETTINGS could result in a HAZARDOUS SITUATION, this activation
needs to be confirmed by the OPERATOR. Alternatively, according to
6.5.4.2.e), a (non-hazardous) DEFAULT ALARM PRESET may be
activated automatically.

NOTE Automatic activation of retained ALARM SETTINGS after a loss
of power is not deemed to result in a HAZARDOUS SITUATION as the

Sdadlllte FPATIENT ib bLiII Preserit. 1T e ViceE ib powereu I 1moriT 0Tl U
standby state, usually a different PATIENT is connected to the MEE.\|
this case, it depends on the intended use of the MEE and on.¢arefu
restriction of parameter ranges for the ALARM SETTINGS if %€taine
ALARM SETTINGS might result in a HAZARDOUS SITUATION or fibt.

bubmitter proposed recommendation

The change of a PATIENT should be addressed in the gsability
specifications and tests and is not only related to alarm/settings.
Depending on the use cases, means have to be implemented to
avoid hazardous settings when changing the PATIENT.

The RESPONSIBLE ORGANIZATION should také“care of procedures whe
changing PATIENTS including the aspects @fyALARM SETTINGS.

It is recommended for future update of(SC 62A to include name or
identification of PATIENT in the usgf profile (see IEC 62366:2007,
5.1).

bC 62A recommendation

This recommendation has been/developed and issued by responsiblg
standard committee for stafdéards IEC 60601-1-8 and IEC 60601-1-6

It is recommended not {0, include the name of the PATIENT into the
description of a uselprofile. A user profile by definition is to describg
a distinct group af Users and not any individual.

The user interface specification is the most appropriate place when i
is needed,to\have a data point such as a PATIENT name that might be
used in a PATIENT specific alarm profile.

412.226 AUDIBLE ALARM SIGNALS

Recommendation number

226

Clause(s) number (only)

IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, 6.3.3.1

bource/problem

Over defined (not hearable criterion)

iscussion/comment

Timing (t,):

According to Table 3, the variation of this parameter does not exceeq
5 %. For short t_ intervals in case of high priority alarm (50 ms up to
125 ms), there will be no hearable effect with more than 5 %
variation. Up to 10 % variation shows no real hearable effect in
operational environment. Furthermore, there can be differences in
similar dimensions depending on measuring method. The electrical
timing (connection to loudspeaker) can be different to "real"
acoustical timing.

It seems so as it is difficult to measure the parameter in a laboratory

The standard seems clear in theory, but not for the test house for
evaluation.

Question: Could, in a future edition of IEC 60601-1-8, pulse
sequences that sound similar as in usability test be regarded as
sufficient?
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Recommendation 226 (continued)

Submitter proposed recommendation

Timing (e.g. t):

Increase tolerance to 10 % for variation of t_, or change tolerance to
absolute values, for example 10 ms.

It is very difficult to measure the parameter in a laboratory.

The standard is clear in theory, but not for the test house for
evaluation.

T TaTare edmon of TEC 6UbUI-1-8, PUISE Sequences mat sound
similar in usability test should be regarded as sufficient.

bC 62A recommendation

This recommendation has been developed and issued by res@nsibldg
standard committee for IEC 60601-1-8.

It is working on the issue within the Amendment 2 proj&ct, Solution
expected 2019.

4)2.227 1SO 8820-3 fuses

Recommendation number

227

Clause(s) number (only)

15.4.3.5

bource/problem

ISO 8820-3 (low-voltage fuseflinks with tabs (blade type) for fuses in
road vehicles) used as ovef etrrent protection in secondary circuits.

Discussion/comment

Can I1SO 8820-3 fuses (law-voltage fuse-links with tabs (blade type)
for fuses in road vehicles) be used as over current protection in
secondary circuits?

Furthermore, thgre”are some requirements in ISO 8820-3 for
a) breakipg eapacity (5.9 of ISO 8820-3:2010), and
b) timerrating test (Table 2, 5.5.1 and 5.7.2 of ISO 8820-3:2010).

Furthermore, if such fuses would not be regarded as appropriate,
ddes that mean that vehicles where MEE are powered by the vehicle
battery shall change their ISO 8820-3 fuses to IEC 60127 fuses?

In addition, 15.4.3.5 is not so restrictive. See also 3.120 for suppPLY
MAINS. 15.4.3.5 does not even require a fuse, but only an
appropriately RATED device.

bubmitter proposed recomienrdation

ISO 8820-3 has no specific breaking capacity and time-current
behaviour. Therefore, these fuses should not be used.

5C 62A recommendation

Fuses according ISO 8820-3 are not excluded for secondary circuits,
(e.g. in 15.4.3.5). If those fuses are used for protection against
HAZARDOUS SITUATIONS in SECONDARY CIRCUITS, then they should
have adequate rating including breaking capacity. 15.4.3.5 states:
"Protective devices shall have adequate breaking capacity to
interrupt the maximum fault current (including short-circuit current)
which can flow."

Fuses according ISO 8820-3 are fast acting because they are
designed for DC currents and therefore it should be regarded that

esSe 1useS Uu 1ot 1iecu o 1iave a :pcun\,auuu or urmre=currermit
behaviour.

Using DC-fuses for AC-purposes (and vice versa) should not be done
without further evaluation.
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4.2.228 Luminous colour of ambient light

Recommendation number

228

Clause(s) number (only)

IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, 6.3.2.2.2

Source/problem

Conditions for perceptibility of visual alarm and information signals
incomplete.

Discussion/comment

The luminous colour of ambient light is not defined. Particularly with
regard to visual medium priority alarm signal (yellow light/indicator),
there is a problem. If the ambient light at the test place is "too
yellow", the indicator can be not visible; if the ambient light is "too

COI0 , evern you Call per(,eive very Ddd TTaicator Iig[llb. FUrtrerrore,
depending on luminous colour, the differentiation of red and yellow
colour can be difficult. The best differentiation is possible with
neutral white.

Are there any problems known on the market?

Should colour temperature and index of ambient illuniination during
test be specified?

Should usability test give evidence if the legibility<is given?

bubmitter proposed recommendation

Additional test condition should be used:

—  Ambient luminous colour: neutral whit€ (3 300 up to 5 300 K)

bC 62A recommendation

After discussion with standard comfmhittee JWG2 (alarms) for the
standard IEC 60601-1-8, it was determined that this technical issue
is a general question as well jn [IEC 60601-1:2005, 7.8.1 (indicator
lights).

If ambient light during fiftal'use of the ME EQUIPMENT has a significan
impact on the visibility ©f indicator lights or ALARM SIGNALS, the use
scenarios for UsABILTY design specifications should give instructions
in which ambientdight the visibility test (see 7.8.1 in IEC 60601-
1:2005 or 6.3.2,2 in IEC 60601-1-8:2006 and IEC 60601-1-
8:2006/AMD1»2012) has to be performed.

412.229 WITHDRAWN

412.230 WITHDRAWN
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4.2.231 Assumed typing errors in several clauses

Recommendation number 231
Clause(s) number (only) 8.8.3,8.9.4, 8.11.4.4,10.5, Annex K
Source/problem Several issues numbered 1) to 5):

1) Table 6 does not include the V peak 42,V and V DC 60 V values
in the first and second column.

2) In 8.9.4, many requirements of 1 mm CREEPAGE DISTANCE
remained instead of X mm CREEPAGE DISTANCE.

3) In8.11.4.4, "compliance is checked by [...] after the test of
8.11.3.4", while 8.11.3.4 is the requirement of APPLIANCE
COUPLERS.

4) 10.5: "[...], other than that produced by lasers and lighf>emitting
diodes (see 10.4)". In clause 10.4,
IEC 60601-1:2005/AMD1:2012 has deleted the light.emitting
diodes requirement. So in 10.5, light emitting diodes should be
deleted accordingly.

5) In Figure K.5, the APPLIED PART itself is not/protectively earthed.
There is no need to explain BF. The tiffé\seems to have been
copied from Figure K.4: "ME EQUIPMENT) With a PATIENT
connection of a TYPE B APPLIED PART.Ihat is not PROTECTIVELY
EARTHED", where B has been changed to BF.

Discussion/comment This could be an overlooked mistake of 8.9.4, 8.11.4.4,Table 6 and
10.5.
bubmitter proposed recommendation Table 6:
PEAK PEAK
WORKING WORKING
VOLTAGE VOLTAGE
V) V)
V peak VvV DC
Us<42,4 | U<60

8.24: use X mm instead of 1 mm in the subclause.
8711.4.4: "Compliance is checked by [...] after the test of 8.11.4.3."

10.5: "[...], other than that produced by lasers-and-tight-emitting
diodes (see 10.4)."

Figure K.5: "ME EQUIPMENT with a PATIENT CONNECTION of a TYPE BF

APPLIED PART thatis-notprotectively-earthed".

bC 62A recommendatiQR 1) Itis recommended to read the first line of Table 6 as "less than
or equal to" 42,4 V peak and 60 V DC

2) Itis recommended to replace 1 mm by X mm in 8.9.2 and 8.9.4
at the following locations:

8.9.2 b):

"The contribution to the CREEPAGE DISTANCES of any groove 0
air gap less than 1 mm wide shall be limited to its width (se
Figure 23 to Figure 31 [inclusive]).

c.9.4.

Any corner with included angle less than 80° is assumed to be
bridged with an insulating link of 1. mm moved into the least
favourable position (see Figure 25).

Where the distance across the top of a groove is 1 mm or more,
Nno CREEPAGE DISTANCE exists across the air space (see Figure
24).

If there are grooves transverse to the CREEPAGE DISTANCE, the
wall of the groove is counted as CREEPAGE DISTANCE only if the
width of the groove is more than 1. mm (see Figure 24). In all
other cases the groove is neglected.
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Recommendation 231 (continued)

SC 62A recommendation

In addition, Figure 23 specifies "mm" without an "X" used. It is
recommended to correct it in a future edition of the standard.

3) There is an editorial error in the compliance paragraph of
8.11.4.4. It is recommended to read "8.11.4.3" instead of
"8.11.3.4".

4) The issue related to 10.5 is covered by recommendation 210 and
is additional. It will be subject of the work on a future edition.

5) Itis recommended to change the title of Figure K.5 as follows:

Figure K.5 — ME EQUIPMENT with a non-PROTECTIVELY EARTHED
part and with a PATIENT CONNECTION of a TYPE BF APPLIED PART

In addition, a similar change for the title of FigureK4 i
recommended as follows:

Figure K.4 — ME EQUIPMENT with a non-PROTECTIVELY EARTHED
part and with a PATIENT CONNECTION of a TYRE B,APPLIED PART
that is not PROTECTIVELY EARTHED

412.232 Indicator lights

Recommendation number

232

Clause(s) number (only)

7.8

bource/problem

Indicator lights are not defifed, and as such, the requirements noted
in 7.8.1 and 7.8.2 can b& applied to lights that are not intended to
provide an indication fénction.

iscussion/comment

Lack of a definitignfor indicator light causes confusion when lights
are used for other purposes. The standard already recognizes that
dot-matrix and alphanumeric displays are not considered to be
indicator lights, but this still leaves other types of lights that the
MANUFACTURER does not intend to be used as an indication open for
discusgsien.

The\definition proposed below comes from a result of reviewing the
feJtowing standards: IEC 62271-1:2007 (Ed 1.0), IEC 60947-1:2007
(Ed. 5.0), IEC 60073:2002 (Ed. 6.0) and IEC 60079 (Ed. 6.0)

bubmitter proposed recommendatiQn

Add in Clause 3 a definition for indicator light:

INDICATOR LIGHT: lamp used to provide a visual indication of the
operating state of the device.

Add Note to exclusion statement in 7.8.1 (above Table 2):

"NOTE A yellow or red light that is not necessary for the OPERATOS
to identify equipment that requires a response is not considered t
be an INDICATOR LIGHT."

Please note that if the proposal is accepted, "indicator light" will nee
to be changed throughout the standard to small caps to identify this
as a defined term.

[References in 7.4.1 (3 places), 7.8, 7.8.1, 7.8.2, 7.9.2.9, 8.4.2
Example 2, 15.4.4 (5 places), etc.]

Alternate proposal:

Do not add the definition for indicator light, but still add the proposed
note to help clarify the use of coloured lights that are not meant to
function as indicator lights.

SC 62A recommendation

The real case of the issue is a phototherapy equipment. For such ME
EQUIPMENT, IEC 60601-2-50 is applicable. It is recommended that the
submitter submits the request for clarification to the maintenance
team responsible for the relevant material in IEC 60601-1.

NOTE Not all indicator lights require OPERATOR response.
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Recommendation number

233

Clause(s) number (only)

14.1

Source/problem

This subclause is ambiguous in two aspects:
Aspect 1:

"The requirements in 14.2 to 14.12 (inclusive) shall apply to
PEMS unless:

— none of the PROGRAMMABIE EIECTRONIC SUBSYSTEM (PESS

provides functionality necessary for BASIC SAFETY Or ESSENT(AL
PERFORMANCE; Or

— the application of RISK MANAGEMENT as describedNdm 4.
demonstrates that the failure of any PESS does notfead to a
unacceptable RiSK.

NOTE 2 If a RISk CONTROL measure is implefnented within the
PESS, it is necessary to apply Clause 14\t@ demonstrate that thd
failure of the PESS does not lead to af 4nacceptable RIsK."

Question 1:

"Freedom from unacceptable risk'{s-directly used for the definition o
"safety"” (in IEV International Elettrotechnical Vocabulary/ ISO/IEC
Guide 51) as well as for the d€fjnition of "basic safety" and "essentia
performance" in IEC 60601£L.“What is the difference between both
dashes? In cases where dash 1 condition is given, dash 2 condition
should be given, too. Same vice versa (taking into account note 2,
i.e. no risk control preasure used in PESS itself).

Can the "or" at tlte ¢nd of dash 1 be read like "i.e.:"? So that the 2
dashes can he'w¢ad as only one?

Answer frgm\the maintenance team responsible for the relevant
material of YEC 60601-1:

Theirst dash covers the situation where a ME EQUIPMENT has
software but that software cannot contribute to a hazardous situation
EQr instance, the software may log a use of the ME EQUIPMENT for theg
purpose of billing or to provide information to help the manufacturer
improve the device. The software cannot impact delivery of the
therapy and the logged information is not used for the purpose of
patient diagnosis or treatment. The requirements in 14.2 to 14.12 ardg
not necessary.

The second dash covers the situation where a ME EQUIPMENT has
software that can contribute to a hazardous situation, but the
application of risk management at a system level reduces the risk
from the software to an acceptable level. For instance, an external
pacemaker could have software that controls the rate of the pacing.
The software could fail and try to pace at an unsafe rate. If the
pacemaker hardware would not pace at the unsafe rate, the risk from
the software failure would be acceptable due to the application of
risk management to the system, and the requirements in 14.2 to
14.12 would not be necessary (note that if the risk control that limite
the pacing rate was implemented by software, the requirements in
14.2 to 14.12 would still be required to provide assurance that the

risk control was implemented safely).

It is correct that if dash one is true dash two will also be true, but
dash two is not just an example of dash one, it can describe a
different situation where dash one is not true. The maintenance team
responsible for the relevant material of IEC 60601-1 felt it was
valuable to identify both types of situations where the requirements
of the section were not needed.
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Recommendation 233 (continued)

Source/problem (continued)

Aspect 2:

"The requirements in 14.13 are applicable to any PEMS intended
to be incorporated into an IT-NETWORK whether or not the
requirements in 14.2 to 14.12 apply.

[.]

When the requirements in 14.2 to 14.13 apply, the requirements
in 4.3, Clause 5, Clause 7, Clause 8 and Clause 9 of

e 0Z20U4.Z2UU0 b;laii ClibU Clpl.liy |49) L;IE leVEiUIJIIIEIIl Ul
modification of software for each PESS."

The quoted sentences create a contradiction. Sentence ¥ gays
that 14.13 is applicable to PEMS intended to be incorperated
into an IT-NETWORK independent of applicability of 142-0 14.12
But sentence 2 says that, if for example 14.13 applies, the same]
clauses of IEC 62304 are applicable that are addrgssed by 14.2
to 14.12 (except of IEC 62304 new subclause‘44*"LEGACY
SOFTWARE", and Clause 6 "Software maintefahce PROCESS"
which is addressed by 14.12; both exceptions have nothing to dg
with the IT system integration).

This does not make sense as 14.13 Isjust applicable in cases
where the combination of the PEMS with an (unknown, though
specified) IT system cannot b€/is.not validated in advance (see
sentence 1 of 14.13).

Question 2:

Can the sentence "When the requirements in 14.2 to 14.13 apply..."
be read like "When the(fequirements in 14.2 to 14.12 apply..."? l.e.,
is "14.13" in that sefjtence a typo to be read as "14.12"?

Answer from th€)maintenance team responsible for the relevant
material of IEC 60601-1:

Well, perhaps this was not written as clearly as it could have been.
The intept was that the reference to IEC 62304 was necessary if 14.3
to 14N 27apply to the PEMS or if 14.13 applies. It is not a typo, it wag
intended to include 14.13.

he reference is to a dated version of IEC 62304, so 4.4 introduced
in the Amendment 1 (2015) of IEC 62304:2006 is not included.
Clause 6 of IEC 62304 is excluded for the same reason that the post
market requirements in ISO 14971 are not included for risk
management in 4.2.

iscussion/comment

bubmitter proposed recommendation

Clarify as appropriate. For example (if SC 62A agrees), read both
dashes as only one, reading the "or" as an "i.e.".

And (if SC 62A agrees), read "14.2 to 14.13" as "14.2. to 14.12" and
declare the wrong digit to be a typo.

bC 62A recQoifimendation

Aspect No. 1:
14.1, first dash:

The first dash covers the situation where a ME EQUIPMENT has PESS
but that PESS cannot contribute to a hazardous situation. In this

Tase, No RISK mitigation 1S needed. For Mstance, e PESS may 10g @
use of the ME EQUIPMENT for the purpose of billing or to provide
information to help the manufacturer improve the device. The PESS
cannot impact delivery of the therapy and the logged information is
not used for the purpose of PATIENT diagnosis or treatment. The
requirements in 14.2 to 14.12 are not necessary.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

— 130 - IEC TR 60601-4-3:2018 RLV © IEC 2018

Recommendation 233 (continued)

SC 62A recommendation

14.1 second dash:

The second dash covers the situation where a ME EQUIPMENT has
PESS that can contribute to a hazardous situation, but the
application of risk management at a system level reduces the RISK
from the PESS to an acceptable level. Consequently, a RISK
mitigation is needed, but it is implemented external to PESS
(hardware risk control measures). For instance, a surgical lamp is

not allowed to exceed a certain luminance limit. If hardware limits the
luminance helow the allowed value in NORMAL CONDITION and

SFC, any software setting or failures cannot overcome the hardwanre
protection.

Aspect No. 2:
Question 2:

Can the sentence "When the requirements in 14.2 to,14.13 apply..."
be read like "When the requirements in 14.2 to 1412 apply..."? i.e.,
is "14.13" in that sentence a typo to be read as {14.12"?

Answer:

The references in the sentence below Nete)4 in 14.1 is not a typo, it
was intended to include 14.13, becau&e additional HAZARDOUS
SITUATIONS can result from a conngttion to an IT-NETWORK.

Those have to be assessed to_theé\procedure described in 14.1 and
as appropriate 14.2 to 14.12.

Hint:

The reference is to a dated version of IEC 62304:2006, so 4.4
(legacy software) igtfoduced in the Amendment 1(2015) of
IEC 62304:200641s not included.

Clause 6 of {EC 62304:2006 and IEC 62304:2006/AMD1:2015 is
excluded for'the same reason that the post-market requirements of
ISO 149712007, Clause 9, are not included for risk management in
4.2.

4]2.234 PEMS validation

Recommendation number

234

Clause(s) number (only)

14.11

bource/problem

The last sentence of 14.11 is ambiguous:

"All professional relationships of the members of the PEMS
VALIDATION team with members of the design team shall be
documented in the RISK MANAGEMENT FILE."

Typically, PEMS VALIDATION team members participate in one or more
product design teams and may collaborate with other members of a
specific design team also in further design teams. So, "professional
relationships" may be manifold.

What exactly is meant with "all professional relationships”, and what

aexacthrnaade ta bha daociimantadd Only camnlata rala dacerintiane of
52 t 0 Pt

P4 Lid
the PEMS VALIDATION team member(s) within the specific design team
of the product under test?

Discussion/comment

Submitter proposed recommendation

Read the sentence that way that all roles of the PEMS VALIDATION
team member(s) within the design team of the product under test
need to be documented.

SC 62A recommendation

It is recommended that the term "professional relationship” from the
normative part of the standard in 14.11 will be added in a future
edition of the standard in the informative Annex A for 14.11 at the
part addressing "independence"” to make the link clearer.
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4.2.235 Instability excluding transport

Recommendation number

235

Clause(s) number (only)

9.4.3.2

Source/problem

There is no minimum weight limit specified for this test as there is in
9.4.2.3.

Discussion/comment

Devices that are deemed too light for the "instability from horizontal
forces" test in 9.4.2.3 are still tested in 9.4.3.2. Pushing with a force
equal to 15 % of the weight of the device can lead to a tipping over
of the device before the 15 % force is reached especially when the

locking devices prevent movement of the wheels.

bubmitter proposed recommendation

In 9.4.3.2, add in the minimum weight exclusion just as in 9.4,2.3,

bC 62A recommendation

The standard is clear as it is and does not need improvemeépt.

Rationale: Both 9.4.2.3 (overbalance issue) and 9.4.3.2 (ghecking
the wheels and breaking system moving issue) test different aspects
of the ME EQUIPMENT and have therefore different reguirements.

NOTE 9.4.3.2 has incorporated in IEC 60601-1:2005/AMD1:2012
the wording "that does not lead to overbalafieirtg" to make it clear.

412.236 Separating transformer output voltage accuracy

Recommendation number

236

Clause(s) number (only)

7.2.8.1,16.9.2.1 b)

bource/problem

The accuracy of the yoltage on auxiliary outputs, supplied from a
separating transforier, is not specified.

A product rated220-240 V has a built-in separating transformer with
the output supplying 3 auxiliary outlets with a max load of 2 A each
but max 4"A*total. With no output load and an input voltage of 240 V,
the outpdt is 250 V (264 V input generates 275 V output). This is
appreximately a 4 % difference. At 50 % output load, the output
volfage is 245 V (2 %), and at 100 % load the output is 242 V (1 %).
PhHts means that exterior equipment will be supplied by an over-
voltage for which they are not designed or tested.

It should be noted that also an under-voltage might be a safety issue

To maintain the same voltage on the output, at any rated load, one
would need either a very large transformer or a voltage stabilization
circuit. Is this the intention or can a certain output voltage difference
be accepted?

The same problem exists for stand-alone separating transformers
tested to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2016,
16.9.2.1 b).

iscussion/iCemment

The MEE shall be safe at any mains supply voltage fluctuations of
+10 %.

Exterior equipment connected to mains auxiliary outputs are also
supposed to be safe at +10 % (in some cases only +6 % to —10 %).
Examples are IEC 60601-1, IEC 60950-1 and IEC 62368-1.

Even with solutions as very large transformers or voltage
stabilization circuits that would increase size, weight and costs, there
should still be a maximum accuracy value stated.

Submitter proposed recommendation

A maximum of +3 % difference between the MAINS SUPPLY input
voltage and the auxiliary output voltage at no-load conditions and a
maximum of -3 % difference at full-load conditions is recommended.

SC 62A recommendation

It is recommended to include in edition 4 of IEC 60601-1 a margin for
the output voltage of power outlets including MSO, in addition to the
rated input voltage. This limit should take into account the margin for
open circuit voltage and maximum load voltage.
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4.2.237 CLASS | ME EQUIPMENT in EMS environment

Recommendation number

237

Clause(s) number (only)

IEC 60601-1-12

Source/problem

IEC 60601-1-12 requires a class Il MEE if used during transport. Our
MEE (console in particular) was originally designed as class | with a
metal housing and a PE connector several years ago. It can be run
on internal battery during transport, but the foreseeable misuse that
the system is connected to mains (via a connected mains power cord
to the appliance inlet) is given.

Tho docian of tha cvctam 1o thaot thao MEE bhoo o opplionca tnlat for
5} t >4 ot o =

connection of a standard 3 pole mains connector and the switched
mode power supply is inside the MEE (no external power supply,
used).

Discussion/comment

A redesign of the system is not possible at the moment sjngé) the
current design will be submitted for PMA approval at FBA soon. The
system is a blood pumping MEE (VAD) that is mainly(used in
hospitals. Usually, the transport of the device (togethel with a
PATIENT being supported) is limited to transfers hetween operating
room (OR) and intensive care unit (ICU), and,in,some cases, it is
used for transports between two hospitals.

It is not an emergency device that is used(ih the domestic area or
that is set up into operation in the amjguiance. In all cases, the
surgical intervention which is needed te’connect a PATIENT to the
system and to set it into operatign®§done in suitable infrastructure
(e.g., OR) where the whole system remains immobile. Please check
3.1 of IEC 60601-1-12:2014, if this MEE is really used under EMS or
not.

bubmitter proposed recommendation

Can this system be exclided from IEC 60601-1-12:2014 based on
the explanation given above?

If not, what are the pptions to pass IEC 60601-1-12:2014 even with
the current clasg’| esign?

Is the understanding really correct that each MEE in the EMS
ENVIRONMENT which is not permanently fixed by a tool (or which is
permanéntly installed, but the operator is intended to use the tool to
discehnect the MEE from the ambulance installation) and which
coptaihs a standard 3 pole MAINS appliance inlet connector (class |
design MEE) does fail IEC 60601-1-12:2014, Clause 5? Please
confirm or explain otherwise.

bC 62A recommendation

"This recommendation has been developed and issued by the
responsible standard committee for the standard
IEC 60601-1-12:2014".

It is recommended to regard the described ME EQUIPMENT or ME
SYSTEM as clearly within the scope of IEC 60601-1-12:2014, due to
the definition in 3.1 of IEC 60601-1-12:2014, EMERGENCY MEDICAL
SERVICES ENVIRONMENT.

This definition explicitly includes transport "between professional
healthcare facilities".

If this ME EQUIPMENT or ME sYSTEM would be labelled "exclusively fo
transport within a hospital”, then it is recommended to regard

IEC 60601-1-12:2014 as not applicable. However, If the hospital ared
is so big that an ambulance for transportation is needed between
building 1 and building 2, it is recommended that the ME EQUIPMENT
or ME SYSTEM still is within the scope of IEC 60601-1-12:2014.

IEC 60601-1-12:2014 allows one to FIX or PERMANENTLY INSTALL the
charging system to the ambulance so when the PATIENT is
transported now the ME EQUIPMENT or ME SYSTEM is compliant of this
aspect of the standard. See IEC 60601-1-12:2014, Clause 5.

However, as long the ME EQUIPMENT or ME SYSTEM is detachable
from the power cord without the use of a TooL and a standard MAINS
VOLTAGE CLASS | APPLIANCE INLET is available on the ME EQUIPMENT or
ME SYSTEM, it is recommended to regard the ME EQUIPMENT or ME
SYSTEM as not compliant with IEC 60601-1-12:2014, because
common POWER CORDS are available almost everywhere and it is
foreseeable that those will be used. Other solutions may be achieved
through a reading of the rationale related to Clause 5.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © IEC 2018 - 133 —

Recommendation 237 (continued)

SC 62A recommendation

See also particular standards for specific solutions.

In addition, it is recommended to regard the following solution as in
compliance with the standard: The MAINS PLUG should be FIXED and
used with a special style MAINS CONNECTOR that is not commonly
available preventing the use of a standard commonly available MAINS
CONNECTOR.

As an alternative, it is recommended to use the following solution
based on 4.5 of the general standard as alternative RISK CONTROL

measure:
If there are two MOOP and two MOPP between SUPPLY MAINS ant
any ACCESSIBLE PART and any APPLIED PART, independent of
PROTECTIVE EARTH CONNECTION, the PROTECTIVE EARTH CONNEETION
could be allowed.

However, if this case is used, the tests of IEC 60601+12:2014 shoul
be performed without the PROTECTIVE EARTH CONDYCTOR connected.

412.238 Fire ENCLOSURE top cover

Recommendation number

238

Clause(s) number (only)

11.3 b)

bource/problem

In 11.3 b), the requirements an the bottom [in 11.3 b) 1) and

11.3 b) 3], the sides [in 118 ) 2)] and the material [in 11.3 b) 3)] of
fire enclosures are listet, There is no specification for the top side of
fire enclosures. Litegally)according to 11.3 b), the top side of a fire
enclosure might eves be completely open (at least for a sub-
assembly; for a,dQniplete equipment, further aspects like ingress of
liquids, spillagé¢electrical safety, etc. need to be regarded).

In IEC 61010:1:2010, 9.3.2 c), bottom and sides of a fire ENCLOSURE
are specified in detail in a similar way, but in addition, the defined
term ENELOSURE is used. That term defined in 3.2.4 of

IEC 62010-1:2010 makes ENCLOSURE to a part for protection against
direct contact from all directions, with a subsequent note that such
@h ENCLOSURE might also be part of fire protection. The allowed
openings of the defined term ENCLOSURE are shown in Figure 1 of
IEC 61010-1:2010 (ingress of a 4 mm test finger is not allowed).

In IEC 62368-1:2014, 6.4.8.3.3, the top side is dealt with: either no
openings on top side exceed 5 mm in any dimension or 1 mm in
width regardless of length, or openings keep a vertical distance to
ignition sources (6.4.7.2: 50 mm), or cheesecloth covering the
openings shall not be ignited by a needle flame burner

(IEC 60695-11-5:2004) in a 7 mm distance.

Question: Has a specification for the top side of a fire enclosure
intentionally or unintentionally been dropped when 11.3 b) has been
written? And what is recommended for the top side? IEC 61010-1
solution? IEC 62368-1 solution? Or one of both selectable? Or just
no requirement at all?

isgussion/comment

None

fubmitter proposed recommendation

It might he adequate to 11se a state-of-the-art restriction for top side

openings in a fire enclosure according to 11.3 b), for example the
solution of IEC 61010-1:2010 or the solution of IEC 62368-1:2014.

SC 62A recommendation

It is recommended to include an appropriate specification for the top
of fire ENCLOSURES in a future edition of IEC 60601-1. Currently, this
issue is also being discussed in other safety standard maintenance
teams (e.g. IEC 62368-1), and the future solution should take notice
of that.
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4.2.239 Unacceptable RISk — Mechanical strength

Recommendation number

239

Clause(s) number (only)

15.3

Source/problem

Confusing and contradicting requirement

Discussion/comment

IEC 60601-1:2005/AMD1:2012 removed the statement "unacceptable
RISK" in 15.3.1. However, in 15.3.2 and 15.3.3 to 15.3.5, Compliance
is check by checking damage that "results in unacceptable RISK".

Additionally, there is no clear definition of the term "unacceptable

RISK™ In Clause 3.

bubmitter proposed recommendation

Remove the term "unacceptable Risk" from all subclauses of 153
and refine the compliance as BASIC SAFETY. | would also argue/that
ESSENTIAL PERFORMANCE should be added to the complianégé
verification as exampled in IEC 60601-1-11:2015, Clausg" 40"

bC 62A recommendation

It is recommended to replace in a future edition of the standard the
term "unacceptable rRisk" from all subclauses compliahce paragraphg
of 15.3 by "no loss of BASIC SAFETY or ESSENTIALNRERFORMANCE". For
the time being, it is recommended to regard ¢ompliance with BASIC

SAFETY and ESSENTIAL PERFORMANCE as an(alternative RISK CONTROL
measure according to 4.5, instead of hayiig "no unacceptable RisK".

412.240 PE plus 1 mop for non-medical components

Recommendation number

240

Clause(s) number (only)

8.5 and 8.1 b), 3.84

bource/problem

Non-medical aut@imation components (e.g. power supplies, power
rectifiers, frequeh¢y converters, motor controller, motors, position
sensors) coriply*with their applicable component standards. The
insulationgeglirements (air CLEARANCE/CREEPAGE distances as well
as dielectrie strength) of those standards are in some cases less
strictiag&equired by IEC 60601-1 for one MOOP/MOPP to
PROTEETIVELY EARTHED parts. Such components are sometimes used
inMEE (e.g. automated patient couches).

{f'the MEE concerned is CLASS | AND PERMANENTLY INSTALLED
according definition 3.84, would a kind of alternative RISK CONTROL
according 4.5 be acceptable to use these non-medical automation
components (e.g. power supplies, power rectifiers, frequency
converters, motor controller, motors, position sensors) in a MEE?

Discussion/comment

Undercutting the insulation, requirements of IEC 60601-1 of the
barrier between a working voltage in a circuit and PROTECTIVELY
EARTHED part should be acceptable, if following conditions are
fulfilled.

a) MEE is PERMANENTLY INSTALLED AND CLASS I, so that PE can b¢
considered as CWHIC (= no degradation during lifetime/nof
subject to SFC according to 8.1 b), fourth dash).

b) Short-circuit of the concerned barrier does not lead to

1) an exceeded leakage current, and

7) aHAzZzARDOUS SITUATION as described in 13 1 2. and

3) any violation of ESSENTIAL PERFORMANCE according 4.3.

c) Any insulation barrier which does not comply with the
requirements of IEC 60601-1 shall at least comply with the
individual applicable component standard to ensure a minimum
of reliability requirements.

NOTE This is already common practice for such situations.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

IEC TR 60601-4-3:2018 RLV © IEC 2018 — 135 —

Recommendation 240 (continued)

Submitter proposed recommendation

Justification
Item a) above:

According 8.5.1.1, ME EQUIPMENT shall have two MEANS OF
PROTECTION to prevent APPLIED PARTS and other ACCESSIBLE PARTS
from exceeding the limits specified in 8.4. Normally PE is regarded
as 1 MOPP or MOOP. As for PERMANENTLY INSTALLED MEE of CLASS I,
the PE is not subject to SFC assumption (= CWHIC as no
degradation during lifetime shall be assumed). It is a matter of a

logical consequence to count the fixed wired PE for 2 mo(o/P)P and
hence to fulfil the requirement of 8.5.1.1.

Item b) above:

Short-circuit of the concerned barrier does not lead to exteeding of
any relevant LEAKAGE CURRENT under NORMAL CONDITION;\HAZARDOUS
SITUATION according 13.1.2 and violation of ESSENTIAL PERFORMANCE
The LEAKAGE CURRENT test shall be conducted after’50 ms to allow a
protection device (fuse) to activate. Transient cUrtents occurring
during the first 50 ms following the short-circpit/are disregarded
(comparable to 8.6.4 b) compliance paragréph).

Item c) above:

The isolation barrier between a WQRKING VOLTAGE in a circuit and the
PROTECTIVELY EARTHED part shallatleast comply with the individual
applicable component standagd. If'in doubt, re-testing according the
individual applicable component standard is required! (NO other
experimental testing!)

Result:

It is recommended~td.regard the above mention additional safety
measures (PERMANENTLY INSTALLED PROTECTIVE EARTH, short-circuit
test and comypliance with LEAKAGE CURRENTS AND ESSENTIAL
PERFORMANGEvand no resulting HAZARDOUS SITUATIONS according to
13.1.2, compliance with the component standard regarding insulation
barriersi/as alternative RISK CONTROL measures according 4.5.
Consequently, compliance with IEC 60601-1 requirements for the
cofcerned barrier between a WORKING VOLTAGE in the component
and the protective earth is not required.

bC 62A recommendation

It is recommended to regard 4.5 as always applicable if it is applied
correctly.

Based on SC 62A discussion, the real practical issue for
MANUFACTURERS and test houses is mainly related to motors and
motor controllers.

It is recommended to regard the following alternative RISK CONTROL
measures as alternative RISK CONTROL for the specific case where
1 MOOP/1 MOPP to @ PROTECTIVELY EARTHED part is not met:

a) PROTECTIVELY EARTHED ME EQUIPMENT which is PERMANENTL
INSTALLED in accordance with 3.84, so that opening th{
PROTECTIVE EARTH CONDUCTOR should not considered necessar
as stated in 8.1 b), fourth dash); and

b) short-circuit of this barrier is a special case and should nof
result in

TI) an exceeded applicable LEAKAGE CURRENT 10T NORMAL
CONDITION, and

2) a HAZARDOUS SITUATION as described in 13.1.2, and
3) aloss of ESSENTIAL PERFORMANCE according 4.3; and

c) the insulation barrier to PROTECTIVELY EARTHED parts which does
not comply with the requirements of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012 should at least comply with the
individual applicable component safety standard to ensure a
minimum of reliability requirements; if no component standard
requirements exist, then IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012 should be applied.
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4.2.241 Resistance temperature method for non-copper windings

Recommendation number

241

Clause(s) number (only)

11.1.3d)

Source/problem

The RESISTANCE method in IEC 60601-1 standard is only
applicable for the temperature rise of copper winding by following the
formula, while regardless the copper content of the winding contains.

_R,-R,
-

AT (2345+T)—(T,-T))

1

Nowhere IEC 60601-1 tackles with the temperature rise on such a
scenario that the winding is made of aluminium windings or
copper/aluminium windings

Discussion/comment

The formula for resistance method in IEC 60601-1 coul@™\mislead the
MANUFACTURERS that only copper windings are allowéd j6r medical
electrical power supply. However, in practice, morélgr-less often, for
the sake of cost saving, MANUFACTURERS may intend to select a
transformer which uses the enamelled coppef afd aluminium wire or
aluminium enamelled wire for coiling windiggs.

bubmitter proposed recommendation

Provide a further clarification that the tiiefmal coefficient k (234,5) is
only for copper windings and copper/afominium windings with a
copper content =2 85 %.

If the windings have less copper content, thus, adopt the coefficient
and formula from IEC 60335-4

At= @20 (k+ty) = (t = ty)
1
where
k is equalste

e ~\225 for aluminium windings and copper/aluminium winding
with an aluminium content = 85 %,

e 229,75 for copper/aluminium windings with a coppe
content > 15 % to < 85 %.

bC 62A recommendation

It is recommended to allow a k-factor (thermal coefficient of
resistance) related to the actual winding material used if known.

NOTE The current used k-factor (234,5) represents the worst cas¢
for all copper and copper-aluminium and aluminium winding.

412.242 DUPLJ|CATE / WITHDRAWN
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4.2.243 Drop test during INTENDED USE

Recommendation number

243

Clause(s) number (only)

3.37,15.34.1

Source/problem

Drop test on MEE, accessories and parts intended to be hand-held
when installed and "placed into service".

The defined term NORMAL USE was, via IEC 60601-
1:2005/AMD1:2012, changed to "placed into service" which makes it
unclear. Does it mean only during INTENDED USE, i.e. clinical use on a
PATIENT, or does it also mean NORMAI USE, i.e. configuration, set-up

preparation, inspection, adjustments, maintenance, transport, etc.?

iscussion/comment

Examples:

— Should the drop test be applied on an OPERATOR acces§sible
battery pack, intended to be exchanged by the OPERATOR
between the INTENDED USE occasions? What if inferded to be
exchanged also during INTENDED USE?

— Should the drop test be applied on an OPERAIOR accessible
vaporizer for anaesthetic liquid, intended\tor'be exchanged by thé
OPERATOR between INTENDED USE occdsions? What if intended tg
be exchanged during INTENDED USE?

— Should the drop test be applied od & disposable container with
bio hazardous body fluids, intféaded to be exchanged by the
OPERATOR between INTENDED\USE occasions?

Even a big table top MEE, which is not HAND-HELD during INTENDED
USE, can of course be accidéntly dropped during handling in NORMAL
Use when moved from ong table/location to another.

There can be many{things that sometimes are HAND-HELD during
NORMAL USE. The§é\parts might by themselves generate a hazardous
situation whendropped or might have an impact on BASIC SAFETY or
ESSENTIAL PERFORMANCE due to non-detected damages on the parts
after a drep. 8 it realistic to expect such parts being designed to
withstand afree fall from 1 m, which might lead to quite expensive
design~réquirements?

bubmitter proposed recommendation

Thé\drop test should be applied to MEE, accessories and parts
infended to be HAND-HELD during INTENDED USE.

The wording "placed into service" should be understood as used
according to the INTENDED USE.

bC 62A recommendation

It is recommended to read the term "placed into service" in
definitions 3.37 and 3.85 as "ready for INTENDED USE". Consequently,
for example maintenance and service repair are not covered by the
drop test.
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Annex A
(informative)

Overview of the recommendations developed by SC 62AANG-14

Clause 2 190 I e 84
153 Critical- Components 56
el 123 154 LEAKAGE CURRENT test for ME-EQUIPMENT with-multiple ARPLIED 56
PARTS
344 167 MoBHE-and-STATHONARY-MEEQUIPMENT With-wheels 66
3{65 167 MoBH-E-and-STATIONARY-ME-EQUIPMENT With-wheels 66
el VAR 167 MoBHE-and-STATHONARY-MEEQUIPMENT With-wheels 66
378 154 LEAKAGE CURRENT test for ME-EQUIPMENT with-multiple ARPLIED 56
PARTS
3484 127 PERMANENTLYINSTALLED-ME EQUIPMENT-in-the HOME HEALTHCARE 28
ENVIRONMENT
3§18 167 MoBHE an@sTATHONARY-MEEQUIPMENT With-wheels 66
416 175 Biocompatibility for guasi APPLIED PARTS 7+
B s 172 B e e 69
48 131 Optic-couplerreguirements 33
e Loe e 67
449 15 COMPONENT WATH-HIGH-INTEGRITY CHARACTERISTICS 54
5{9.2.1 180 Infrared-lamps 75
e e e e e e e e e s oo mune 38
H24 135 Labeling: Spare parts vs. detachable parts vsS ACCESSORIES 38
s L R i e e L 64
e Lo e 62
7{3-4 181 s e e e e e 6
742 129 e 3%
el
Sy Ll rmnerneenlon on SRl D =83
8.1a) 121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE 24
el
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Clause/subelause
W Recommendation Contents page
1:2005/AMD1: o : umbe
8.1h) 121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE 24
el
84.2¢) 180 Infrared-lamps 75
8 ré=2—e 404 Fhre—staicorphrte-eattFtos SRRE 84
e R Defibrillation test 27
815 131 Optic-couplerreguirements 33
gls1 109 Single- Y1 capacitorfor Mopp 14
8{5-1.2 169 Using-Y2 capacitorsfor MoPP 68
g5 21 154 B e B e I e e AR Rt 56
PARTS
e L TYPE B-APPLIED PART connected 1o ACCESSIBLE PARTS 61
8{5.2.2 188 B e S 82
e s B e e el
e — St 25
8{5-4 124 WORKING-VOLTAGE-Measurement 26
8{5.5 115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS 18
816-4 119 Testequipment for recurrent tests-according to 1EC 62353 testing | 21
8{6.-4 144 B R e e e R e e 49
Spssnd sty I R e
gls.4-a) 189 Protectiv@&arth-test >25A 83
816-4-b) 136 Protective-earth-impedance-of MESYSTEM>200-m0Q K
816-9 121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE 24
816-9 183 CLASSH-ME-EQUIRMENT WATH-FUNCTIONAL EARTH-CONDUCTOR 78
87 119 e e e B
e e S Floating reference earth e
e 114 When to conduct leakage current tests after humidity
8172 136 Protective-earth-impedance-of ME-SYSTEM>200-mQ
8{r.2 112 Short circuiting of one constituent part of DOUBLE INSULATION
B
8{7-4-3-dy 1) 128 Polystyrene plate for LEAKAGE CURRENT tests
8{7.4.6 149 e et et e e e
and-Figure 14
PARTS
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Sbole o

am 50604-2C Recommendation Contents Page

1:2005/AMD1: o : umbe

:
s

883 110 WORKINGVOLTAGE>14-140-V peak 15
8{8.3 131 B e ety 33
e L2 i ith H
818-3 146 e e
8183 117 DIELECTRIC STRENGTH of 2 serial- MOpp barrier parts 19
Thble 6
8183 L e e 47
Thble 6
8i8.3 141 DIELECTRIC- STRENGTH-testvalues 47
Thble 7
819 =
e -
e 12
819 13
e =
819 13
e e
e Lo
e ==
8{9-1 37
8{9-1 69
) -
8{9-1.1 =
) 12
8{9-1.1 13
) =
e =
8{9-112 48
Table 12
8.9.3 33
L= Lo
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8.9.3.4 156 DIELECTRIC STRENGTH test after thermal cycling test 57
8-11.3.3 174 Cross-sectional-areaof POWER SUPPLY CORD-for rated-input 70
Table 17 St
941 130 Incrqhiliry Muth initisl maovgmant A4
o ”
pfragraph
9l4a.2.3 b) 192 86
e = 120 23
e = 17
I o0 44
e} o0 44
9]4.3.2 b) 139 44
104 178 +4
B e =
e 177 72
e Lot 82
1}.3-a) 150 53
11.33a) vde} +4
1}.3b)-3) 138 43
e 147 51
e L -
e o 60
17 175 FAS
e L2 34
iy Lot £
e e s
e e 42
e N 42
et e 4=
Clause-14 190 84
-t Ll e gy (¢ Nl lllllHlH (=]
frame
15.5.1.1 118 Overheating-transformer 20
e 1ED Dot =
15.3.5-a) 120 Tolerances of apparatus 23
15.3.5-b) 120 Tolerances of apparatus 23
15.3.5¢) 120 Tolerances of apparatus 23
battery pole-to-pole barrier
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Sl e .
e R e e
1EC 60601:2005+ Contents Page
AMD1:2012 CSV
battery pole to pole barrier

16.6-3 Total PATIENT LEAKAGE CURRENT-0f 2 ME-SYSTEM 10
first- dash
16.9.2.2 Protective-earth-impedance of ME SYSTEM >200-mQ
I ERRaE B A 81
e
Apnex-t Examples of ME SYSTEMS 70
Thble 11
ApnexL DIELECTRIC STRENGTH-test value for-extruded-and spirally 57
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Table A.1 provides cross-references to IEC 60601:2005 and IEC 60601:2005/AMD1:2012 in
numerical order, along with the relevant recommendation number.

Table A.1 — Cross-references to IEC 60601-1:2005
and IEC 60601:2005/AMD1:2012 in numerical order

Clause/subclause
of IEC 60601:2005

Recommendation

8.11.4

and number Contents Page
EC 60601:2005/
AMD1:2012
Clause 2 190 Reference to IEC 62304:2006 85
153 Critical components 57
3]8 154 LEAKAGE CURRENT test for ME EQUIPMENT with multiple APRLIED 57
PARTS
337, 15.3.4.1 243 Drop test during INTENDED USE 134
3|44 167 MOBILE and STATIONARY ME EQUIPMENT with whegels 66
3]47, 3.77, 8.7.3 e) 223 Non-weighted 10 mA PATIENT AUXILIARY CURRENT 1149
3|65 167 MOBILE and STATIONARY ME EQUIPMENTWIth wheels 66
371 167 MOBILE and STATIONARY ME EQUIPMENT with wheels 66
378 154 LEAKAGE CURRENT test for MEEQUIPMENT with multiple APPLIED 57
PARTS
3|84 127 PERMANENTLY INSTALLED ME EQUIPMENT in the HOME HEALTHCARE 30
ENVIRONMENT
3J85, 3.118 and 200 PORTABLE, STATIONARY and TRANSPORTABLE ME EQUIPMENT 95
3{130
3J118 167 MOBILE and,STATIONARY ME EQUIPMENT with wheels 66
413 214 ESSENTAL PERFORMANCE related to RM (P1 and P2) 104
416 175 Biogompatibility for quasi APPLIED PARTS 71
417 a) 172 Examples of SINGLE FAULT CONDITION 70
418 131 Optic coupler requirements 35
418 168 Varistors installed in the MAINS PART 67
419 151 COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS 55
519.2.1 180 Infrared lamps 76
642 217 CLASS 1l symbol 117
7]1.2 132 Eye-verification of tester before legibility test 37
7]1.2, first dash 213 Warning, caution, safety notice 107
712.2 135 Labeling: spare parts vs. detachable parts vs. ACCESSORIES 40
71243 203 Consult ACCOMPANYING DOCUMENTS 98
7.2.4 135 Labeling: spare parts vs. detachable parts vs ACCESSORIES 40
7.2.5 164 Specification of the allowed power supply 63
7.2.7 162 Current/power labeling 62
7.2.8.1,16.9.2.1 b) 236 Separating transformer output voltage accuracy 128
7.3.3, 7.3.4 and 218 Authorized SERVICE PERSONNEL 112
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Table A.1 — Cross-references to IEC 60601-1:2005 and IEC 60601:2005/AMD1:2012 in
numerical order (continued)

Clause/subclause
of IEC 60601:2005

Recommendation

and number Contents Page
IEC 60601:2005/

AMD1:2012
7.3.4 181 Identification of internal fuses 77
7.4.2 129 Push buttons 33
718 232 Indicator lights 194
718.1 108 Warnings versus ALARM SIGNALS 16
Thble 2
719.2.3 163 Separate power supply part of ME EQUIPMENT Or ME SYSTEM 63
8J1 123 Operational insulation 28
8]l a) 149 Expected voltage on SIP/SOPs 54
8]1 a) 121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL-RERFORMANCE 26
lgst dash
8J1 a), 8.1 b), 201 Opposite polarity and philosophy of IECGE601-1 96
8]9.1.1, 8.9.2 a),
8]11.5, 15.4.3.5
and 15.5.1.1
8]1 b) 112 Short-circuiting of one constifuént part of DOUBLE INSULATION 19
fiyst dash note
8]1 b) 121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE 26
lgst dash
87.3 e) 197 Non-frequency-weighted measurement 93
8l4.2 112 Short-circuiting/of one constituent part of DOUBLE INSULATION 19
8l4.2 c) 180 Infrarechlatps 76
8l4.2 c) 191 The SiR/SOP pin to earth TOUCH CURRENT 85
8]5 125 Defibrillation test 29
815 131 Optic coupler requirements 35
8|5 and 8.1 b), 3.84 240 PE plus 1 MOP for non-medical components 131
8]5.1 109 Single Y1 capacitor for MOPP 16
815.1.2 169 Using Y2 capacitors for MmOPP 67
8]5.2.1 154 LEAKAGE CURRENT test for ME EQUIPMENT with multiple APPLIED 57

PARTS
8/5.2.2 161 TYPE B APPLIED PART connected to ACCESSIBLE PARTS 62
8]5.2.2 188 TYPE B APPLIED PART separated from ACCESSIBLE PARTS 83
8]5.2,3 185 PATIENT leads connectors 81
815213, 8.5.5, and 205 Guidewire 1013
8.7.2.7D)
8.5.4 122 AC motors 27
8.5.4 124 WORKING VOLTAGE measurement 28
8.5.5 115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS 20
8.5.1.1 195 Split up of BI, SI, DI, RI barriers 90
8.6.4 119 Test equipment for recurrent tests according to IEC 62353 testing | 23
used within IEC 60601-1 type approval testing

8.6.4 a), 144 Impedance of a PROTECTIVE EARTH CONDUCTOR within a 51
second paragraph DETACHABLE POWER SUPPLY CORD
8.6.4 a) 189 Protective earth test > 25A 84
8.6.4 b) 136 Protective earth impedance of ME SYSTEM >200 mQ 43
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Table A.1 — Cross-references to IEC 60601-1:2005 and IEC 60601:2005/AMD1:2012 in
numerical order (continued)

Clause/subclause
of IEC 60601:2005

Recommendation

and number Contents Page
IEC 60601:2005/
AMD1:2012

8.6.9 121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE 26

8.6.9 183 CLASS Il ME EQUIPMENT with FUNCTIONAL EARTH CONDUCTOR 79

817 119 Test equipment for recurrent tests according to IEC 62353 testing| 23
used within [EC 60601-1 type approval testing

8|7 176 Floating reference earth 72

8|7 208 Cecon plug as permanently installed MEE 104

8]7.1 114 Delay time for conducting leakage current tests after humidity 20
preconditioning treatment

8]7.2 136 Protective earth impedance of ME SYSTEM > 200pn€2 43

817.2 112 Short-circuiting of one constituent part of D@UBEE INSULATION 19

tHird dash

Thble 3 and 4 194 TYPE B vs TYPE BF SFC limits 88

8]7.4.3d) 1) 128 Polystyrene plate for LEAKAGE CURRENT tests 32

8]7.4.6 149 Expected voltage on SIP/SOPS 54

and Figure 14

817.4.7 b) 193 MAINS VOLTAGE on APRLIED"PART 88

817.4.9 154 LEAKAGE CURRENTtest/for ME EQUIPMENT with multiple APPLIED 57
PARTS

818.2 131 Optic couplekxgquirements 35

8]8.2 d) 155 DIELECTRICLSTRENGTH test value for extruded and spirally 58
wrappe@ multi-layer wires

818.2 e) 155 DIgRECTRIC STRENGTH test value for extruded and spirally 58
wrapped multi-layer wires

818.3 110 WORKING VOLTAGE > 14 140 V peak 17

818.3 131 Optic coupler requirements 35

818.3 184 MoPP barrier with low working voltage RMS and high WORKING 39
VOLTAGE peak

818.3 146 Test voltage multiplied by factor 1,6 53

8]8.3 and 8.5.1.2 199 Y1 caps bridging 2 MmOPP 94

8/8.3, 8.9.4, 231 Assumed typing errors in several clauses 123

8]11.4.4,1045y

Ahnex K

818.3 117 DIELECTRIC STRENGTH of two serial MOPP barrier parts 21

Thhle 6

8.8.3 141 DIELECTRIC STRENGTH test values 49

Table 6

8.8.3 141 DIELECTRIC STRENGTH test values 49

Table 7

8.9 102 Pollution degree for MmoPP 13

8.9 103 Transients on DC mains 13

8.9 104 Altitude factor for DEFIBRILLATION-PROOF APPLIED PARTS 14

8.9 105 Defibrillation energy protection for MOOP/MOPP 15

8.9 106 Overvoltage categories Il and 1V 15

8.9 107 Pollution degree related to different micro/macro environments 15
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Table A.1 — Cross-references to IEC 60601-1:2005 and IEC 60601:2005/AMD1:2012 in
numerical order (continued)

Clause/subclause
of IEC 60601:2005

Recommendation

and Contents Page
IEC 60601:2005/ number
AMD1:2012
8.9 110 WORKING VOLTAGE > 14 140 V peak 17
8.9 157 Required MoOOP values higher than MmoPP values 59
819.1 131 Optic coupler requirements 35
819.1 134 MoPP barrier with low WORKING VOLTAGE RMS and high WORKING 39
VOLTAGE peak
819.1 171 CREEPAGE DISTANCE and AIR CLEARANCE between input anghobtput| 69
of fuse contacts
8l9.1.1 102 Pollution degree for MmoPP 13
819.1.1 103 Transients on DC mains 13
819.1.1 104 Altitude factor for DEFIBRILLATION-PROOF APRI4ED PARTS 14
8l9.1.1 105 Defibrillation energy protection for MOOP{mMOPP 15
8]9.1.1 106 Overvoltage categories Il and IV 15
8l9.1.1 107 Pollution degree related to diffefent micro/macro environments 15
819.1.12 142 SECONDARY CIRCUITS 50
8]9.1.12 165 Mains transients for opposite polarity on the secondary side or 64
battery pole to pole parfier
819.1.15 152 Peak and RMS WORKING VOLTAGES 56
Thble 12
819.3 131 Optic coupler'vequirements 35
819.3 158 Optocoyplers 59
819.3.2 146 Testwoltage multiplied by factor 1,6 53
8]9.3.3 198 Rrinted circuit board passed UL 796 94
89.3.4 156 DIELECTRIC STRENGTH test after thermal cycling test 58
8]11.3.3 174 Cross sectional area of POWER SUPPLY CORD for rated input 71
Thble 17 current > 63 A
8]11.5 206 H or L mains fuses 107
92.3.2 133 End stops to prevent overtravel 38
9]2.3.2 170 Overtravel end stops — Specification of the speed 68
9l4.1 139 Instability with initial movement 46
9l4.2.2, 116 Instability excluding transport position 21
cpmplighce
pqragraph
9747372 235 mStabitity exciuding transport 28
9.4.2.3 b) 192 Overbalancing 87
9.4.2.4.3 120 Tolerances of apparatus 25
9.4.3.1 113 Instability in transport position 19
9.4.3.1¢) 139 Instability with initial movement 46
9.4.3.2 a) 139 Instability with initial movement 46
9.4.3.2 b) 139 Instability with initial movement 46
10.4 178 Laser requirements 75
10.4 and 10.5 210 Safety relevant LEDs 106
11.1.2.1 180 Infrared lamps 76
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Table A.1 — Cross-references to IEC 60601-1:2005 and IEC 60601:2005/AMD1:2012 in

numerical order (continued)

Clause/subclause
of IEC 60601:2005

Recommendation

and Contents Page
IEC 60601:2005/ number
AMD1:2012
11.1.2.2 207 Applied part temperature 104
11.2.3 177 SINGLE FAULT CONDITION in OXYGEN RICH ENVIRONMENT 73
11.3 187 Battery — Limited power 83
11.3 a) 150 Flammability rating for transformer bobbin 55
11.3 a) 179 Flammability rating of insulated wires 75
11.3 b) 238 Fire ENCLOSURE top cover 13d
11.3 b) 3) 138 Magnesium alloy ENCLOSURE 45
1}1.4 and Annex G 222 AP and APG 114
11.6.2 147 Overflow and spillage 53
11.6.3 147 Overflow and spillage 53
11.6.3 160 Spillage test in NORMAL CONDITION aitd¥t SINGLE FAULT CONDITION 61
11.6.5, and 224 IPX test and test criteria 1179
I§C 60601-1-
1}1:2015, 8.3.1
11.7 175 Biocompatibility for quasi‘aPPLIED PARTS 71
11.7 209 Biocompatibility forenglosures and other parts 109
18.1.2 130 Temperature limit at the ENCLOSURE in SINGLE FAULT CONDITION 34
18.1.2 145 Time delay of\the 100 VA limit 52
13.1.2 187 Battery,* himited power 83
18.1.3 143 LEAKAGE CURRENTS in SINGLE FAULT CONDITION and during 50
cefgponent faults
18.2.9 212 Motor capacitors 107
18.2.13.1 137 Ball pressure test 44
18.2.13.1 140, Ball pressure test a7
Clause 14 190 Reference to IEC 62304:2006 85
14.1 233 PEMS 124
14.11 234 PEMS validation 127
14.13 220 IT-NETWORK requirements 1193
1%.3 204 AP-ENCLOSURE requirements 10(
15.3 239 Unacceptable RISK — Mechanical strength 137
15.33 159 Impact test 60
15.3.5 a) 120 Tolerances of apparatus 25
15.3.5 b) 120 Tolerances of apparatus 25
15.3.5¢) 120 Tolerances of apparatus 25
15.4.3.4 211 Lithium coin cells 106
15.4.3.4 219 Scope of 62133 and requirement in 15.4.3.4 related to portable 112
batteries
15.4.3.4 221 Non-lithium batteries 114
15.4.3.5 165 Mains transients for opposite polarity on the secondary side or 64
battery pole to pole barrier
15.4.3.5 227 ISO 8820-3 fuses 121
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Table A.1 — Cross-references to IEC 60601-1:2005 and IEC 60601:2005/AMD1:2012 in

numerical order (continued)

Clause/subclause
of IEC 60601:2005 ’
Recommendation
and number Contents Page
IEC 60601:2005/
AMD1:2012

15.4.4 216 Indicator lights for standby switch 110

15.4.9 126 Oil containers for moving parts 30

15.5.1 148 DIELECTRIC STRENGTH test of transformers without accessible 54
frame

15.5.1.1 118 Overheating transformer 22

15.5.1.1 165 Mains transients for opposite polarity on the secondary sigde or 64
battery pole to pole barrier

16.6.3 101 Total PATIENT LEAKAGE CURRENT of a ME SYSTEM 12

16.5 202 Separation device 97

16.9.2.1 b) 184 Symbol ISO 7010-W001 (2011-05) on multipteysocket-outlet 80

fifst dash (MSO)

16.9.2.2 136 Protective earth impedance of ME SYSTEM >200 mQ 43

Ahnex A, 186 Rationale for IP2X 82

Spbclause 6.3

Thble 1.1 173 Examples of ME SYSTEMS 70

Apnex L 155 DIELECTRIC STRENGTH gestwalue for extruded and spirally 58
wrapped multi-layermwifes

Thble A.2  provides cross-references . to |IEC 60601-1-8:2006 and I|EC 60601-]-

8]2006/AMD1:2012 in numerical order, alowg with the relevant recommendation number.

Tlable A.2 — Cross-references to #&C 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:201p

in numerical order

N\J

(Glause/subclause
of IEC 60601-1-

Recommentation

5.4.2v9)

8]
H
ul

8:2006 and IEC numBer Contents Pagp
60601-1-8:2006/
AMD1:2012

6)3.2.2.2 228 Luminous colour of ambient light 124
6]3.3.1 196 ALARM PULSE RISE TIME 92
6§3.3.1 226 AUDIBLE ALARM SIGNALS 124
6]5.1.a); 6,5.3.2.9) , 225 Alarm settings, alarm presets, default alarm presets 114
6
Akn

!Ef‘ Gﬂﬁnl 1 Q cymbr\! nr\!r\lv

i
i
5

Table A.3 provides cross-references to |IEC 60601-1-11:2010 and IEC 60601-1-11:2015 in
numerical order, along with the relevant recommendation number.
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Table A.3 — Cross-references to IEC 60601-1-11:2010 and IEC 60601-1-11:2015 in

numerical order

Clause/subclause
of IEC 60601-1-

Recommendation

11:2010 and number Contents Page
IEC 60601-1-
11:2015
7.2 and 8.3.1 166 Keep dry and umbrella symbol 65
7.5.1 127 PERMANENTLY INSTALLED ME EQUIPMENT in the HOME HEALTHCARE 30

ENVIRONMENT

Thble A.4 provides cross-references to IEC 60601-1-12:2014 in numerical order,nalong with

the relevant recommendation number.

Table A.4 — Cross-references to IEC 60601-1-12:2014 in numerical order

(Glause/subclause

Recommendation

of IEC 60601-1- number Contents Pagp
12:2014
Fphll standard 237 CLASS | ME EQUIPMENT in EMS envifenment 129
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT —

Part 4-3: Guidance and interpretation — Considerations
of unaddressed safety aspects in the third edition of IEC 60601-1
and proposals for new requirements

FOREWORD

1)| The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisifg
all national electrotechnical committees (IEC National Committees). The object of IEC| 4As to promdte
international co-operation on all questions concerning standardization in the electrical and’ electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatior]s,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IHC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal Committee interestg¢d
in the subject dealt with may participate in this preparatory work. Internatiogal, governmental and nojn-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly
with the International Organization for Standardization (ISO) in accordance-with conditions determined py
agreement between the two organizations.

2)| The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatiorjal
consensus of opinion on the relevant subjects since each techniCal~Committee has representation from all
interested IEC National Committees.

3)| IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are\made to ensure that the technical content of IHC
Publications is accurate, IEC cannot be held responsible) for the way in which they are used or for apy
misinterpretation by any end user.

4) In order to promote international uniformity, IEC, National Committees undertake to apply IEC Publicatiops
transparently to the maximum extent possible in\their national and regional publications. Any divergenge
between any IEC Publication and the correspondifg national or regional publication shall be clearly indicated|in
the latter.

5)| IEC itself does not provide any attestationyof conformity. Independent certification bodies provide conformity
assessment services and, in some areaSy access to IEC marks of conformity. IEC is not responsible for apy
services carried out by independent certification bodies.

6)| All users should ensure that they have the latest edition of this publication.

7)| No liability shall attach to IEC or its directors, employees, servants or agents including individual experts ahd
members of its technical committees and IEC National Committees for any personal injury, property damage jor
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) apd
expenses arising out ‘ef the publication, use of, or reliance upon, this IEC Publication or any other IHC
Publications.

8)| Attention is drawn jto the Normative references cited in this publication. Use of the referenced publications|is
indispensable for.the correct application of this publication.

9)| Attention isfdrawn to the possibility that some of the elements of this IEC Publication may be the subject |of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However,|a
tdchnical committee may propose the publication of a technical report when it has collectgd
data of a different Kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 60601-4-3, which is a technical report, has been prepared by subcommittee 62A:
Common aspects of electrical equipment used in medical practice, of IEC technical
committee 62: Electrical equipment in medical practice.

This second edition cancels and replaces the first edition of IEC 60601-4-3 published in 2015.
This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition: addition of 47 new recommendations.
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The text of this document is based on the following documents:

Enquiry draft Report on voting
62A/1236/DTR 62A/1258A/RVDTR

Full information on the voting for the approval of this technical report can be found in the

report on voting indicated in the above table.

This document has been drafted in accordance with the ISQ/IEC Directives _Part 2

Terms used throughout this document that have been defined in Clause’).8
IHC 60601-1:2005 and IEC 60601-1:2005/AMD  1:2012, |IEC 60601-1-8:2006" ar
IHC 60601-1-8:2006/AMD1:2012, IEC 60601-1-11:2010, IEC 60601-1-11:2015 an
IHC 60601-1-12:2014 are printed in SMALL CAPITALS.

Allist of all parts in the IEC 60601 series, published under the general title’Medical electric
efluipment, can be found on the IEC website.

The committee has decided that the contents of this document will ¥@main unchanged until th
stability date indicated on the IEC website under "http://webstoréiec.ch” in the data related
the specific document. At this date, the document will be

¢| reconfirmed,

e | withdrawn,

o| replaced by a revised edition, or

e amended.

Albilingual version of this document may bé&issued at a later date.

(0]

hat it contains colours--which are considered to be useful for the correc
nderstanding of its eontents. Users should therefore print this document using 4§
olour printer.

iMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
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INTRODUCTION

At the Sydney meeting in November 1993, IEC subcommittee (SC) 62A established a
procedure under which working group (WG) 14 would develop recommendations regarding
problems of interpretation or application of IEC 60601-1. WG 14 is made up of experts with
particular expertise in testing according to the requirements of IEC 60601-1. Many of the
experts on WG 14 are employed by test laboratories with a long history of applying
IEC 60601-1 to MEDICAL ELECTRICAL EQUIPMENT. While the National Committee members of
SC 62A nominate these experts, their recommendations were not to be formally adopted

t

rouah anv official votina nrocedure To reinforce this nrocess the subhcommittee snecifical
J P4 b N L 7 L

d

=

©

rected that the following note appear on every page of the resulting informational circular:

IPORTANT NOTE: Per the 62A decision at Sydney (see RM3755/SC62A, August 4994), th
PA  Secretary is circulating this recommendation, prepared by 62A/WG 14, “regardin
oblems of interpretation or application of IEC 60601-1 to all P-Member NCs.

y

oo -

nis recommendation/interpretation is the result of considerations by a, group of nominatg
perts and has not been formally adopted through any National Commniittee voting procedur
stribution is only for information.

D

A
m
th

the November 2000 meeting of SC 62A in Tokyo, the subcommittee discussed ways ar
eans for achieving a wider distribution of the WG 14 recommendations. At the conclusion
is discussion, the subcommittee instructed the Secretariat o develop a technical report (TH

c

T
24
I
I
IH

T
1

|

-

€

k}SEd on the published recommendations of WG 14.%This technical report is intended

nvey the results of WG 14's work to interested parties such as MANUFACTURERS and te
boratories while retaining the informative nature of.the material.

his second edition of IEC TR 60601-4-3 contains 143 recommendations, numbered 101

13. All these recommendations _aré based upon IEC 60601-1:2005 ar
C 60601-1:2005/AMD1:2012, and IEC 60601-1-8:2006 ar
C 60601-1-8:2006/AMD1:2012, |IEC-60601-1-11:2010, IEC 60601-1-11:2015 ar
C 60601-1-12:2014.

ne numbering starts with 101 ‘instead of just 1 to ensure that these WG 14 recommendatior
01 to 243) will not accidentally be confused with previous issued WG 14 recommendatiot
to 63, which are based onNEC 60601-1:1998 and published in IEC TR 62296:2009.

nis document may\*be amended from time to time as WG 14 prepares addition
commendations.

d
Df

R)
0

St

00 o0
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MEDICAL ELECTRICAL EQUIPMENT —

Part 4-3: Guidance and interpretation — Considerations
of unaddressed safety aspects in the third edition of IEC 60601-1
and proposals for new requirements

‘a4

>

T

I

IEC 60601-1-12:2014;
those developing subsequent editions of IEC 60601-1.,

collateral standards in the IEC 60601 series.

T
th

ne object of this document is to make the recommendations/interpretations available
ose interested in the application of;the third edition of IEC 60601-1 and applicable collater

standards.

th
dd
dg

fo

2

T

DTE There might be other acceptable solutions which are not reflected in this document. The reader is remind

cument, the contents remainjthe opinion of the expert members having participated in the drafting of t
cument. These recommendations/interpretations are the result of considerations by this group of nominat

information.

Normative references

cited"a
any amendments) applies.

Scope
nis part of IEC 60601, which is a Technical Report, contains a series of recommendations
bveloped by an expert working group of IEC subcommittee 62A in response tosquestions
terpretation of IEC 60601-1:2005 and related collateral standards in the IEC 60601 series.
nis document is primarily intended to be used by:

MANUFACTURERS Of MEDICAL ELECTRICAL EQUIPMENT;

test laboratories and others responsible for assessmeént of compliance wi

IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012; IEC 60601-1-8:200

IEC 60601-1-8:2006/AMD1:2012, IEC 60601-1-11:2010, * IEC 60601-1-11:2015 and

he recommendations in the first edition of IEC TR ‘62296 were considered in preparing the
third edition of IEC 60601-1. Similarly, it is expected that these recommendations with
C 60601-4-3 will be considered when preparing future revisions of IEC 60601-1 and relatgd

ne following documents are referred to in the text in such a way that some or all of the

content’ constitutes requirements of this document. For dated references, only the editign
E pplies. For undated references, the latest edition of the referenced document (including

In

(0]

pd

At, although a majority of the.National Committee members of IEC/SC 62A have approved publication of tHis

he
bd

perts and have not beenformally adopted through any National Committee voting procedure. Distribution is orly

r

NOTE For improved reading and easy understanding of the recommendation section of each issue, the
referenced standards are written as follows:

a)
b)
c)

d)

If

Written |IEC 60601-1:2005, meant only Edition 3.0 from 2005.
Written |IEC 60601-1:2005/AMD1:2012, meant only Amendment 1:2012.

Written IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012, meant Edition 3.0 and Amendment 1:2012

combined.

Written IEC 60601-1 (in undated form), meant IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 (in the

year 2018 the latest edition of IEC 60601-1).

an edition is not explicitly specified, all editions referenced in this normative references clause applies.
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IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW pre-
mixed flame

IEC 60332-2-2, Tests on electric and optical fibre cables under fire conditions — Part 2-2: Test
for vertical flame propagation for a single small insulated wire or cable — Procedure for
diffusion flame

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

| C 60E20:-100Q0/AMND1:-1090Q0Q
| e aavav ey aye gas spv v po sy aay ) 4 | = ge mrge spe v gv g

IHC 60529:1989/AMD2:2013

IHC 60601-1:2005, Medical electrical equipment — Part 1: General requirementscfor basjc
safety and essential performance
IHC 60601-1:2005/AMD1:2012

HC 60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basjc
safety and essential performance — Collateral Standard: Electromagnetic disturbances |-
Requirements and tests

HC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basjc
safety and essential performance — Collateral Standard: General requirements, tests and
gliidance for alarm systems in medical electrical equipmént’and medical electrical systems
IHC 60601-1-8:2006/AMD1:2012

IHC 60601-1-11:2010, Medical electrical equipments— Part 1-11: General requirements for
basic safety and essential performance — Collatéral Standard: Requirements for medicpl
electrical equipment and medical electricakh systems used in the home healthcage
environment?!

IHC 60601-1-11:2015, Medical electrical* equipment — Part 1-11: General requirements for
basic safety and essential performance — Collateral Standard: Requirements for medicgl
ectrical equipment and medical electrical systems used in the home healthcare environment

D

HC 60601-1-12:2014, Medieal electrical equipment — Part 1-12: General requirements for
asic safety and essential>performance — Collateral Standard: Requirements for medicpl
ectrical equipment and” medical electrical systems intended for use in the emergengy
edical services envirenment

30O

m

C 60747-5-5;2007, Semiconductor devices — Discrete devices — Part 5-5: Optoelectronjc
bvices — Photocouplers

o

HC 60950-1:2005, Information technology equipment — Safety — Part 1. General requiremenis

C\62133, Secondary cells and batteries containing alkaline or other non-acid electrolytes|—
Safety requirements for portable sealed secondary cells, and for batteries made from them,
for use in portable applications?

IEC 62304:2006, Medical device software — Software life cycle processes
IEC 62304:2006/AMD1:2015

ISO 8820-3:2010, Road vehicles — Fuse-links — Part 3: Fuse-links with tabs (blade type) Type
C (medium), Type E (high current) and Type F (miniature)

1 This publication was withdrawn and replaced by IEC 60601-1-11:2015.
2 This publication was withdrawn and replaced by IEC 62366-1:2015.
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ISO 14971:2000, Medical devices — Application of risk management to medical devices3
ISO 14971:2007, Medical devices — Application of risk management to medical devices

UL 1642:2012, Standard for lithium batteries

3 Terms and definitions
F‘
IHC 60601-1-11:2010, IEC 60601-1-11:2015 and IEC 60601-1-12:2014 apply.

I§0 and IEC maintain terminological databases for use in standardization at the" followir
agldresses:

o| IEC Electropedia: available at http://www.electropedia.org/
e| ISO Online browsing platform: available at http://www.iso.org/obp

4 Recommendations

4]1 Template used for recommendations prepared by SC 62A

The recommendations in this document are presented in‘tabular form using the following tab
sfructure.

NS

IHC 60601-1:2005/AMD1:2012, IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:201_

g

e

Recommendation number NNN &

Clause(s) number (only) P

bource/problem ©

Discussion/comment 9

bubmitter proposed recommendation ©

Recommendation f

4 The numbering of the recommendations in the Technical Report starts with 101 instead of just 1 to ensurq
that these recommendations will not accidentally be confused with previously issued recommendations 1 t
63, which are based on the_second edition of IEC 60601-1.

The clause, subclause\or requirement to which the question is related. If no standard is listed, the referencs
is to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012. In case of a collateral standard, please specify
IEC 60601-1-8,2006, IEC 60601-1-8:2006/AMD1:2012, I|EC 60601-1-11:2010, IEC 60601-1-11:2015 an
IEC 60601-1;12:2014.

A descriptioh of the problem as submitted to SC 62A.
9 Additional discussion or commentary provided by the submitter.

9 The submitter's proposed resolution to the problem, if one exists.

fl \JHe final recommendation developed by SC 62A.

3 This publication was withdrawn and replaced by ISO 14971:2007.
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4.2.101 Total PATIENT LEAKAGE CURRENT of a ME SYSTEM

Recommendation number

101

Clause(s) number (only)

16.6.3

Source/problem

There is no measuring circuit or measurement method given in
IEC 60601-1 for measurement of the total PATIENT LEAKAGE CURRENT
of ME SYSTEMS.

Input: PATIENT can be simultaneously monitored for a physiological

parameter by the ME EQUIPMENT "1" and for other physiological
parameter by the ME EQUIPMENT "2". The ME EQUIPMENT "1" and "2
belong to the same ME SYSTEM. The total PATIENT LEAKAGE CURRENT
of the ME SYSTEM in question should be measured, but how.sheuld
the measurement be performed?

Discussion/comment

bubmitter proposed recommendation

EC 62A recommendation

Q1:

Shall the total PATIENT LEAKAGE CURRENT ofthe ME SYSTEM be
measured "from" and "to" all PATIENT CONNECTIONS of all APPLIED
PARTS (in the ME SYSTEM) of the same-type connected together?

NOTE Those APPLIED PARTS,{belong to several individual
ME EQUIPMENTS of the ME SYSTEM?

SC 62A answer to Q1:

No, measure only "from? (ihesto earth) not "to" all PATIENT
CONNECTIONS of the same. type of APPLIED PARTS of the ME SYSTEM
connected togethersReason: SINGLE FAULT CONDITION tests with
SUPPLY MAINS ONn_ARPLIED PART Or with SUPPLY MAINS on SIP/SOP
(represent "to"measurement) are N/A for a ME SYSTEM (see 16.1 and
16.6.3).

Q2:

Is it adequate that the total PATIENT LEAKAGE CURRENT of the
ME SY¥STEM in question is measured according to 8.7.4.7 h)
separately for each individual ME EQUIPMENT belonging to the
ME\SYSTEM?

SC 62A answer to Q2:

No, this is not adequate. Individual tests of each item of

ME EQUIPMENT Or non-ME EQUIPMENT is anyway required and those
individual measurements do not replace the ME SYSTEM tests of the
total PATIENT LEAKAGE CURRENT.

In addition:

It is not explicitly written in IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012, but SC 62A recommends measuring the total
PATIENT LEAKAGE CURRENT in an ME SYSTEM by combining all APPLIED
PARTS of the same type of the whole ME SYSTEM together and
measuring against earth. See also Annex A, subclause 16.6.3.
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4.2.102 Pollution degree for moPP

— 13 -

Recommendation number 102
Clause(s) number (only) 8.9,
8.9.1.1

Source/problem

IEC 60601-1 does not include requirements for MOPP in regards to
pollution degrees 1 and 3.

Discussion/comment

There are no clear requirements in regards to pollution degree
relative to MOPP.

Usae-Tabhla 12 for mMonn oc nraovidad for naollition doaraac 1 92 ond 2
L L ) g -

whmittar nronaocad racaogmmandation
o

NOTE Pollution degree 4 is not allowed as a MOP.

EC 62A recommendation

It is recommended to use Table 12 for mopP for pollution degrees 1,
2 and 3.

NOTE Pollution degree 4 is not allowed.

412.103 Transients on DC mains

Recommendation number 103
Clause(s) number (only) 8.9,
8.9.1.1

bource/problem

Transients on DC mains (eg{g.,ambulance power source).

Discussion/comment

The tables are based on*AC mains transients. What about ME
EQUIPMENT that operates from a DC mains such as an ambulance?

bubmitter proposed recommendation

Apply Tables 12.through 16 as provided for ME EQUIPMENT connected
to the DC mains.

EC 62A recommendation

It is recommended to apply Tables 12 through 16 for ME EQUIPMENT
connected to the DC mains.

Examples:
a)\Spure external battery power: no MAINS TRANSIENT VOLTAGE exists

B) if the external DC power is derived out of an AC MAINS VOLTAGE
(e.g. 230 V AC), use the concept already described in
IEC 60601-1;

c) if the external DC power is locally generated by a local generato
(i.e. not derived out of MAINS VOLTAGE 230 V AC), for example b
a generator of the ambulance, then use transient level Table 10,
line 50 V RMS for primary DC circuit.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

- 14 - IEC TR 60601-4-3:2018 © IEC 2018

4.2.104 Altitude factor for DEFIBRILLATION-PROOF APPLIED PARTS

Recommendation number 104
Clause(s) number (only) 8.9,
8.9.1.1

Source/problem

Use of AIR CLEARANCE altitude multiplication factor for
DEFIBRILLATION-PROOF APPLIED PARTS

Discussion/comment

Should the AIR CLEARANCE multiplication factor based on altitude
(reference Table 8) be used for 8.9.1.15?

Iltawvas mentioned that IEC 6060124 could he rnfnrnnr\nd’ hit m::ny
APPLIED PARTS marked DEFIBRILLATION-PROOF are not in themselves
defibrillators. The group felt that since the AIR CLEARANCE
multiplication factor pertains to transients, it should apply.

DEFIBRILLATION-PROOF TYPE CF APPLIED PARTS testing is conducted in
IEC 60601-1 for three primary reasons, which include:

1) to ensure that the defibrillator energy at APPLIED.PARTS does not
transfer excessive energy to parts of ME EQUIPMENT that
OPERATORS or other persons could touch during cardiac
defibrillation;

2) to ensure that the ME EQUIPMENT does not lose more than 10 %
of the total defibrillation energy across”/a 100 Q resistor (see
Figure 11);

3) to ensure that the ME EQUIPMENT-remains functional (cardiac
defibrillation recovery) withinva specified period of time;

As item 1) above directly refates to the CREEPAGE DISTANCE and

AIR CLEARANCE requirement'for 8.9.1.15 and is relative to the
protection of OPERATORS\rather than PATIENTS, the AIR CLEARANCE
multiplication factors foraltitude would be taken from Table 8 column
heading "Multiplication factor for MooP". However, these
multiplication facters cause a large increase in the AIR CLEARANCE
and it is douhtful that this is really necessary.

bubmitter proposed recommendation

Apply the‘airR*CLEARANCE multiplication factor based on altitude to
8.9.1.15; Also, bump the CREEPAGE DISTANCE requirements to equal
those©f the AIR CLEARANCE according 8.9.1.4.

EC 62A recommendation

1)w\For DEFIBRILLATION-PROOF APPLIED PARTS, a minimum of 4,0 mm
CREEPAGE DISTANCE and 4,0 mm AIR CLEARANCE are required.

2) For use in higher altitudes, the AIR CLEARANCE needs be
corrected by a multiplication factor. According to Figure A.12,
the MANUFACTURER has the choice to use MOPP instead of MOOP.
The mopPP multiplication factor is less than the moop
multiplication factor. The MmorPP multiplication factor is sufficient.

3) Figure A.12 should be normative. This should be implemented in
a future amendment of IEC 60601-1.

4) CREEPAGE DISTANCE requirements should be at least equal to
those of the AIR CLEARANCE.
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4.2.105 Defibrillation energy protection for MooP/MOPP

Recommendation number 105
Clause(s) number (only) 8.9,
8.9.1.1

Source/problem

APPLIED PART separation MOP type.

Discussion/comment

IS APPLIED PART separation, for example in 8.9.1.15 for
DEFIBRILLATION-PROOF APPLIED PARTS, considered a MOPP Oor MOOP?
What about MAXIMUM MAINS VOLTAGE ON APPLIED PARTS?

Where the sepnaraticn-provides MoRR —such-as durino MAXIMUM-MALNS
Lg ™ T J

VOLTAGE 0N APPLIED PARTS Or DEFIBRILLATION-PROOF APPLIED PARTS
and when measuring energy from other APPLIED PARTS, then that is™a|
MOPP, whereas when the separation provides Mmoop, such as
DEFIBRILLATION-PROOF APPLIED PARTS and when verifying the_energy
at the ENCLOSURE or at sIP/sopP, then that is a MOOP.

bubmitter proposed recommendation

Consider how the separation is being used. If for MOOR, then use the
requirements for moop; if for the mopP, then use the<mOPP.

EC 62A recommendation

Consider how the separation is being used. If foi’MOOP, then use the
requirements for moop; if for MOPP, then use ‘the requirements for
MoppP. However, Figure A.12 should be regarded as normative;
consequently MOPP requirements are considered as satisfying both
MOOP and MOPP requirements.

4/2.106 Overvoltage categories Il and IV

Recommendation number 106
Clause(s) number (only) 8.9,
8.9.1.1

bource/problem

ME EQUIPMENTNcOoNnnected to overvoltage categories other than II.

Discussion/comment

IEC 60601-1 tables are based on overvoltage category Il, except
Moopsecondary which is overvoltage category | under certain
conditions as defined in 8.9.1.12. What about overvoltage categories|
I, 1V? ME EQUIPMENT meant for connection to another overvoltage)
category will need to meet requirements outside of the tables
provided in IEC 60601-1.

bubmitter proposed recommendation

Use IEC 60664 (all parts) or IEC 61010 (all parts) for requirements o
CREEPAGE DISTANCE, AIR CLEARANCE and DIELECTRIC STRENGTH for
ME EQUIPMENT connected to SUPPLY MAINS of overvoltage category Ill
or IV.

5C 62A recommendation

Subclause 8.9.1.11 deals with this issue; therefore, there is no need
for a recommendation.

4/2.107 PaMution degree related to different micro/macro environments

Recommendation number 107
Clause(s) number (only) 8.9
89011

Source/problem

Application of pollution degree classifications.

Discussion/comment

Pollution degree initially is a micro environment exactly at the barrier
concerned. However, there is a relation between the micro and
macro environments under certain conditions.

Normally one environment is applied. Based on the design of the
ME EQUIPMENT Or ME SYSTEM, more than one pollution degree can be
applicable to different parts.

Submitter proposed recommendation

SC 62A recommendation

The answer can be found in IEC 60601-1:2005/AMD1:2012,
Annex M.
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4.2.108 Warnings versus ALARM SIGNALS

Recommendation number

108

Clause(s) number (only)

7.8.1, Table 2

Source/problem

A red indicator light signifies a "warning" but if it is not flashing in
accordance with IEC 60601-1-8 requirements, it means that it is not
an alarm. What is the difference between a warning and an alarm?

Warnings are not alarms and generally do not require response by
the oPERATOR. Potential conflicts include:

— a constant yellow light could be a "caution" or a "low priority

alarm";

— if aresponse from the OPERATOR is required — surely it is an
alarm not a warning or caution.

Discussion/comment

A warning is normally something that alerts the OPERATOR hut no
immediate action is required but further action can be lfazardous —
for example a red light on a door to indicate that entering the room
can be hazardous (lasers, X-ray, etc.). It might then-be appropriate
to initiate an alarm if the door is opened when the «&d light is on.

bubmitter proposed recommendation

The meaning in Table 2 should not state "immediate response" or
"prompt response” but just state "warning* for red and "caution" for
yellow. The note in 7.8.1 should be made normative and state that
flashing lights are only allowed for alarms.

EC 62A recommendation

It is recommended to use IEC 60601-1:2005, and IEC 60601-
1:2005/AMD1:2012 Table 2, for warnings or cautions that are similar
to a safety sign. A typical example would be an indicator
accompanied by natural language describing the HAZARD or
HAZARDOUS SITUATION.

Where the ME EQUIPMENT needs to notify the OPERATOR of a situation|
that requires attention (e.g. immediate or prompt OPERATOR action is
needed or whefi)OPERATOR awareness is needed — see

IEC 60601-128:2006 and IEC 60601-1-8:2006/AMD1:2012, Table 1)
to control¢RISK, an ALARM SYSTEM and ALARM SIGNALS are
recommended (see IEC 60601-1-8:2006, Clause 4).

NOTE\ Colour definitions of warnings, cautions, proper operation
and\alarms are according to IEC 60073, and IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012, 7.8.1. If the red light is flashing, it is
an alarm signal.

The response of the OPERATOR as currently addressed in

IEC 60601-1:2005 Table 2, related to the meaning of warnings and
cautions seems to be in conflict with definition 3.141 of

IEC 60601-1:2005/AMD1:2012 for ALARM CONDITION. This should be
clarified in a future revision of IEC 60601-1.

412.109 Single Y1 capacitor for MmoPP
Recommendation number 109
Clause(s)*number (only) 8.5.1

boUrce/problem

Is a single Y-capacitor between a secondary circuit and an APPLIED
PART acceptable?

Discussion/comment

This issue is addressed in IEC 60601-1:2005/AMD1:2012.

Submitter proposed recommendation

SC 62A recommendation

The issue is already addressed in IEC 60601-1:2005/AMD1:2012.
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4.2.110 WORKING VOLTAGE > 14 140 V peak

Recommendation number

110

Clause(s) number (only)

8.8.3, Table 6; 8.9

Source/problem

Solid insulation is only tested and separation distances are only
measured if the WORKING VOLTAGE is less than 14 140 V peak or is
specified in a particular standard. What tests should be done if there
is no particular standard?

Discussion/comment

SC 62A is aware only of ME EQUIPMENT operating at voltages greater
than 14 140 V having particular standards that describe what to do.

bubmitter proposed recommendation

EC 62A recommendation

Usually, particular standards address the issue. For example¢see
IEC 60601-2-2, IEC 60601-2-22, IEC 60601-2-28, IEC 60601-2-36,
IEC 60601-2-44, IEC 60601-2-54.

If no particular standard exists for the EUT, then the particular
standards that deal with high voltage insulation in the .most similar
way should be used as guidance.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

- 18 - IEC TR 60601-4-3:2018 © IEC 2018

4.2.111 CREEPAGE DISTANCE and AIR CLEARANCE for dental equipment

Recommendation number

111

Clause(s) number (only)

IEC 80601-2-60

Source/problem

This particular standard attempts to address the issue: "it is not
possible to meet the requirements of IEC 60601-1 due to the small
size of the dental electric motor" by allowing the minimum possible
CREEPAGE DISTANCES and AIR CLEARANCES obtained from

IEC 60664 (all parts), which is a horizontal safety standard series
that does not consider "PATIENTS". The allowable AIR CLEARANCES are
in fact less than those of IEC 60601-1 for MOOP. This would seem not

to be acceptable following the rationale of IEC 60601.

Firstly, apart from implications concerning the safety of dental
equipment, the concern is that some MANUFACTURERS of

ME EQUIPMENT having no particular standards will refer to_particular
standards that are for devices similar to their device and 'se can use
IEC 80601-2-60 to demonstrate safety.

Note that 8.9 of IEC 60601-1:2005 and IEC 60601+
1:2005/AMD1:2012 is one of the many subclauses’that do not allow
consideration of RISK ASSESSMENT for makingndéecisions of this
nature; so this is major change in the rationale of IEC 60601 (all
parts).

Also, the impulse test method for detefmining the overvoltage
category of secondary circuits and subsequent rationale for
determining compliance limits for"AIR CLEARANCES proposed is a
subject to be addressed in IEC 60601-1 and so this proposal should
be addressed in a future revision of IEC 60601-1.

The definition of PERMANENTLY INSTALLED should surely additionally
state "and is not normally moved" or a similar phrase. Making

ME EQUIPMENT PERMANENTLY INSTALLED does not necessarily
decrease the RISk, 0f PROTECTIVE EARTH CONDUCTOR damage.

The alternative 1S to include mains cord restraint mechanical strengtl
tests. TheL.new dialysis machine standard attempts to get around the
problem.introduced by the home healthcare equipment standard, not
allowing~CLASS | equipment unless permanently installed, by a
methed that introduces additional problems in that dialysis equipment
can'be easily moved around the treatment room whilst "permanently
istalled”, with the significant increase in RISK of mains cord earth
conductor damage.

Discussion/comment

bubmitter proposed recommengdation

EC 62A recommendation

SC 62A refers to the particular standard and to the fact that the
particular standard overrules IEC 60601-1.

Definition of PERMANENTLY INSTALLED:

The issue should be addressed in a future revision of IEC 60601-1.
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4.2.112 Short-circuiting of one constituent part of DOUBLE INSULATION

Recommendation number 112
Clause(s) number (only) 8.1 b), first dash note
8.4.2

8.7.2, third dash
Annex A, Subclause 8.7.2

Source/problem Should short-circuiting of either constituent part of DOUBLE
INSULATION be tested when we measure the leakage current,
especially earth leakage current?

ISCUSSIon/comimnent ACCOTAITg 10 he refererice subclause, TU TS TIOU ODVIOUS Wihethner
SINGLE FAULT CONDITION of short-circuiting either part of DOUBLE
INSULATION (DI) should be tested in terms of LEAKAGE CURRENT

testing, or not.

It is always incorrect that EARTH LEAKAGE CURRENT for the\above
SINGLE FAULT CONDITION is 2x because the applied voltage is 2x from
Annex A, subclause 8.7.2, because power supplies_complying with
IEC 60950-1 (3,5 mA limit) can be used after isolating the
transformer which has 1-mopP oNLY (between the|pfimary and
secondary coils) connected to the SUPPLY MANNS.

Assuming that the SINGLE FAULT CONDITION-Should be tested by
8.1 b), 8.4.2 does not describe EARTH,LEAKAGE CURRENT limit.

bubmitter proposed recommendation | —

EC 62A recommendation The issue is clearly addressed.in 8.7.2, second and third dashes.

42.113 Instability in transport position

Recommendation number 113
Clause(s) number (only) 9.4.3.1
bource/problem Compliance is unclear (contradictive) because it says: "prepare as

described in 9.4.2.2" (NORMAL USE) directly followed by: "The MOBILE
ME EQUIPMENT is placed in its transport position". There is no
mentioning of the instructions. The text which follows within brackets
implies that one shall follow the instructions, but it is unfortunate tha
the text is not as clear as in 9.4.2.1.

Discussion/comment In 9.4.2.1, it is clear that the ME EQUIPMENT is set up in transport
position as described in the instruction. Only if such information is
missing, is the ME EQUIPMENT set up according to 9.4.2.2.

The same would reasonably apply for 9.4.3.1.

bubmitter proposed recommendation This can be fixed either by using the same wording as in 9.4.2.1 or
simply by changing the reference in 9.4.3.1 from 9.4.2.2 to 9.4.2.1.

bC 62A recommendation It is recommended to change the reference in the 9.4.3.1 compliance
paragraph from currently 9.4.2.2 to0 9.4.2.1.
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4.2.114 Delay time for conducting leakage current tests after humidity preconditioning

treatment
Recommendation number 114
Clause(s) number (only) 8.7.1

Source/problem

IEC 60601-1:1988 required that LEAKAGE CURRENT measurement be
conducted starting 1 h after the humidity preconditioning treatment. It
appears that IEC 60601-1:2005 does not specify a delay time?

Discussion/comment

8.7.1 b) — at operating temperature and following the humidity
preconditioning treatment, as described in 5.7.

Is this a gap in IEC 60601-1? What would be the appropriate delay
time?

bubmitter proposed recommendation

EC 62A recommendation

After humidity preconditioning treatment, LEAKAGE CURRENT testing
should be conducted immediately after the DIELECTRIC [STRENGTH test
has been completed (no delay time).

412.115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS

Recommendation number

115

Clause(s) number (only)

8.5.5

bource/problem

DEFIBRILLATION-PROOF testing“on operating tables in IEC 60601-2-46

IEC 60601-1 requires that if the APPLIED PART (the table top) has
conductive parts, it shall)be possible to connect these parts to
potential equalization (where locally so required).

Defibrillation-ptoof“testing is performed also without connection to
protective earth'and potential equalization.

The formereXclusion (energy on the ENCLOSURE) as present in
Clause @7 in edition 1 of IEC 60601-2-46 and in 201.8.5.5.1 in draft
editign, 2 is not present in the published edition 2 (IEC 60601-2-
46:2010).

How is defibrillation-proof testing performed on a table with Type B
defibrillation-proof rating and conductive APPLIED PART?

Discussion/comment

bubmitter proposed recommendation

EC 62A recommendation

Test should be performed according to applicable standards.

It has to be clearly distinguished between the APPLIED PART and
ENCLOSURE parts. The defibrillation energy measurement should not
be conducted from surfaces which are APPLIED PARTS, but only from
surfaces which are ENCLOSURE parts.

If hazardous electrical energy appears on the ENCLOSURE, which
might be conductively connected to the DEFIBRILLATION-PROOF TYPE B
APPLIED PART, then this is a FAIL.

The operating table top surface is the APPLIED PART, so the
defibrillation energy measurement should not be conducted from thaf

surface as well. Measurements should be done from parts, which are
not the APPLIED PART, for example the operating table legs.
Consequently, if the operating table legs are not isolated from the
operating table top surface (=APPLIED PART), this design fails.
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4.2.116 Instability excluding transport position

Recommendation number

116

Clause(s) number (only)

9.4.2.2, compliance paragraph

Source/problem

The second sentence leads to various interpretations on the floor
surface used, leading to non-repeatable test results.

Discussion/comment

The hardness of the material and the friction between wheels and
floor surface has a significant impact on test results.

The base material is not critical but it shall be hard and flat and thus

concreteis-a-good-example-—The ton materialis-however critical -t

seems the intention of IEC 60601-1 was to state vinyl flooring as_the
top material, simulating the vast majority of hospital flooring. With
this in mind it seems there is a typo in the text. Moving the end=-
bracket from the end of the sentence to after "floor" would gectify the
problem making the vinyl floor normative.

bubmitter proposed recommendation

Change the wording within brackets to read:
"(e.g. concrete floor)"

EC 62A recommendation

To better ensure test repeatability the following is‘recommended:

"The test floor surface is to be hard and flat (e.g. concrete floor)
covered with 2 mm to 4 mm thick vinyl floéring material."

2.117 DIELECTRIC STRENGTH of two serial MOPP barrier parts

Recommendation number 117
Clause(s) number (only) 8.8.3
Table 6

bource/problem

The fact that each*MoppP of 2 moPpPs shall withstand 1 500 V can be
misinterpreted, that 3 000 V total would be sufficient for 2 MOPP in thg
form of D@UBLE INSULATION and that 4 000 V is required only for
2 MOPP jn the form of REINFORCED INSULATION.

The rationale states that each individual MmoPP has to meet the
1 500 V. There is no requirement for a MOPP to pass a 2 500 V test.

Discussion/comment

Is'a recommendation required to clarify that DIELECTRIC STRENGTH
test is to be applied first with 1 500 V each and then followed by
4 000 V total?

bubmitter proposed recommendation

EC 62A recommendation

We suggest two options to meet the requirements of IEC 60601-1:
Option 1:

If a 2 MOPP barrier is clearly divided in two individual serial 1 moPP
barriers (without any bypass), each one should be tested with
minimum of 1 500 V. However, due to the fact that both barriers
together should reach the 4 000 V level, one of the two barriers
should comply with a higher test voltage of 2 500 V. In the case that
1 mopp complies with a DIELECTRIC STRENGTH test voltage higher
than 1 500 V (e.g. 1 900 V) but less than 2 500 V, the other 1 moPP
barrier should be able to withstand the rest up to a total 4 000 V for
both mopPpPs together, i.e. here 2 100V (1 900V +2 100V =

27000 V). When option 1 1S applicable and 1S used, a DIELECTRIC
STRENGTH test of the total 2 MmopPP barrier with 4 000 V should not be
required.

Option 2:

a) Each single 1 moppP should be tested with minimum 1 500 V, and
b) The whole 2 mopPP should be tested with 4 000 V.
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4.2.118 Overheating transformer

Recommendation number 118
Clause(s) number (only) 15.5.1.1
Source/problem The text in the heading of Table 31 (contrary to edition 2) includes a

tolerance of £ 5 °C. This implies that the 25 °C is a test condition
only but the temperature to be compared to the limits in Table 31
shall be the temperature rise plus the specified ambient.

Also, the rationale (last paragraph) indicates this is the case. The
rationale implies that SINGLE FAULT CONDITION and overload would be
TaraTo do 1T & champer. TS 1T tUr MpIes tTat NORMAL CONDITION
testing would not be hard to do in a chamber, which seems a bit
strange.

To use temperature rise plus the specified ambient is logical becausg
the ambient is normally not different at SINGLE FAULT CONDITHON
compared to NORMAL CONDITION. However, if this is the\intention of
IEC 60601-1, it is much more stringent versus edition 2-where we
(and several other test laboratories) have always used temperature
rise + 25 °C during SINGLE FAULT CONDITION and \overload testing.

Discussion/comment One standard committee member proposed-in May 2009 that
transformers with protective device should-be tested at 25 °C while
impedance protected transformers should be tested at specified
ambient.

Irrespective of test conditions, which is the correct temperature to
add to the measured temperature rise?

Is an interpretation/recomméndation needed to clarify the test
conditions and the temperature to be added to the measured
temperature rise?

bubmitter proposed recommendation -

bC 62A recommendation Annex A, subclause 15.5.1.1, clarifies that the results of overload
and short-cirCuit tests are based on exactly 25 °C ambient
temperature”’ If the ambient temperature deviates in the laboratory
from 25(°C but remains in the range of 20 °C to 30 °C, a necessary
adjustment of the measured values back to 25 °C should be done.

In~addition, a future revision of IEC 60601-1 should reconsider if it
would be more appropriate to adjust the measurement result to real
allowed ambient temperature instead of 25 °C.
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4.2.119 Test equipment for recurrent tests according to IEC 62353 testing used within
IEC 60601-1 type approval testing

Recommendation number 119
Clause(s) number (only) 8.7,
8.6.4

Source/problem

Maintenance test equipment (i.e. test equipment for recurrent test)
used for type approval tests according to IEC 60601-1.

The question is: Are there accuracy and test method concerns if
maintenance test equipment is used for a different purpose in the

fleld of IEC 60601-1 type approval testing?

The maintenance test equipment is usually designed for

— periodic safety checks when the medical device is already on the
market,

—  MANUFACTURER production line end tests, and
— interim tests of the production line.

However, maintenance tests are not suitable foritest laboratories
performing initial tests (type approval tests) according to
IEC 60601-1 for approval purposes due to the following reasons.

— The PATIENT LEAKAGE CURRENT measurement with mains
voltages on the APPLIED PART shall-be conducted with a resistor
used in series with the MD. The, resistor for BF 230 V shall be
modified according to IEC TR 62296 recommendation number,
which is usually not implemented.

— Such devices uses a "normalized voltage" of their input voltage
instead of 110 % of,the \RATED (label) medical device voltage.
For example: If the-available power socket has 220 V,
measurement will be done with 242 V instead of 264 V, which is
based on the-abel of the medical device (240 V) plus 10 %.

— Sometimes,/thé second isolated power for e.g. mains on the
APPLIEDPART is not 110 % of the RATED input voltage (264 VAC)

— In other.cases, the test equipment measures with 100 % of the
voltage and calculates the 110 % value only.

— ‘Semetimes, such test equipment cannot select between 50 Hz
and 60 Hz measurements.

&) Accuracy is not adequate, and therefore CTL sheet 251A (B) nof]
fulfilled.

NOTE The LEAKAGE CURRENT measurement according t
8.7.4.4 requires to use a voltage measuring instrument (not th¢
measuring device) which is able to indicate true RMS values of
frequencies up to 1 MHz. To indicate such high frequencies i
usually only possible by using an oscilloscope. Using
multimeter might not be sufficient, because those are ofte
limited to kHz frequencies.

— Such automatic test equipment is not able to select single tests
and therefore cannot wait until the ME EQUIPMENT is within a
special mode (e.g. standby mode).

—  Perhaps 3" edition test setups cannot be implemented.

— Such devices work with internally relays. The contacts of the
relays-switch are not visible from the outside. The contacts of
such relays are oxidised after some period of use due to

frastroversdurimgswitchimg g carrents— T s teads to comntact
resistance, which influences the correct detection of leakage
currents.
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Recommendation 119 (continued)

—  The verification of the MD (1 kQ // 10 kQ // capacitor) is not
possible from the outside before each measurement. Therefore,
the test expert shall trust the calibration label, even if it is
11 months old. Consequently, one can never be sure if the test
result is correct until the next calibration is successfully finished.
Concretely, this means there exists a high probability of "recall”
of all tested medical device by a test laboratory in a 11-month
period, i.e. the test laboratory shall contact e.g. 100 medical
manufacturers and request a retesting of their product free of
charge (image damaged).

— Sometimes, it is questionable if "T RMS" measurements will be
conducted.

— Not all switch conditions of IEC 60601-1 are possible, for
example testing during stand-by.

— Testing with a MD independent from waveform and frequency
according to 8.7.3 e) is not possible.

— Such devices are not suited to test high power (16 A).

— Such devices are not suited to test 3 phase 'systems such as X-
ray.

—  Such devices are not suited for testingsME SYSTEMS
(IEC 60601-1-1) with two POWER SUPRLY CORDS or with one
POWER SUPPLY CORD, which contains two protective earth
conductors.

— Tests according to 8.5.1.2. and 8.5.1.3 (protective impedance)
are not possible.

— During measurement‘efimains voltages at a floating F-type
APPLIED PART, the internal intermediate circuits which have a
connection to the SHP/SOP are not earthed as required by
IEC 60601-148:7).

—  The protective‘earth of the installation will be used as protective
earth reference pole of the test set-up. This could lead to wrong
test restlts for CF devices (PATIENT LEAKAGE CURRENT = 10 pA)
if the protective earth of the installation building is not "clean".

— Sometimes, DC/AC values are not distinguished.

— .\ Canada requires 40 A protective earth test. Such devices do not
carry out protective earth tests with 40 A. Sometimes, it works
with 10 A only (those required in IEC 60601-1 are 25 A).

If the input fuses are very high, due to high input power (MRI 200 A
per phase), then the protective earth test shall be conducted with, fo
example, 1,5 times the rated input current.

Discussion/comment

The above overview shows many concerns if maintenance test
equipment would be used for type approval tests according
IEC 60601-1.

However, SC 62A is of the opinion that IEC 60601-1 is already clear
enough related to the accuracy of the test equipment and the correct]
test method. Test laboratories within the CB-scheme are not
concerned because, if they use not-suited test equipment, this would|
be detected, for example during IECEE audits or during IECEE
proficiency tests.

bubmitter proposed recommendation

Issue a recommendation not to allow recurrent test equipment for
IEC 60601-1 type approval tests as long as no objective evidence of

suitability related to all IEC 60601-1 requirements, for example those
listed in the above overview, is given.

SC 62A recommendation

SC 62A is not responsible for dealing with suitable test equipment
and possible testing errors based on selection of unsuitable test
equipment.
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4.2.120 Tolerances of apparatus
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Recommendation number

120

Clause(s) number (only)

9.4.2.4.3, 15.3.5 a), 15.3.5 b), 15.3.5 ¢)

Source/problem

Linear dimension tolerances; for threshold and rough handling
apparatus

Discussion/comment

Key dimensions are 10 mm (when using IEC 60601-
1:2005/AMD1:2012), 20 mm, and 40 mm. No tolerances are
specified.

Tolerance-allowed by CB decision-251B. \vear 2009
>4 ™

For linear dimensions:

1 mm up to 25 mm, £0,1 mm

25 mm and higher mm, +0,5 %

for 10 mm, tolerance of £0,1 mm

for 20 mm, tolerance of £0,1 mm

for 40 mm, tolerance of £0,2 mm
Our group (SC 62A, WG 17/MT 29) recognized that there would be
metric board sizes and slightly different Amebnican board sizes.
Perhaps we should have put intended tolérances in clauses. As this

was not done, we would like to suggestithat there be a
recommendation to specify tolerances that were intended.

bubmitter proposed recommendation

Tolerances intended:

the greater of + mm or + 5& tolerance.
for 10 mm, tolerance £, 2X\mm

for 20 mm, tolerance’+ 1 mm

for 40 mm, tolerance + 2 mm

EC 62A recommendation

9.4.2.4.3 spegifies tolerances as specified in IEC 60601-
1:2005/AMD1:2012, which is £0,5 mm for a 10 mm threshold.

SC 62Avrecommends the following proposal:

+51% should be applied as the tolerance of values from 15.3.5 a),
15.3.5 b), and 15.3.5 c¢) of IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012.

NOTE Due to humidity reasons, a very small tolerance is not
practical.
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4.2.121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE

Recommendation number 121
Clause(s) number (only) 8.1 a) last dash
8.1 b) last dash
8.6.9
Source/problem This comment is not necessarily related to electrical HAZARDS. It

concerns contradiction in the two clauses.

If 8.1 a) last dash overrides 8.1 b) last dash, there seems little point
in allowing functional earth connections at all, since they can often
peE usclu 10 Preverit 1055 U ESSENTIAL FERFURMANCE.

If a mains earth connection complies with IEC 60601-1:2005,
subclauses 8.6.2, 8.6.3 and 8.6.5, for the requirements for a
protective earth, then failure of this connection should not be a
NORMAL CONDITION but a SINGLE FAULT CONDITION.

Note this might not be related to "electrical hazards" @hd-so should
not be confined to Clause 8.

Further, concerning 8.6.9, the internal FUNCTIONAL EARTH
CONDUCTORS should not be green/yellow so_as hot to be confused
with PROTECTIVE EARTH CONDUCTORS (note that IEC 60950 (all parts)
does not allow green/yellow).

Discussion/comment —

bubmitter proposed recommendation Allow disconnections of mains €arth connections that comply with
IEC 60601-1:2005, 8.6.2, 8.6(3 and 8.6.5, for the requirements for a
protective earth to be a SINGLEFAULT CONDITION.

Allow internal FUNCTIONAL EARTH CONDUCTORS to be not
green/yellow.

EC 62A recommendation If a FUNCTIONAL EARTH CONDUCTOR is used as a RISK CONTROL
measure to achiéve ESSENTIAL PERFORMANCE, then it should be
constructed itna way which allows a break of the FUNCTIONAL EARTH
CONDUCTOR. 10 be regarded as a SINGLE FAULT CONDITION.

Mechanieal construction aspects (see 8.10.2) are required. The
current carrying capacity requirement (see 8.6.4 for protective earth)
does not apply.

Subclause 8.6.9 does not require that internal FUNCTIONAL EARTH
CONDUCTOR to be green yellow, because it speaks about the POWER
SUPPLY CORD.
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Recommendation number

122

Clause(s) number (only)

8.5.4

Source/problem

Resonance voltage on start capacitors on motors subclause 8.5.4
and CREEPAGE DISTANCE and AIR CLEARANCE values related to slot
insulations in motors.

From 8.5.4, it is clear that the measured U_ (voltage at cap) shall be
used as the U (WORKING VOLTAGE) when establishing the test voltage
(same as in edition 2).

There is no similar statement regarding U, for isolation distances
(same as in edition 2). In practice, test laboratories have strictly,
applied the U_ only for DIELECTRIC STRENGTH on motors and not.for
isolation distances in motors.

The relaxation of CREEPAGE DISTANCE allowed per 57.10%a)%in edition
2 is no longer present in edition 3.

If U, shall be applied as well for AIR CLEARANCE and.CREEPAGE
DISTANCE, without any relaxation of creepage, very few motors will
pass testing to IEC 60601-1 since they are mostly designed for
industrial applications and house-hold appliahces.

Shall U_ be applied for AIR CLEARANCE?

Shall U_ be applied for CREEPAGE ©JSTANCE?

Discussion/comment

Since withstand voltage is related/based on clearance, it is perhaps
logical that the U_ shall be applied also for AIR CLEARANCE. However,
if applied to CREEPAGE DISTANCE, many motors previously complying
with edition 2 will now fail.

bubmitter proposed recommendation

The measured U¢ iSused for DIELECTRIC STRENGTH but not for
AIR CLEARANCE afnd CREEPAGE DISTANCE.

EC 62A recommendation

Requirements_for motors are not fully given in IEC 60601-1, so it is
unaddressethin IEC 60601-1. It is recommended:

DIELECTRIC STRENGTH:

WORKING VOLTAGE according to 8.5.4, seventh dash, should be
applied.

CREEPAGE DISTANCE:

The MAINS VOLTAGE (not the resonance voltage) should be applied as
WORKING VOLTAGE for motors. For slot insulation of motors, a
reduction to 50 % of the values of Table 12 or Table 16 for CREEPAGH
DISTANCES shall be allowed, with a minimum of 2 mm at 250 V.

The 50 % reduction of CREEPAGE DISTANCE for all types of motors
should be used, not just AC motors with resonance voltage.

AIR CLEARANCE:

The MAINS VOLTAGE to the motor (not the resonance voltage) as
WORKING VOLTAGE for motors should be used, and Table 12 or
Table 13 should be used.

Apply rule 8.9.1.4 (CREEPAGE DISTANCE never less than AIR
CLEARANCE) and 8.9.1.5 (altitude factor).

ATl e ; AT I = AAAG—dad O
NUTLE e SUTUUUIT 15 pdaitry vastu UlT TEw UUUUL=1.1J00.
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Recommendation number

123

Clause(s) number (only)

8.1

Source/problem

In the IECEE Test Report Form (TRF) IEC60601_1G:2010-12, only
MOP (MOOP or MOPP) are defined.

How shall the operational insulation be recorded in the insulation
diagram and table?

Discussion/comment

bubmitter proposed recommendation

OP Insulation shall show up in the insulation diagram (e.g. with an
addition comment that is not relied on for safety).

EC 62A recommendation

IEC 60601-1 does not have a definition for the term "operational
insulation" = functional insulation barrier.

However, for better understanding of the insulation diagram and the
design of the ME EQUIPMENT, SC 62A supports that it-could make
sense to document the "operational insulation" in the TRF, for
example at the insulation diagram.

412.124 WORKING VOLTAGE measurement

Recommendation number

124

Clause(s) number (only)

8.5.4

bource/problem

IEC 60601-1 does not déescribe how to measure WORKING VOLTAGE
on floating parts. How shall WORKING VOLTAGE measurement be
performed on floating parts?

Discussion/comment

bubmitter proposed recommendation

Use proceduré.of IEC 60950-1:2005, 1.4.9 (excerpted below).

EC 62A recommendation

It is recommended to measure WORKING VOLTAGE according to the
procedure in IEC 60950-1:2005, 2.10.2:

Case A (estimated to cover > 95 % of all cases):

If'a transformer winding or other part is not connected to a circuit
that establishes its potential relative to earth, it should be assumed
to be earthed at the point by which the highest WORKING VOLTAGE is
obtained. In real practice, it can be achieved by using a PEN
(protective earth connected to neutral) line in the installation, or an
earth connection by a sip/soP, or an earth potential by the PATIENT —
APPLIED PART.

Case B (estimated to cover <5 % of all cases):

Two different possibilities exist (see Figure 1 below):

B1) The floating circuit (U,) is isolated by 1 MOP (based on the
floating circuit voltage U,) to earth. The WORKING VOLTAGE (U,,)
of the MAINS barrier is the highest voltage of one side of the
barrier concerned for which the WORKING VOLTAGE is
determined, i.e. either U, or U, whichever is higher.

B2) The floating circuit (U,) is not at least isolated by 1 MOP (baseqg

on the floating circuit voltage U,) to earth: for the measurement
of the WORKING VOLTAGE (U, ) of the MAINS barrier, both sides
have to be earthed for U, measurement to get repeatable worst
case results.
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Recommendation 124 (continued)

Recommendation (continued)
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Figure 1 — WORKING VOLTAGE(measuremnent

4)2.125 Defibrillation test

Recommendation number 125
Clause(s) number (only) 8.5
bource/problem Defibrillation tests\en conductive TYPE B APPLIED PARTS, €.¢. an

operating table.

Discussion/comment IEC 6060%-Lrequires that, if the APPLIED PART (the table top) has
conductive parts, these parts shall be possible to connect to a
POTENTMAL EQUALIZATION CONDUCTOR (where locally so required).

Thevdefibrillation test is performed also without connection to
protective earth and the POTENTIAL EQUALIZATION CONDUCTOR.

The former exclusion (energy on the ENCLOSURE) as present in
Clause 17 in edition 1 of IEC 60601-2-46 and in 201.8.5.5.1 in draft
edition 2 is not present in the published edition 2 (IEC 60601-2-
46:2010).

If tested as described in IEC 60601-1, there will be a short-circuit of
the test voltage which would normally be a failure.

How is defibrillation test performed on a table with Type B
defibrillation-proof and conductive APPLIED PART?

bubmitter propesed recommendation | have no proposal.

bC 62A recommendation The issue belongs to the committee responsible for the particular
standard. Please contact the expert group responsible for

IEC 60601-2-46 or rephrase the question without any link to a
particular standard. See in addition recommendation 4.2.115.
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4.2.126 Oil containers for moving parts

Recommendation number

126

Clause(s) number (only)

15.4.9

Source/problem

There is a fixed equipment with multiple movement and axis, where
components under questions are moved in such a way that they can
be compared with PORTABLE equipment. Do motors, gear boxes of
such fixed equipment fall under this subclause?

If yes, does it apply also for FIXED equipment with multiple
movements where these parts move around?

What is the understanding of "partially sealed"?

Discussion/comment

bubmitter proposed recommendation

The recommendation shall make clear how to handle such
components.

EC 62A recommendation

15.4.9 c) applies.

15.4.9 a) and b) do not apply if strictly followingithe wording of

IEC 60601-1, because the described ME EQUIPMENT is neither
PORTABLE nor MOBILE. However, the safetyrelevant aspects behind
these items make sense. Therefore, it is tecommended to follow the
RISK MANAGEMENT approach, which refersyback to International
Standards in ISO 14971:2007, 3.2 and.then to apply 15.4.9 a) and b)
but ignoring the words PORTABLE, ant-MOBILE.

NOTE See as well the RISK MANAGEMENT requirement in 13.2.6
about leakage and liquids.

4)2.127 PERMANENTLY INSTALLED ME EQUIPMENT if\the HOME HEALTHCARE ENVIRONMENT

Recommendation number

127

Clause(s) number (only)

3.84 of |[EC*60601-1:2005, 7.5.1 of IEC 60601-1-11:2010 and
IEC 60601-1-11:2015

bource/problem

Wethad a home care product in protection class | with the typical
Schuko mains plug. The installation in the home is always done by
the MANUFACTURER'S own personnel.

In order to comply with the requirements for permanent connection,
the MANUFACTURER used a metal locking device that was screwed
into the wall (one screw on each side of the wall socket outlet). This
way, the plug could not be detached without the use of a tool and
thus IEC 60601-1 was fulfilled when reading it to the letter rather
than understanding what | believe is the intent of IEC 60601-1.

Of course the quality of the protective earth connection between the
wall socket outlet and plug does not become better simply because
the plug cannot be pulled out. Right or wrong, we did not accept the
design.

The MANUFACTURER decided instead during installation to exchange
the wall socket outlet to a correct installation box with a cord
anchorage and cord guard. Because the product was MOBILE they
also added a steel wire, shorter than the mains cord, to relieve the

cord-from-strain-—\\e :\r-r-nptnd this rlncign However tharg can bho
T T T

severe strain when a 100 kg MOBILE equipment is moved so the fixing
shall be very well dimensioned.

| think IEC 60601-1 is too vague in the definition of PERMANENTLY
INSTALLED.
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Recommendation 127 (continued)

Discussion/comment

SC 62A discussion: This answer applies only to the home care
environment, not to the hospital environment.

The SC 62A interpretation of the wording of IEC 60601-1:2005 and
IEC 60601-1-11:2010 and IEC 60601-1-11:2015 concludes that the
solution of securing a mains plug with two screws would fulfil the
requirement of IEC 60601-1.

NOTE 1 The design described above has a fuse inside of the
ME EQUIPMENT in the neutral line, which is not allowed for

pPeTiarncritry illbldllﬁu ﬁquiplllﬁlll. EC OUTOU-1 dllOWS 10O TUStE UIE
neutral only if adequate warnings are used. However, the issue itself
clearly falls within the responsibility of IEC 60601-1-11. Therefore,
SC 62A has forwarded this issue to the expert group responsigle for
IEC 60601-1-11 for their decision.

NOTE 2 See IEC 60601-2-16 for specialized uniquerplug allowed
under certain condition with class | ME EQUIPMENT.&£Xample locking
type receptacle.

bubmitter proposed recommendation

EC 62A recommendation

Having considered the question at their-January 2013 meeting in
London, UK, IEC/SC 62A-1SO/TC 1214SC 3 Joint Working Group
(JWG) offered the following opinion-

1) This concern can better be ‘@ddressed by the particular standard
for this type of ME EQUIPMENT if it is felt that a CLASS Il SUPPLY
MAINS connection is natfedsible. The recommended connection
would be for the particular standard to specify a type of suitable
locking sturdy plug-that is not commonly found in the home
healthcare settihg which would require a suitably trained
electrician tosinstall the protective earth enabled connection
point in the” HOME HEALTHCARE ENVIRONMENT for the SERVICE
PERSONNEL to use when installing the ME EQUIPMENT in the home)}.
This would allow a secure assured protective earth and a heavy
cord that would not likely be pulled from the socket but would
allow for easy transfer of the MOBILE equipment.

2) .\ However, if one company shows that this ME EQUIPMENT can be
put on the market without a CLASS | SUPPLY MAINS connection, it
would seem that a CLASS Il SUPPLY MAINS connection would
eliminate many reasonably foreseen RISKs as highlighted in the
rationale of Clause 6 of IEC 60601-1-11:2010 and of
IEC°60601-1-11:2015 and the state of the art would not be a
CLASS | SUPPLY MAINS connection.

3) Until the year 2013 it is known that at least one MANUFACTURER
of home use dialysis is going to 2-prong plugs to bring their
product into compliance (i.e. it can be done for this class of
equipment).

4) From a RISK MANAGEMENT viewpoint, unless the two screws are
not connected to a "normal" mains receptacle, the HAZARDOUS
SITUATION of NO protective earth in the receptacle has not been
solved.

5) There are no grounded outlets in many countries (parts of
Scandinavia and Japan, for instance). So any conventional outle|
(mains receptacle) will have no protective earth unless it is

custom installed. Plugging equipment that requires a protective
earth to be SINGLE FAULT SAFE into an ungrounded outlet is an
unacceptable RiSK.

That notwithstanding, if the installation process requires that the
effectiveness of the ground in the receptacle is verified and the plug
is then connected with 2 screws (needs a tool), the design would
comply with the requirements in the standard. But it is reasonably
foreseeable that the home user will move the equipment to a
different location (a receptacle without a PE) and thereby create an
unacceptable RISK. Any MANUFACTURER doing that is taking a
significant (unacceptable) RISK, even though they are technically in
compliance with the standard.
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Recommendation 127 (continued)

SC 62A recommendation (continued)

SC 62A additional information:

To fix a mains plug with screws to the wall is against the national
electrical code in some countries.

Separation from mains shall be ensured by suitable mains switches
Or DETACHABLE POWER SUPPLY CORD.

2 128 Putystyrenme prate fOT TEARAGE CURRENT tESTS

Recommendation number

128

Clause(s) number (only)

8.7.4.3 d) 1)

bource/problem

8.7.4.3 d) 1) Measuring arrangements. Background: 8.7.4.3 d) 1)
Measuring arrangements — APPLIED PARTS: dielectric.constant of
approximately 1 and approximately 200 mm above' an‘earthed metal
surface.

During an internal audit, we were questioned on how we ensured
compliance to 8.7.4.3 d) 1) testing setup/fegudirements?

Discussion/comment

The question raised a number of additienal questions related to
whether the subclause requirementiis really needed or not. So we
made some calculations to see ifidielectric constant or distance
above an earthed metal surfaee has a significant impact on the
measurement arrangement/(read — adds significant capacitance to
the measurement circuit).

IEC 60601-1:2005, 8.7(44, allows the voltage measuring equipment
to have an input capacitance of up to 150 pF, so we use this value a
the limit for our calculations.

Assumption:Large size APPLIED PART (10 cm x 20 cm)

Calculation 1) — What if E r is much higher than 1?
Calculation example: C stray = 150 pF, Distance to protective earth
surfate*with same size: 200 mm, Result E r = 169

Caleulation (2) — What if the distance is much less than 200 mm?
Calculation example: C stray = 150 pF, Er=1

Result: Distance to protective earth = 1,1 mm
From the two examples, it can be concluded:

a) General: The C stray has a reverse linear impact on the
capacitive resistance and therefore as well a linear impact on thg
final measured leakage current. As long as the measuring
equipment does not have more than 150 pF input capacitance, it
does not have any significant impact on the final measured
leakage current. The assumption here is that additional 150 pF
as C stray of the test set up will as well not have any significant
impact on the final leakage measurement.

b) Example 1: IEC 60601-1 requires using an insulating surface
with a dielectric constant of approximately 1. However, the
calculation in example 1 shows that even a dielectric constant of
169 would not increase the C stray value above 150 pF.

c) Example 2: I[EC 60601-1 requires using a distance of 200 mm.
However the calculation in example 2 shows that even a distance
of only 1,1 mm would not increase the C stray value above
150 pF.
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Recommendation 128 (continued)

Submitter proposed recommendation Suggested revision to 8.7.4.3 d) 1) or its rationale to the following
guideline:

(1) Use a wood work bench well insulated from protective earth and
without conductive protective earth layers. The stray capacitance
to protective earth is therefore much lower than 150 pF as
indicated in our calculations.

(2) ESD protected work bench. Some labs use ESD protected work
benches, which are provided with a conductive surface
connected reference to protective earth by approximately
TOU KC. The 100 KL resistor preventis excessive LEAKAGE
CURRENT to PE, but in order to protect against hazardous
LEAKAGE CURRENT to our lab-tech, the table shall be covered, wit
insulation material. The thickness and relative permittivity{s
without relevance to the measurement.

(3) Steel type work bench. In case of testing on a steel"'work bench
connected to PE, the lab-tech shall ensure proper|insulation
material between the workbench and APPLIED PART. Such
material could be a wood plate having a thickaess larger than
8 mm, since the relative permittivity for wood is below 5. (C stray
=110 pF,d =8 mm, Er=15)

bC 62A recommendation SC 62A is not aware of the origin of the test set-up as described in
8.7.4.3.d) 1).

SC 62A recommends regarding tésts conducted on an isolated
surface as sufficient. However, for TYPE CF APPLIED PARTS, it is
recommended to conduct the\tests as required in 8.7.4.3 d) 1), in
order to ensure reproducihility of test results for these sensitive

measurements.
412.129 Push buttons
Recommendation number 129
Clause(s) number (only) 7.4.2
bource/problem Pdsh buttons usually do not have different 'working positions' (e. g.
switches).
Discussion/comment Is 7.4.2 applicable for push buttons?

How to fill in verdict in Test Report Form (TRF)?

bubmitter proposed recomnprendation —

EC 62A recommendation The issue is already addressed in IEC 60601-1:2005 and IEC 60601
1:2005/AMD1:2012, 7.4.2. A push button could be a control
device/switch.
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4.2.130 Temperature limit at the ENCLOSURE in SINGLE FAULT CONDITION

Recommendation number

130

Clause(s) number (only)

13.1.2

Source/problem

Table 23 applies for both NORMAL CONDITION and SINGLE FAULT
CONDITION

Discussion/comment

13.1.2 states in the fourth dash that, for parts likely to be touched,
Table 23 applies, i.e. same levels as in NORMAL CONDITION.

It seems quite unclear what the allowed temperature on an

ENCLOSURE IS

ENCLOSURES, in most cases, are likely to be touched at some point.
On the other hand, to have the same limit as in NORMAL COND/TJON
seems very stringent compared to many other standards. Is, this the
intention of IEC 60601-1?

The second dash implies that some deformation of anENCLOSURE is

allowed as long as it complies with 15.3.1. This is gonfdsing because
how can an ENCLOSURE be allowed to deform without a temperature

higher than in NORMAL CONDITION?

For comparison, IEC 61010-1 allows Total 85 °C (at ambient 40 °C)
during SINGLE FAULT CONDITION.

What is the temperature limit on an ENCLOSURE during SINGLE FAULT
CONDITION testing if it is likely to béteuched at some point/occasion?,

Does the fifth dash apply (other components and materials) when thq
ENCLOSURE is not likely to be‘touched?

bubmitter proposed recommendation

Use fifth dash in 13.1.2 for'temperatures on ENCLOSURES during
SINGLE FAULT CONDITION.

5C 62A recommendation

See Interpretation Sheet ISH 03 published in May 2013 as solution
for this issue.

Temperatures ;of ME EQUIPMENT parts that are not APPLIED PARTS but
are likely to“be touched, exceeding the allowable values in Table 23
when m@asured and adjusted as described in 11.1.3.

The above standard requirement is clarified by the following:

The above requirement is regarded as fulfilled in accordance with 4.5
for temperatures at the surfaces of the ENCLOSURE, if the following
conditions are fulfilled:

— the maximum allowed temperature on OPERATOR accessible
surfaces in SINGLE FAULT CONDITION is 105 °C; and

— the instructions for use contain a warning that, under some
SINGLE FAULT CONDITIONS, the temperature of: (indicate the
surface of concern) could get hot and there is a possible RISk of
a burn if touched; and

— if the RISK ANALYSIS demonstrates a need for a warning symbol

on the ENCLOSURE, safety sign ISO 7010-W017:2011-05 ( &)

shall be used on or adjacent to the hot spot on the ENCLOSURE;
and

— the RISK ASSESSMENT demonstrates that the temperature attained

mine SINGLE FAULT CONDITION TS aCCeptaple; and

— the RISK ASSESSMENT demonstrates that applying the alternative
RISK CONTROL measures in Interpretation Sheet ISH 03 results in
a RESIDUAL RISK that is comparable to the RESIDUAL RISK resulting
from applying the requirement of the standard.

NOTE See ISO 13732-1 for consideration in a future revision of
IEC 60601-1.
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4.2.131 Optic coupler requirements

Recommendation number

131

Clause(s) number (only)

4.8, 8.5, 8.8.2, 8.8.3, 8.9.1, 8.9.3

Source/problem

Optic couplers: Do the ME EQUIPMENT end-product standard's
insulation requirements apply?

Discussion/comment

According to 4.8 a), an optic coupler providing at least 1 MOP would
need to comply with applicable optic coupler standard,

IEC 60747-5-5:2007 (replaces optic clauses from IEC 60747-1, -2, -
3). This standard has appropriate insulation requirements for MmooP,

nowever It aoes not imnctude e U, 4 T Singie 1ayer tMICKINess
requirement in 8.8.2 of

IEC 60601-1:2005, nor does it require the 30 day cemented joifit
requirement in 8.9.3. It does require a partial discharge test fof solid
insulation, including cemented joints, and presumably therelis
aging/conditioning done prior to partial discharge. Presumably is not
appropriate for the CR, CL, DS requirements considered.necessary
for moPP.

According to Figure 5, which is associated with 4,8 a), there is a
decision box at end that says after complying\with component
standard, "are additional end product requiteéments necessary?" | am
not sure how the flow chart matches with\the wording of 4.8, but it
would seem it is always appropriate tg.consider any ME EQUIPMENT
end-product requirements that might be’appropriate for a general
component used with ME EQUIPMENT.

Questions:

Assuming optic coupler provides at least 1 MOP, complies with
IEC 60747-5-5:2007 andiis being used within its ratings (as required
by 4.8.a)),

1) for optic couplers providing at least 1 MOP (MOOP or MOPP), do
we need t@Pequire the 30-day thermal cycling test in 8.9.3?

2) if optic eoupler insulation is supplementary or reinforced (MooP
or MOPR)Mfor > 71 V peak, is it necessary to verify the 0,4 mm
thickness in 8.8.27

3) if‘optic coupler is being used as MOOP, is it necessary to verify
CR, CL, and DS?

Z) " if optic coupler is being used as MOPP, is it necessary to verify
CR, CL, and DS?

For review, here is a comparison of the ME EQUIPMENT insulation
requirements for an optic coupler providing 2 Mmoop for mains
voltage, versus 2 MOPP for mains voltage:

Insulation 2 MOPP 2 MOOP
Rl (240 V RMS) 8 mm CR, 5 mm CR,
5 mm CL, 4 mm CL,
4 kV RMS DS, 3 kV RMS DS,
0,4 mm DTI?, 0,4 mm DTI?,
30 d thermal cycling | 30 d thermal cycling
for cemented joint for cemented joint

2 Perhaps represented by IEC 60747-5-5:2007 partial discharge

testing with pre-conditioning.
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Recommendation 131 (continued)

Incidentally, it is my understanding that IEC 60950-1:2005 requires
IEC 60747-5-5:2007 compliance, and independently verifies the
0,4 mm thickness, but does NOT require the 30-day thermal cycling
test (both of which are end product requirements within

IEC 60950-1).

Submitter proposed recommendation

Assuming optic coupler complies with IEC 60747-5-5:2007 and is
being used within its ratings,

1) for optic couplers providing at least 1 MOP (MOOP or MOPP), do
we need to require the 30 days thermal cycling test in 8,9.32

NO, a partial discharge test and whatever aging/conditioning
tests are required by the component standard are considered
sufficient (it is my understanding that IEC 60950-1:2005 fequires
IEC 60747-5-5:2007 compliance, and does NOT require-the

30 days thermal cycling test).

2) if the optic coupler insulation is supplementary orreinforced
(moop or mopP) for > 71 V peak, do we need topvefify the
0,4 mm thickness in 8.8.2?

NO, a partial discharge test and whatever aging/conditioning
tests are required by the component standard are considered
sufficient (it is my understanding thatdEC 60950-1:2005 requireq
IEC 60747-5-5:2007 compliance andlindependently verifies

0,4 mm DTI thickness. Becausg of-this, optic coupler industry
sometimes includes 0,4 mm DT linformation on its datasheets).

3) if the optic coupler is being used as moopr, do we need to verify
CR, CL, and DS?

NO, IEC 60664-1 requirements are basis for both
IEC 60747-5-5:2007 optic coupler and MOOP insulation
requirements.

4) if the optic cqupler is being used as MOPP, do we need to verify
CR, CL, and' DS?

YES, thistis consistent with 2"¢ edition practice, and recognizes
that MOOP is not sufficient for mopP.

EC 62A recommendation

For an~gpto-coupler providing MooP and MOPP, it is recommended to
test

=\"AIR CLEARANCE at the outside of the opto-coupler,
— CREEPAGE DISTANCE at the outside of the opto-coupler,
— DIELECTRIC STRENGTH at the opto-coupler, and

— compliance with IEC 60747-5-5:2007 or its predecessor
standards (IEC 60747-1, IEC 60747-2, IEC 60747-3).

NOTE The factor of 1,6 on insulation test voltage is only used for
thermal cycling tests (8.9.3), as also in other safety standards (e.g.
IEC 62368-1, IEC 60950-1). IEC 60747-5-5 applies different test
methods. Because we regard IEC 60747-5-5 as equivalent to the
thermal cycling test, the 1,6 factor is not required. This is the same
approach used in IEC 62368-1:2010, 5.5.4. and 5.4.4.4.

DTI (0,4 mm) and thermal cycling testing should not be required
because compliance with the component standards addresses the
RISK of pin holes and thermal effects on the insulating compound.
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4.2.132 Eye-verification of tester before legibility test

Recommendation number

132

Clause(s) number (only)

7.1.2

Source/problem

IEC 60601-1 has special requirements for tester's eyes.

Why was Jaeger card (N6) added with an "and" conjunction (in
IEC 60050-1:2005/AMD1:2012)?

How shall it be proved that the tester is able to read N6 of Jaeger
test card, i.e. visit a doctor?

Shall it be done before every test?

Discussion/comment

The 2"9 Edition of IEC 60601-1 uses the term "normal vision".
Because "normal vision" is an undefined term, the 3™ Edition‘tfied to
set up reproducible test requirements, which has consequéntly led to
compliance criteria related to the tester's eyes.

The compliance criteria in the 3.1 edition says:

The ME EQUIPMENT or its part is positioned so that.the viewpoint is
the intended position of the OPERATOR. If the intehded position of the
OPERATOR is not specified and the positiongs _not obvious, the
viewpoint is at any point within the base ¢f-a-cone subtended by an
angle of 30° to the axis normal to the centre of the plane of the
marking and at a distance of 1 m. The{ambient illumination is the
least favourable level in the range{of100 Ix to 1 500 Ix.

The observer has a visual acuity, corrected if necessary, of:

— 0 on the log Minimum Angte of Resolution (log MAR) scale or 6/§
(20/20); and

— is able to read N6 ©fjthe Jaeger test card;
in normal room lighting conditions (approximately 500 Ix).

The following aspects are still not defined in the compliance criteria
and remain unclear:

1) What does "The observer has a visual acuity, corrected if
necessary, of: 0 on the log Minimum Angle of Resolution (log
MAR) scale or 6/6 (20/20)" mean?

2)<"How should compliance be proven in practice?

3) Is it sufficient if the tester visits an eye-physician in his medical
office before each test, under the condition that the lighting in
the medical office is checked with a calibrated test equipment to
be approximately 500 Ix?

4) What does "approximately" mean? Does it mean for example
450 Ix is not adequate? What about 475 Ix? Where is the limit fo
acceptance?

5) The normal vision of humans changes during a normal work day
It has been proven in the standard committee that members
confirmed that early in the morning they were able to read the
screen whereas in the evening they were not, even though
nothing had changed with the projector. Is it therefore required
that test laboratories hire eye-physicians to verify exactly, beforg
each hour the tester conducts the test, that the normal vision
(acuity) is still given? Consequently, testing without having an
eye-physician and the 500 Ix room available shall be forbidden.

6)—Because thetotouruf thetight durmytestat the ME EQUIPMENT
and during verification of the tester's eyes is not defined, should
we wait with further testing until Amendment 2 fills the gap?

7) Is it allowed to print out a Jaeger card from the Internet and use
this to prove the tester's eyes acuity? If yes, which printer is
defined and which paper size is defined, and which Internet
Jaeger card shall be downloaded?

8) Are there any suggestions based on equivalent safety to show
compliance with this still unclear subclause?
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Recommendation 132 (continued)

Submitter proposed recommendation

Possible alternatives:

— reading the Jaeger card as a single requirement for the tester;

— using ISO 8596:2009 (Landolt rings), — advantage: 1ISO 8596
contains pass-fail-criteria.

Provide a definition of fixed letter sizes for markings.

SC 62A recommendation

SC 62A is unable to make a recommendation at this time. This topic
should be re-discussed during the preparation of a future revision of
IEC 60601-1. See also |IEC 62366:2007, H.2.3.4

NOTE The acuity test 20/20 means that the observer is able to read
capital letters of 1,5 mm size in a 1 m distance.

4/2.133 End stops to prevent overtravel
Recommendation number 133
Clause(s) number (only) 9.2.3.2

bource/problem

IEC 60050-1:2005/AMD1:2012 included.aytable with test criteria. One
test condition is "Run at maximum speed".

Questions:

1) What can be considered‘asimaximum speed?
Is it the speed which iS«onfigured in this application (NORMAL
USE; e.g. fixed configured with motor controller parameters) or
the speed which can be reached theoretically?

2) Shall a SINGKE'FAULT CONDITION (e.g. the motor controller loses 3
parameter¢@nd/allows higher speed) be taken in consideration?

Discussion/comment

It is a generalprinciple, that
a) theaworst case situation shall be regarded during testing;

b) ‘@general subclauses such as 4.7 apply to the whole of
IEC 60601-1, even if not explicitly repeated at several clauses in
IEC 60601-17?

bubmitter proposed recommendation

EC 62A recommendation

Speed:

It is recommended to apply the maximum speed possible to be
adjusted in NORMAL USE, including reasonably foreseeable misuse
and under NORMAL CONDITION.

SINGLE FAULT CONDITION:

The ME EQUIPMENT shall be safe for PATIENTS and OPERATORS in
NORMAL CONDITION and under any possible SINGLE FAULT CONDITION
and under any component faults. It might be necessary to conduct
ESSENTIAL PERFORMANCE testing.

End stops should be capable of withstanding the maximum impulse
energy based on the maximum speed and maximum allowed load
during any SINGLE FAULT CONDITION test or under any component

A7 and o 1 T

il H i Bk malian st t FET=Y L
fattts-r-erderto-ensure-complianee-with-4-—7and-5-1—Fests-under
SINGLE FAULT CONDITION or component faults should be conducted
once.
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4.2.134 MorprP barrier with low WORKING VOLTAGE RMS and high WORKING VOLTAGE peak

Recommendation number 134

Clause(s) number (only) 8.8.3,
8.9.1

Source/problem U, peak generates high values for MoPP not in line with the end
edition

Discussion/comment We experienced ME EQUIPMENT certified to the 2"? edition that does

not pass the DIELECTRIC STRENGTH test when tested to the 3" edition.

Eorthe insulation rnnlllrnmnnfc the 2Nd odition did not consider II

peak voltages. Only the U, RMS was used for creepage, clearance
and DIELECTRIC STRENGTH. |

Ed. 2 use: 2 x (2 x Ugyg + 1 500)
Ed. 3 use: 2 x (1,414 x U ) + 1 500)

For sinus, this will lead to same test voltage as in edition’2 but for
non-sinus with high peaks, it leads to a significantdifferent test
voltage.

For MoPP, the required DIELECTRIC STRENGTH/MeSt significantly
increased from 2"9 edition to 3™ edition of {EC 60601-1 especially if
Ugus @nd U « has high WORKING VOLFAGE measured values.
Consequently, those 2" edition approyved switched mode power
supplies fail the 3" edition requirements.

Is this intentional or is it a mistake?

bubmitter proposed recommendation | —

bC 62A recommendation This recommendation is*telated exclusively to MOPP barriers:

It is noted and confifmed that some 2"d edition approved switch
mode power supglies will fail the 3™ edition 2 MOPP barrier
requirements, for example due to a measured high value of a
WORKING VOLTAGE peak. That is one of several increased
requirements,from the 2"9 edition to the 3™ edition.

1) DIEKECTRIC STRENGTH:

FOr'DIELECTRIC STRENGTH test, U ak should be used as
WORKING VOLTAGE in Table 6.

See as well the note in 8.9.1.15.
2) CREEPAGE DISTANCE:
Table 12 WORKING VOLTAGE RMS should be applied.
3) AIR CLEARANCE:
IEC 60601-1 requires to use Table 12 for WORKING VOLTAGE RM¢{

However, this is in conflict to IEC 60664 series where AIR CLEARANCH
is based on U . This conflict should be addressed during the
preparation ofa future revision of IEC 60601-1.

IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 are not
sufficiently detailed to explicitly address the very special case of a
low WORKING VOLTAGE such as 5 V DC that is present for a long time
with an occasional superimposed peak occurring, for example

150 V peak (ultrasound ME EQUIPMENT) or 18 000 V peak (xenon-
lamps). This special case should be addressed during the
preparation of a future revision of IEC 60601-1.
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Recommendation 134 (continued)

SC 62A recommendation For the time being, one solution is to take the Upeak as WORKING
VOLTAGE. But this will lead to very high AIR CLEARANCE values,
because all values in Table 12 have already considered mains
transients.

Another solution could be short-circuit tests combined with LEAKAGE
CURRENT test.

When IEC 60601-1 is revised, the following suggestion should be
verified: Is it possible for MOPP to use a similar approach as we have

W formoan o tcatha DMG ol of Tohla 19 oand odd tha
H—+O—vt =ttt TRVt ottt —rootre—rr—ao—aera—tr

corresponding peak value of Table 14?

4/2.135 Labeling: spare parts vs. detachable parts vs. ACCESSORIES
Recommendation number 135
Clause(s) number (only) 7.2.2
7.2.4
bource/problem 7.2.2 * Identification

ME EQUIPMENT and its detachable components shall be marked with
the name or trademark of the MANUFACTURER and with a MODEL OR
TYPE REFERENCE unless misidentification does not present an
unacceptable RiSK.

ME EQUIPMENT shall be marked with:

— the name or trademark and contact information of the
MANUFACTURER;

— a MODEL OR TYRE REFERENCE;
— aserial nuniber or lot or batch identifier; and
— the date.of manufacture or use by date, if applicable.

NOTE (See ISO 15223-1 for symbols for MANUFACTURER, serial
number; lot or batch, year of manufacture and use by date.

The'serial number, lot or batch identifier, and the date of
manufacture may be provided in a human readable code or through
automatic identification technology such as barcodes or RFID.

Detachable components of the ME EQUIPMENT shall be marked with:
— the name or trademark of the MANUFACTURER; and
— a MODEL OR TYPE REFERENCE;

unless misidentification does not result in an unacceptable RISK.

[..-]
7.2.4 * Accessories

ACCESSORIES shall be marked with the name or trade-mark of their
MANUFACTURER or supplier, and with a MODEL OR TYPE REFERENCE.
Where no marking of the ACCESSORIES is practicable, these markings
may be affixed to the individual packaging.ACCESSORIES shall be
marked with:

— the name or trade-mark and contact information of their
MANUFACTURER,

— a MODEL OR TYPE REFERENCE;
— a serial number or lot or batch identifier; and
— the date of manufacture or use by date, if applicable.

NOTE See ISO 15223-1 for symbols for MANUFACTURER, serial
number, lot or batch, year of manufacture and use by date.

The serial number, lot or batch identifier, and the date of
manufacture may be provided in a human readable code or through
automatic identification technology such as barcodes or RFID.
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Recommendation 135 (continued)

Source/problem (continued) Where no marking of the ACCESSORIES is practicable, these markings
may be affixed to the individual packaging.

3.3
ACCESSORY
additional part for use with equipment in order to:

— achieve the INTENDED USE,

— adapt it to some special use,
— facilitate its use,

— enhance its performance, or

— enable its functions to be integrated with those of other
equipment

= Problem:

The above IEC 60601-1 subclauses address requirements for:

a) detachable components (not a defined term);

b) AccessoRrIES (defined term).

When applying these IEC 60601-1 requirements literally, then for

example, the following parts — which literally_fulfil the definition of
ACCESSORIES or could be regarded as detachable parts — would FAIL

— |EC 60127 MAINS FUSE;

—  MAINS cable;

— battery cover fixed or not-fixed by a screw;

— all ENcLOSURES parts ifieltding doors, wheels fixed by a tool;

— ECG electrodes (top. pads glued on skin);

— IBP transducer set;

— NIBP cuff;

— breathing hese set (incl. y-piece, water trap, inspire. and expir.
single heses).

So the reahquestion is: What does IEC 60601-1 practically mean?

In summary, this means by applying IEC 60601-1 literally, the
ENTIRE medical industry will fail the requirements.

Discussion/comment At the moment ALL stakeholders (all MANUFACTURERS, test
laboratories, Notified Bodies, ministries of health) do not apply

IEC 60601-1 so restrictively and literally as reflected by the submitte
above.

bubmitter proposed recommeéndation -

bC 62A recommendation 7.2.2 and 7.2.4 should be read by considering defined terms and
notes in IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.

1. Detachable parts:

It is recommended to interpret the undefined term "detachable
component" as follows:

Is an external component (single item or subassembly) which could
be detached from the ME EQUIPMENT or ME SYSTEM without using a
tool.

NOTE 1 Components inside of the ME EQUIPMENT ENCLOSURE are
not considered as detachable parts, because only an authorized
expert is allowed to change these parts by using a tool.

NOTE 2 Parts which are fixed by a tool to the outside of the ME
EQUIPMENT are not considered as detachable parts, because only an
authorized expert is allowed to change these parts by using a ToOL.

2. ACCESSORIES:

It is recommended to read 7.2.2 and 7.2.4 in the context of
IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 as a whole,
as follows:
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Recommendation 135 (continued)

SC 62A recommendation When an ACCESSORY is listed in the instructions for use by the
MANUFACTURER of the ME EQUIPMENT, then this ACCESSORY belongs to
the ME EQUIPMENT as clearly written in 3.63, Note 1:

NOTE 1 ME EQUIPMENT includes those ACCESSORIES as defined by
the MANUFACTURER that are necessary to enable the NORMAL USE of
the ME EQUIPMENT.

It is recommended to read the defined term as follows:

33

ACCESSORY

additional part for use with equipment in order to:
— achieve the INTENDED USE,

— adapt it to some special use,
— facilitate its use,
— enhance its performance, or

— enable its functions to be integrated with these -of other
equipment.

There is a clear distinction in IEC 60601-1‘between:
a) ACCESSORIES defined by the MANUFACTURER:

These items are clearly described in the instructions for use and
belong to the ME EQUIPMENT aceording to Note 1 of 3.63 and
therefore are already covered by IEC 60601-1 requirements via
the type plate of the ME'EQUIPMENT plus the instructions for use.
These items do not need’additional labelling requirements as
listed in 7.2.4. Furthermore, all parts fixed by a tool and
produced by the real ME EQUIPMENT MANUFACTURER are
considered to-be, integral parts of the ME EQUIPMENT and not
ACCESSORJES!

b) AcCCESSQORIES not defined by the MANUFACTURER:

Those“could be ACCESSORIES produced by a third party. Those
item’s are not listed in the instructions for use and therefore are
not covered by the ME EQUIPMENT labelling (type plate plus
instructions for use) as mentioned in Note 1 of 3.63. Those
ACCESSORIES are defined in 3.3 and indicated by the word
"additional". Those items shall comply with 7.2.4.
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4.2.136 Protective earth impedance of ME SYSTEM > 200 mQ

Recommendation number

136

Clause(s) number (only)

16.9.2.2,8.6.4 b), 8.7.2

Source/problem

For ME sYSTEMs which are connected to mains by a mains plug, the
protective earth resistance has to be below 200 mQ instead of the
400 mQ specified in edition 3.0. If exceeding 200 mQ, 8.6.4 b) offers
an alternative in terms of a current limitation for the affected parts of
the system. Diverse ME or non-ME EQUIPMENT, including their mains
cables, can have a protective earth resistance between 100 mQ and

200 mQ. cach \When r-nnnn:rfing one of them to another that
incorporates a mains outlet (e.g. MSO), the protective earth
resistance limit in the ME SYSTEM is exceeded. However, when
applying 8.6.4 b) together with 8.7.2, 15! dash, it is not obviouS:whicH
additional single faults have to be regarded and how an adequate
current limitation should work.

Discussion/comment

If, in a ME SYSTEM, the resistance between protective‘earth
connected parts to the common MAINS PLUG exceed$,200 mQ, the
only additional hazardous situation to be regarded/is a short-circuit
of the live mains wire (L) to such protective eartii connected parts. A
circuit breaker or fuse has to also cut off safely and quickly in this
case, even if the mains installation should-he configured only for safq
cut-off of devices with 200 mQ protective earth resistance. The rating
of such an additional OVER-CURRENT RELEASE has to be adequately
lower than the current rating of thedrsed mains installation circuit.

bubmitter proposed recommendation

Compliance with 8.6.4 b) and’8.7.2, 15! dash, is given when
additional circuit breakers/fuses with a current rating specifically
lower than that of the used\hOspital mains installation are installed in
the mains supply of all devices which exceed 200 mQ protective
earth resistance in & ME'SYSTEM. The OVER-CURRENT RELEASES have
to cut off quickly @andvsafely if the live mains wire (L) is shorted to thg
affected protectiye-earth connected parts. They have to be present ir
each supply.wire which might become live due to reversed polarities
by reversible,MAINS PLUGS.

Example?,OVER-CURRENT RELEASES (fuses) installed in both lines
(phase 'and neutral) either installed at the input or at the output of
MPSO’ (or isolation transformer). This measure ensures that if the
istallation fuse would be assumed to be 10 A to 20 A, and the
additional fuses in the MPSO or X-former would be 8 A, a total
protective earth impedance of the serial two items of ME EQUIPMENT
MPSO (or X-former) could have up to 400 mQ in the complete
protective earth line.

EC 62A recommendation

The solution described in the submitter's proposal applies exclusivel
to ME SYSTEMS powered from DETACHABLE POWER SUPPLY CORDS, but
not for PERMANENTLY INSTALLED ME EQUIPMENT Of PERMANENTLY
INSTALLED ME SYSTEMS. The submitter's proposal should be regarded
as in compliance with 4.5.

Explanation:

Where the pathway of a fault current caused by a live (L) to a
PROTECTIVE EARTH CONNECTION (PE) fault is protected only by the
SUPPLY MAINS circuit over-current release (e.g. circuit breaker or
fuse), the protective earth resistance (PER) of that pathway shall not
exceed 200 mQ.

VWhere the pathway of a 1ault current caused by an L 10 PE 1ault 1s
protected by additional intermediate circuit breakers/fuses with
current ratings specifically lower than that of the SUPPLY MAINS circuit
over-current release, then compliance with 8.6.4 b) and 8.7.2, first
dash, is achieved and the PE-resistance to that part of the fault
pathway may exceed 200 mQ but shall be less than 400 mQ.
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4.2.137 Ball pressure test

Recommendation number 137
Clause(s) number (only) 13.2.13.1
Source/problem It is unclear why the ball pressure test temperature at SINGLE FAULT

CONDITION and overload conditions is based only on the results from
13.2.13.2 to 13.2.13.4 since these are dealing only with ME
EQUIPMENT with heating elements, ME EQUIPMENT with motors and
ME EQUIPMENT for non-continuous operation.

(The same problem exists with the 2"d edition, where 52.4.1 is
poimtimgomy to 525 10 to i)

Is the ball pressure test, based on temperatures in SINGLE FAULT
CONDITION and overload conditions, not required for all types ©Of.mMe
EQUIPMENT?

Discussion/comment This could be an overlooked mistake in IEC 60601-1. Tihe ball
pressure test should be applied, as applicable, to all types of
ME EQUIPMENT.

The compliance paragraph should thus refer only*to 13.2 as a whole
rather than be limited to 13.2.13.2 to 13.2.13'4,

bubmitter proposed recommendation Apply the ball pressure test to all ME EQUIPMENT and base it on the
temperature measured at any SINGLE FAULT CONDITION or overload
condition under 13.2.

bC 62A recommendation The maintenance team responsible for the relevant material of IEC
60601-1has confirmed that there is a gap in IEC 60601-1.

SINGLE FAULT CONDITION oncemponent faults which do not fall in
13.2.13.2 to 13.2.13.4 can result in elevated temperature of
thermoplastic insulation-relied upon as a MoP including parts of the
ENCLOSURE.

The ball presstre test in 13.2.13.1 should be based on the
temperaturesmeasured according to 13.2.

13.2.13.1 is supposed to apply beyond ME EQUIPMENT with motors,
heaters'‘@hd ME EQUIPMENT which are classified as non-continuous
operation (it deals with testing overload conditions in terms of
operating mode).

Jhe intent of IEC 60601-1 should be to apply Table 22 to ALL

ME EQUIPMENT and not limit Table 22 to motors/heaters and

ME EQUIPMENT that is classified as non-CONTINUOUS OPERATION. This
makes it clear that exceeding the temperatures in Table 22 is a
failure and since the table is not limited to motors/heaters, it applies
to all ME EQUIPMENT.
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4.2.138 Magnesium alloy ENCLOSURE

Recommendation number 138
Clause(s) number (only) 11.3 b) 3)
Source/problem 11.3 b) 3):

"The ENCLOSURE, and any baffle or flame barrier, shall be made of
metal (except magnesium) or of non-metallic materials, ..."

If pure magnesium shall not be used as the ENCLOSURE, how about
the magnesium alloy ENCLOSURE? Some magnesium alloys can

caontain abhout 90 % magnesium
=)

Discussion/comment

It is claimed that if the thickness of the magnesium alloy ENCLOSURE
is thin enough, or the duration of ignition is long enough, the sample
could be ignited.

bubmitter proposed recommendation

The magnesium alloy ENCLOSURE should be treated as aon-metallic
material, and determine its flammability classificationsinsaccordance
with IEC 60695-11-10.

Minimum requirement: FV2 for TRANSPORTABLE ME EQUIPMENT and
FV-1 for FIXED ME EQUIPMENT Of STATIONARY ME‘EQUIPMENT.

EC 62A recommendation

A magnesium alloy ENCLOSURE should b€ treated as non-metallic
material and its flammability classification determined in accordance
with IEC 60695-11-10.

Minimum requirement: FV2 for TRANSPORTABLE ME EQUIPMENT and
FV-1 for FIXED ME EQUIPMENTOf STATIONARY ME EQUIPMENT.
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4.2.139 Instability with initial movement

Recommendation number

139

Clause(s) number (only)

9.4.1,9.4.3.1c), 9.4.3.2 a), 9.4.3.2 b)

Source/problem

In IEC 60601-1-2005/AMD1:2012, 9.4.1 and 9.4.3 have been
modified in a way that the acceptance criteria "no unacceptable RISK"
by unexpected movement has been deleted in 9.4.1, 9.4.3.1 ¢),
9.4.3.2 a) and 9.4.3.2 b). On the other hand, the allowed movement
of max. 50 mm is specified to be applied "following the initial elastic
movement" (9.4.3.1 c), 9.4.3.2 a) and 9.4.3.2 b)). Therefore, it is not
clear if, for example, a castor with 2 wheels fitted with brakes (and

2 other wheels not fitted with brakes) is allowed to have an "initial
elastic movement" such that it rotates to a position where the brakes
become effective before the 50 mm criterion is applied. In

IEC 60601-1:2005, this interpretation problem can be solved by an
assessment if the resulting RISK is unacceptable or not. With)edition
3 as modified by IEC 60601-1-2005/AMD1:2012, more precise
instruction is needed. In many cases, the described ihitial rotation is
not causing an unacceptable RISk, but there might(be some (few)
cases where such an initial rotation is not acceptable.

The removal of RISK assessments in IEC 60601-1-2005/AMD1:2012
(and also in 9.4) has been done intentionally)in order to avoid too
many references to RISK MANAGEMENT activities where they are not
necessary, for example when there is(no-initial movement.

Discussion/comment

bubmitter proposed recommendation

Clarification that an initial mavement, like initial rotation of a castor
to a position where a 2-brake System becomes effective, is allowed
as long as no electrical connections, gas supplies or breathing gas
tubes are disconnected-hy that movement and the rotation energy is
not high enough todnhjure a person by arms, shelves. etc. This would
avoid to re-installa\RISK ASSESSMENT reference as clear instruction i
given to the test)laboratory.

EC 62A recommendation

There exist different kinds of initial movements:
a) thegotation around a braked castor axis;

b) the rotation of the whole ME EQUIPMENT around one or two locked
castor(s);

c) first movement of the wheel until the wheel lock activates.

NOTE A castor consists of a wheel and fixing holder and perhaps a
brake.

Cases a) and c) above fall under the wording of IEC 60601-1 of
"initial elastic movement, initial creepage, initial pivoting of castors",
because it is assumed that those movements are limited to a non-
critical value.

Case b) above is different. Here, the initial movement can easily be
twice the length of the ME EQUIPMENT for one side of the ME
EQUIPMENT. Even in this condition of the described longer initial
movement, BASIC SAFETY and ESSENTIAL PERFORMANCE shall be
maintained.

Example: When the whole ME EQUIPMENT is rotating, the HAZARD is
that the PATIENT or OPERATOR is crushed between the ME EQUIPMENT
and any other object (e.g.a wall). This should be considered
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Recommendation number

140

Clause(s) number (only)

13.2.13.1

Source/problem

Temperature to be used for the ball pressure test

Discussion/comment

In 8.8.4.1 it is stated that ball pressure is made at the higher of:

— 75 °C or ambient + temperature rise (125 °C or ambient +
temperature rise).

Similarly, edition 2 states in 59.2:

— 75°C or 40 °C + temperature rise (125 °C or 40 °C +
temperature rise).

The above text is very clear and can likely not be misunderstood-

However, 13.2.13.1 states the ball pressure test is performed at a
temperature of 25 °C plus the temperature "measured-,

Shall "measured" be understood as the temperaturfe-rise or the
ambient plus the temperature rise? If the latter is eofrect it means
the test is done with an extra safety margin of 25 °C over the total
temperature in SINGLE FAULT CONDITION. Hawever, at the NORMAL
CONDITION test, there is no safety margin(ef,25 °C (a rationale for thig
is missing).

The same wording exists in the 2" edition, 52.4.1.

The above text is not clear and not worded as for NORMAL CONDITION
and thus it can likely be misunderstood.

From experience with 279 edition test reports, we know several test
laboratories have traditignally added only 25 °C to the temperature
rise in SINGLE FAULT'CONDITION. There can be several reasons for
this, for example;

a) the vague‘textin both editions of IEC 60601-1;

b) the TableXb in ed. 2;

c) the Table XIX in ed. 2;

d) theextin [IEC 60335-1:2010, Clause 30, which reads:

"The test is carried out at a temperature of 40 °C # 2 °C plus the
maximum temperature rise determined during the test of Clause 11,
but it shall be at least

75 °C = 2 °C, for external parts;
125 ° + 2 °C, for parts supporting live parts.

However, for parts of thermoplastic material providing
supplementary insulation or reinforced insulation, the test is carried
out at a temperature of 25 °C #2 °C plus the maximum
temperature rise determined during the tests of Clause 19, if this is
higher."

Clause 19 of IEC 60335-1:2010 is the clause for abnormal operation)
Apparently, there is no extra safety margin in IEC 60335-1.

Example:

ENCLOSURE temperature in NORMAL CONDITION:

delta t 40 at ambient 40 = 80

Ball pressure test is made at: 40 + 40 = 80 °C
ENCLOSURE temperature in SINGLE FAULT CONDITION:
delta t 60 at ambient 40 = 100

Ball pressure test is made at: 60 + 40 + 25 = 125 °C or
60 + 25 =85 °C
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Recommendation 140 (continued)

Discussion/comment

Which temperature shall be added to the temperature rise measured
during SINGLE FAULT CONDITION and overload condition?

Since IEC 60601-1 15t and 2"9 editions, in many respects, are much
like the older IEC 60335-1, it is not clear if the ball pressure test is
also intended to be handled as in IEC 60335-1.

If ambient temperature is 40 °C and temperature rise in SINGLE FAULT
CONDITION is 60 °C, that leads to a temperature "measured" of 100.
To conduct the ball pressure test at 85 °C seems wrong, while

conRdueting-H-atphis262C—=at1265°C-seems—Eorrect—H-canrot-be
conducted at lower temperatures as measured during SINGLE FAULT
CONDITION.

bubmitter proposed recommendation

EC 62A recommendation

IEC 60601-1 opens the door for different interpretationg~tetated to
the undefined term "measured".

It is recommended to read the term "measured"” in 13.2.13.1 as

meaning:

1) the temperature as measured in 13.2.13.2\to 13.2.13.4 (using
the test conditions described in 11.1)that the thermoplastic
material relied upon as a MoP will he\exposed to;

2) PLUS 25 °C as a safety factor.

The test condition as described‘in,11.1 requires the ME EQUIPMENT tQ
be operated in worst-case NQRMAL USE including the maximum
ambient operating temperature”specified in the technical description.
If the laboratory temperature”during the test differs from maximum
ambient temperature spegified in the technical description a
correction reflecting’this difference in temperature is recommended.

The whole appfoach should be re-evaluated in a future revision of
IEC 60601-1because IEC 60335-1 has a different and even
opposite approach to use safety margin for the NORMAL CONDITION
test but no‘safety margin for the SINGLE FAULT CONDITION test. See
also |IEC-60695-10-2 for general ball pressure horizontal tests.
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4.2.141 DIELECTRIC STRENGTH test values

Recommendation number

141

Clause(s) number (only)

8.8.3, Tables 6 and 7

Source/problem

Problem 1: There is a conflict between the values given in Table 7
with values that have to be calculated for the range of peak-voltages
between 10 001 and 14 140 V (peak).

Problem 2: Conflict between values for oPERATOR-safety Table 7
and the formula for PATIENT-safety Table 6.

Riscussionlicomment

Problem -1 oxamble:
T

For U (peak) = 10 000 V the solid insulation has to be tested with a
voltage (RMS) of 10 607 V (according to Table 7).

For U (peak) = 10 001 V, the formula according to Table 6 has.to be
used — meaning [1,06 x U (peak) / V2]. Therefore, for U (peak) =

10 001 V, the calculated test voltage would be 7 496 V((RMS)
according to the formula.

Problem 2, example:
For U (peak) = 10 000 V, the solid insulation has/to be tested with a
voltage (RMS) of ca. 10 607 V (according to Table 7).

For the pPATIENT-safety with a value of 10,000 V (peak), the formula
according to Table 6 has to be used +;meaning
[U (peak) / V2 + 2 000]

Therefore, for U (peak) = 10 000 ', the calculated test voltage would
be 9 071 V (RMS) for PATIENT-safety. But normally for moPP, the
value is higher than for MoQOP,

bubmitter proposed recommendation

Problem 1: Change the-formula into:
1,061 x U (peak) 21,061 x 10 001 V (peak) = 10 611 V (RMS)

The elimination,df."} ¥2" only causes a new conflict, because with
1,06 x 10 001 ¥(peak) = 10 601 V (RMS), the test-voltage is still
below the value of Table 7 for 10 000 V (peak) = 10 607 V (RMS).

Problem,2>* Change the formula into:
U (peak)+ 2 000

SG62A acknowledges the issues as valid.

NOTE The answer should be based on the base standard,
IEC 60664-1.

EC 62A recommendation

SC 62A is unable to make a recommendation at this time. This topic
should be re-discussed during the preparation of a future revision of
IEC 60601-1.
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Recommendation number

142

Clause(s) number (only)

8.9.1.12

Source/problem

This subclause is not correct. It states: "Where a SECONDARY CIRCUIT
is not earthed and is derived from a SUPPLY MAINS, the circuit shall be
subjected to the requirements for primary circuits in Table 13 and
Table 14". Can this be clarified, as differing interpretations are
arising?

Discussion/comment

bubmitter proposed recommendation

Following the statement "Where a SECONDARY CIRCUIT is not earthed
and is derived from a SUPPLY MAINS but not isolated by two Mop, the
circuit shall be subjected to the requirements for primary circdits.in
Table 13 and Table 14", an additional sentence should be added:
"For SECONDARY CIRCUITS isolated by two mop from mainsy, Fable 15
and 16 apply".

EC 62A recommendation

This recommendation is related solely to MOOP (not’to MOPP):

MAINS TRANSIENT VOLTAGE is not reduced in non:earthed referenced
SECONDARY CIRCUIT. The transient voltage reduction does not depend
on having 1 MmooP or 2 MOOP. Consequently,.this physical
"secondary" circuit should be subjectedt@-the MAINS TRANSIENTS
VOLTAGE related to any further subsequent barriers.

NOTE 1 Tables 13 and 14 in IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012- already reflect the impact of transient
of non-earth referenced secondary circuits.

NOTE 2 For mopPP, thelargumentation of the submitter is correct in
that 2 mopp fully protect'the secondary part against mains transients
unless the isolation harrier is bridged by big capacitors.

NOTE 3 Paradraphs 4 and 5 of 8.9.1.12 already allow, under the
listed condjtions, the application of Table 15 for further SECONDARY
CIRCUITS.

If disCrete capacitors are used to bridge the isolation barrier betweer]
primary and secondary circuit, then Table 15 should not be applied
for'reduced MAINS TRANSIENT VOLTAGE without measuring the
transient level on the secondary side. Measurement of transients
should be made in accordance with IEC 60664-1.

4/2.143 LEAKAGE CURRENTS in SINGLE FAULT CONDITION and during component faults

Recommendation number

143

Clause(s) number (only)

13.1.3

bource/problem

This subclause can be interpreted in more than one way, i.e. that
LEAKAGE CURRENT measurements should be carried out after every
abnormal condition, during each abnormal condition or that LEAKAGE
CURRENT measurements can be carried out after several abnormal
conditions. What is the right answer?

DiscUssion/comment

Submitter proposed recommendation

SC 62A recommendation

IEC 60601-1:2005, 13.1.1, is clear:
"13.1.1 * General

When applying the SINGLE FAULT CONDITIONS as described in 4.7 and
listed in 13.2, one at a time, none of the HAZARDOUS SITUATIONS in
13.1.2 to 13.1.4 (inclusive) shall occur in the ME EQUIPMENT."

However, engineering judgement is allowed to avoid unnecessary
testing. See 5.1.
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4.2.144 Impedance of a PROTECTIVE EARTH CONDUCTOR Within a DETACHABLE POWER SUPPLY

CORD

Recommendation number 144

Clause(s) number (only) 8.6.4 a), second paragraph

Source/problem The requirement in subclause 8.6.4 a), sixth paragraph, is

unfortunate formulated and hardly feasible.

Discussion/comment A) Paragraph 5 reads "... cord supplied or specified by the
MANUFACTURER, when attached to ...shall not exceed 200
mQ, ..."

The likelihood that another cord-set than the supplied or specified
one is used is quite high if the very common standardized appliance
coupler C13 is used.

B) Paragraph 6 reads "..., testing shall be carried out using’a 3 m
long cord of appropriate cross sectional area ...",

A cord with area 0,75 mm?2 has a maximum allowe@R-i of 26 mQ/m
at 20 °C according to IEC 60228. The correlation, factor for the
commonly used ambient 40 °C is 0,926 which mé€ans the R i will be
approximately 28 mQ/m at 40 °C. This aloneswill roughly add 84 mQ
(3 x 28). However, the contact resistance petween the wire and the
mains plug plus the appliance coupler-cah be high, in relation to the
R i of the copper wire, and differs a_lot.between different brands and
types of cord-sets. The maximum ¥esistance is not specified in the
cord-set standard, IEC 60799, but.for plugs and connectors there
are, for example, thermal requirements instead. It is not reasonable
to simply pick any cord-set(being 3 m long because this might not
represent the worst case seenario described above and hence the
test is not meaningful.

Another and betterWay would be to simply add a presumed
maximum impedange for the non-existing/non-specified cord-set to
the measured value from the appliance inlet (PE) terminal. The figuré
to add is however unclear since there is no standard stating a
maximum-eontact resistance and R i in the connectors or in the cord-
set.

The real worst case is probably more than 100 mQ but perhaps a
reasonable value is 100 mQ (cord 84 mQ and contacts 16 mQ).
However, in such case, again the theoretical manoeuvre is not
meaningful because measurement from the appliance inlet, where
the limit is 100 mQ, would thus be sufficient, as it was before and in
the 2"9 edition.

bubmitter proposed recomprendation Testing should be replaced by the presumption that the cord-set
impedance is 100 mQ.

bC 62A recommendation This recommendation fills a gap in IEC 60601-1.

Testing should be replaced by the presumption that the cord-set
impedance is 100 mQ.

This should be regarded as an acceptable alternative to the existing
requirement in IEC 60601-1, when there is no DETACHABLE POWER
SUPPLY CORD either provided or specified by the MANUFACTURER.

The issue should be addressed in a future revision of IEC 60601-1.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

-52 - IEC TR 60601-4-3:2018 © IEC 2018

4.2.145 Time delay of the 100 VA limit

B)

Recommendation number 145
Clause(s) number (only) 13.1.2
Source/problem A) The 15 W power limit is measured after 60 s but for the 100 VA

limit (introduced by AMD1) there is no time stated.
The compliance paragraphs are unclear and inconsistent.

Discussion/comment

A)

For protection against fire, the energy limits have been relaxed
to 100 VA or 6 000 J, if certain design criteria are met. However,
the time after which the 100 VA limit applies is not stated.

B1

~

B2

~

Since the 100 VA or 6 000 J limits are taken from IEC 60950-1\ i
would be reasonable to also apply the time limits from
IEC 60950-1, which is 5 s (electronic/PTC) and 60 s (fus€s)-

The compliance paragraph states that 15 W is drawn for1 min
and, if after 1 min, the supply circuit cannot supplyA5W, it is
considered ok. Is this also actually relevant for the‘energy limit
of 900 J (15 W x 60 s = 900 J)?

If the power is < 15 W after 60 s but > 30 Wpafter 30 s, this is
over 900 J and thus would be a fail (but the'Current IEC 60601-1]
wording does not require to draw 30 W) If*this is not the intent
of IEC 60601-1, there is no reason to state 900 J because it is
the same thing as 15 W at 60 s. On.the other hand, test reports
showing the measured energy in joule are extremely rare and
the IECEE CB TRF No. IEC60601_1K does not ask if the 900 J
limit is fulfilled at shorter times than 60 s.

The compliance paragraphin AMD1 refers to inspection of

design documentation @nly. This can be difficult when it comes
to evaluation of the‘available power.

bubmitter proposed recommendation

A)
B1)
B2)

Apply the tim€ limits from IEC 60950-1.
?

The 100 VA limit is checked by the same test method as for thq
15 W hmit.

EC 62A recommendation

The subclause has a gap, because it does not specify the time when
the limits apply.

It issrecommended to test the 100 VA test and 6 000 J calculation
test over a time period of 60 s.

NOTE This recommendation was agreed by the maintenance team
responsible for the relevant material of IEC 60601-1.
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4.2.146 Test voltage multiplied by factor 1,6

Recommendation number 146
Clause(s) number (only) 8.9.3.2
8.8.3
Source/problem 8.9.3.2 Insulating compound forming solid insulation between

conductive parts

For situations where insulating compound forms solid insulation
between conductive parts, a single finished sample is tested. The
sample is subjected to the thermal cycling PROCEDURE as specified in
879737 futtowed by tromidity precomnditiomigaccording to 5.7 €XCepy]
for 48 h only, followed by a DIELECTRIC STRENGTH test according to
8.8.3 except that the test voltage is multiplied by 1,6. The tests‘are
followed by inspection, including sectioning, and measurement.
Cracks or voids in the insulating compound such as would@ffect the
homogeneity of the material constitute a failure.

Two different meanings of the following wording from'the above
requirement might exist:

"..., followed by a DIELECTRIC STRENGTH testvaccording to 8.8.3
except that the test voltage is multiplied by-1,6v"

A) shall the test voltage be multiplied by(1,6; or
B) shall the test follow 8.8.3 only?

Clarification and interpretation of word "except" is needed. A better
wording of the requirement could be:

"..., followed by a DIELECTRIE’STRENGTH test according to 8.8.3
(this would mean a 1 min test duration, but no added safety factor of
1,6), or the test voltage-is. multiplied by 1,6 (and a shorter test
duration is acceptable, so no need for the complete 1 min test)."

NOTE Regarding/EC 60950-1:

1) IEC 60950-1:2001 is listed in Clause 2 of IEC 60601-1:2005.
Howeyver; in several other clauses of IEC 60601-1:
2005/AMD1:2012, the referenced edition of IEC 60950-1 is not
that-of 2001 but rather 2005.

2).1,2710.5.3 of IEC 60950-1:2005 makes reference to 2.10.10 of the
same standard and does not require a multiplication factor of
1,6.

Discussion/comment —

bubmitter proposed recommengation The test voltage need not be applied for 1 min according 8.8.3, if it
has been multiplied by 1,6.

bC 62A recommendation Exception of the factor 1,6 applies to the test voltage only, but not tg
the test duration of 1 min.

412.147 Overffow and spillage

Recommendation number 147
Clause(s) number (only) 11.6.2, 11.6.3
bource/problem Overflow and spillage

"After the procedures, the equipment is to pass the appropriate
dielectric strength and leakage tests [...]".

Discussion/comment The meaning of "appropriate” refers to the kind of tests, which might
be influenced by the ingress of water.

Submitter proposed recommendation -

SC 62A recommendation The intent of the word "appropriate” is to ensure that only those
LEAKAGE CURRENT and DIELECTRIC STRENGTH tests that could be
adversely affected by the PROCEDURES in 11.6 need to be conducted.
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4.2.148 DIELECTRIC STRENGTH test of transformers without accessible frame

Recommendation number

148

Clause(s) number (only)

15.5.1

Source/problem

After the short-circuit or overload test, the transformer is to pass the
DIELECTRIC STRENGTH test between the primary and secondary
windings and the frame.

In many cases, the frame is not accessible without destroying the
transformer.

Riscussionlicomment

Has the testonlv to be pnerformed when-the frame-is-accessible?
>4 g

bubmitter proposed recommendation

EC 62A recommendation

Normally, follow the compliance paragraph of 15.5.1.1. HoweVer; in
cases where the frame is not accessible, the test to the franre should
only be required when the insulation to the frame plays-a role in the
INSULATION CO-ORDINATION. For example, this could bg)established b
inspection of a non-moulded (non-potted) sample.

2.149 Expected voltage on sIP/sOPs

Recommendation number

149

Clause(s) number (only)

8.1 a), 8.7.4.6 and Figure 14

bource/problem

8.1 a), first dash: "the presence on any SIGNAL INPUT/OUTPUT PART Of
any voltage or current from<other electrical equipment that is
permitted to be connected according to the ACCOMPANYING
DOCUMENTS"

1) What does “any‘voltage" mean in 8.1 a), first dash?
The NORMAL CONDITION maximum voltage from the external
device.

2) Is this'voltage to be earth referenced?
Carpbe earthed or floating, both are possible.

Are all sip/sop connections to be shorted together?
Notirequired for determination of the sip/sOP voltage.

Discussion/comment

The change in the 3" edition making this test a NORMAL CONDITION i
a significant change. Unless the sip/soP circuit is floating, there is a
likelihood that an earthed ENCLOSURE becomes connected to the
SIP/SOP voltage, so that in the SINGLE FAULT CONDITION of open earth
there will be excessive TOUCH CURRENT.

It is covered by 16.6.1.

Is the intent to mimic NORMAL USE, i.e. apply signal voltages that
would occur in NORMAL USE, or is it to cover the SINGLE FAULT
CONDITION of the connected equipment, which might mean the
highest voltage possible to all pins (60 V DC etc. for IEC 60601-1
and IEC 609501-1 compliance equipment)?

Between +5 V and £60 V DC, there is not much difference related to
safety. Differences would arise if connections to telephone networks
with 120 V peak in NORMAL CONDITION would be conducted.

bubmitter proposed recommendation

SC 62A recommendation

Case A: When testing a single ME EQUIPMENT, it is recommended to
use the voltage within the siP/SoP circuit of the ME EQUIPMENT in
NORMAL CONDITION for LEAKAGE CURRENT tests.

Case B: When testing a ME SYSTEM, it is recommended to use the
voltage within the sip/soP circuits of the ME SYSTEM in NORMAL
CONDITION when conducting leakage current tests.
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4.2.150 Flammability rating for transformer bobbin

Recommendation number 150

Clause(s) number (only) 11.3 a)

Source/problem There is no requirement for flammability rating of transformer
bobbins

Discussion/comment Is this an omission?

Submitter proposed recommendation Interpret: windings are considered to be components

C 62A recommendation IEC 60601-1 does not include bobbin material in the list of 11.3 a).
Therefore, the requirements for temperatures in Table 31 are
considered to be comprehensive enough.

The topic should be reconsidered when preparing a future rewsion o
IEC 60601-1.

4/2.151 COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS

Recommendation number 151
Clause(s) number (only) 4.9
bource/problem 1) What is a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS?

One perfect example is a Y/capacitor bridging 2 mop, because if
it fails, the mains might b€ accessible either for the PATIENT or
for the OPERATOR. However, what other example exists as
COMPONENT WITH HIGHNINTEGRITY CHARACTERISTICS?

2) 4.9 says: "A COMP@NENT WITH HIGH-INTEGRITY CHARACTERISTICS
shall be used.whien a fault in a particular component can
generate ap.unacceptable rRisk."

Question; Is.an IEC 60127 fuse a COMPONENT WITH HIGH-
INTEGRITY*CHARACTERISTICS in the light of the above IEC 60601-]
wording? | would say NO, because if the fuse would fail (SC),
theteis no immediately unacceptable Risk. Only if the fuse fails
AND in addition an OL or SC occurs, an unacceptable RISK can
arise, but this double problem does not match with the wording
of IEC 60601-1:2005, 4.9, which requires that "WHEN" after the
COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS fails an
unacceptable RISK occurs.

3) What are the differences between COMPONENTS WITH HIGH-
INTEGRITY CHARACTERISTICS and critical components as they are
identified and documented during testing?

Does the difference consist of the fact that COMPONENTS WITH
HIGH-INTEGRITY CHARACTERISTICS shall be under a factory
inspection whereas critical components are not required to be
under a factory inspection?

Example: Is an opto-coupler a COMPONENT WITH HIGH-INTEGRITY
CHARACTERISTICS or a critical component?

Discussion/comment The term "critical component" is not defined in IEC 60601-1. The
term is used within approval schemes.

Examples for a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS
are those mentioned in 4.7 a): reinforced insulation, tensile safety
factor of 8x, etc.

A'Y capacitor when used as 1 MOP is a critical component but not a

COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS. However, if a Y1
capacitor is used as 2 MOP, it is a COMPONENT WITH HIGH-INTEGRITY
CHARACTERISTICS.

An |[EC 60127 fuse is not a 100 % match with the requirements in 4.9
and therefore it is not regarded as a COMPONENT WITH HIGH-INTEGRITY
CHARACTERISTICS, but it is often a critical component.

Submitter proposed recommendation A COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS is a critical
component that creates an unacceptable RISK immediately when it
fails. Examples are Y-capacitors, a dead-man-switch with a spring. In
this meaning, an IEC 60127 fuse is not a COMPONENT WITH HIGH-
INTEGRITY CHARACTERISTICS, but is a critical component.
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Recommendation 151 (continued)

SC 62A recommendation

The term "“critical component" is not used in IEC 60601-1. The term
is used within approval schemes.

Examples for a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS
are those mentioned in 4.7 a): REINFORCED INSULATION, TENSILE
SAFETY FACTOR of 8x, etc.

If a Y capacitor is used as 2 MOP, it is required to be a COMPONENT
WITH HIGH-INTEGRITY CHARACTERISTICS. A correctly rated Y1 capacitor
is one example. The same is valid for an opto-coupler as well other

comBeRaRte it DN C oo Inc L Ao 1 racnact to alactrioal
PRS- REHNORGED-H AON-HA— peet+ reGtHEaT

safety.

An IEC 60127-1 fuse is not a 100 % match with the requirementsvin
4.9 and, therefore, it is not regarded as a COMPONENT WITH.-HIGH-
INTEGRITY CHARACTERISTICS, but it is often a critical component.

2.152 Peak and RMS WORKING VOLTAGES

Recommendation number

152

Clause(s) number (only)

Table 12

bource/problem

The table is unclear and does not<over all kinds of voltage shapes.

Discussion/comment

1) The designations of the celumns V DC and V RMS are
contradictory, becausesfot.a DC voltage without ripple, the RMS
value has, per definitign,/the same numerical value (e.g.

17 V DC = 17 V RMS).

= Due to the fact that most AC voltages will be rectified by
diodes, the higher DC value in Table 12 is regarded as correct.
See also IEC'60664-1:2007, 6.1.1, where AC values are
equivalent te DC values when the AC values are multiplied by a
factor of\1,414.

2) If, for,example, a constant voltage of 16 V DC (first line of
Table 12) turns into a rectangular pulsing voltage (0 V to 16 V)
with 15 V RMS:

=>» For this low voltage, the issue is not related to MAINS
transients: Take the 15 V RMS for CREEPAGE DISTANCE and
interpolate if possible. Take the 16 V DC for CL.

— Does this mean that in Table 12 the second line has to be
used (because a voltage having > 10 % ripple is not to be
considered as DC), even though the RMS value has
decreased?

— What if the rectangular voltage range is -0,5 V to +16 V?

— What about an AC voltage with a very low frequency, for
example changing polarity 1 time per minute or per hour?
Is there a frequency limit, where an AC voltage has to be
considered DC due to the low frequency (e.g. as 0,1 Hz for
LEAKAGE CURRENT measurement in 8.7.3 b)?

3) Peak voltages are not covered by the table.

bub'mitter proposed recommendation

Table 12 should be adapted to solve the above described problems.
As in I[EC 60950-1, the table should handle peak voltages for

clearance and RMS values for creepage.

Interim solution: Application of the RMS column for sinusoidal
voltages only; usage of the DC column for the peak value of all non-
sinusoidal voltage shapes (e.g. WORKING VOLTAGE across the
transformer of a switch mode power supply unit).

SC 62A recommendation

For this low voltage, the issue is not related to MAINS TRANSIENT
VOLTAGE.

It is recommended to use 15 V RMS for CREEPAGE DISTANCE and
interpolate if possible.

It is recommended to use 16 V DC for AIR CLEARANCE.

This subject should be reconsidered when preparing a future revision
of IEC 60601-1.

See also recommendation 4.2.134.
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4.2.153 Critical components

Recommendation number 153

Clause(s) number (only) -

Source/problem What does critical components mean and what does critical refer to?
We could not find anything in IEC 60601-1 that reflects this. Why
does a test laboratory ask for a list of critical components?

Discussion/comment -

Submitter proposed recommendation | —

bC 62A recommendation The term "critical component" is not used and therefore is not
defined within IEC 60601-1. However, the IECEE CB test certificatiof
scheme deals with this topic.

SC 62A is unable to make a recommendation at this time,

NOTE 1 |IECEE OD 2020 includes examples, such as)AC inlet, fuse
fuse holder, ENCLOSURE, X-capacitor, line filter, triple inSulation wire,
transformer, bobbin of transformer, switch. See also

IECEE OD 2039.

4/2.154 LEAKAGE CURRENT test for ME EQUIPMENT with multiple APRLIED PARTS

Recommendation number 154

Clause(s) number (only) 8.7.4.9; Annex A, Subclause 8:7.4.9; 3.8; 3.78; 8.5.2.1; Annex A,
Subclause 8.5.2.1

bource/problem The description of the test on multiple APPLIED PARTS is in contrast
with the related ratighale in Annex A and other definitions.

Discussion/comment Out of the abowe mentioned subclauses, it could be concluded that
PATIENT CONNECTIONS of the same APPLIED PART do not need to be
grounded{Fkurthermore, it is to be decided by the MANUFACTURER if a
separatjon barrier between different functions is required. In

Annex A7 the grounding is related to other functions not in use.

bubmitter proposed recommendation Medify 8.7.4.9.*

ME EQUIPMENT with multiple APPLIED PARTS is investigated to ensure
that the PATIENT LEAKAGE CURRENT and the PATIENT AUXILIARY
CURRENT do not exceed the allowable values while all other PATIENT
CONNECTIONS of the remaining APPLIED PARTS are:

1) connected together, but not to earth, and

2) connected to earth.

EC 62A recommendation 8.7.4.9 is not limited to ME EQUIPMENT with "multiple APPLIED PARTS",
but it includes ME EQUIPMENT with one APPLIED PART but with multiple
PATIENT CONNECTIONS, such as an ECG. In addition, 8.7.4.9 covers
the case of one APPLIED PART with multiple functions.

If engineering judgment indicates that the PATIENT AUXILIARY CURREN
measurement according to 8.7.4.8 has already covered the
measurements in 8.7.4.9, the LEAKAGE CURRENTS measurements in
8.7.4.9 need not be conducted.
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4.2.155 DIELECTRIC STRENGTH test value for extruded and spirally wrapped multi-layer

wires

Recommendation number

155

Clause(s) number (only)

8.8.2 d) and e), Annex L

Source/problem

Triple insulated wire (TIW). Subclauses 8.8.2 d) and e) require TIW
to pass the tests of Annex L. They also require the test voltage to be
1,6 times the value from 8.8.3. Therefore, for 2 MmoPpP and a

WORKING VOLTAGE of 570 V peak as above, we have 4 612 V ACx 1,6
=7 380 V AC. This seems quite excessive.

Discussion/comment

bubmitter proposed recommendation

Remove the 1,6 times factor from Annex L.

EC 62A recommendation

A) For extruded TIW:
8.8.2 e) applies to triple extruded wires. Annex L reguires to test
a twisted pair with a test voltage of at least twice the)appropriatg
voltage in Table 6. However, the twisted pair does/not reflect the
real condition in the ME EQUIPMENT, where only'one side has the
TIW. Consequently, we do not have an increased HV test value
for extruded TIW for 2 moPpP. The final component DIELECTRIC
STRENGTH test uses not more than the'values of Table 6.

B) For spirally wrapped TIW:
8.8.2 e) applies to spirally wrapped’TIW. Annex L requires
testing a twisted pair with a tést-voltage of at least twice the
appropriate voltage in Table 6, However, the twisted pair does
not reflect the real condition in the ME EQUIPMENT, where only
one side has the TIW.<{Cofisequently, we do not have an
increased HV test value“for spirally wrapped TIW in Annex L for
2 MmopPP. However, in'addition, this spirally wrapped TIW shall
have an overlap ,of each layer, which cannot be checked at a
finished sample~Therefore, the DIELECTRIC STRENGTH test is
applied with)afactor of 1,6.

Attention is drawn to the compliance paragraph which states that a
material data sheet is accepted as evidence of compliance with
Annex lCrequirements.

4/2.156 DIELECTRIC STRENGTH test\after thermal cycling test

Recommendation number

156

Clause(s) number (only)

8.9.3.4

bource/problem

8.9.3.4 was taken from IEC 60950-1 but it omits the voltage stress of
500 V AC being imposed on the item being tested.

Discussion/comment

bubmitter proposed recommendation

The subclause should have the following added as the first
paragraph:

"A sample of a component or subassembly is subjected to the
following sequence of tests. For transformers, magnetic couplers ang
similar devices, if insulation is relied upon for safety, a voltage of
500 V RMS at a frequency of 50 Hz or 60 Hz is applied between

windings, and also between windings and other conductive parts

during the following thermal cycling.”

SC 62A recommendation

While it is noted that the requirements in IEC 60601-1 and

IEC 60950-1 differ, SC 62A has to assume that the writers of the 3™
edition of IEC 60601-1 have intentionally modified the requirements
as reflected in IEC 60601-1:2005, 8.9.3.4.
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4.2.157 Required moopr values higher than moppP values

Recommendation number

157

Clause(s) number (only)

8.9

Source/problem

MOOP can be worse than MoPP

Discussion/comment

Example:
Up to 3 000 m (multiplication factor only for MooOP)
WORKING VOLTAGE: 242 V AC RMS/ 570 V AC V peak

< MOOP. (4,0 mm + 0,0 mim) X 1,14 ="9,5 MM (Clearance)
2 MmoPP: 5,0 mm (clearance)

MOPP is based on the RMS WORKING VOLTAGE, MOOP based.on\the
peak voltage.

As you can see, this example shows that the MmooP isfwerse than the
MOPP, which does not make sense. This needs to be‘addressed at
some stage.

bubmitter proposed recommendation

EC 62A recommendation

Figure A.12 should be regarded as normative.

2.158 Optocouplers

Recommendation number

158

Clause(s) number (only)

8.9.3

bource/problem

8.9.3 applies to optocouplers amongst other things. Subsequent
clauses then requivé the optocoupler to undergo a DIELECTRIC
STRENGTH test of 1,6 times the voltage from 8.8.3. In switched mode
power supplies, the optocoupler typically has a WORKING VOLTAGE of
240 V AC'giving 340 V peak. The DIELECTRIC STRENGTH voltage is
then 4.000 V AC for 2 mopPPs times 1,6, giving 6 400 V AC. This is
excessively high for typical optocouplers.

Discussion/comment

Ansoptocoupler has an optical medium between the input and output
and in order to rely on the medium for a distance through we shall bd
sure that it forms a cemented joint. That is what 8.9.3 deals with.

bubmitter proposed recommendation

Remove the 1,6 times factor from the subclauses in 8.9.3.

EC 62A recommendation

SC 62A recommendation number 4.2.131 deals with this topic.
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Recommendation number

159

Clause(s) number (only)

15.3.3

Source/problem

Impact test on BODY WORN ME EQUIPMENT was introduced by
IEC 60050-1:2005/AMD1:2012.

An impact test is sometimes also justified for HAND-HELD ME
EQUIPMENT, which could impact hard objects due to foreseeable
misuse or rough handling. However, an impact test is not required by
IEC 60601-1 for HAND-HELD ME EQUIPMENT.

The impact test on BODY WORN ME EQUIPMENT is required by
IEC 60601-1 but sometimes this is not justified.

Discussion/comment

A sleep disorder diagnostic ME EQUIPMENT with the size of

60 mm x 50 mm x 15 mm is attached to the PATIENT, together with a
elastic sensor band around the chest. The ME EQUIPMENT\iS held in
place by its connection to the sensor band (like a belt buckle). The
whole ME EQUIPMENT is regarded as an APPLIED PAR This is for
diagnosis of sleep disorders and thus it has no EPZ The ME
EQUIPMENT has an internal 3 V battery and the weight of it is < 100 g

The impact test is supposed to simulate that.the ME EQUIPMENT is hit
by a foreign object causing unacceptable.damages to the
ENCLOSURE. The reference to inspection of RISK MANAGEMENT FILE iS
deleted by IEC 60050-1:2005/AMD7:2012. But the reference to
"unacceptable RIsK" is still in thes\compliance paragraph and
therefore IEC 60601-1 justifies to use RISK MANAGEMENT instead of
equivalent safety.

An object hitting the ME EQUIPMENT strapped to the chest of the
PATIENT during sleep is very unlikely. Should this happen and the
ENCLOSURE break, itavill only give access to 3 V DC on condition tha
both poles become accessible. The RISk of long term contact of 3 V
is very minor. Strictly, this is a failure of BASIC SAFETY because 3 mA
DC can be aceessed by the PATIENT. However, the likelihood that thig
would happen is very low.

The rationale gives an opening by reference to 4.5 (equivalent
safety). However, this seems not applicable in the case described.

bubmitter proposed recommendation

The impact test can be waived on BODY WORN ME EQUIPMENT, if the
RISk of impact in NORMAL USE is deemed negligible or the RISk of
access to hazardous parts is deemed negligible, considering the
INTENDED USE. It shall be inspected that this issue has been handled
in the RISK MANAGEMENT FILE.

EC 62A recommendation

The impact test according to 15.3.3 should be applied. The
compliance paragraph uses the term "unacceptable RISK" for
assessment of the results. Therefore, IEC 60601-1 justifies the use
of RISK MANAGEMENT instead of alternative RISK CONTROL according t(
4.5,
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4.2.160 Spillage test in NORMAL CONDITION and in SINGLE FAULT CONDITION

Recommendation number 160

Clause(s) number (only) 11.6.3

Source/problem A spillage test is required on ME EQUIPMENT requiring handling of
liguids or where spillage is likely to occur (reasonable foreseeable
misuse).

The spillage test would thus not be required for ME EQUIPMENT not
requiring liquids in NORMAL USE and which is used only in a dry
environment. Unfortunately, the rationale causes some confusion

billbt: e Iilbl dllu SeCUrug seriterice U e Iilbl parayrapri ib
contradictive to the last paragraph.

Discussion/comment According to first paragraph of the rationale, spillage is regarded‘as
NORMAL CONDITION On ME EQUIPMENT that requires liquids imyNORMAL
USE or where spillage is likely to occur.

The last paragraph states that spillage on ME EQUIPMENT"hot
requiring liquids is considered as SINGLE FAULT CONDITION.

Thus it is unclear if ME EQUIPMENT not requiring liguids but used
where spillage is likely to occur is regarded.as.NORMAL CONDITION
according to first paragraph or SINGLE FAULT_CONDITION according to
last paragraph?

Where the spillage test is considered as SINGLE FAULT CONDITION, iS
another SINGLE FAULT CONDITION,als0 applied according to the last
paragraph in the requirement text?

Should spillage from a bottler 0f'cleaning agent used on a soft cloth
be regarded as reasonable\foreseeable misuse causing the need for
spillage test as a SINGLE,FAULT CONDITION?

A spillage test on,faf example, an ECG-printer or a mammographic
X-ray equipment seems too stringent even as a SINGLE FAULT
CONDITION.

bubmitter proposed recommendation -

bC 62A recommendation Spillageds considered NORMAL USE for ME EQUIPMENT that requires
the hiandling of liquids for its INTENDED USE.

Spillage is considered a SINGLE FAULT CONDITION for ME EQUIPMENT
that does not require handling of liquids for its NORMAL USE but is
used or likely will be used in an environment where spillage can
occur. Small amounts of cleaning agents on a cloth are not regarded
as included in this concept.

Spillage test is considered not applicable to ME EQUIPMENT not
requiring liquids and which are intended for use only in a dry
environment such as ECG-printers and mammographic X-ray
equipment.



https://iecnorm.com/api/?name=74cc476807dd152b064b1a4411850685

- 62 - IEC TR 60601-4-3:2018 © IEC 2018

4.2.161 TYPE B APPLIED PART connected to ACCESSIBLE PARTS

Recommendation number 161
Clause(s) number (only) 8.5.2.2
Source/problem A TYPE B APPLIED PART shall either be PROTECTIVELY EARTHED or be

isolated with 1 moPP.

IEC 60601-1 is unclear in two respects:

1) Current for the PE-impedance test?
It is not explained why it shall be PROTECTIVELY EARTHED and
which current n::'n::mify is rpnluirpr{ ls it for 'nrnn:-r'tinn ::g:::in':f

internal sources or from external mains voltage sources, even
though it is classified as Type B?

2) Requirements for 1 MOPP?

It is not explained on which voltage the 1 moppP shall,be based.
Is it the actual WORKING VOLTAGE or the mains voltage? If the
latter applies, it means there is no difference betiween type BF
and non- PROTECTIVELY EARTHED type B whichris, significantly
more stringent than the 2"? edition.

Discussion/comment TYPE B APPLIED PARTS are not designed to maintain protection for the
PATIENT with mains voltage on the PATIEN®.\Thus the insulation
requirement of 1 mopp shall be based an.the actual

WORKING VOLTAGE.

TYPE B APPLIED PARTS that are PROTECTIVELY EARTHED shall have a
current capability related to available current in the PATIENT circuit.

bubmitter proposed recommendation TYPE B APPLIED PARTS that@re not PROTECTIVELY EARTHED shall have
insulation of 1 MOPP based\oh the actual WORKING VOLTAGE.

TYPE B APPLIED PARJS that are PROTECTIVELY EARTHED shall have a
current capability related to available current in the PATIENT circuit.

bC 62A recommendation The two normative requirements in 8.5.2.2 and 8.7.4.7 d) are in

contradiction.because 8.5.2.2 allows an ACCESSIBLE PART to be

connected.to)the APPLIED PART under certain conditions whereas
8.7.4.7 d) ban this solution completely.

The 1ink to RISK MANAGEMENT in 8.5.2.2 should be regarded as
prigrity and should be used as well for 8.7.4.7 d).

4/2.162 Current/power labeling

Recommendation number 162

Clause(s) number (only) 7.2.7

bource/problem Non-safety related requirement for rated input and thus unjustified in
IEC 60601-1.

Discussion/comment Current/power shall be stated for both the upper and the lower

voltage rating if the difference is > 10 %.

To mark an ME EQUIPMENT with a lower rating than the maximum is
perhaps of interest for a hospital when evaluating the capability
needs for their installation. However, it seems to have nothing to do
with safety. This requirement is identical with the 2@ edition and yet
TEere are numerous certfied POWer Supply Umnits on the market with
only one current rating.

Example:
IEC 60601-1 requires: 100V to240V,4Ato2A
Equally safe is: 100 Vto 240V, 4 A

IEC 60601-1 requirement should be enforced only for high power
consuming ME EQUIPMENT, for example > 3 kW or > 15 A.

Submitter proposed recommendation For equipment rated < 3 kW or 15 A, it is sufficient to state the
maximum current/power rating only.

SC 62A recommendation It is recommended that the rating "100 V to 240 V, XA", where X
could go up maximum to 10 A, is sufficient to fulfil the requirement of
7.2.7, because value XA is understood to be valid for both upper and
lower voltage limit.
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4.2.163 Separate power supply part of ME EQUIPMENT Or ME SYSTEM

Recommendation number 163

Clause(s) number (only) 7.9.2.3

Source/problem Unjustified requirement regarding ME EQUIPMENT Versus ME SYSTEM
Discussion/comment It is required to specify in the instructions for use whether the

separate power supply unit is part of the ME EQUIPMENT or if the
combination is a ME SYSTEM.

Whether it is a ME EQUIPMENT Or a ME SYSTEM is simply a matter of
semantics It is difficult to seo the rationale hehind this rnr_‘llliramnnr’
i.e. what is the benefit for the OPERATOR to have this information in
the instructions for use? The vast majority of OPERATORS will anywayj
not understand the difference. This is particularly true when the
OPERATOR is a layman, i.e. a PATIENT or relative? Perhaps the
information could have some value for a technician and thus-it shoul
be acceptable to have this information in the technical description
only. However, it is still unclear what the benefit is.

bubmitter proposed recommendation It is sufficient to declare in the technical description"whether
equipment with a separate power supply unit,isto be regarded as a
ME EQUIPMENT Or a ME SYSTEM. The information could have some
value for a technician.

bC 62A recommendation It is recommended to regard it as sufficient if the technical
description declares whether equigment with a separate power
supply unit is to be regarded as/ME'EQUIPMENT Or an ME SYSTEM.

The topic should be reconsidered when preparing a future revision o
IEC 60601-1.

4/2.164 Specification of the allowed power supply

Recommendation number 164
Clause(s) number (only) 7.2.5
bource/problem A MANUFACTURER claims 7.2.5 does not apply to their ME EQUIPMENT

whieh uses a separate power supply unit.

Discussion/comment The change of the text by IEC 60050-1:2005/AMD1:2012 is
unfortunate and confusing.

Old text: "If ME EQUIPMENT is intended to receive its power from othe
equipment including ME EQUIPMENT in an ME SYSTEM ...."

New text: "If ME EQUIPMENT is intended to receive its power from
other electrical equipment in an ME SYSTEM ..."

Strictly, this new text can be interpreted to mean that a stand-alone
power supply unit is always regarded as part of a ME SYSTEM.
However, this is contradicted by 7.9.2.3 and 8.2.1 in which it is
stated that:

"... either the power supply shall be specified as part of the
ME EQUIPMENT or the combination shall be specified as an
ME SYSTEM."

The MANUFACTURER specified their equipment as a ME EQUIPMENT
(Mot a ME SYSTEM) 4lld tNETETore cHaimTs they need not meet alty Ol
the alternative requirements in 7.2.5.

Submitter proposed recommendation Common sense will show that 7.2.5 shall be met whether or not the
product is regarded as a ME EQUIPMENT Or @ ME SYSTEM.

SC 62A recommendation It is recommended to apply 7.2.5 as well for external power supply
which is part of ME EQUIPMENT.
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4.2.165 Mains transients for opposite polarity on the secondary side or battery pole to

pole barrier

Recommendation number

165

Clause(s) number (only)

8.9.1.12,15.4.3.5and 15.5.1.1

Source/problem

It is unclear if and when mains transients shall be considered when
evaluating insulation between OP (opposite polarity) in secondary
circuits, including battery circuits in mains supplied ME EQUIPMENT.

The heading of Table 15 is unclear.

. . .
ISCUSSTUTIZCUTITIITETTT

TiIC il\:‘aljillg Ui’ TaIUiC 15 i\:au'b 119) IIIibiIILCI[JI\:‘laliUIID IU\:'L,GUDC il. ljU\:‘b
not indicate that the table is not valid for all types of secondary
circuits.

From 8.9.1.12, it is clear that isolation distances for protection
against hazardous voltages are derived from:

— for earthed secondary: Table 15;
— for non-earthed secondary: Tables 13 and 14;

— for non-earthed secondary circuits, preceded by an earthed
screen: Table 15.

Mains transients are earth-related and therefore do not stress
insulation of opposite polarity in non-edrthied secondary circuits.
However, mains transients will likely stress the insulation of opposite
polarity in earthed secondary circdits, i.e. where one side of the
opposite polarity is earth connected:

Table 15, column 5, "Circuit not' subject to transient overvoltages"”,
thus applies for opposite polafity in non-earthed secondary circuits,
including opposite polarity in non-earthed battery circuits in mains
supplied ME EQUIPMENT._FOr opposite polarity in earth related
secondary circuits, including opposite polarity in earth-related batter
circuits in mains.supplied ME EQUIPMENT, Table 15, columns 2 to 4

apply.

bubmitter proposed recommendation

EC 62A recommendation

The aspéect of MAINS TRANSIENT VOLTAGE stressing opposite polarity
within'the areas of

—J“secondary side of a MAINS SUPPLY TRANSFORMER in front of the
first protection device, and

— between plus and minus pole of a battery in front of the first
protection device

is not addressed within IEC 60601-1.

SC 62A recommends not to take into consideration MAINS TRANSIENT
VOLTAGE at the areas described above because these MAINS
TRANSIENT VOLTAGES will never stress these opposite polarity
barriers.

Rationale: MAINS TRANSIENT VOLTAGES are earthed-related. If such
mains transients with full level or reduced level occur at these areas||
there will always be many bypasses which avoid a breakdown of the
opposite polarity barriers such as

a) the secondary winding itself or the battery itself, and

b) the electronic loads after the protection device (e.g. after the
fuse).
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4.2.166 Keep dry and umbrella symbol

Recommendation number

166

Clause(s) number (only)

IEC 60601-1-11:2010, subclauses 7.2 and 8.3.1

Source/problem

The first reference is in 7.2, "Additional requirements for marking of IP
classification". From this subclause, it seems that if the device does not
pass the test to IP21/22, then it is possible to mark the device "Keep dry"
and have an IPXO0 rating.

However, later in IEC 60601-1-11, the referenced subclause 8.3.1
appears to contradict 7.2 and states the requirement for all devices to be

IESICU U TFZLTZZ.

Discussion/comment

bubmitter proposed
lecommendation

The position as expressed in IEC 60601-1-11 is clear and not at-all‘at the
way the request was presented.

8.3.1 is mandatory for all kind of home use ME EQUIPMENT siye.Jonly HAND-
HELD, BODY-WORN Of TRANSIT OPERABLE ME EQUIPMENT neéed'comply with
IP 22. All other home healthcare environment equipment-needs to comply
with IP 21 according to IEC 60601-1-11.

When equipment is only intended to be operated While inside a carrying
case (i.e. operated with the raincoat), the cartying case can provide part
of the required protection, otherwise the equipment ENCLOSURE needs to
comply with the requirement.

EC 62A recommendation

8.3.1 is mandatory for all kinds of home, use ME EQUIPMENT, i.e. only HAND
HELD, BODY-WORN Of TRANSIT OPERABLE ME EQUIPMENT need to comply wit
IP 22. All other home healthcare_environment equipment needs to comply
with IP 21 according to IEC 60601-1-11:2010 and IEC 60601-1-11:2015.

When ME EQUIPMENT is only‘intended to be operated while inside a
carrying case (i.e. operated with the raincoat), the carrying case can
provide part of the required protection, otherwise the equipment
ENCLOSURE needs.to‘comply with the requirement.

For example, the ENCLOSURE of a PORTABLE ME EQUIPMENT that meets
IP22 only with,its carrying case should be marked with "Keep dry" text or
symbol, even’if the ENCLOSURE without the carrying case meets IP21.
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4.2.167 MOBILE and STATIONARY ME EQUIPMENT with wheels

Recommendation number

167

Clause(s) number (only)

3.44 and 3.71; 3.65 and 3.118

Source/problem

"3.65 MOBILE

term referring to TRANSPORTABLE equipment that, once installed and
placed into service, is intended to be moved from one location to
another while supported by its own wheels or equivalent means"

"3.118 STATIONARY

term referring to equipment that, once installed and placed into
service, is not intended to be moved from one place to another*

Is there an intended difference between "location" and "place"?
"3.71 NORMAL USE

"NOTE NORMAL USE should not be confused with INTENDED USE.
While both include the concept of use as intended hy the
MANUFACTURER, INTENDED USE focuses on the medical purpose while
NORMAL USE incorporates not only the medical purpose, but
maintenance, transport, etc. as well."

Discussion/comment

The mobility requirements are uncleap-with regard to the INTENDED
USE and the definitions of NORMAL USE}-MOBILE, STATIONARY and
TRANSPORTABLE.

A table has small wheels for transportation to the place of use.
During INTENDED USE, the wheels are retracted so that the ME
EQUIPMENT iS STATIONARY festing on the fixed base. However, the
wheels will be extracted-frequently by an easy accessible foot contro
so that the table cam be-moved aside when cleaning the floor. Even
though not specified;, the wheels are likely used during transport fron
the operating ream/to another location for service/maintenance.

The wording\not intended to be moved from one place/location to
another" is*allittle vague and the MANUFACTURER interprets that this i
meant tg>pbe from one room to another room rather than moved aside
for cleaning of the floor. The MANUFACTURER claims it is not MOBILE.
However, per definition it is not STATIONARY either.

Shall the table pass the threshold test, rough handling and instability
tests?

bubmitter proposed recommendation

The ME EQUIPMENT shall maintain BS and EP during INTENDED USE as
well as during NORMAL USE. NORMAL USE includes maintenance and
service.

Cleaning of the floor, where the table has been placed, is part of the
daily routine, i.e. maintenance.

EC 62A recommendation

This issue and the example of a solution below should be considered
when preparing a future revision of IEC 60601-1.

If a ME EQUIPMENT contains wheels only for the purpose of allowing,
for example, cleaning, servicing or positioning, and the

ME EQUIPMENT cannot be moved to another location without the use
of a tool, the ME EQUIPMENT is not assumed to be MOBILE and
requirements for MOBILE ME EQUIPMENT are not applicable.

In this case, the conditions of safe use of the wheels have to be

described in the ACCOMPANYING DOCUMENTS.
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4.2.168 Varistors installed in the MAINS PART

Recommendation number

168

Clause(s) number (only)

4.8

Source/problem

A few MANUFACTURERS install a varistor (VDR) after the mains fuses.
Barrier 1 MOOP between mains and protective earth typically

1 500 V RMS failed at 700 V RMS. The design probably leads to
mains fuses opening if the voltage at the varistor gets too high. Is
there any guidance on how to deal with varistors?

Discussion/comment

— As this is a new design, no experience exists.

—  The safety philosophy is 1 moop plus PE. The fault of a
semiconductor is more likely than breakdown of other
components such as wire insulation. We do not have values
about the reliability of VDRs, like we have them for capacitors
according to IEC 60384-14 Y1 or Y2 type. The BASIC)INSULATION
(1 mooP) is therefore in doubt.

— If the protective earth in the POWER SUPPLY CORD issinterrupted
(1 SINGLE FAULT CONDITION) plus the VDR fails' (NORMAL
CONDITION), we would have mains on the ENGLOSURE.

— Varistors in MAINS PARTSs including metal‘oxide types (MOV's)
produce leakage currents. Due to ageing this LEAKAGE CURRENT
increases. Increased LEAKAGE CURRENT leads to higher
temperatures in varistors. Finally(temperatures could be high
enough to cause the equipmentto burn. Therefore varistors
cannot be accepted without/a protective device, neither up to
1 500 V nor above 1 500,V.

bubmitter proposed recommendation

EC 62A recommendation

It is strongly recommended not to use VDR's (MOV's, varistors)
between line to neufral. To reduce transients between line and
neutral, X-capacitorscan be used.

Between line/n€utral to PROTECTIVE EARTH, a VDR should

a) be used\only after the MAINS fuse, and

b) be used only when it is used in series with a GDT (gas dischargg
tube) which fulfils the requirements for 1 MOP in accordance
with 4.8 of IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012, and

¢) meet the requirements of Clause G.8 of IEC 62368-1:2014.

4/2.169 Using Y2 capacitotrs for moPpP

Recommendation number

169

Clause(s) number (enly)

8.5.1.2

bource/problem

The normative part states "A Y capacitor (Y1 or Y2 only) complying
with I[EC 60384-14 is considered equivalent to one MOPP" but the
informative rationale requires only Y1 for WORKING VOLTAGE of 212 V
to 354 V peak.

Discussion/comment

bubmitter proposed recommendation

SC 62A recommendation

It is recommended to read 8.5.1.2 together with its rationale in
Annex A.

In this specific case, two serial Y2 capacitors do not comply with a
4 000 V RMS dielectric requirement, because in accordance with
IEC 60384-14, a single Y2 capacitor complies with continuous
1500 V RMS only.

When preparing a future revision of IEC 60601-1, it is recommended
to discuss if the normative part of IEC 60601-1 should reflect this
special case instead of having the information only in the informative
Annex A.
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4.2.170 Overtravel end stops — Specification of the speed

Recommendation number

170

Clause(s) number (only)

9.2.3.2

Source/problem

In IEC 60050-1:2005/AMD1:2012, Table 33 has been added to
9.2.3.2. In line 4 "Manually driven or manually driven, power
assisted"”, movements against an end stop, 50 cycles shall "run at
any speed, including reasonably foreseeable misuse".

It is not obvious which (reproducible) test conditions are addressed
by that line.

Discussion/comment

Some shelves and support arms for equipment, but also some suppl
units, are made in such a way that they are movable manually.dn
those cases, the applied forces can be derived rather than any/(fihal
speed from INTENDED USE and foreseeable misuse. For example,
leaning against a supply unit or with a force as defined in\9:4.2.3.a)
or 9.4.3.2.b) with max. 150 N can be derived as test condition from
existing other subclauses, while the achievable end speed depends
on the device under test.

Is it acceptable to take that force (or other forces applicable as worst
case condition for INTENDED USE including foreseeable misuse) and
to combine it with the worst case momentuimn-(e.g. longest support
arm) of the device under test instead of.aysometimes undefinable
speed?

bubmitter proposed recommendation

Interpret the test condition "Run‘at any speed, including reasonably
foreseeable misuse" as follows: In'cases where worst case test
conditions can better be derived from worst case forces (e.g. as
defined in 9.4.2.3 a) or 9.4,322 b)) and worst case momentum of the
device under test than frem achievable end speed, it is acceptable td
take that worst case foree and momentum.

EC 62A recommendation

Interpret the test‘condition "Run at any speed, including reasonably
foreseeable misuse" as follows:

In cases where worst case test conditions can better be derived from|
worst caseforces (e.g. as defined in 9.4.2.3 a) or 9.4.3.2 b)) and
worst ease energy of impact at the end stop (= force times distance)
of the_device under test than from achievable end speed, it is
aceceptable to take that worst case force or energy of impact.
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4.2.171 CREEPAGE DISTANCE and AIR CLEARANCE between input and output of fuse

contacts
Recommendation number 171
Clause(s) number (only) 8.9.1

Source/problem

Unclear requirements for CREEPAGE DISTANCES and AIR CLEARANCE
between fuse contacts.

Discussion/comment

The product has a certified mains fuse mounted on a PCB. The
CREEPAGE DISTANCE between the printed tracks on the PCB on each
side of the fuse is much less than the distance required for 1 MOOP.

A minimum distance is required in order to guarantee that the fuses
will not be bridged.

Unfortunately it seems IEC 60601-1 has no specific text on this-topic
but it is common praxis that parts on either side of an open fuse are
regarded as parts of opposite polarity. Therefore, 1 MOoP ‘'should be
applied to be in line with 8.9.1.1, first dash.

In IEC 60065, the distance across a fuse shall meetBi. In
IEC 60950-1 the distance across a fuse is limited, to functional
insulation. Since functional insulation is not recognized by
IEC 60601-1, a distance of 1 moopr should beg, required.

One member of the maintenance team tesponsible for the relevant
material of IEC 60601-1 has remembeféd:

This topic was discussed with thé maintenance team responsible for
the relevant material of IEC 60601-1during the writing of

IEC 60050-1:2005/AMD1:2012./The result was that there are 2
extremes:

a) notrequiring 1 MopR\would mean that we have a gap in
IEC 60601-1;

b) requiring 1 MOOP would mean that too many IEC 60601-1 and
IEC 60950 approved power supplies/linear transformers/PCB's
would faik

The maintenance team responsible for the relevant material of IEC
60601-1was not aware of any incident or near incident based on the
fact that no requirements have been set for CREEPAGE DISTANCES and
AIR\CLEARANCE between input and output fuse contacts. To ensure
PATIENT care, it was intentionally decided that this aspect was not
addressed in IEC 60601-1 with a requirement. It is simply unrealistic
that the IEC 60950 field will change its power supplies due to an

IEC 60601-1 requirement.

bubmitter proposed recommendation

8.9.1.1, first dash, should be applied between fuse contacts.

EC 62A recommendation

SC 62A is not aware of any incidents on the market due to spacing o
fuse contacts. Other standards do not define spacing for fuse
contacts. There seems to be no need that IEC 60601-1 be the first
standard to define requirements for that aspect.
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4.2.172 Examples of SINGLE FAULT CONDITION

Recommendation number

172

Clause(s) number (only)

4.7 a)

Source/problem

The example "suspended masses without MECHANICAL PROTECTIVE
DEVICES employing a TENSILE SAFETY FACTOR of 8X" is wrong in this
context under 4.7 a)

Discussion/comment

4.7 a) talks about when equipment can be considered as SINGLE
FAULT SAFE.

The example (see-above)lis wrona-and-couwld -be-misinterpreted-in
g

such a way that safety factors below 8 would not be considered as
safe and additional measures would be required in this case.

bubmitter proposed recommendation

EC 62A recommendation

It is recommended to replace the example in 4.7.a) by:

"suspended masses without MECHANICAL PROTECTIVE DEVICES
complying with Table 21, rows 1 to 4."

2.173 Examples of ME SYSTEMS

Recommendation number

173

Clause(s) number (only)

Table 1.1, examples 1a, 2a and 2c

bource/problem

At an IEC 62353 project team,meeting, the question was raised:

Is the following English-language text in Table 1.1, example 2c clear
and unambiguous?

— Do not use metal connector housing or,
—  SEPARATJON(DEVICE

In a SC 62A'meeting, the following question was raised:

Is the ptoposed solution, for example in 1a and 2a, always correct?

Discussion/comment

Example 2c:

Note 5 of Table 1.1 clarifies the meaning of the concerned example:

NOTE 5 If equipment "B" is outside the PATIENT ENVIRONMENT and if
equipment "A" is a CLASS Il equipment and has accessible conductivd
parts connected to the PROTECTIVE EARTH CONNECTION of equipment
"B", then additional safety measures could be necessary, for
example: additional protective earth for "B" or separating transforme
Or SEPARATION DEVICE.

Examples 1a and 2a:

There exists a RISK of increased LEAKAGE CURRENTS and the
proposed solutions could be insufficient.

bubmittersproposed recommendation

EC 62A%fecommendation

The following proposed improvements are recommended:

Example 2c:

Tmprove wording of the example In a future revision ol TEC bUb01-1.
For example write "Use SEPARATION DEVICE".

Examples l1a and 2a:
Improve the proposed solutions in future revision of IEC 60601-1.

"NOTE The examples in Table I.1 do not claim to cover all possible
ME SYSTEMS. In addition, proposed solutions in Table 1.1 are not
intended to be the only possible solutions acceptable.”

Note that just because both products are ME EQUIPMENT does not
automatically mean there are no possible LEAKAGE CURRENT issues in
example 2a.
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4.2.174 Cross sectional area of POWER SUPPLY CORD for rated input current > 63 A

Recommendation number

174

Clause(s) number (only)

8.11.3.3, Table 17

Source/problem

The maximum current range in Table 17 is 40 < | < 63. There exists
ME EQUIPMENT with a POWER SUPPLY CORD connection that operates
with higher currents.

Discussion/comment

National electrical codes provide requirements for cross-sectional
area of electrical supply conductors. Table 17 does not provide
advice for ME EQUIPMENT operating at currents higher than 63 A.

bubmitter proposed recommendation

EC 62A recommendation

It is recommended for ME EQUIPMENT utilizing POWER SUPPLY CORDS
and operating at currents above 63 A to refer to national electrical
code requirements in the country where the device is intended to be
installed to determine the cross-sectional area requirements.

4{2.175 Biocompatibility for quasi APPLIED PARTS

Recommendation number 175
Clause(s) number (only) 4.6
11.7

bource/problem

Are the requirements of subclause 11.7 (Biocompatibility) applicable
for parts which fall under the’ definition of subclause 4.6 (quasi-
APPLIED PARTS)?

Discussion/comment

4.6 asks for an assessment to identify parts which are not APPLIED
PARTS according 3-8%but might come in contact with the PATIENT. If a
part falls undepthe definition of 4.6, all relevant requirements for
TYPE B APPLIED RARTS shall be applied (except marking).

11.7 has to\be applied for parts which are intended to come into
direct/indirect contact with the PATIENT.

Shall\21.7 be applied for parts which fall under the definition of 4.6?

bubmitter proposed recommendation

EC 62A recommendation

SC 62A concurs that 4.6 could be read and understood differently.
Therefore our recommendation is to apply RISK MANAGEMENT to find
out if 11.7 applies to a part that can come in contact with the
PATIENT. The expected contact time is one factor which could have
significant impact for the decision about whether 11.7 should apply
or not.
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Recommendation number

176

Clause(s) number (only)

8.7

Source/problem

The use of the FE-symbol in Figures 9 to 11 and Figures 13 to 20 is
unfortunate because it is often misunderstood, so that the test
circuit, which primarily is supposed to be floating, instead is
connected to earth of the installation.

Discussion/comment

The FE-symbol is intended to indicate the floating measurement
reference point, i.e. the artificial earth/neutral point.

Quote from the rationale (Annex A) of 8.7.4.2:

"The earth symbols in the figures represent this common reference
point, which is not connected to the protective earth of the SUPPLY
MAINS. Such a separate reference point can provide additional
protection for the person carrying out the measurementsy”

However, it is allowed to do measurements with an-garthed circuit in
special cases when needed, for example due to high/power
consumption.

Quote from the rationale (Annex A) of 8.7.4.3:

"The isolation transformer in the measuring supply circuit provides
additional protection for the person making the measurements and
increases the accuracy of the LEAKAGE CURRENT measurements."

bubmitter proposed recommendation

It is clear from Table 5 and the rationale that the existing FE-symbol
in Figures 9 to 11 and Figures.13 to 20 shall be understood as a

floating reference point that\is not supposed to be connected to eartli
if not absolutely necessary.

In a future revision<f IEC 60601-1, it is recommended to replace the
FE-symbol by an@ther more neutral symbol that is not likely to be
misunderstood{.and in Table 5 to change the meaning of the symbol
to:

"Floating reference earth (for LEAKAGE ....".

EC 62A recommendation

It isvecommended that in a future revision of IEC 60601-1 the
functional earth symbol should be replaced by another reference
ground symbol.
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4.2.177 SINGLE FAULT CONDITION in
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OXYGEN RICH ENVIRONMENT

Recommendation number

177

Clause(s) number (only)

11.2.3

Source/problem

SINGLE FAULT CONDITIONS related to OXYGEN RICH ENVIRONMENTS:

"Failure of insulation (whether solid material or spacing) providing
the equivalent of at least 1 MmOPP but less than 2 moPP (as described
in 8.8 and 8.9) that could create a source of ignition (as defined in
11.2.2.1 a))."

The rpn'uin:\mt:\nt for MmQpp ':'n:ming in11 2 3 deviates from the

requirements given in IEC 60079-11 relating to intrinsic safety in
explosive atmospheres, whereas the requirements are much cleser
when the spacing for MOOP is considered.

Considering the 1 mopP, 17 V value of 1,7 mm, any spacing_violation
less than that could be short-circuited in NORMAL CONDITION ("free-
fault"). With the current state-of-the-art electrical companent
package sizes, there are very few components that)would meet this
value from pin to pin, making it impossible to lay.asb0ard out to meetf|
11.2.3 as it stands and there is no provision forreduced spacing in a
PD1 environment.

Discussion/comment

Is the MOPP requirement appropriate as'specified in IEC 60601-17?

It would seem that the requirementfor-moor would be more
appropriate for the following reasons:

From IEC 60079-11, relating (0 intrinsic safety in explosive
atmospheres, the infalliblespacing values are given in Table 5, and
a 30 V creepage of 2,0 mm\is given. This is equivalent to DOUBLE
INSULATION (NORMAL CONDITION or “free-fault" failures are considered
at less than 1/3 of that value). Using the mopPP Table 12 from

IEC 60601-1, a DOUBLE INSULATION creepage at 17 V is 3,4 mm.
Using the moop Table 16 would lead to 2,4 mm for up to 50 V.

IEC 60079-11 also specifies reduced spacing under a coating,
(presumably~associating to a pollution degree 1 environment) of
0,7 mm¢The equivalent moop from |IEC 60601-1 would be 0,8 mm
from, Table 15 via Table 16. MoPP requirements do not have any
provision for reduced spacing in reduced pollution environments.

The spacing requirements from IEC 60079-11 line up much better to
the moop requirements of IEC 60601-1.

IEC 60079-11 requirements are well established and provide safety
from ignition in explosive atmospheres, which would lead to a
severity of failure (in my opinion) at least equivalent to the severity o
an ignition leading to an oxygen fire in the presence of a PATIENT, if
not more severe. One would think that the requirements in an oxyge
atmosphere would not be more onerous than the requirements in an
explosive atmosphere.
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Recommendation 177 (continued)

Discussion/comment (continued) The requirements and philosophies from the two standards seem to
be in alignment with the exception of this Moor/MOPP discrepancy,
and leads me to think that this could have been done in error.

SC 62A discussion: Complex ME EQUIPMENT often contains many

2 MooOP barriers. Consequently, these 2 MOOP are less than 2 mopPP
and, therefore, short-circuit of such 2 Mmoop is considered a SINGLE
FAULT CONDITION in 11.2.3. SC 62A would like to know the rationale
for combining 11.2.3 with MmoPP in the light of the above submitter
rationale. Therefore, the issue is transferred to maintenance team
Tesponsible 1or the relevant material of TEC 6U601-1.

bubmitter proposed recommendation Re-word the failure condition specified in 11.2.3 to consider the
spacing based on moop spacing as follows. Also for clarificationya
note is recommended.

"Failure of insulation (whether solid material or spacing)“providing
the equivalent of at least 1 MOOP but less than 2 MOOP| (as described
in 8.8 and 8.9) that could create a source of ignition+(as defined in
11.2.2.1 a)).

NOTE Insulation less than 1 MmopP can be short-circuited; however,
this is considered NORMAL CONDITION."

bC 62A recommendation The issue was referred to maintenancé team responsible for the
relevant material of IEC 60601-1,ith the following result:

The maintenance team responsible for the relevant material of IEC
60601-1 acknowledged tharthe/issue needs to be clarified. However
due to the fact that the wording in 11.2.3 is clear, we cannot change
the standard requirement at the moment. Therefore, the issue is put
on the agenda for afuture revision of IEC 60601-1.

Discussions abodt a solution of alternative RISK CONTROL measure
related to the tfansient energy level within an OXYGEN RICH
ENVIRONMENT has been started but not completed.

SC 62A is'unable to make a recommendation at this time. The issue
is put ofrthe agenda for a future revision of IEC 60601-1.
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Recommendation number

178

Clause(s) number (only)

10.4

Source/problem

Laser hazards not addressed

Discussion/comment

IEC 60601-1 addresses lasers in 10.4, but there is no requirement
for RISK MANAGEMENT of lasers with intended AEL (accessible
emission limit) values of class 2, 2M and 3R (class 1 lasers are
inherently safe and classes 3B and 4 are covered by

IEC 60601-2-22).

10.4 requires compliance with IEC 60825-1, which clearly states that
Class 2 and 3R lasers can be hazardous, but there are no safety
requirements if the AEL are designed to be greater than class_1.for
the intended function of the equipment.

While standards such as IEC 60601-2-22 and IEC 6060Q1-2*57
focuses on both PATIENT and OPERATOR safety, IEC 60825-1:2007
comes from the occupational safety at work for OPERATORS and any
other person standing nearby.

IEC 60825-1:2007 contains technical requirements for 2, 2M and 3R
laser products, for example in 4.2, 4.2.2,4:3)4.7, and 4.9. In
addition, descriptive safety requirements.are defined in Clause 5.

IEC 60825-1:2007 requirements forclass 2, 2M and 3R laser are
regarded as sufficient.

It is not regarded as appropriate for IEC 60601-1 to go above the
requirements of IEC 60825¢1:2007 and define further requirements
for lasers.

A link to RISK MANAGEMENT seems to be contra-productive, because
we want to reduce-thle links to RISK MANAGEMENT within IEC 60601-1
wherever possible, In addition, for clear gaps, 4.2 is applicable
anyway (see 4.2.3.2 of IEC 60601-1:2005/AMD1:2012).

bubmitter proposed recommendation

EC 62A recommendation

Gaps_are’to be handled according to 4.2. IEC 60601-1 covers the
issués of handling gaps.

4{2.179 Flammability rating of(insulated wires

Recommendation number

179

Clause(s) number (only)

11.3 a)

bource/problem

Flammability rating for insulated wires.

Discussion/comment

Some internal insulated wires are not approved and marked with
FV-1.

Can an insulated wire complying with IEC 60332-1-2 (> 0,5 mm?) or
IEC 60332-2-2 (< 0,5 mm?) also be used?

bubmitter'proposed recommendation

Internal wires complying with IEC 60332-1-2 (> 0,5 mm?) or
IEC 60332-2-2 (< 0,5 mm?) can be used to show compliance with
11.3 a) for insulating wires.

SC 62A recommendation

It is recommended that the wording in Annex A about alternative
wires complying with

— IEC 60332-1-2 (> 0,5 mm?),
- IEC 60332-2-2 (< 0,5 mm?), and
— UL 2556 (rating of VW-1)

should be normative.

Another topic to be included in work for a future revision of

IEC 60601-1: The rationale in Annex A, subclause 11.3, regarding
IEC 60950-1 is in contradiction with the normative requirement in
11.3 and 13.1.2.
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Recommendation number

180

Clause(s) number (only)

IEC 60601-1:2005, 11.1.2.1, 8.4.2 ¢), 5.9.2.1.
IEC 60601-1-11:2010, 8.3.1 and IEC,60601-1-11:2015, 8.3.1.

Source/problem

Many infrared lamps have a very simple design: mains power cord,
E27 socket, ENCLOSURE and the lamp.

These devices PASS the 2" Ed. but FAIL the 3™ Ed. of IEC 60601-1.

Discussion/comment

2"d ed. IEC 60601-1:1988,
IEC 60601.1:1988/AMD1:1991

3'd ed. IEC 60601-1:2005 and

IEC 60601-1:-2005/AMD1:2012

and |IEC 60601-
1:1988/AMD2:1995

AP-temperature and
ENCLOSURE temp:

Excluded by Clause 42,
Table 10a.

Accessible voltage:

Excluded hy'16 e) 2) and
recomméndation 12 for the 2"
editionZ16 e) plus the
recommendation 12 allow
access to LIVE parts during
removal of lamps without any
limitation to the voltage value,
i.e. 240 V RMS is included, and
you find such 2" edition
approved devices on the
market.

IP-protection:

No requirement in the 2"d
Edition.

AP-temperature:

If the glass = output.of the light
is regarded as~quasi AP"
based on 4.6 plus 11.1.2.1
"APPLIED PART.intended to
supply heat to the PATIENT",
then there exists no standard
temperature limit for the glass.

ENELOSURE-temperature:

In the best case, the limit of
86°C applies out of Table 23.

= FAIL, measured in NORMAL
CONDITION 122 °C when
corrected to 40 °C
environment.

Accessible voltage:

The changing of the lamp is
possible without the aid of a
tool (= the same as for a
normal household lamp).
During changing the lamp,
230 V contacts are accessible.

= FAIL, 8.4.2 c) and 5.9.2.1 of
the 3" edition: 8.4.2 c) allows
access to parts which could
produce touch currents of
about 100 pA, for example at
lamp holder contacts, but
ONLY if the voltage remains
<42,4 V peak, i.e. 240 V RMS.
is EXCLUDED. And, therefore,
the infrared lamps FAIL the 3™
edition.

IP-protection:
IEC 60601-1-11 requires IP21.

= FAIL, lamp could be
adjusted in different positions,

for example upwards.
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Recommendation 180 (continued)

Discussion/comment (continued) The FAILS related to IEC 60601-1-11 and related to the ENCLOSURE
temperature are clear.

However, the FAIL related to accessible MAINS voltage during
changing the lamp is not clear:

For lamp holders with an Edison socket such as E27, there exists
horizontal safety standards. It is normally expected that product
safety standards implement horizontal safety standard requirements
as far as possible, or if the product safety standard deviates from a

horzontal-satety-standard—there-should-be—ajustiicationprovided-
However, there is no such justification given within
IEC 60601-1:2005 for the banning of E27 sockets for lamps.

bubmitter proposed recommendation -

bC 62A recommendation The next revision of IEC 60601-1 should provide justifigation for
banning lamp sockets with accessible voltages above 0f60 V DC
and 42,4 V peak (e.g. E27 socket) within IEC 60602-1:2005, Annex
A. Alternatively, under certain conditions, the banning of such
sockets should be withdrawn by the next revisionof IEC 60601-1.

4)2.181 Identification of internal fuses

Recommendation number 181
Clause(s) number (only) 7.3.4
bource/problem The labelling requirement_ in 7.3.4 for "fuses and replaceable

THERMAL CUT-OUTS andv\OQVER-CURRENT RELEASES that are accessible
only by the use of-@qooL" can be read in such a way that even non-
replaceable fuses\and non-replaceable OVER-CURRENT RELEASES
inside of the ME€EQUIPMENT have to be labelled with the full rating
information either adjacent to the component (e.g. on the printed
circuit boatd) or in the ACCOMPANYING DOCUMENTS.

Howevyer; for repair purposes (non-replaceable fuses, THERMAL CUT-
OUTS"er OVER-CURRENT RELEASES result in a repair), IEC 60601-1
gives a deviating instruction in 7.9.3.3. This seems to be an internal
contradiction in IEC 60601-1. There is also no explanation for the
conflicting requirements, for example why 7.3.4 should be applied
only on replaceable THERMAL CUT-OUTS, but on replaceable and non-
replaceable fuses and OVER-CURRENT RELEASES?

Writing full rating information beside a fuse on the PCB, however, is
mostly not possible due to limited space, and identifiers are
commonly used and resolved in the circuit diagrams and parts lists
for components not intended to be replaced or repaired by the
RESPONSIBLE ORGANIZATION.

Discussion/comment For non-replaceable internal fuses, THERMAL CUT-OUTS and OVER-
CURRENT RELEASES (i.e. those accessible only with a tool and after
access also not exchangeable or only exchangeable with a special
tool or with soldering), should the requirements of 7.9.3.3 be
applied?

bub'mitter proposed recommendation -

3 4

C CZA ICL/UIIIIIICIIdﬂt;UII :t ;a ICL4UIIIIIICIICIICCIl thﬂ.t LRAYJ d;at;llbt;ull bc IIIGI.dU ;II 7.3.-? l‘L_‘lCtVVCUII
fuses, THERMAL CUT-OUTS and OVER-CURRENT RELEASES; read the
word "replaceable" for all three component types to be in line with
the requirements of 7.9.3.3.
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4.2.182 Chargers for ME EQUIPMENT used at home

Recommendation number

182

Clause(s) number (only)

IEC 60601-1-11

Source/problem

There is no guidance on when a PATIENT ceases to be such and
becomes an OPERATOR when the OPERATOR does not require the
MOPP but MOOP is sufficient.

= SC 62A: This is clarified in 7.9.2.1 of IEC 60601-
1:2005/AMD1:2012.

There is no clause for protection against electrical hazards
T =4

= SC 62A: This is clarified by the whole IEC 60601 series.

Discussion/comment

A BODY-WORN home healthcare device clearly requires MOPP.
However, if the medical device is disconnected from the PATHENT and
then connected to a mains powered charger — this latter.Operation is
not medically related and is no different from the oOPERATOR handling
an iPhone and connecting it to a charger.

So, clearly, the mains charger can be an IEC 60950-1 compliant one
as long as simultaneous connection to the charger and to the
PATIENT is not possible.

If simultaneous connection of the device to'the PATIENT and the
device to a mains connected charger is)possible, then clearly the
charger has to comply with IEC 60601-1.

= SC 62A: According to 7.9.2-3, the charger can remain IEC 60950-
1 compliant.

HOWEVER - at the instant\that the PATIENT disconnects the device
from the charger there(Could be the possibility of a LEAKAGE CURRENT]
path from the PATIENT to earth through the charger via the DC
connector, and this)could be > 0,1 mA.

= SC 62A: Correct. The DC connector is covered by 8.4.2 c) for
voltage and‘energy limitation. See recommendation 191.

HOWEVER - this is no different from the situation where the PATIENT|
is using'the medical device and touching a domestic appliance or
iPhone charger.

Clarification of when MoPP is required is needed.
= SC 62A: Is already clarified in IEC 60601-1.

bubmitter proposed recommendation

Make a decision that parts of a MEDICAL ELECTRICAL SYSTEM used in
the home healthcare environment (e.g. a mains powered battery
charger) might not require MmoPP if normal operation does not subject
the PATIENT to a higher RISk than that which normally exists in the
home.

The next revision of IEC 60601-1-11:2015 should consider creating §
new clause addressing the following specific aspect:

"The PATIENT in the home healthcare environment shall be protected
against electrical HAzZARDS by verifying that the device complies with
Clause 8 of IEC 60601-1:2005.

However, parts of a MEDICAL ELECTRICAL SYSTEM (e.g. a mains
powered battery charger) might not require mopPP if normal operation
does not subject the PATIENT to a higher RISk than that which

normally exists in the home."

SC 62A recommendation

The issue is covered by IEC 60601-1 series.
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4.2.183 CLASS Il ME EQUIPMENT With FUNCTIONAL EARTH CONDUCTOR

Recommendation number 183

Clause(s) number (only) 8.6.9

Source/problem Some CLASS Il ME EQUIPMENT with an earth conductor has appeared
on the market even though they do not have any earthed internal
screen.

Discussion/comment It is unclear why it is allowed, and what is the benefit of classifying

ME EQUIPMENT with an earth lead as a cLASsS 11 product. This is
against the common safety understanding among the population and
IS TIUCH distiked DY SOIme fational eleCtrical sdiety autnorites.

It is also unclear why this relaxation is limited to internal screens
only. In some CLASS Il ME EQUIPMENT, the earth lead is used f@piather|
purposes than internal screens and sometimes it is not used.at all,
i.e. it is simply connected to an empty terminal. An example-is that in
order to achieve more rigidity a three pin APPLIANCE INLET) is used on
CLASS Il ME EQUIPMENT, which allows the use of a cLASS/I cord-set,
but there is nothing else connected to the earth terminal.

Is ME EQUIPMENT with an unused earth terminal ot ‘an earth terminal
used for other functional purposes than angnternal screen allowed tg
be marked with the cLASS 11 symbol?

bubmitter proposed recommendation ME EQUIPMENT with an unused earth terminal or an earth terminal
used for other functional purposes/than an internal screen is not
allowed to be marked with a cLASs N symbol. Even when connected
to an internal screen, the userof a CLASS Il symbol should be avoided
or, if used, it should be justified.

bC 62A recommendation SC 62A has the feeling the 'submitter's proposal seems too stringent,

IEC 60601-1 does not define the term "isolated internal screens".
That allows MANUFACTURERS and test laboratories to have a certain
margin of intergretation of the words. In 8.6.9, IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012 defines the required safety
requirements,that shall be fulfilled. As long as the safety
requirements are fulfilled, there is no safety reason to reject the
following-designs:

A) ( ME EQUIPMENT with an unused earth terminal;
B)* ME EQUIPMENT with an earth terminal used for other functional
purposes than an internal screen.

SC 62A does not see any safety reason to be more stringent than
IEC 60601-1 and to ban such cLASs Il devices.

During the next revision of IEC 60601-1, it should be considered if
the term "internal screen"” is the only example or if others might exist
as well.
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4.2.184 Symbol ISO 7010-W001 (2011-05) on a MULTIPLE SOCKET-OUTLET (MSO)

Recommendation number

184

Clause(s) number (only)

16.9.2.1 b), first dash

Source/problem

The requirement to mark a multiple socket-outlet (MSO) with the
general warning sign (no. 2 in Table D.2) is in contradiction with how
signs/symbols should be used.

Discussion/comment

The purpose of marking an MSO with the general warning sign is
unclear. The general warning sign should not be used alone because
it does not inform the user of the meaning.

In 7.5, it is made clear that a safety signs shall be clear about its
meaning. If a suitable sign is not available one can construct a-sign
for the particular meaning or use the general warning sign together
with an explanatory text.

The general warning sign should be replaced by the "refer to
instruction" manual sign.

bubmitter proposed recommendation

As an alternative, the mandatory action sign no.,104n Table D.2 can
be used.

EC 62A recommendation

SC 62A has the consensus that 16.9.2.1 b)\is clear.
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4.2.185 PATIENT leads connectors
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Recommendation number

185

Clause(s) number (only)

8.5.2.3

Source/problem

8.5.2.3 is too rigid (both too stringent and too non-stringent) and
does not consider the various protection degrees, fixed or
temporarily APPLIED PARTS and various length of PATIENT
leads/cables.

IEC 60601-1 makes no difference between
A) APPLIED PARTS fixed to the PATIENT, and

B) APPLIED PARTS temporarily held against the PATIENT by the
OPERATOR.

The requirement in 8.5.2.3 seems a bit too stringent in some ¢ases
of B), for example a dental ultrasonic scaler probe or a light_ therapy
probe in metal.

Disputes between test laboratories and MANUFACTURERS are
common, and experience shows that test laboratories are not alighed
because some claim that a lead/cable on a probexbelonging to B)
above is not regarded as a PATIENT lead/cable.

Unfortunately, no such example is displayeédamong Figures A.1 to
A7.

Shall 8.5.2.3 be strictly applied to@lltypes of ME EQUIPMENT?

Discussion/comment

The intention of IEC 60601-1 is to ‘assure that the PATIENT will not be|
accidently earthed or exposed.to voltage potentials. This could
happen if the remote end‘conhector is detached, accidently or
deliberately, by an OPERATOR or any other person. In case A) (fixed
to PATIENT), this makes.perfect sense. However, there is significantly]
less likelihood that.this will happen in case B) (temporarily held
against the PATIENT/by the OPERATOR).

For ME EQUIRMENT with TYPE CF APPLIED PARTS, 8.5.2.3 should be
applied without any exceptions.

Even_thQugh the third, fourth and fifth dashes in 8.5.2.3 do not refer
to RISK.MANAGEMENT, the RISK MANAGEMENT approach would be
reasonable, at least for the third and fourth dashes, for remote
connectors of TYPE B APPLIED PARTS (perhaps also for TYPE BF
APPLIED PARTS) that are only temporarily held against the PATIENT by
the OPERATOR.

The likelihood that such a tool/probe is in contact with the PATIENT
while it is not working due to detached connector is very low.

The same problem exists for PATIENT leads that are very short, for
example < 12 cm. In this case, the third and fourth dashes of 8.5.2.3
seem too stringent for some APPLIED PARTS.

bubmitter proposgedyrecommendation

RISK MANAGEMENT can be accepted for the first two dashes of 8.5.2.3
for an APPLIED PART of TYPE B or BF that is only temporarily held
against the PATIENT by the OPERATOR or for an APPLIED PART of TYPE
B or BF where the PATIENT lead or cable is maximum 12 cm.

bC 62A<recommendation

The term "remote" needs to be clarified.

The following is recommended as clarification:
a) Short leads or cables, which are short enough not to come in

contact with earth (e.g. 12 cm length) should not to be
considered as remote with respect to contact to ground.
Therefore, the third and fourth dashes of 8.5.2.3 should be
regarded as not applicable.

NOTE 1 This interpretation is based on the fact that if a short
cable would come in contact with earth, the PATIENT'S body is
assumed to be already in contact with earth.

NOTE 2 The fifth and sixth dashes still apply.

b) The aspect related to OPERATOR HAND-HELD APPLIED PARTS
should be considered during the next revision of IEC 60601-1.

SC 62A is unable to make a recommendation at this time.
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Recommendation number

186

Clause(s) number (only)

Annex A, Subclause 6.3

Source/problem

Incorrect rationale leading to misleading marking.

The rationale in Annex A, Subclause 6.3, claims that ME EQUIPMENT
meeting the requirements of 5.9 automatically allows
MANUFACTURERS to rate the ME EQUIPMENT as IP2X because the
requirements for IP2X in IEC 60529 are the same as in 5.9. This is

simply not true.

Discussion/comment

The requirement for IP2X in IEC 60529 is twofold.
1) Protection for persons:

The standard test finger (12 mm) shall not be able to enter the
encapsulation in such a way that hazardous parts become
accessible (there shall be adequate clearance fronrhazardous
parts). See Table 1 in IEC 60529:1989 and

IEC 60529:1989/AMD1:1999.

2) Protection for the equipment:

The sphere (12,5 mm) shall not be able_to.fully enter the
encapsulation.

Following the rationale in IEC 60601-2. means that an IP2X rated ME
EQUIPMENT could have an openingef >-12,5 mm (allowing the sphere]
to enter) even though the entered standard test finger does not reach
any hazardous parts. This is not i compliance with the equipment
protection requirement in IEC, 60529.

bubmitter proposed recommendation

EC 62A recommendation

The identification ofsthe-gap between IEC 60601-1 and

IEC 60529:1989 and\|IEC 60529:1989/AMD1:1999, Tables 1 and 2,
related to IP2Xis‘\that protection of persons (Table 1) is equivalent
while protectiontof equipment against solids (Table 2) is not fully
equivalent. NS recommended to label ME EQUIPMENT with IP2X only
if compliance with Table 2 of IEC 60529:1989 and

IEC 60529:1989/AMD1:1999 is given as well.

It is recommended that, during the next revision of IEC 60601-1,
Annex A, Subclause 6.3, be deleted, because it is proved to be not
caorrect.
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4.2.187 Battery — Limited power
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Recommendation number

187

Clause(s) number (only)

11.3 and 13.1.2

Source/problem

Energy content in batteries above the limited energy limits.

Where does the border line go regarding the "supply circuit”, as
mentioned in 13.1.2? After an external fuse directly on the output of
the battery or before the external fuse, or even before the protection
circuit built into the certified battery?

Riscussionlicomment

Presume-an-ME-EQUURMENT nowered-by an internal-battery which-is
< ral

certified to a standard such as IEC 62133, and with an output overs
current protection ensuring the available energy from the battery is
below the limits for limited energy. This would mean that a fire
ENCLOSURE is not required around the remaining circuitry. However,
the stored energy inside the battery itself is above the limits-for
limited energy should a failure occur in the certified battery.

In such a case, is a fire ENCLOSURE required?

bubmitter proposed recommendation

A fire ENCLOSURE is not required when a certified’battery is used
(IEC 60086-4 or IEC 62133) and the output-from the battery has an
over-current protection device ensuring the\available energy is below
the levels for limited energy in 13.1.2.

EC 62A recommendation

SC 62A is unable to make a recommendation at this time.

This issue should be address ddring the next revision of

IEC 60601-1. SC 62A would fecommend that the next revision of
IEC 60601-1 include comptehensive guidance on how to deal with
certified batteries and battery packs.

2.188 TYPE B APPLIED PART separated from ACCESSIBLE PARTS

Recommendation number

188

Clause(s) number (only)

8.5.2.2

bource/problem

PATIENT CONNECTIONS of a TYPE B APPLIED PART that is not
PROTECTIVELY EARTHED shall be separated by one moPP.

Discussion/comment

It is unclear if this MoPP shall be based on the rated voltage (would
mean same distances as for BF and CF) or on the actual
WORKING VOLTAGE in the APPLIED PART.

bubmitter proposed recomprendation

Apply 1 MopPP based on the actual WORKING VOLTAGE in the APPLIED
PART.

EC 62A recommendatien

IEC 60601-1 provides 3 options:
a) the APPLIED PART is protective earth connected;
b) the APPLIED PART is classified TYPE B but has a barrier between

the APPLIED PART and the non-protective earth accessible part of
1 MoPP based on MAINS VOLTAGE — see Table 4 and Figure 18;

C) the ACCESSIBLE PART is deemed contiguous with the APPLIED
PART, and RISK MANAGEMENT shows that the ACCESSIBLE PART is
not likely to be subjected to external voltages.

The link to RISK MANAGEMENT in 8.5.2.2 should be used as well for

cases where the ACCESSIBLE PART is not fully contiguous with the
APPLIED PART.
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4.2.189 Protective earth test > 25A

Recommendation number

189

Clause(s) number (only)

8.6.4 a)

Source/problem

In the compliance statement, the text "A current of 25 A or 1,5 times
the highest rated current of the relevant circuit(s)" is not clear.

Discussion/comment

What is "the relevant circuit"?

In the 2"d edition of IEC 60601-1, it was the "RATED current of the
EQUIPMENT" and it can therefore be interpreted that the meaning in

tha 2Md qdition 1o tha coan thino oo i tho ond oo o

Also, the 3™ edition of IEC 61010-1 states 25 A or "a current equakt
twice the rated current of the equipment.”

However, the equipment rating seems completely irrelevant’and
there can be a significant difference between the rated eurrent of the|
equipment and the rated current of the equipment mains-fuse.
Therefore, the test should be based on the equipment, fuse rating
rather than the equipment rating.

If instead the meaning is the rated current ofjthé over-current
protection in the fixed building installation, there is a problem how to
find out the rated current. It would require(that the maximum rating o
the over-current protection in the building’is always specified in the
instructions for use and technical description, even for plug
connected ME EQUIPMENT, whichseems not reasonable. Perhaps one]
can presume a 16 A fuse in Europe and a 20 A fuse in Canada.

It seems too stringent to teSt based on the building installation rathe
than on the equipment fuse,value, for example in the case of an
appliance inlet assembty, with built-in fuse holder.

bubmitter proposed recommendation

EC 62A recommendation

It is recommended that the text "the highest RATED current of the
relevant circuit(s)" should be understood as the RATED current of the
mains oveérscurrent protection in the ME EQUIPMENT, when present, fo
all circuits located behind the mains over-current protection.

For the area in front of the mains over-current protection in the ME
EQUIPMENT, the "highest RATED current of the relevant circuit(s)"
should be understood as the rating of the over-current protection in
the building installation.
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4.2.190 Reference to IEC 62304:2006

Recommendation number 190

Clause(s) number (only) Clauses 2 and 14
IEC 62304:2006

Source/problem The reference to IEC 62304 is dated 2006, which shall therefore be
used whereas the forthcoming IEC 60050-1:2005/AMD1:2012 will
address legacy software which is a very important addition allowing
MANUFACTURERS to demonstrate compliance of their software.

Redesigning software completely is usually not an option (IEC rules
UideIUVV urtdateu rerercerice 101 lIUIIIIdLiVﬁ Staliddarus il UTlTy part Ot uig
standard is referenced as here in Clause 14).

Discussion/comment —

bubmitter proposed recommendation Allow use of the most up to date version of IEC 62304

EC 62A recommendation Because IEC 60601-1 has a gap about how to deal with\legacy
software, the MANUFACTURER is forced to use RISK MANAGEMENT to fill
the gap. Because RISK MANAGEMENT according to |S© 14971 requireg
the MANUFACTURER to use International Standards; application of 4.4
of IEC 62304:2006/AMD1:2015 should be regarded as one
acceptable solution. In addition, ISO 14971\requires that RISK
MANAGEMENT shall be based on the state\of'the art, which means tha
newer International Standards should\be taken into account.

See as well NOTE 3 in 14.1 of IEC¥%0601-1:2005 and IEC 60601-
1:2005/AMD1:2012.

412.191 The sIP/SOP pin to earth TOUCH CURRENT

Recommendation number 191
Clause(s) number (only) 8.4.2 c)
bource/problem LEAKAGE,CURRENT measurements from connector pins to earth. The

subclause is being interpreted differently among test laboratories.

Discussion/comment Same test laboratories have not documented the LEAKAGE CURRENT
from SIP/SOP connector pins or SMPS output pins to earth, which
can easily be verified by reviewing existing TRFs on the market
related to both 2" and 3™ editions of IEC 60601-1.

The rationale for not measuring this described LEAKAGE CURRENT is
that 8.4.2 c) explicitly mentions that the limits for TOUCH CURRENT do
not apply for accessible contacts of connectors. This exemption is
combined with the requirement that these connectors shall have a
maximum allowed voltage of 42,4 V peak or 60 V DC, plus energy
power limitation in NORMAL CONDITION and SINGLE FAULT CONDITION.

Does the conditional exclusion of measuring TOUCH CURRENT on
SIP/SOP connectors and power output connectors, in circuits
separated with 2 mop from the mains supply, includes the LEAKAGE
CURRENT generated from the MAINS VOLTAGE source, even though the]
voltage potential is typically much above 42,4 V peak (at 240 V AC
mains supply), or is the conditional exclusion related only to currents|
typically generated by the secondary voltage source of maximum
42,4 V peak or 60 V DC, i.e. the "secondary WORKING VOLTAGE"?
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