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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 comgrising
all national electrotechnical committees (IEC National Committees). The object of IEC «is to pr¢mote
infernational co-operation on all questions concerning standardization in the electrical and electronic fields. To
thl]s end and in addition to other activities, IEC publishes International Standards, Technical Specificgtions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafterreferred to as| “IEC
Pdiblication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal Committee intefested
in| the subject dealt with may participate in this preparatory work. Internatiogal, governmental and| non-
gqvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates c|osely
with the International Organization for Standardization (ISO) in accordante ‘with conditions determingd by
adreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an interngtional
cdnsensus of opinion on the relevant subjects since each technital ‘committee has representation frgm all
inferested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC Ngtional
Cpommittees in that sense. While all reasonable efforts are“made to ensure that the technical content df IEC
Pdiblications is accurate, IEC cannot be held responsijbhlesfor the way in which they are used or for any
m|sinterpretation by any end user.

4) In| order to promote international uniformity, IEC National Committees undertake to apply IEC Publicgtions
transparently to the maximum extent possible ja“their national and regional publications. Any divergence
bdgtween any IEC Publication and the corresponding national or regional publication shall be clearly indicafed in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide confgrmity
agsessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fqr any
sqrvices carried out by independent certification bodies.

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

7) N¢ liability shall attach to IEC\or its directors, employees, servants or agents including individual experts and
mpembers of its technical committees and IEC National Committees for any personal injury, property damgge or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees]) and
e)lpenses arising out(of) the publication, use of, or reliance upon, this IEC Publication or any othef IEC
Pdiblications.

8) Aftention is drawn\to the Normative references cited in this publication. Use of the referenced publicatipns is
inflispensabledfor-the correct application of this publication.

9) Attention ishdrawn to the possibility that some of the elements of this IEC Publication may be the subjpct of
pdtent 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. Howevgr, 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.

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.


https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

IEC TR 60601-4-3:2018 © IEC 2018 -7 -

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
report on voting indicated in the above table.

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

Ternﬂs used throughout this document that have been defined in Clause@-]
IEC p0601-1:2005 and IEC 60601-1:2005/AMD  1:2012, |EC 60601-1-8:2006
IEC p0601-1-8:2006/AMD1:2012, IEC 60601-1-11:2010, IEC 60601-1-11:2015
IEC p0601-1-12:2014 are printed in SMALL CAPITALS.

A list of all parts in the IEC 60601 series, published under the general titleyMedical elec
equipment, can be found on the IEC website.

The pommittee has decided that the contents of this document wilk remain unchanged unt

the

of
and
and

rical

| the

stability date indicated on the IEC website under "http://webstore,iec.ch" in the data relatg¢d to

the gpecific document. At this date, the document will be

e reconfirmed,
e Withdrawn,
e replaced by a revised edition, or

e gmended.

A biljngual version of this document may bevissued at a later date.

IMRBORTANT — The 'colour_inside’' logo on the cover page of this publication indicH
thal it contains colours»which are considered to be useful for the cory

colpur printer.

tes
ect

understanding of its centents. Users should therefore print this document using a
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INTRODUCTION

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
through any official voting procedure. To reinforce this process, the subcommittee specifically

directed that the following note appear on every page of the resulting informational circula

IMP(
62A
prob

DRTANT NOTE: Per the 62A decision at Sydney (see RM3755/SC62A, August 4994)
Secretary is circulating this recommendation, prepared by 62A/WG 14, |rega
ems of interpretation or application of IEC 60601-1 to all P-Member NCs.

r:

, the
ding

This
exp¢g
Distn

recommendation/interpretation is the result of considerations by a-group of nomin

ibution is only for information.

ated

rts and has not been formally adopted through any National Comniijttee voting procedure.

At th
mea
this
base
conv
labo

This
243.
IEC
IEC
IEC

The
(101
1to

This
reco

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

jiscussion, the subcommittee instructed the Secretariat.to develop a technical report
d on the published recommendations of WG 14¢,This technical report is intendg
ey the results of WG 14's work to interested parties such as MANUFACTURERS and
atories while retaining the informative nature ofdhe material.

second edition of IEC TR 60601-4-3 contains 143 recommendations, numbered 1(

All  these recommendations are based upon |EC 60601-1:2005
50601-1:2005/AMD1:2012, and IEC 60601-1-8:2006
50601-1-8:2006/AMD1:2012, |IEC60601-1-11:2010, IEC 60601-1-11:2015
50601-1-12:2014.

humbering starts with 101 instead of just 1 to ensure that these WG 14 recommenda
to 243) will not accidentally be confused with previous issued WG 14 recommenda
63, which are based on TEC 60601-1:1998 and published in IEC TR 62296:2009.

document may--be amended from time to time as WG 14 prepares addit
mmendations,

and

ns for achieving a wider distribution of the WG 14 reconimendations. At the conclusipn of
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d to
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and
and
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1

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

cope

This
devs
inter

This

- M

_—— — —+

—

The
third
IEC

collateral standards in the IEC 60601 series.

The
thos
stan

NOTH
that,
docu
docur
exper
for inf

2

The

part of IEC 60601, which is a Technical Report, contains a series of recommenda
loped by an expert working group of IEC subcommittee 62A in response to_questio
bretation of IEC 60601-1:2005 and related collateral standards in the IEC 60601 seriqg

document is primarily intended to be used by:

ANUFACTURERS 0Of MEDICAL ELECTRICAL EQUIPMENT;

bst  laboratories and others responsible for assessmieht of compliance
FC 60601-1:2005, IEC 60601-1:2005/AMD1:2012, IEC 60601-1-8:2
FC 60601-1-8:2006/AMD1:2012, IEC 60601-1-11:201@,/,” IEC 60601-1-11:2015
FC 60601-1-12:2014;

nose developing subsequent editions of IEC 60601¢1.
recommendations in the first edition of IEC TR/62296 were considered in preparing

edition of IEC 60601-1. Similarly, it is expected that these recommendations W
50601-4-3 will be considered when preparing future revisions of IEC 60601-1 and re

object of this document is to make the recommendations/interpretations availab
Hards.

There might be other acceptable solutions which are not reflected in this document. The reader is reny
hlthough a majority of the National Committee members of IEC/SC 62A have approved publication @
hent, the contents remain the opinion of the expert members having participated in the drafting
hent. These recommendations/interpretations are the result of considerations by this group of nom
s and have not been_formally adopted through any National Committee voting procedure. Distribution i
ormation.

Normative references

following documents are referred to in the text in such a way that some or all of

cont

ions
s of
S.

with
006,
and

the
ithin
ated

e to

b interested in the application of the third edition of IEC 60601-1 and applicable collateral

inded
f this
f the
nated
5 only

their

ition

cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

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

Cc

ombined.

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

y

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

If 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)
IEC 60529:1989/AMD1:1999
IEC A0529:1989/AMD?2:2013

IEC p0601-1:2005, Medical electrical equipment — Part 1: General requirements(for basic
safefy and essential performance
IEC p0601-1:2005/AMD1:2012

IEC p0601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for pasic
safefy and essential performance — Collateral Standard: Electromagnetic disturbances —
Reqgliirements and tests

IEC p0601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safefy and essential performance — Collateral Standard: General requirements, tests|and
guidance for alarm systems in medical electrical equipmént*and medical electrical sysiems
IEC p0601-1-8:2006/AMD1:2012

IEC p0601-1-11:2010, Medical electrical equipment — Part 1-11: General requirement$ for
basi¢ safety and essential performance — Collateral Standard: Requirements for mefical
elecfrical equipment and medical electrical\"systems used in the home healthcare
envifonment?l

IEC p0601-1-11:2015, Medical electrical equipment — Part 1-11: General requirement$ for
basi¢ safety and essential performance — Collateral Standard: Requirements for mefdical
elecfrical equipment and medical electrical systems used in the home healthcare environment

IEC p0601-1-12:2014, Medical electrical equipment — Part 1-12: General requirements for
basi¢ safety and essential performance — Collateral Standard: Requirements for megdical
elecfrical equipment and medical electrical systems intended for use in the emerggency
med|cal services environment

IEC p0747-5-5:2007, Semiconductor devices — Discrete devices — Part 5-5; Optoelectfonic
devi¢es — Photocouplers

IEC p0950-1:2005, Information technology equipment — Safety — Part 1. General requirements

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)

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

ISO

14971:2000, Medical devices — Application of risk management to medical devices3

14971:2007, Medical devices — Application of risk management to medical devices

UL 1642:2012, Standard for lithium batteries

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005 and

IEC
IEC

ISO

4.1
The

strudture.

50601-1:2005/AMD1:2012  |EC 50601-1-8:2006 and HEC 60601-1-8:2006/AMD1:2
50601-1-11:2010, IEC 60601-1-11:2015 and IEC 60601-1-12:2014 apply.

FC Electropedia: available at http://www.electropedia.org/

50 Online browsing platform: available at http://www.iso.org/obp
Recommendations

Template used for recommendations prepared by, SC’62A

Fecommendations in this document are presented itvtabular form using the following

012,

and IEC maintain terminological databases for use in standardization at the”following
addresses:

able

Rec

bmmendation number NINN &

Clayse(s) number (only) P

Soufce/problem ¢

Disqussion/comment ¢

Submitter proposed recommendation ©

Rec

bmmendation

a

f

that these recommendations Will not accidentally be confused with previously issued recommendations

The numbering of the recommehdations in the Technical Report starts with 101 instead of just 1 to en

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 referg
is to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012. In case of a collateral standard, please sp¢
I[|EC 60601-1-8;2006, IEC 60601-1-8:2006/AMD1:2012, I|EC 60601-1-11:2010, IEC 60601-1-11:2015
I[EC 60601-1-12:2014.

\ description of the problem as submitted to SC 62A.

Additional discussion or commentary provided by the submitter.

sure

nce
cify:
and

The‘stbmitter's proposed resolution to the problem, if one exists.

The final recommendation developed by SC 62A.

3 Thi

s 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

Bakaratai-hath [T P VW= W Tl ¥ = LS LI i =Y [T =P~ H T =Y W Tt Wi L PN~ BLLEs Ll
= Tt

porarhr eyt e Qo v T g TV OoT e a7

belong to the same ME SYSTEM. The total PATIENT LEAKAGE CURRENT
of the ME SYSTEM in question should be measured, but how.shoulp
the measurement be performed?

Disqussion/comment

Submitter proposed recommendation

SC $2A 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" (i(e. to earth) not "to" all PATIENT
CONNECTIONS of the sate type of APPLIED PARTS of the ME SYSTE
connected together.‘Reason: SINGLE FAULT CONDITION tests with
SUPPLY MAINS Oon ARPLIED PART Or with SUPPLY MAINS on SIP/SOP
(represent "to" measurement) are N/A for a ME SYSTEM (see 16.1fand
16.6.3).

Q2:

Is it adequate that the total PATIENT LEAKAGE CURRENT of the
ME SYSIEM in question is measured according to 8.7.4.7 h)
sepanately 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 thos
individual measurements do not replace the ME SYSTEM tests of the
total PATIENT LEAKAGE CURRENT.

7

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 tota
PATIENT LEAKAGE CURRENT in an ME SYSTEM by combining all APPYIED
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

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.

Submitter proposed recommendation Use Table 12 for mopPpP as provided for pollution degrees 1, 2 and 3.

NOTE _Pollution degree 4 15 not allowed as a MOP.

SC $2A recommendation It is recommended to use Table 12 for mopPP for pollution degreeq 1,
2 and 3.

NOTE Pollution degree 4 is not allowed.

4.2.103 Transients on DC mains

Recpmmendation number 103
Clayse(s) number (only) 8.9,
8.9.1.1
Soufce/problem Transients on DC mains (e.g, ambulance power source).
Disqussion/comment The tables are based o#AC mains transients. What about ME

EQUIPMENT that operates from a DC mains such as an ambulancef?

Subpmitter proposed recommendation Apply Tables 12:through 16 as provided for ME EQUIPMENT conneg¢ted
to the DC mains:

SC $2A recommendation It is recommended to apply Tables 12 through 16 for ME EQUIPMENT
connected, to the DC mains.

Examples:
a)\\\pure external battery power: no MAINS TRANSIENT VOLTAGE ex}sts;

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 genejfator
(i.e. not derived out of MAINS VOLTAGE 230 V AC), for examplg by
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

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?

It was mentioned that IEC 60601-2-4 could be referenced, but many
APPLIED PARTS marked DEFIBRILLATION-PROOF are not in themselves

defibrilfators. The group Telt that since the AIR CLEARANCE
multiplication factor pertains to transients, it should apply.

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

1) to ensure that the defibrillator energy at APPLIED RARTS does hot
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) within.a/specified period of time;

As item 1) above directly relates to the CREEPAGE DISTANCE and
AIR CLEARANCE requirementfor 8.9.1.15 and is relative to the
protection of OPERATORS rather than PATIENTS, the AIR CLEARANCH
multiplication factors{for altitude would be taken from Table 8 colfmn
heading "Multiplication’ factor for MooP". However, these
multiplication factors cause a large increase in the AIR CLEARANCE
and it is doubtfulrthat this is really necessary.

Subpmitter proposed recommendation Apply the AlR) CLEARANCE multiplication factor based on altitude td
8.9.1.15¢Also, bump the CREEPAGE DISTANCE requirements to eqyal
those«of the AIR CLEARANCE according 8.9.1.4.

SC $2A 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 MQoP.
The mopPP multiplication factor is less than the moop
multiplication factor. The MmoPP multiplication factor is sufficignt.

3) Figure A.12 should be normative. This should be implementeld 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 or MOOP?
What about MAXIMUM MAINS VOLTAGE ONn APPLIED PARTS?

Where the separation provides MorPP, such as during MAXIMUM MAINS
VOLTAGE 0N APPLIED PARTS OF DEFIBRILLATION-PROOF APPLIED PARTS

and when measuring energy frrom otner APPLIED PARTS, then that |s 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/soP, then that is a MOOP.

Submitter proposed recommendation Consider how the separation is being used. If for MOOP .then use|the
requirements for Mmoop; if for the mopP, then use the moPP.

SC $2A recommendation Consider how the separation is being used. If for, MOOP, then use|the
requirements for moop; if for MoPP, then uselthe requirements fo
MoppP. However, Figure A.12 should be regarded as normative;
consequently MOPP requirements are cansidered as satisfying bo
MOOP and MOPP requirements.

>

4.2.106 Overvoltage categories Il and IV

Recpmmendation number 106
Clayse(s) number (only) 8.9,
8.9.1.1
Soufce/problem ME EQUIPMENTconnected to overvoltage categories other than II.
Disqussion/comment IEC 6060Q1-1 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 categofies
I, N, 1V? ME EQUIPMENT meant for connection to another overvoltpge
category will need to meet requirements outside of the tables
provided in IEC 60601-1.

Subpmitter proposed recommendation Use IEC 60664 (all parts) or IEC 61010 (all parts) for requiremengs of
CREEPAGE DISTANCE, AIR CLEARANCE and DIELECTRIC STRENGTH fo
ME EQUIPMENT connected to SUPPLY MAINS of overvoltage categor Il
or IV.

SC $2A recommendation Subclause 8.9.1.11 deals with this issue; therefore, there is no ng¢ed
for a recommendation.

4.2.107 PoHution degree related to different micro/macro environments

Recpmmendation number 107
Clause(s) number (onTly) 8.9
8.9.1.1
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

Rec

ommendation number

108

Clause(s) number (only)

7.8.1, Table 2

Sou

rce/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:

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

— 1T @ response 1rom e OPERATOR IS required — surely 1t 1s an
alarm not a warning or caution.

Disd

ussion/comment

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

>

Sub

mitter proposed recommendation

The meaning in Table 2 should not state "immediate response” o
"prompt response” but just state "warning* for red and "caution" fpr
yellow. The note in 7.8.1 should be made ‘normative and state tha
flashing lights are only allowed for alanms.

—

SC

2A recommendation

It is recommended to use IEC 60601-1:2005, and IEC 60601-
1:2005/AMD1:2012 Table 2, faf swatnings or cautions that are sinfilar
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 actiofi is
needed or whenOPERATOR awareness is needed — see
IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012, Table|1)
to control RISK, an ALARM SYSTEM and ALARM SIGNALS are
recommehded (see IEC 60601-1-8:2006, Clause 4).

NOTE\"Colour definitions of warnings, cautions, proper operatior
and<larms are according to IEC 60073, and IEC 60601-1:2005 ahd
IEC 60601-1:2005/AMD1:2012, 7.8.1. If the red light is flashing, if 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 ard
cautions seems to be in conflict with definition 3.141 of
IEC 60601-1:2005/AMD1:2012 for ALARM CONDITION. This should pe
clarified in a future revision of IEC 60601-1.

4.2.109 Single’¥1 capacitor for MmopPP
Recpmmengdation number 109
Clayse(s)number (only) 8.5.1

Sou

cefprottem

tsasmyte—Y=tapacitor betweenma secomdary circuitand-am APPTTED
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.

Submitter proposed recommendation | —

SC $2A recommendation Usually, particular standards address the issue. For example, ‘seg
IEC 60601-2-2, IEC 60601-2-22, IEC 60601-2-28, IEC 60601-2-3
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 similgr
way should be used as guidance.
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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_particulpar
standards that are for devices similar to their device and'so can yse
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 subclausges.that do not allpw
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 deterfmining the overvoltage
category of secondary circuits and subsequent rationale for
determining compliance limits foRAIR CLEARANCES proposed is a
subject to be addressed in IEC®60601-1 and so this proposal shop
be addressed in a future revision of IEC 60601-1.

d

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 alternativeis to include mains cord restraint mechanical strepgth
tests. The_néw dialysis machine standard attempts to get around jthe
problemxintroduced by the home healthcare equipment standard, [not
allowing CLASS | equipment unless permanently installed, by a
method that introduces additional problems in that dialysis equippent
canbe easily moved around the treatment room whilst "permanently
installed”, with the significant increase in RISK of mains cord eart
tonductor damage.

Disqussion/comment

Submitter proposed recommendation

SC $2A 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

Sou

rce/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 thé above
SINGLE FAULT CONDITION is 2x because the applied voltage‘is 2x fijom
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-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 EARTHLEAKAGE CURRENT limit.

Sub

mitter proposed recommendation

SC

2A recommendation

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

4.2.113 Instability in transport position

Recpmmendation number 113

Clayse(s) number (only) 9.4.3.1

Soufce/problem Compliageg is unclear (contradictive) because it says: "prepare as
described’in 9.4.2.2" (NORMAL USE) directly followed by: "The MOHILE
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 [that
the text is not as clear as in 9.4.2.1.

Disqussion/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 if
missing, is the ME EQUIPMENT set up according to 9.4.2.2.

The same would reasonably apply for 9.4.3.1.

Sub

mitter proposed récommendation

This can be fixed either by using the same wording as in 9.4.2.1 ¢r
simply by changing the reference in 9.4.3.1 from 9.4.2.2 to 9.4.2.[L.

SC

2A recomniendation

It is recommended to change the reference in the 9.4.3.1 complignce
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?

Subpmitter proposed recommendation

SC $2A recommendation

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

4.2.115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS

Recpmmendation number

115

Clayse(s) number (only)

8.5.5

Soufce/problem

DEFIBRILLATION-PROOF testifig on operating tables in IEC 60601-24-46.

IEC 60601-1 requires thHat if the APPLIED PART (the table top) has
conductive parts, it shalhbe possible to connect these parts to
potential equalization“(where locally so required).

Defibrillation-proef testing is performed also without connection t
protective earth-and potential equalization.

The formergeXclusion (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 dr
edition™2 is not present in the published edition 2 (IEC 60601-2-
46:2010).

=

t

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

Disqussion/comment

Subpmitter proposed recommendation

SC $2A 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 pot
be conducted from surfaces which are APPLIED PARTS, but only frgm
surfaces which are ENCLOSURE parts.

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

T $1 talkl + £ H +h Bl oA +h
e Uptratimyg taurt oy surmact o is e ALt FART, SU e
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

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
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

fop material, simulating the vast majority of hospital floorng. WItH
this in mind it seems there is a typo in the text. Moving the ends

bracket from the end of the sentence to after "floor" would rectify|the
problem making the vinyl floor normative.

Sub

mmitter proposed recommendation

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

SC

2A recommendation

To better ensure test repeatability the following'is recommended:

"The test floor surface is to be hard and flat (€7g. concrete floor)
covered with 2 mm to 4 mm thick vinyl flogring material."

4.2.117 DIELECTRIC STRENGTH of two serial MOPP barrier patts

Recpmmendation number 117

Clayse(s) number (only) 8.8.3
Table 6

Soufce/problem The fact that each*mopPpP of 2 MmoPPs shall withstand 1 500 V can he
misinterpretedi\that 3 000 V total would be sufficient for 2 MoPP in| the
form of DOUBLE INSULATION and that 4 000 V is required only for
2 MopP if\the form of REINFORCED INSULATION.
The _rationale states that each individual MOPP has to meet the
1500 V. There is no requirement for a MOPP to pass a 2 500 V tept.

Disqussion/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?

Sub

mitter proposed recommendation

SC

2A 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 MOH
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 moppP

o

barrier should he able to withstand the rest up to a total 4 00Q \/ for
both mopPpPs together, i.e. here 2 100V (1 900V +2 100V =

4 000 V). When option 1 is applicable and is 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
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 logical, becquse
the ambient is normally not different at SINGLE FAULT CONDJTION
compared to NORMAL CONDITION. However, if this is thejinténtion
IEC 60601-1, it is much more stringent versus edition 2-where we
(and several other test laboratories) have always used temperatufe
rise + 25 °C during SINGLE FAULT CONDITION andsoverload testing.

—

Disqussion/comment One standard committee member proposed-ig-May 2009 that
transformers with protective device should-be tested at 25 °C while
impedance protected transformers shelld be tested at specified
ambient.

Irrespective of test conditions, which is the correct temperature t
add to the measured temperature rise?

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

Subpmitter proposed recommendation -

SC $2A recommendation Annex A, subctaise 15.5.1.1, clarifies that the results of overload
and short-circuit tests are based on exactly 25 °C ambient

temperature=’|f the ambient temperature deviates in the laborator
from 25 °€ but remains in the range of 20 °C to 30 °C, a necessary
adjustment of the measured values back to 25 °C should be dong.

—

ln\addition, a future revision of IEC 60601-1 should reconsider if
would be more appropriate to adjust the measurement result to rgal
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
field of IEC 60601-1 type approval testing?

The maintenance test equipment is usually designed for

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

periodic safety checks when the medical device is already, of]
market,

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

The PATIENT LEAKAGE CURRENT measurement with mains
voltages on the APPLIED PART shall/be conducted with a resis
used in series with the MD. Thé resistor for BF 230 V shall b
modified according to IEC TR 62296 recommendation numbg
which is usually not implemented.

Such devices uses a "nermalized voltage" of their input volta
instead of 110 % of,the RATED (label) medical device voltage
For example: If thé.available power socket has 220 V,
measurement will be done with 242 V instead of 264 V, whic
based on the fabel of the medical device (240 V) plus 10 %.

Sometimes; the second isolated power for e.g. mains on the
APPLIED PART is not 110 % of the RATED input voltage (264 VA

In othe¥.cases, the test equipment measures with 100 % of t
voltage and calculates the 110 % value only.

Sometimes, such test equipment cannot select between 50 H
and 60 Hz measurements.

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

NOTE The LEAKAGE CURRENT measurement according
8.7.4.4 requires to use a voltage measuring instrument (no
measuring device) which is able to indicate true RMS valug
frequencies up to 1 MHz. To indicate such high frequencig
usually only possible by using an oscilloscope. Usin
multimeter might not be sufficient, because those are ¢
limited to kHz frequencies.

Such automatic test equipment is not able to select single te
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

the

7

=

not

to
the
s of
s is
b a
ften

relays-switch are not visible from the outside, The contacts

such relays are oxidised after some period of use due to

flashovers during switching high currents. This leads to contact

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, frequenc
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 phasé“systems such as|X-
ray.

—  Such devices are not suited for testings\ME SYSTEMS
(IEC 60601-1-1) with two POWER SUPPLY 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 ¢fymains voltages at a floating F-type
APPLIED PART, the ibternal intermediate circuits which have a
connection to thé SIP/SOP are not earthed as required by
IEC 60601-1 (8:7)"

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

— Semetimes, DC/AC values are not distinguished.

—w\@Canada requires 40 A protective earth test. Such devices do|not
carry out protective earth tests with 40 A. Sometimes, it worls
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|, for
example, 1,5 times the rated input current.

Disqussion/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 clgar
enough related to the accuracy of the test equipment and the corfect
test method. Test laboratories within the CB-scheme are not
concerned because, if they use not-suited test equipment, this wuld
be detected, for example during IECEE audits or during IECEE
proficiency tests.

S b LY A dats
ubkritter-propoesedrecommendation

1 dati + t Ll tt + H + £
rSSteaTeCom T ettt O OO oW e et et e S eatHpmeHhtT—od

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, year 2009:

ot ”H ; .
—ofrheaaHReASIeRS:

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) recognizedythat there would 4
metric board sizes and slightly different Amebnican board sizes.
Perhaps we should have put intended tolerances in clauses. As t

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

i

S

Submitter 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, toleragce £ 2 mm

SC $2A recommendation

9.4.2.4.3 specifies tolerances as specified in IEC 60601-
1:2005/AND1:2012, which is £0,5 mm for a 10 mm threshold.

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 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
be used to prevent loss of ESSENTIAL PERFORMANCE.

Ta 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" and so shoujd
not be confined to Clause 8.

Further, concerning 8.6.9, the internal FUNCTIQNAL'EARTH

CONDUCTORS should not be green/yellow so_as\hot to be confuse
with PROTECTIVE EARTH CONDUCTORS (note that IEC 60950 (all pafts)
does not allow green/yellow).

Disqussion/comment

Subpmitter proposed recommendation

Allow disconnections of mains earth 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 SINGLE FAULT CONDITION.

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

SC $2A recommendation

If a FUNCTIONAL EARTH CONDUCTOR is used as a RISK CONTROL

measure to achieve ESSENTIAL PERFORMANCE, then it should be
constructed inna’way which allows a break of the FUNCTIONAL EARJTH
CONDUCTOQRAD be regarded as a SINGLE FAULT CONDITION.

Mechahical construction aspects (see 8.10.2) are required. The
current carrying capacity requirement (see 8.6.4 for protective eafth)
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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4.2.122 AC motors
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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 praclice, test laboratories nave stricily
applied the U_ only for DIELECTRIC STRENGTH on motors and notf
isolation distances in motors.

=

The relaxation of CREEPAGE DISTANCE allowed per 57.10-a)/in edifion
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 wi
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-DISTANCE?

Disqussion/comment

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

Subpmitter proposed recommendation

The measured U¢ iS)tised for DIELECTRIC STRENGTH but not for
AIR CLEARANCE and‘CREEPAGE DISTANCE.

SC $2A recommendation

Requirements<for motors are not fully given in IEC 60601-1, so itfis
unaddressedhin IEC 60601-1. It is recommended:

DIELECTRIC 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 appliefl as
WORKING VOLTAGE for motors. For slot insulation of motors, a
reduction to 50 % of the values of Table 12 or Table 16 for CREEHAGE
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
CIEARANCF) and 8 9 1 5 (altitude factor)

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

123

Clause(s) number (only)

8.1

Sou

rce/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

Sub

mitter proposed recommendation

OP Insulation shall show up in the insulation diagram (e.g. with an

alaliti st ot o + Liaal £ fatas)
acorron—commmentT oat S ot et o Tor—Sarcty ).

SC

2A recommendation

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

However, for better understanding of the insulation diagtam and fhe
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.

4.2.124 WORKING VOLTAGE measurement
Recpmmendation number 124
Clayse(s) number (only) 8.5.4

Soufce/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?

Disqussion/comment -

Sub

mitter proposed recommendation

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

SC

2A recommendation

It is recommended to measure WORKING VOLTAGE according to thé
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 assumgd
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 g
earth connection by a sip/soP, or an earth potential by the PATIE
APPLIED PART.

=4 >

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 (V)
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 (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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Recommendation 124 (continued)

Recommendation (continued)
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Figure 1 — WORKING VOLTAGE(measuremnent

EC

4.2.125 Defibrillation test
Recpmmendation number 125
Clayse(s) number (only) 8.5
Soufce/problem Defibrillation tests,on conductive TYPE B APPLIED PARTS, €.¢. an
operating table.
Disqussion/comment IEC 60601-Lrequires 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 dr
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
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?

of

Sub

mitter proposed recommendation

| have no proposal.

SC

2A 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

14

41 ! £ dard O H R ot 42
parturar—Sstantatrt—oeeTh atatrto Trecomme et o=z o
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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"?

Disqussion/comment

Submitter proposed recommendation

The recommendation shall make clear how to handle such
components.

SC $2A recommendation

15.4.9 c) applies.

15.4.9 a) and b) do not apply if strictly following thé 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 refeys back to International
Standards in ISO 14971:2007, 3.2 afnd‘then to apply 15.4.9 a) anfl b)
but ignoring the words PORTABLE,and MOBILE.

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

4.2.127 PERMANENTLY INSTALLED ME EQUIPMENT in.the HOME HEALTHCARE ENVIRONMENT

Recpmmendation number

127

Clayse(s) number (only)

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

Soufce/problem

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

In order to comply with the requirements for permanent connectidn,
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 becausge
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. We accepted this design. However, there can be
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
permanently installed equipment. IEC 60950-1 allows to fuse the
neutral only if adequate warnings are used. However, the issue itself
clearly falls within the responsibility of IEC 60601-1-11. Therefard
SC 62A has forwarded this issue to the expert group responsibleffor
IEC 60601-1-11 for their decision.

NOTE 2 See IEC 60601-2-16 for specialized unique plug allowe
under certain condition with class | ME EQUIPMENT. Example lockihg
type receptacle.

=

Submitter proposed recommendation -

SC $2A recommendation Having considered the question at their January 2013 meeting in
London, UK, IEC/SC 62A-ISO/TC 1214SC 3 Joint Working Group
(JWG) offered the following opinior.

1) This concern can better beraddressed by the particular standard
for this type of ME EQUIPMENT if it is felt that a cLASS Il SuUPPL
MAINS connection is notfeasible. The recommended connectjon
would be for the particular standard to specify a type of suitaple
locking sturdy plugithat is not commonly found in the home
healthcare settiig which would require a suitably trained
electrician to inStall the protective earth enabled connection
point in the HOME HEALTHCARE ENVIRONMENT for the SERVICE
PERSONNELO use when installing the ME EQUIPMENT in the hgme.
This would allow a secure assured protective earth and a hegqvy
cord\{hat 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 pe
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.

T
pe)

3) Until the year 2013 it is known that at least one MANUFACTURE
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 afe
not connected to a "normal" mains receptacle, the HAZARDOU
SITUATION of NO protective earth in the receptacle has not bden
solved.

vl

5) There are no grounded outlets in many countries (parts of
Stamdimaviaand-Japam, formstance)—Souany conventionmatoutlet
(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.

4.2.128 Polystyrene plate for LEAKAGE CURRENT tests

Recpmmendation number 128
Clayse(s) number (only) 8.7.4.3d) 1)
Soufce/problem 8.7.4.3 d) 1) Measuring arrangements. Background: 8,7.4,3 d) 1)

Measuring arrangements — APPLIED PARTS: dielectri¢_constant of
approximately 1 and approximately 200 mm above anearthed mgqtal
surface.

During an internal audit, we were questioned¥oh how we ensured
compliance to 8.7.4.3 d) 1) testing setup/fegudirements?

Disqussion/comment The question raised a number of additional questions related to
whether the subclause requirement issreally needed or not. So wé
made some calculations to see if dielectric constant or distance
above an earthed metal surfaceshas a significant impact on the
measurement arrangement (read — adds significant capacitance t
the measurement circuit).

(=]

IEC 60601-1:2005, 8-~4.4, allows the voltage measuring equipmgnt
to have an input capacitance of up to 150 pF, so we use this value as
the limit for our calGulations.

Assumption: karge size APPLIED PART (10 cm x 20 cm)

Calculation{1) — What if E r is much higher than 1?
Calculatien example: C stray = 150 pF, Distance to protective eafth
surfaceswith 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| the
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 gF
as C stray of the test set up will as well not have any significgant
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.



https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

IEC TR 60601-4-3:2018 © IEC 2018 - 33 -

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
100 kQ. The 100 kQ resistor prevents excessive LEAKAGE
cuRRENT to PE_but in order to protect against hazardous
LEAKAGE CURRENT to our lab-tech, the table shall be covered with
insulation material. The thickness and relative permittivity, is
without relevance to the measurement.

(3) Steel type work bench. In case of testing on a steel ‘work berjch
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 thickness larger tha
8 mm, since the relative permittivity for woad is below 5. (C qtray
=110 pF,d =8 mm, Er=15)

SC $2A recommendation SC 62A is not aware of the origin of the,test set-up as described
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 reproducibitity of test results for these sensitive

measurements.
4.2.129 Push buttons
Recpmmendation number 129
Clayse(s) number (only) 7.4.2
Soufce/problem Push buttons usually do not have different 'working positions' (e. [g.
switches).
Disqussion/comment Is 7.4.2 applicable for push buttons?

How to fill in verdict in Test Report Form (TRF)?

Submitter proposed recommendation —

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

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.

| NP1 ollnr Ha—Ra + " Ll Lot 1N taekhad i 0a B t
1L,

N C O S oREST RS EaSEeST—afreTKery—toB€teuHEtRetatSome—pot

On the other hand, to have the same limit as in NORMAL CONDITIQ
seems very stringent compared to many other standards. Is this'the
intention of IEC 60601-1?

The second dash implies that some deformation of an‘ENCLOSURH is
allowed as long as it complies with 15.3.1. This is confusing becguse
how can an ENCLOSURE be allowed to deform without a temperatyre
higher than in NORMAL CONDITION?

For comparison, IEC 61010-1 allows Total 185°°C (at ambient 40|°C)
during SINGLE FAULT CONDITION.

What is the temperature limit on an,ENELOSURE during SINGLE FAULT
CONDITION testing if it is likely to be touched at some point/occasipn?

Does the fifth dash apply (otheér’components and materials) when the
ENCLOSURE is not likely to be tetiched?

Submitter proposed recommendation

Use fifth dash in 13.1.2/or'temperatures on ENCLOSURES during
SINGLE FAULT CONDITJON"

SC 62A recommendation

See Interpretation Sheet ISH 03 published in May 2013 as solutid
for this issue.

>

Temperatures of ME EQUIPMENT parts that are not APPLIED PARTS but
are likely te“be touched, exceeding the allowable values in Table|23
when measured and adjusted as described in 11.1.3.

Thesabove 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 followinp
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 RIS of
a burn if touched; and

— if the RISK ANALYSIS demonstrates a need for a warning symbp

on the ENCLOSURE, safety sign ISO 7010-W017:2011-05 ( A&)

shall be used on or adjacent to the hot spot on the ENCLOSURE;
and

— 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

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,
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 forsplid
insulation, including cemented joints, and presumably there is
aging/conditioning done prior to partial discharge. Presumably is jnot
appropriate for the CR, CL, DS requirements consideredynecessgry

for moPP.

According to Figure 5, which is associated with-4.8 a), there is a
decision box at end that says after complyingwith component
standard, "are additional end product requiterments necessary?" lfam
not sure how the flow chart matches with\the wording of 4.8, but
would seem it is always appropriate t@_consider any ME EQUIPME
end-product requirements that might\be appropriate for a general
component used with ME EQUIPMENT.

——

Questions:

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

1) for optic couplefs providing at least 1 MmopP (MOOP or MOPP), dp
we need torequire the 30-day thermal cycling test in 8.9.3?

2) if optic coupler insulation is supplementary or reinforced (MOpP
or MopRYfor > 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?

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
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 cycl|ng
for cemented joint for cemented joing

a8  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 8.9.3?

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 regifires
IEC 60747-5-5:2007 compliance, and does NOT requiresthe
30 days thermal cycling test).

2) if the optic coupler insulation is supplementary or‘reinforced
(moop or mopP) for > 71 V peak, do we need to\verify 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 and independently verifies
0,4 mm DTI thickness. Because“of'this, optic coupler industry
sometimes includes 0,4 mm BTI information on its datasheetf).

3) if the optic coupler is beingused as moor, do we need to vel|ify
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 verffy
CR, CL, and\DS?

YES, this is consistent with 2"¢ edition practice, and recogniges
that MOOP is not sufficient for mopP.

SC $2A recommendation For an‘opto-coupler providing MoopP and MOPP, it is recommended to
test

—.J\ “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 fqg
thermal cycling tests (8.9.3), as also in other safety standards (e
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.

Q =

DTI (0,4 mm) and thermal cycling testing should not be required
because compliance with the component standards addresses th¢
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?

Disqussion/comment The 2"d Edition of IEC 60601-1 uses the term "normal vision".
Because "normal vision" is an undefined term, the 3™ Edition\tfiefl to
set up reproducible test requirements, which has consequéntly lefd 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 i§
the intended position of the OPERATOR. If the,intended 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 eentre 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 200 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 of 6/6
(20/20); and

— is able to read N6~0f the Jaeger test card;

in normal room lighting conditions (approximately 500 Ix).

The followingcaspects are still not defined in the compliance critefia

and remain ungclear:

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 medigal
office before each test, under the condition that the lighting in
the medical office is checked with a calibrated test equipmenit 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 for
acceptance?

5) The normal vision of humans changes during a normal work ¢lay.
It has been proven in the standard committee that members
confirmed that early in the morning they were able to read th
screen whereas in the evening they were not, even though
nothing had changed with the projector. Is it therefore requirg¢d
that test laboratories hire eye-physicians to verify exactly, bgfore
each hour the tester conducts the test, that the normal vision
(acuity) is still given? Consequently, testing without having ap

Atlao AN | Lokl balla farkidl
eye-pRyStetaana e oo U froom—avaranre-SfhamreTorotaaen.

D

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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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 _Th £20/20 oo thot th blat
o

b ey k. PPN d
Fhe-—actity-test26/20-means-that-the-ebserverisablete—fea

capital letters of 1,5 mm size in a 1 m distance.

4.2.133 End stops to prevent overtravel

Recpmmendation number

133

Clayse(s) number (only)

9.2.3.2

Soufce/problem

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

Questions:

1) What can be considered assmaximum speed?
Is it the speed which is-configured in this application (NORMA[
USE; e.g. fixed configured with motor controller parameters)
the speed which,can be reached theoretically?

=

2) Shall a SINGLEFAULT CONDITION (e.g. the motor controller losgs a
parameter and allows higher speed) be taken in consideratiop?

Disqussion/comment

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

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

Subpmitter proposed recommendation

SC $2A recommendation

Speed:

It is recommended to apply the maximum speed possible to be
adjusted in NORMAL USE, including reasonably foreseeable misusd
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 CONDITIQN
and under any component faults. It might be necessary to condud
ESSENTIAL PERFORMANCE testing.

—

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

during any SINGLE FAULT CONDITION test or under any component
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 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.

For the insulation requirements, the 2@ edition did not consider U
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 fg
non-sinus with high peaks, it leads to a significant different test
voltage.

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

Is this intentional or is it a mistake?

Subpmitter proposed recommendation | —

SC $2A recommendation This recommendation ig related exclusively to MOPP barriers:

It is noted and confitmed that some 2"d edition approved switch
mode power suppli€s will fail the 3™ edition 2 MOPP barrier
requirements, farexample 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) DIEPEGTRIC 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 RMS

However, this is in conflict to IEC 60664 series where AIR CLEARANCE
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
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 Tuture revision of TEC 60601-1.

o
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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
it for moOP, i.e. use the RMS value of Table 12 and add the
corresponding peak value of Table 14?

4.2.135 Labeling: spare parts vs. detachable parts vs. ACCESSORIES

Recpmmendation number 135
Clayse(s) number (only) 7.2.2

7.2.4
Soufce/problem 7.2.2 * Identification

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

ME EQUIPMENT shall be markéd with:

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

— a MODEL OR JYPE 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
numbe@ry 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 throufh
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 the
MANUFACTURER or supplier, and with a MODEL OR TYPE REFERENCH.
Where no marking of the ACCESSORIES is practicable, these mark{ngs
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 requirementsliterally, then fo

example, the following parts — which literally_fulfil the definition o
ACCESSORIES or could be regarded as detachable parts — would HAIL:

— |EC 60127 MAINS FUSE;

—  MAINS cable;

— battery cover fixed or not fixed by a screw;

— all ENcLOSURES parts including doors, wheels fixed by a tool;
— ECG electrodes (top, pads glued on skin);

— IBP transducer set;

— NIBP cuff;

— breathing hase set (incl. y-piece, water trap, inspire. and expjr.
single hoses).

<~

So the réahquestion 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.

Disqussion/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 submitter
above.

Subpmitter proposed recommendation -

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 coyld
be detached from the ME EQUIPMENT or ME SYSTEM without using &
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:

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 thase’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 pnd
belong to the ME EQUIPMENT factording to Note 1 of 3.63 and
therefore are already covéréd by IEC 60601-1 requirements yia
the type plate of the MELEQUIPMENT plus the instructions for uke.
These items do not need additional labelling requirements as
listed in 7.2.4. Furthermore, all parts fixed by a tool and
produced by thefreal ME EQUIPMENT MANUFACTURER are
considered to‘be integral parts of the ME EQUIPMENT and not
ACCESSORIES:

b) ACCESSORIES not defined by the MANUFACTURER:

Those could be ACCESSORIES produced by a third party. Thode
items’are not listed in the instructions for use and therefore gre
frot covered by the ME EQUIPMENT labelling (type plate plus
tnstructions 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, each. When connecting one of them to another that
incorporates a mains outlet (e.g. MSO), the protective earth

resistance mit In the ME SYSTEM IS exceeded. HOwWever, 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 adequatg
current limitation should work.

Disqussion/comment

If, in a ME SYSTEM, the resistance between protective earth
connected parts to the common MAINS PLUG exceeds’200 mQ, theg
only additional hazardous situation to be regarded.is a short-circdi
of the live mains wire (L) to such protective earth connected partg. A
circuit breaker or fuse has to also cut off safely and quickly in thi
case, even if the mains installation should-be configured only for safe
cut-off of devices with 200 mQ protective earth resistance. The rdting
of such an additional OVER-CURRENT'RELEASE has to be adequately
lower than the current rating of the used mains installation circuit

=

Subpmitter 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 installefd in
the mains supply of all‘devices which exceed 200 mQ protective
earth resistance in a8\ME SYSTEM. The OVER-CURRENT RELEASES hgve
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 presept in
each supply wire*which might become live due to reversed polarifies
by reversible MAINS PLUGS.

Examples OVER-CURRENT RELEASES (fuses) installed in both lines
(phase-and neutral) either installed at the input or at the output o
MPRS® (or isolation transformer). This measure ensures that if thg
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.

SC $2A recommendation

The solution described in the submitter's proposal applies exclusively
to ME SYSTEMS powered from DETACHABLE POWER SUPPLY CORDS, put

not for PERMANENTLY INSTALLED ME EQUIPMENT Of PERMANENTLY
INSTALLED ME SYSTEMS. The submitter's proposal should be regarfed
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

exceea ZUU Ttlz.

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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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
pointing only to 52.5.10 d) to h).)

TS the ball pressure 1est, based on temperatures i SINGLE FAULT
CONDITION and overload conditions, not required for all types, of Mg
EQUIPMENT?

Disqussion/comment

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

The compliance paragraph should thus refer ofly to 13.2 as a whple
rather than be limited to 13.2.13.2 to 13.2.13.4

Subpmitter proposed recommendation Apply the ball pressure test to all ME EQUIPMENT and base it on the
temperature measured at any SINGLE £AULT CONDITION or overloa
condition under 13.2.

SC $2A recommendation The maintenance team responsible/for the relevant material of IEC
60601-1has confirmed that theresis a gap in IEC 60601-1.
SINGLE FAULT CONDITION or(component faults which do not fall in
13.2.13.2 to 13.2.13.4 €an result in elevated temperature of
thermoplastic insulation relied upon as a MopP including parts of the

ENCLOSURE.

The ball pressuréstest in 13.2.13.1 should be based on the
temperatures 'measured according to 13.2.

13.2.13.Xis supposed to apply beyond ME EQUIPMENT with motorg,
heaters and ME EQUIPMENT which are classified as non-continuou
operation (it deals with testing overload conditions in terms of
operating mode).

oY

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. Tis
makes it clear that exceeding the temperatures in Table 22 is a
failure and since the table is not limited to motors/heaters, it appljes
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
contain about 90 % magnesium.

Lt dtbat if th thicl

. o
Dis gusstorteorert
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is thin enough, or the duration of ignition is long enough, the sample
could be ignited.

Subpmitter proposed recommendation

The magnesium alloy ENCLOSURE should be treated as non-metallic
material, and determine its flammability classification in~accordarce
with IEC 60695-11-10.

Minimum requirement: FV2 for TRANSPORTABLE-ME\EQUIPMENT andl
FV-1 for FIXED ME EQUIPMENT Of STATIONARY ME‘EQUIPMENT.

SC $2A 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 andl
FV-1 for FIXED ME EQUIPMENT .OI/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

loctic mmaovamant! ool thaot i+ vototac to o pnaocition whara th heo es
v-eReRt—Ster—thatit WHe+e—tRe—Bta

fastie—+h tes-to-a—posiion
become effective before the 50 mm criterion is applied. In
IEC 60601-1:2005, this interpretation problem can be solved'bygn
assessment if the resulting RISK is unacceptable or not. W,th)editjon
3 as modified by IEC 60601-1-2005/AMD1:2012, more.pregise
instruction is needed. In many cases, the described_initial rotatiof is
not causing an unacceptable RISK, but there might becsome (few)
cases where such an initial rotation is not acceptable.

The removal of RISK assessments in IEC 60601-1-2005/AMD1:20[L2
(and also in 9.4) has been done intentionally)in order to avoid tog
many references to RISK MANAGEMENT activities where they are n
necessary, for example when there is“ao-initial movement.

—

Disqussion/comment

Subpmitter proposed recommendation

Clarification that an initial moveément, like initial rotation of a cast
to a position where a 2-brake system becomes effective, is allowq
as long as no electrical connections, gas supplies or breathing g4
tubes are disconnectedby that movement and the rotation energy is

not high enough to injure a person by arms, shelves. etc. This wquld

avoid to re-install adRISKk ASSESSMENT reference as clear instructign is
given to the testMaboratory.

n o S

SC $2A recommendation

There exist different kinds of initial movements:
a) the“rotation around a braked castor axis;

b) therotation of the whole ME EQUIPMENT around one or two lo¢ked
castor(s);

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

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

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

Case b) above is different. Here, the initial movement can easily pe
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 i

that the PATIENT OFf OPERATOR IS crushed between the ME EQUIPMENT
and any other object (e.g. a wall). This should be considered.
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4.2.140 Ball pressure test
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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 +

werperdiurc IibC}.
The above text is very clear and can likely not be misundersteod.

However, 13.2.13.1 states the ball pressure test is perfofmed at 4
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 mean
the test is done with an extra safety margin of 25 °C over the totd
temperature in SINGLE FAULT CONDITION. However, at the NORMAL
CONDITION test, there is no safety margin(ef,25 °C (a rationale for|this
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 CONDIT|ON
and thus it can likely be misunderstood.

From experience with 279 &dition test reports, we know several tefst
laboratories have traditionally added only 25 °C to the temperatufe
rise in SINGLE FAULFGONDITION. 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) theJable XIX in ed. 2;

d) thetextin I[EC 60335-1:2010, Clause 30, which reads:

"Tihe-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 carfied
out at a temperature of 25 °C #2 °C plus the maximum
temperature rise determined during the tests of Clause 19, if thi$ is
higher."

Clause 19 of IEC 60335-1:2010 is the clause for abnormal operatjon.
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



https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

— 48 — IEC TR 60601-4-3:2018 © IEC 2018

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
conducting it at plus 25 °C = at 125 °C seems correct. It cannot be
conducted at lower temperatures as measured during SINGLE FAULT

CONDITION.

Submitter proposed recommendation

SC $2A recommendation

IEC 60601-1 opens the door for different interpretations.related t
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 13.2.1332t0 13.2.13.4 (usin
the test conditions described in 11.1)that the thermoplastic
material relied upon as a MoP will be exposed to;

2) PLUS 25 °C as a safety factor.

The test condition as describedin.11.1 requires the ME EQUIPMEN[T to
be operated in worst-case NORMAL USE including the maximum
ambient operating temperature ‘specified in the technical descript|on.
If the laboratory temperatute during the test differs from maximum
ambient temperature spécified in the technical description a
correction reflecting.this difference in temperature is recommendegd.

The whole approach should be re-evaluated in a future revision of
IEC 60601-1,*because |IEC 60335-1 has a different and even
opposite approach to use safety margin for the NORMAL CONDITION
test butyno ‘safety margin for the SINGLE FAULT CONDITION test. Seg¢
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.

Discussion/comment

Problem 1, example:

IEC 60601-1.

For U (peak) = 10 000 V the solid insulation has to be tested with a
voltage (RMS) of 10 607 V (according to raple 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 h@s, to be tested with a
voltage (RMS) of ca. 10 607 V (according to Table 7).
For the pPATIENT-safety with a value of 10000 V (peak), the formuja
according to Table 6 has to be used <meaning
[U (peak) / V2 + 2 000]
Therefore, for U (peak) = 10 000",/ the calculated test voltage wquld
be 9 071 V (RMS) for PATIENT=Safety. But normally for moPP, the
value is higher than for MoOR.

Subpmitter proposed recommendation Problem 1: Change thé/formula into:
1,061 x U (peak) -.4,061 x 10 001 V (peak) = 10 611 V (RMS)
The elimination.of /2" only causes a new conflict, because with
1,06 x 10 00% V\(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
SC.62A acknowledges the issues as valid.
NOTE The answer should be based on the base standard,
IEC 60664-1.

SC $2A 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
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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

Submitter 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, fhe
circuit shall be subjected to the requirements for primary circuits)|n
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".

SC $2A recommendation

This recommendation is related solely to MOOP (not\t6 MOPP):

MAINS TRANSIENT VOLTAGE is not reduced in non*earthed referenced
SECONDARY CIRCUIT. The transient voltage reduction does not degend
on having 1 MmooP or 2 MoOP. Consequently,.this physical
"secondary" circuit should be subjected,to~the MAINS TRANSIENTS
VOLTAGE related to any further subsequéent barriers.

NOTE 1 Tables 13 and 14 in IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012 already reflect the impact of trans|ent
of non-earth referenced secondary circuits.

NOTE 2 For mopPP, th€ argumentation of the submitter is correctfin
that 2 mopp fully protect the secondary part against mains transignts,
unless the isolatiofbatrier is bridged by big capacitors.

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

If disexete capacitors are used to bridge the isolation barrier between
primyary and secondary circuit, then Table 15 should not be appligd
forreduced 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

Recpmmendation number

143

Clayse(s) numbefy(anly)

13.1.3

Soufce/problém

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 abnormg
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 specifie

one is used is quite high if the very common standardized appha
coupler C13 is used.

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

A cord with area 0,75 mm? has a maximum allowed\R'i of 26 mQ
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
approximately 28 mQ/m at 40 °C. This aloneswill roughly add 84 1
(3 x 28). However, the contact resistance petween the wire and t
mains plug plus the appliance coupler©an be high, in relation to
R i of the copper wire, and differs afot*‘between different brands
types of cord-sets. The maximum-resistance is not specified in th
cord-set standard, IEC 60799, but.for plugs and connectors there]
are, for example, thermal requifements instead. It is not reasonal
to simply pick any cord-set Being 3 m long because this might no
represent the worst case seenario described above and hence th
test is not meaningful-

Another and bettefway would be to simply add a presumed
maximum impedance for the non-existing/non-specified cord-set
the measured.value from the appliance inlet (PE) terminal. The fi
to add is however unclear since there is no standard stating a
maximumgeontact resistance and R i in the connectors or in the ¢
set.

Thelreal 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, wher
the limit is 100 mQ, would thus be sufficient, as it was before and
the 2"9 edition.

m

hQ
e

he
nd

4

o

jure

brd-

in

Submitter proposed recommendation

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

SC $2A 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 exist
requirement in IEC 60601-1, when there is no DETACHABLE POWEHR
SUPPLY CORD either provided or specified by the MANUFACTURER.

>

g

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

Since the 100 VA or 6 000 J limits are taken from IEC 60950-1, it

B1

~

B2

~

would be reasonable [0 also apply the time [Imits from
IEC 60950-1, which is 5 s (electronic/PTC) and 60 s (fuses):

The compliance paragraph states that 15 W is drawn_forn1 m|n
and, if after 1 min, the supply circuit cannot supply I5 W, it i
considered ok. Is this also actually relevant for the’energy lin
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 ig
over 900 J and thus would be a fail (but the_current IEC 606(Q1-1
wording does not require to draw 30 W) l'this is not the intept

of IEC 60601-1, there is no reason tosstate 900 J because it |s
the same thing as 15 W at 60 s. On the other hand, test repofts
showing the measured energy in joule are extremely rare an
the IECEE CB TRF No. IEC60601_1K does not ask if the 904 J
limit is fulfilled at shorter times/than 60 s.

The compliance paragraph,ih AMD1 refers to inspection of

design documentationsehly. This can be difficult when it comgs
to evaluation of the”available power.

t

Submitter proposed recommendation

A)
B1)
B2)

Apply the time,limits from IEC 60950-1.
?

The 100.\VA limit is checked by the same test method as fol the
15 W imit.

SC $2A recommendation

The sub€lause has a gap, because it does not specify the time when

the limits apply.

Itis.;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 the maintenance tegm

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
8.9.3.4, followed by humidity preconditioning according to 5.7 except
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,afe
followed by inspection, including sectioning, and measurement!
Cracks or voids in the insulating compound such as would (@ffect fhe
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 testyaccording to 8.8}3
except that the test voltage is multiplied by-1;6)"
A) shall the test voltage be multiplied by(1,6; or
B) shall the test follow 8.8.3 only?

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

"..., followed by a DIELECTRIC' STRENGTH test according to 8.8}3
(this would mean a 1 min test duration, but no added safety factof of
1,6), or the test voltagé.s multiplied by 1,6 (and a shorter test

duration is acceptahle, so no need for the complete 1 min test)."

D
=

NOTE Regarding IEC 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 npt
that of 2001 but rather 2005.

2).2.10.5.3 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.

Disqussion/comment -

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

SC $2A recommendation Exception of the factor 1,6 applies to the test voltage only, but ndt to
the test duration of 1 min.

4.2.147 Overflow and spillage

Recpmmiendation number 147
Clayse(s) number (only) 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 -

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.

Discussion/comment

Has the test only to be performed when the frame is accessible?

Sub

HY <l ot
e propoSttTecommenaanon

SC

2A recommendation

Normally, follow the compliance paragraph of 15.5.1.1. Howevew|in
cases where the frame is not accessible, the test to the frante shuld
only be required when the insulation to the frame plays a role in the

INSULATION CO-ORDINATION. For example, this could be €stablished by
inspection of a non-moulded (non-potted) sample.

4.2.1

49 Expected voltage on sIP/SOPs

Rec

bmmendation number

149

Clay

se(s) number (only)

8.1 a), 8.7.4.6 and Figure 14

Sou

ce/problem

8.1 a), first dash: "the presence’on any SIGNAL INPUT/OUTPUT PAR]T of
any voltage or current fronmother 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¥éltage to be earth referenced?
Can\be earthed or floating, both are possible.

Are-all sip/sop connections to be shorted together?
Notrequired for determination of the sip/sop voltage.

Disd

ussion/comment

The change in the 3" edition making this test a NORMAL CONDITIGN is
a significant change. Unless the sip/soP circuit is floating, there |s a
likelihood that an earthed ENCLOSURE becomes connected to the
SIP/SOP voltage, so that in the SINGLE FAULT CONDITION of open egrth
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-
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 netwqrks
with 120 V peak in NORMAL CONDITION would be conducted.

Sub

mitter 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

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

el ’ L L - L
CUTISTUTTTU TU UT CUTITPTTTITTISTVE TITUUYTT.

The topic should be reconsidered when preparing a future rewvision of
IEC 60601-1.

4.2.151 COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS

Recpmmendation number 151
Clayse(s) number (only) 4.9
Soufce/problem 1) What is a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS

One perfect example is a Y- €apacitor bridging 2 MmoP, becauge if
it fails, the mains might bex@cecessible either for the PATIENT
for the OPERATOR. Howeyver, what other example exists as
COMPONENT WITH HIGHSINTEGRITY CHARACTERISTICS?

=

2) 4.9 says: "A COMPONENT WITH HIGH-INTEGRITY CHARACTERISTIES
shall be used vhen a fault in a particular component can
generate an‘unacceptable RIsK."

Questioniisran IEC 60127 fuse a COMPONENT WITH HIGH-
INTEGRIFY CHARACTERISTICS in the light of the above IEC 606p1-1
wording? | would say NO, because if the fuse would fail (SC)
there“is no immediately unacceptable Risk. Only if the fuse fails
AND in addition an OL or SC occurs, an unacceptable RISK chn
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 pre
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 b
under a factory inspection?

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

%

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

EI\GIIIV:CD fUI A CUNIFUNENT WITITH TTOTT  TNTEORTT T CHARACTERTOSTIC
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
components with REINFORCED INSULATION in respect to electrical
safety.

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

4.2.152 Peak and RMS WORKING VOLTAGES

Recpmmendation number

152

Clayse(s) number (only)

Table 12

Soufce/problem

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

Disqussion/comment

1) The designations of the calumns V DC and V RMS are
contradictory, becausedora DC voltage without ripple, the RMS
value has, per definition,*the same numerical value (e.g.
17 V DC = 17 V RNIS).

= Due to the fact that most AC voltages will be rectified by
diodes, the highier DC value in Table 12 is regarded as correft.
See also IE€60664-1:2007, 6.1.1, where AC values are
equivalent\to DC values when the AC values are multiplied by a
factor of,1,414.

2) If, forexample, 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 b
used (because a voltage having > 10 % ripple is not to b
considered as DC), even though the RMS value has
decreased?

— What if the rectangular voltage range is —-0,5 V to +16 V1

— 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 b4
considered DC due to the low frequency (e.g. as 0,1 Hz jor
LEAKAGE CURRENT measurement in 8.7.3 b)?

[¢]

19

>

3) Peak voltages are not covered by the table.

ifter nronosed recommendation
Sub prop

Table- 12 should be ::rlnpfnri to-solve-the above described prnhlnr1sl

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

— 57 —

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 | —

SC 62A recommendation The term "critical component" is not used and therefore is not
I..IICfiIIUl.: VVil:liII ;Eb UUUUl'l. HUVVCVUI, L:IU ;EbEE \.;B Cotl bcllifib t|0n

scheme deals with this topic.

SC 62A is unable to make a recommendation at this time.

NOTE 1 |ECEE OD 2020 includes examples, such as AC inlet, f

Lise,

fuse holder, ENCLOSURE, X-capacitor, line filter, triple.insulation wire,

transformer, bobbin of transformer, switch. See also
IECEE OD 2039.

4.2.1

54 LEAKAGE CURRENT test for

ME EQUIPMENT with multiple APPLIED PARTS

Rec

bmmendation number

154

Clay

se(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

separation, barrier between different functions is required. In
Annex.A, the grounding is related to other functions not in use.

Soufce/problem The description of thé test on multiple APPLIED PARTS is in contragt
with the related ratigndle in Annex A and other definitions.

Disqussion/comment Out of the abpye'mentioned subclauses, it could be concluded thhat
PATIENT CONNECTIONS of the same APPLIED PART do not need to b¢
grounded, Rurthermore, it is to be decided by the MANUFACTURER(if a

Sub

mmitter proposed recommendation

Modify 8.7.4.9.*

ME EQUIPMENT with multiple APPLIED PARTS is investigated to ensy
that the PATIENT LEAKAGE CURRENT and the PATIENT AUXILIARY
CURRENT do not exceed the allowable values while all other PATIH
CONNECTIONS of the remaining APPLIED PARTS are:

1) connected together, but not to earth, and

2) connected to earth.

=

e

NT

SC

2A recommendation

8.7.4.9 is not limited to ME EQUIPMENT with "multiple APPLIED PART]
but it includes ME EQUIPMENT with one APPLIED PART but with mult
PATIENT CONNECTIONS, such as an ECG. In addition, 8.7.4.9 cove
the case of one APPLIED PART with multiple functions.

If engineering judgment indicates that the PATIENT AUXILIARY CURH
measurement according to 8.7.4.8 has already covered the
measurements in 8.7.4.9, the LEAKAGE CURRENTS measurements
8.7.4.9 need not be conducted.

s",
ple

ENT
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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

Submitter proposed recommendation

Remove the 1,6 times factor from Annex L.

SC $2A recommendation

A) For extruded TIW:
8.8.2 e) applies to triple extruded wires. Annex L reduires to fest
a twisted pair with a test voltage of at least twice the appropiliate
voltage in Table 6. However, the twisted pair does ot reflec the
real condition in the ME EQUIPMENT, where only,one side has fhe
TIW. Consequently, we do not have an increased HV test value
for extruded TIW for 2 moPpP. The final copiponent DIELECTRI(
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 doqg
not reflect the real conditioh/in the ME EQUIPMENT, where onl
one side has the TIW. Gonsequently, we do not have an
increased HV test value’ for spirally wrapped TIW in Annex L [for
2 MOPP. However,.in addition, this spirally wrapped TIW shal
have an overlap ‘of/each layer, which cannot be checked at a|
finished sample. Therefore, the DIELECTRIC STRENGTH test is
applied withvafactor 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 L requirements.

4.2.156 DIELECTRIC STRENGTH test'after thermal cycling test

Recpmmendation number

156

Clayse(s) number (only)

8.9.3.4

Soufce/problem

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

Disqussion/comment

Subpmitter propgosed 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]

500V RMSatafrequency of 50 Hzor 60 HzTsapptedbetween
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 mopPP
Discussion/comment Example:

Up to 3 000 m (multiplication factor only for MooOP)
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 based.oh.th¢
peak voltage.

As you can see, this example shows that the MmooP is Worse than|the
MOPP, which does not make sense. This needs to béaddressed gt

some stage.
Subpmitter proposed recommendation -
SC 62A recommendation Figure A.12 should be regarded as normative.
4.2.158 Optocouplers
Recpmmendation number 158
Clayse(s) number (only) 8.9.3
Soufce/problem 8.9.3 applies to optocouplers amongst other things. Subsequent

clauses then require the optocoupler to undergo a DIELECTRIC
STRENGTH test'of*1,6 times the voltage from 8.8.3. In switched mgde
power supplies, the optocoupler typically has a WORKING VOLTAGH of
240 V AC(giving 340 V peak. The DIELECTRIC STRENGTH voltage i
then 4 000V AC for 2 moPPs times 1,6, giving 6 400 V AC. This i
excessively high for typical optocouplers.

oY

Disqussion/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 shall be
sure that it forms a cemented joint. That is what 8.9.3 deals with.

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

SC 62A recommendation SC 62A recommendation number 4.2.131 deals with this topic.
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4.2.159 Impact test

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
TEC 6U6UI-T but sometmes this 1S not justiied.

Disqussion/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 an
elastic sensor band around the chest. The ME EQUIPMENT i8"held in
place by its connection to the sensor band (like a belt buckle). Th
whole ME EQUIPMENT is regarded as an APPLIED PARTXThis is for
diagnosis of sleep disorders and thus it has no_ ER. 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 inspectiofi"of RISK MANAGEMENT FILE
deleted by IEC 60050-1:2005/AMD1:2012. But the reference to
"unacceptable Risk" is still in thelcompliance paragraph and
therefore IEC 60601-1 justifieS\to,use RISK MANAGEMENT instead qf
equivalent safety.

S

An object hitting the MEZEQUIPMENT strapped to the chest of the

PATIENT during sleepsis,very unlikely. Should this happen and the
ENCLOSURE break,/twill only give access to 3 V DC on condition fhat
both poles become accessible. The RISk of long term contact of J V

is very minor, Strictly, this is a failure of BASIC SAFETY because 3|mA
DC can be accessed by the PATIENT. However, the likelihood that|this
would happen is very low.

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

Submitter proposed recommendation The impact test can be waived on BODY WORN ME EQUIPMENT, if th
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 hand|ed
in the RISK MANAGEMENT FILE.

[©]

SC $2A 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 uge
of RISK MANAGEMENT instead of alternative RISK CONTROL according to
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
since the first and second sentence of the first paragraph is
contradictive to the last paragraph.

Disqussion/comment According to first paragraph of the rationale, spillage is regarded|as
NORMAL CONDITION On 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 CONDITION.

Thus it is unclear if ME EQUIPMENT not requiring}iquids but used
where spillage is likely to occur is regarded.as\NORMAL CONDITIO
according to first paragraph or SINGLE FAULT_CONDITION according|to
last paragraph?

Where the spillage test is considered.as SINGLE FAULT CONDITION,
another SINGLE FAULT CONDITION @lso applied according to the las
paragraph in the requirement text?

S

Should spillage from a bottle of cleaning agent used on a soft clofh
be regarded as reasonablé foreseeable misuse causing the need|for
spillage test as a SINGLE'FAULT CONDITION?

A spillage test on,{or‘€xample, an ECG-printer or a mammographic
X-ray equipment’seems too stringent even as a SINGLE FAULT
CONDITION.

Submitter proposed recommendation -

T

SC $2A recommendation Spillage is considered NORMAL USE for ME EQUIPMENT that require
the handling 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 regarfled
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

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 capacity is required. Is it for protection against
internal sources or from external mains voltage sources, even
Thougn 1T 1S classiiied as 1ype B?

2) Requirements for 1 MOPP?

It is not explained on which voltage the 1 moppP shallbhe_based.
Is it the actual WORKING VOLTAGE or the mains voltage? If the
latter applies, it means there is no difference betwéen type B
and non- PROTECTIVELY EARTHED type B which is»significantly
more stringent than the 2"? edition.

o

=

Disqussion/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 moppP shall be based on the actual

WORKING VOLTAGE.

TYPE B APPLIED PARTS that are PROTECTIVELY EARTHED shall have
current capability related to available current in the PATIENT circu

=

Submitter proposed recommendation TYPE B APPLIED PARTS that ate 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
current capability related to available current in the PATIENT circu

-~ 9

SC $2A 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.tosthe APPLIED PART under certain conditions whereas
8.7.4.7 d)\ban this solution completely.

The link to RISK MANAGEMENT in 8.5.2.2 should be regarded as
prierity and should be used as well for 8.7.4.7 d).

4.2.162 Current/power labeling

Recpmmendation number 162

Clayse(s) number (only) 7.2.7

Soufce/problem Non-safety related requirement for rated input and thus unjustifiefl in
IEC 60601-1.

Disqussion/coniment 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 {s
perhaps of interest for a hospital when evaluating the capability
needs for their installation However it seems to have nothing toldo
with safety. This requirement is identical with the 2@ edition and yet
there are numerous certified power supply units 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 see the rationale behind this requirement,
i.e. what is the benefit for the OPERATOR to have this information in
the Instructions Tor use? IThe vast majority of OPERATORS WIIl anyyvay
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 shjould
be acceptable to have this information in the technicaldescCriptio
only. However, it is still unclear what the benefit is.

Subpmitter proposed recommendation It is sufficient to declare in the technical description whether
equipment with a separate power supply unit-is.to be regarded ad a
ME EQUIPMENT Or a ME SYSTEM. The information’could have some
value for a technician.

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 MEJEQUIPMENT Or an ME SYSTEM.

The topic should be reconsidered when preparing a future revision of
IEC 60601-1.

4.2.164 Specification of the allowed power supply

Recpmmendation number 164
Clayse(s) number (only) 7.2.5
Soufce/problem A MANUFACTURER claims 7.2.5 does not apply to their ME EQUIPMENT

which uses a separate power supply unit.

Disqussion/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 other
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-alope
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
(not a ME SYSTEM) and therefore claims they need not meet any of
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, 15.4.3.5 and 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 does
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{sttess 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,not*subject to transient overvoltagesf,
thus applies for opposite polarity in non-earthed secondary circui
including opposite polafity in non-earthed battery circuits in main
supplied ME EQUIPMENT\ ‘For opposite polarity in earth related

secondary circuits¢ including opposite polarity in earth-related bajtery
circuits in mains’supplied ME EQUIPMENT, Table 15, columns 2 to #

apply.

n

Submitter proposed recommendation -

SC $2A recommendation The aspeet of MAINS TRANSIENT VOLTAGE stressing opposite polarity
withinthe areas of

—\\Secondary side of a MAINS SUPPLY TRANSFORMER in front of th
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.

0]

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 arg¢as,
there will always be many bypasses which avoid a breakdown of fhe
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 thel
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
tested to I1P21/22.

Disqussion/comment

Submitter proposed
recdmmendation

The position as expressed in IEC 60601-1-11 is clear and not at-alhat fhe
way the request was presented.

8.3.1 is mandatory for all kind of home use ME EQUIPMENT, i.€) ‘Only HAND-
HELD, BODY-WORN Of TRANSIT OPERABLE ME EQUIPMENT need comply with

IP 22. All other home healthcare environment equipment needs to conjply
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.

SC $2A recommendation

8.3.1 is mandatory for all kinds of homeise ME EQUIPMENT, i.e. only HAND-
HELD, BODY-WORN Of TRANSIT OPERABLE ME EQUIPMENT need to comply jwith
IP 22. All other home healthcare’environment equipment needs to con]ply
with IP 21 according to IEC 60601-1-11:2010 and IEC 60601-1-11:201p.

When ME EQUIPMENT is onlyintended 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¢e_comply with the requirement.

For example, theZENCLOSURE of a PORTABLE ME EQUIPMENT that meets
IP22 only withits carrying case should be marked with "Keep dry" text|or
symbol, even if the ENCLOSURE without the carrying case meets |IP21.



https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

— 66 — IEC TR 60601-4-3:2018 © IEC 2018

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 by the
MANUFACTURER, INTENDED USE focuses on the medical purpose while
NORMAL USE incorporates not only the medical-purpose, but
maintenance, transport, etc. as well."

Disqussion/comment The mobility requirements are unclearWith regard to the INTENDEp
USE and the definitions of NORMAL USE,"MOBILE, STATIONARY and
TRANSPORTABLE.

A table has small wheels for tfahsportation 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, theg
wheels will be extracted/requently by an easy accessible foot cotrol
so that the table can‘be moved aside when cleaning the floor. Evgn
though not specifiéd, the wheels are likely used during transport from
the operating roem to another location for service/maintenance.

The wording "not intended to be moved from one place/location t
another” is'a/little vague and the MANUFACTURER interprets that tHis is
meant to\be from one room to another room rather than moved agide
for cleaning of the floor. The MANUFACTURER claims it is not MOBIUE.

However, per definition it is not STATIONARY either.

Shall the table pass the threshold test, rough handling and instabjility
tests?

Subpmitter 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.

SC $2A recommendation This issue and the example of a solution below should be considg¢red
when preparing a future revision of IEC 60601-1.

If a ME EQUIPMENT contains wheels only for the purpose of allowirjg,
for example, cleaning, servicing or positioning, and the
ME EQUIPMENT cannot be moved to another location without the ufe
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.



https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

IEC TR 60601-4-3:2018 © IEC 2018

— 67 —

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

SefteeRttetertsoretel-than-breakdownofother

components such as wire insulation. We do not have valués
about the reliability of VDRs, like we have them for capacitor|
according to IEC 60384-14 Y1 or Y2 type. The BASICANSULAT|ON
(1 mooP) is therefore in doubt.

— If the protective earth in the POWER SUPPLY CORD is-interrupted
(1 SINGLE FAULT CONDITION) plus the VDR fails (NORMAL
CONDITION), we would have mains on the ENCLOSURE.

— 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‘témperatures could be high
enough to cause the equipment te burn. Therefore varistors
cannot be accepted without @ protective device, neither up tg
1 500 V nor above 1 500,V

4

Submitter proposed recommendation

SC $2A recommendation

It is strongly recommended not to use VDR's (MOV's, varistors)
between line to neutral; To reduce transients between line and
neutral, X-capacitors can be used.

Between linelneutral to PROTECTIVE EARTH, a VDR should

a) be usedronly after the MAINS fuse, and

b) be tsed only when it is used in series with a GDT (gas dischfarge
tube) which fulfils the requirements for 1 MOP in accordance
with 4.8 of IEC 60601-1:2005 and
[EC 60601-1:2005/AMD1:2012, and

t) meet the requirements of Clause G.8 of IEC 62368-1:2014.

4.2.169 Using Y2 capacitors for moPpP

Recpmmendation number

169

Clayse(s) number (only)

8.5.1.2

Soufce/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.

Disqussion/comment

Submitter 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 supply

Units, are made I 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 endy,speed depenfds
on the device under test.

Is it acceptable to take that force (or other forces applicable as wprst
case condition for INTENDED USE including foreseeable misuse) anjd
to combine it with the worst case momentuimn-(e.g. longest support
arm) of the device under test instead gfya Sometimes undefinable
speed?

Subpmitter proposed recommendation

Interpret the test condition "Run @t any speed, including reasona
foreseeable misuse" as followS#1n cases where worst case test
conditions can better be detived from worst case forces (e.g. as
defined in 9.4.2.3 a) or 9.4.3.2 b)) and worst case momentum of ghe
device under test than€rom achievable end speed, it is acceptable to
take that worst case{orce and momentum.

y

SC $2A recommendation

Interpret the test.condition "Run at any speed, including reasona
foreseeable misuse" as follows:

y

In cases where worst case test conditions can better be derived ffom
worst caseforces (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 distanfe)
of the~device under test than from achievable end speed, it is
acteptable to take that worst case force or energy of impact.



https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

IEC TR 60601-4-3:2018 © IEC 2018 - 69 —

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 mooOP.
A minimum distance is required in order to guarantee that the fuses

willnat ba hridaad
3] -

Unfortunately it seems IEC 60601-1 has no specific text on thistgpic
but it is common praxis that parts on either side of an open fuse are
regarded as parts of opposite polarity. Therefore, 1 Mmoop should |be
applied to be in line with 8.9.1.1, first dash.

In IEC 60065, the distance across a fuse shall meet\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 moopr should berequired.

One member of the maintenance team-responsible for the relevant
material of IEC 60601-1 has rememiered:

This topic was discussed with thé maintenance team responsible|for
the relevant material of IEC 68601-1during the writing of
IEC 60050-1:2005/AMD1:2012% The result was that there are 2

extremes:
a) notrequiring 1 MOGP would mean that we have a gap in
IEC 60601-1;

b) requiring 1 MOGP would mean that too many IEC 60601-1 an
IEC 60950 approved power supplies/linear transformers/PCB
would failt

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
AIRCLEARANCE between input and output fuse contacts. To ensurg
PATIENT care, it was intentionally decided that this aspect was no
addressed in IEC 60601-1 with a requirement. It is simply unrealiptic
that the IEC 60950 field will change its power supplies due to an
IEC 60601-1 requirement.

Subpmitter proposed recommendation 8.9.1.1, first dash, should be applied between fuse contacts.

SC $2A recommendation SC 62A is not aware of any incidents on the market due to spacirjg of
fuse contacts. Other standards do not define spacing for fuse
contacts. There seems to be no need that IEC 60601-1 be the firg
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) is wrong and could be misinterpreted in
such a way that safety factors below 8 would not be considered as

sare and additional measures would be required In this case.

Submitter proposed recommendation

SC $2A 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

Recpmmendation number

173

Clayse(s) number (only)

Table 1.1, examples la, 2a and 2cC

Soufce/problem

At an IEC 62353 project team meeting, the question was raised:

Is the following English\fanguage text in Table 1.1, example 2c clgar
and unambiguous?

— Do not use metal connector housing or,
—  SEPARATION\DEVICE

In a SC 62A’meeting, the following question was raised:

Is the proposed solution, for example in 1a and 2a, always corredt?

Disqussion/comment

Example 2c:

Note 5 of Table I.1 clarifies the meaning of the concerned examp|e:

NOTE 5 If equipment "B" is outside the PATIENT ENVIRONMENT and if
equipment "A" is a CLASS Il equipment and has accessible condudtive
parts connected to the PROTECTIVE EARTH CONNECTION of equipmént

"B", then additional safety measures could be necessary, for
example: additional protective earth for "B" or separating transfofmer
Or SEPARATION DEVICE.

Examples 1a and 2a:

There exists a RISK of increased LEAKAGE CURRENTS and the
proposed solutions could be insufficient.

Submitter préposed recommendation

SC $2Arecommendation

The following proposed improvements are recommended:

EXdalfpre £ZC.

Improve wording of the example in a future revision of IEC 60601-1.
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.



https://iecnorm.com/api/?name=0ffd54c212b96223834282d22f051c4d

IEC TR 60601-4-3:2018 © IEC 2018 -71-

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.

Submitter proposed recommendation —

SC $2A recommendation It is recommended for ME EQUIPMENT utilizing POWER SUPPLY CQRPS
and operating at currents above 63 A to refer to national electricg
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

Recpmmendation number 175
Clayse(s) number (only) 4.6
11.7
Soufce/problem Are the requirements of subclatise 11.7 (Biocompatibility) applicgble

for parts which fall under the definition of subclause 4.6 (quasi-
APPLIED PARTS)?

Disqussion/comment 4.6 asks for an asseSsment to identify parts which are not APPLIE
PARTS according 38 but might come in contact with the PATIENT. |f a
part falls under the definition of 4.6, all relevant requirements for
TYPE B APPLIED\PARTS shall be applied (except marking).

T

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?

Subpmitter proposed recommendation =

SC $2A 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 hay
significant impact for the decision about whether 11.7 should apply
or not.

D
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4.2.176 Floating reference earth

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 referénge
point, which is not connected to the protective earth of the SURPL
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 eatthed circuift 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 provide]
additional protection for the person_making the measurements an|
increases the accuracy of the LEAKAGE CURRENT measurements."”

=0

Subpmitter proposed recommendation It is clear from Table 5 and thé rationale that the existing FE-symjpol
in Figures 9 to 11 and Figures™13 to 20 shall be understood as a
floating reference point thatys not supposed to be connected to darth
if not absolutely necessary.

In a future revision”of\NEC 60601-1, it is recommended to replace|the
FE-symbol by another more neutral symbol that is not likely to be]
misunderstood,«and in Table 5 to change the meaning of the sympol
to:

"Floating\reference earth (for LEAKAGE ....".

SC $2A recommendation It is récommended that in a future revision of IEC 60601-1 the
funé&tional earth symbol should be replaced by another reference
ground symbol.
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4.2.177 SINGLE FAULT CONDITION in 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 requirement for MOPP spacing in 11.2.3 deviates from the

requirements given in IEC 60079-11 relating to intrinsic safety in
EXPIOSIVE almosSpneres, whereas the requirements are mach closer
when the spacing for MOOP is considered.

Considering the 1 mopP, 17 V value of 1,7 mm, any spacing._violalion
less than that could be short-circuited in NORMAL CONDITION’ (“fred
fault"). With the current state-of-the-art electrical compaohent
package sizes, there are very few components that would meet this

value from pin to pin, making it impossible to layia board out to nmeet
11.2.3 as it stands and there is no provision for reduced spacing |n a
PD1 environment.

Disqussion/comment Is the MOPP requirement appropriate ags, specified in IEC 60601-1

It would seem that the requirement{ar Mmoopr would be more
appropriate for the following reasons:

From IEC 60079-11, relating todintrinsic safety in explosive
atmospheres, the infallible spacing values are given in Table 5, ajhd
a 30 V creepage of 2,0 mm_is given. This is equivalent to DOUBLE
INSULATION (NORMAL CONDITION or “free-fault" failures are considgred
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 moopr 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 mn
from Table 15 via Table 16. MoPP requirements do not have any
praotision for reduced spacing in reduced pollution environments.

The spacing requirements from IEC 60079-11 line up much bettef to
the moop requirements of IEC 60601-1.

IEC 60079-11 requirements are well established and provide safdty
from ignition in explosive atmospheres, which would lead to a
severity of failure (in my opinion) at least equivalent to the severify of
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 oxygen
atmosphere would not be more onerous than the requirements injan

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
responsible for the relevant material of IEC 60601-1.

Subpmitter proposed recommendation

Re-word the failure condition specified in 11.2.3 to consider the
spacing based on mooP spacing as follows. Also for clarification,
note is recommended.

QD

"Failure of insulation (whether solid material or spacing)’ providin
the equivalent of at least 1 MOOP but less than 2 MOOP, {as descriped
in 8.8 and 8.9) that could create a source of ignition(as defined ip
11.2.2.1 a)).

NOTE Insulation less than 1 mopP can be short-circuited; howevdr
this is considered NORMAL CONDITION."

SC $2A recommendation

The issue was referred to maintenancé.team responsible for the
relevant material of IEC 60601-1,.with*the following result:

O

The maintenance team responsible for the relevant material of IE]
60601-1 acknowledged thatthe'issue needs to be clarified. Howgver,
due to the fact that the wording in 11.2.3 is clear, we cannot charge
the standard requirement at the moment. Therefore, the issue is put
on the agenda for a fUture revision of IEC 60601-1.

Discussions about & solution of alternative RISK CONTROL measurg
related to the transient 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 isque
is put @n'the agenda for a future revision of IEC 60601-1.
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4.2.178 Laser requirements

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 Z and 3R [asers can be hazardous, but there are no salety
requirements if the AEL are designed to be greater than class*1 fpr
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 OPERATORS and ahy
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 for‘elass 2, 2M and 3R laser are
regarded as sufficient.

It is not regarded as appropriaté for IEC 60601-1 to go above the|
requirements of IEC 60825-1:2007 and define further requiremengs
for lasers.

A link to RISK MANAGEMENT seems to be contra-productive, becauge
we want to reducedthevlinks 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).

Submitter proposed recommendation -

SC $2A recommendation Gaps are'to be handled according to 4.2. IEC 60601-1 covers th¢g
issuesyof handling gaps.

4.2.179 Flammability rating of\insulated wires

Recpmmendation number 179

Clayse(s) number (only) 11.3 a)

Soufce/problem Flammability rating for insulated wires.

Disqussion/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?

Submitterproposed recommendation Internal wires complying with IEC 60332-1-2 (> 0,5 mm?) or
[EC 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
and IEC 60601-

3'd ed. IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012

1:1966/AMDZ: 1995

AP-temperature and
ENCLOSURE temp:

Excluded by Clause 42,
Table 10a.

Accessible voltage:

Excludedsby 16 e) 2) and
recomméndation 12 for the 2"
edition:'16 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 = outputyof the light
is regarded as "lguasi AP"

based on 4.6, plus 11.1.2.1
"APPLIED PART intended to

supply heatto the PATIENT",
then there exists no standard
temperature limit for the glas

oY

ENCLOSURE-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 accessiblge.

= FAIL, 8.4.2 c) and 5.9.2.1|of
the 3" edition: 8.4.2 c) allow$
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 RM§.
is EXCLUDED. And, thereforg
the infrared lamps FAIL the 3
edition.

1

a-

IP-protection:

IEC 60601-1-11 requires IP21.

% FI:\“_, ialllp LUU;L; IUC
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
horizontal safety standard, there should be a justification provided.
However, there is no such justification given within

IEC 60601-1:2005 for the banning of E27 sockets for lamps.

Submitter proposed recommendation -

SC $2A recommendation The next revision of IEC 60601-1 should provide justification for
banning lamp sockets with accessible voltages above '0f)60 V DC|
and 42,4 V peak (e.g. E27 socket) within IEC 60601:1:2005, Anngx
A. Alternatively, under certain conditions, the banning of such
sockets should be withdrawn by the next revision of IEC 60601-1

4.2.181 Identification of internal fuses

Recpmmendation number 181
Clayse(s) number (only) 7.3.4
Soufce/problem The labelling requiremént in 7.3.4 for "fuses and replaceable

THERMAL CUT-OUTS adyOVER-CURRENT RELEASES that are accessiple
only by the use of@/T00L" can be read in such a way that even npn-
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 beard) or in the ACCOMPANYING DOCUMENTS.

However, for repair purposes (non-replaceable fuses, THERMAL C{T-
OUTS,0r OVER-CURRENT RELEASES result in a repair), IEC 60601-1
gives a deviating instruction in 7.9.3.3. This seems to be an interpal
contradiction in IEC 60601-1. There is also no explanation for thg
conflicting requirements, for example why 7.3.4 should be applie
only on replaceable THERMAL CUT-OUTS, but on replaceable and npn-
replaceable fuses and OVER-CURRENT RELEASES?

Writing full rating information beside a fuse on the PCB, however
mostly not possible due to limited space, and identifiers are
commonly used and resolved in the circuit diagrams and parts lisfs
for components not intended to be replaced or repaired by the
RESPONSIBLE ORGANIZATION.

S

Disqussion/comment For non-replaceable internal fuses, THERMAL CUT-OUTS and OVER-
CURRENT RELEASES (i.e. those accessible only with a tool and aftgr
access also not exchangeable or only exchangeable with a specif
tool or with soldering), should the requirements of 7.9.3.3 be
applied?

iHter nronosed recommendation
Sub prop

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.
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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

> SC 62A- Thic ic oclarifiad hy tha whaolag IEC 60601 cariac
g Y g

Disd

ussion/comment

A BODY-WORN home healthcare device clearly requires MOPP}
However, if the medical device is disconnected from the PATIENT fnd
then connected to a mains powered charger — this latter,operation is
not medically related and is no different from the oOPERATOR hand|ing
an iPhone and connecting it to a charger.

So, clearly, the mains charger can be an IEC 60950-1 compliant pne
as long as simultaneous connection to the chrarger and to the
PATIENT is not possible.

If simultaneous connection of the deviee to'the PATIENT and the
device to a mains connected charge( 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 instantthat the PATIENT disconnects the devige
from the charger therescould be the possibility of a LEAKAGE CURRENT
path from the PATIENT\O earth through the charger via the DC
connector, and this‘could be > 0,1 mA.

= SC 62A: Carrect. The DC connector is covered by 8.4.2 c) for
voltage andsenergy 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.

Sub

Mmitter proposed recommendation

Make a decision that parts of a MEDICAL ELECTRICAL SYSTEM used
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.

n

The next revision of IEC 60601-1-11:2015 should consider creatifg a
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

|JUVVCICLJI IUalI.CIy bilalgcl) Illigill ot requntc MUFF If IIUIIIIai UpNCTd ion
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 much disliked by some national electrical safety authorities.

T 1S also unclear why this relaxation 1s mited to Internal screens
only. In some CLASS Il ME EQUIPMENT, the earth lead is used for(ofher
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 INCET.is used on
CLASS Il ME EQUIPMENT, which allows the use of a cl:Ass-1 cord-se
but there is nothing else connected to the earth terminal.

Is ME EQUIPMENT with an unused earth terminahor an earth termiral
used for other functional purposes than angdnternal screen allowep to
be marked with the cLASS 11 symbol?

Submitter proposed recommendation

ME EQUIPMENT with an unused eartherminal or an earth terminal
used for other functional purposes than an internal screen is not
allowed to be marked with a cLASS )1 symbol. Even when connectgd

to an internal screen, the use ©f’a CLASS Il symbol should be avoided
or, if used, it should be justified.

SC $2A recommendation

SC 62A has the feeling/the"submitter's proposal seems too stringgent.

IEC 60601-1 does not define the term "isolated internal screens".
That allows MANUFACTURERS and test laboratories to have a certgin
margin of interpretation 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 functiona|
purposes than an internal screen.

SC 62A does not see any safety reason to be more stringent thar
IEC 60601-1 and to ban such cLASs Il devices.

During the next revision of IEC 60601-1, it should be considered |f
the term "internal screen"” is the only example or if others might ejist
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. IT a suitable sign IS not avallable one can construct a.sipn
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.

Subpmitter proposed recommendation As an alternative, the mandatory action sign no. 10/in Table D.2 ¢an
be used.

SC 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

— 81 -

Recommendation number

185

Clause(s) number (only)

8.5.2.3

Sou

rce/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'eas
of B), for example a dental ultrasonic scaler probe or a light_therg
probe in metal.

Disputes between test laboratories and MANUFACTURERS are
common, and experience shows that test laboratories are not alig
because some claim that a lead/cable on a prabe belonging to B)
above is not regarded as a PATIENT lead/cable:

Unfortunately, no such example is displayedamong Figures A.1 {
A7.

Shall 8.5.2.3 be strictly applied to-all types of ME EQUIPMENT?

S
py

ned

(]

Disq

ussion/comment

The intention of IEC 60601-1.i5/t0 assure that the PATIENT will no
accidently earthed or exposed*to voltage potentials. This could
happen if the remote end ¢onnector is detached, accidently or
deliberately, by an OPERATOR or any other person. In case A) (fix
to PATIENT), this makeés)perfect sense. However, there is significa
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.

Even though the third, fourth and fifth dashes in 8.5.2.3 do not re
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]
the OPERATOR.

The likelihood that such a tool/probe is in contact with the PATIEN]

while it is not working due to detached connector is very low.

The same problem exists for PATIENT leads that are very short, fo

example < 12 cm. In this case, the third and fourth dashes of 8.5J2.

seem too stringent for some APPLIED PARTS.

be

bd
ntly

by

Sub

mitter proposed recommendation

RISK MANAGEMENT can be accepted for the first two dashes of 8.5
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 TY
B or BF where the PATIENT lead or cable is maximum 12 cm.

SC

2A’reeéommendation

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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4.2.186 Rationale for IP2X

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 from ‘hazardod
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 tofully enter the
encapsulation.

7]

Following the rationale in IEC 60601-1 means that an IP2X rated [ME

EQUIPMENT could have an opening of\>"12,5 mm (allowing the spllere
to enter) even though the entered standard test finger does not r¢ach
any hazardous parts. This is not-in“compliance with the equipmerjt
protection requirement in IEC'60529.

Submitter proposed recommendation -

SC 62A recommendation The identification of the gap between IEC 60601-1 and
IEC 60529:1989 anhd IEC 60529:1989/AMD1:1999, Tables 1 and 2
related to IP2X is\that protection of persons (Table 1) is equivalef
while protection_of equipment against solids (Table 2) is not fully
equivalent. it is recommended to label ME EQUIPMENT with IP2X op
if compliance with Table 2 of IEC 60529:1989 and
IEC 60529:1989/AMD1:1999 is given as well.

=3

y

Itissrecommended that, during the next revision of IEC 60601-1,
Annex A, Subclause 6.3, be deleted, because it is proved to be npt
correct.
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4.2.187 Battery — Limited power

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?

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 pattery s
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?

Subpmitter proposed recommendation A fire ENCLOSURE is not required when a certified battery is used
(IEC 60086-4 or IEC 62133) and the output-fronT the battery has @n
over-current protection device ensuring the\available energy is b¢low
the levels for limited energy in 13.1.2.

SC $2A recommendation SC 62A is unable to make a recommendation at this time.

This issue should be address during the next revision of

IEC 60601-1. SC 62A would reéommend that the next revision of
IEC 60601-1 include compre&hensive guidance on how to deal with
certified batteries and battery packs.

4.2.188 TYPE B APPLIED PART separated from ACCESSIBLE PARTS

Recpmmendation number 188
Clayse(s) number (only) 8.5.2.2
Soufce/problem PATENT CONNECTIONS of a TYPE B APPLIED PART that is not

PROTECTIVELY EARTHED shall be separated by one MOPP.

Disqussion/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.

Subpmitter proposed recommendation Apply 1 MopPP based on the actual WORKING VOLTAGE in the APPLIED
PART.

SC $2A 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 betwegn

the APPLIED PART and the non-protective earth accessible pait 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
not likely to be subjected to external voltages.

S

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
the 3" edition is the same thing as in the 2"d edition.

fa0an0 a
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twice the rated current of the equipment.”

However, the equipment rating seems completely irrelevant and
there can be a significant difference between the rated current 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 installation, (there is a problem hoy to

find out the rated current. It would require(that the maximum rating of

the over-current protection in the building is always specified in the
instructions for use and technical déscription, even for plug
connected ME EQUIPMENT, which Seems not reasonable. Perhaps pne
can presume a 16 A fuse in Eutope and a 20 A fuse in Canada.

It seems too stringent to test based on the building installation ragher
than on the equipment fuse.value, for example in the case of an
appliance inlet assembly with built-in fuse holder.

Submitter proposed recommendation

SC $2A recommendation

It is recommended that the text "the highest RATED current of the
relevant circuit(s)" should be understood as the RATED current of fthe

mains overscurrent protection in the ME EQUIPMENT, when present, for

all circuitsslocated behind the mains over-current protection.

Forthe area in front of the mains over-current protection in the m
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
disallow undated reference for normative standards if only part of the
standard is referenced as here in Clause 14).

Disqussion/comment —

Subpmitter proposed recommendation Allow use of the most up to date version of IEC 62304

SC $2A recommendation Because IEC 60601-1 has a gap about how to deal withJégacy
software, the MANUFACTURER is forced to use RISK MANAGEMENT t¢ fill
the gap. Because RISK MANAGEMENT according to.lSO 14971 requires
the MANUFACTURER to use International Standdrds, 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|that
newer International Standards shouldge“taken into account.

See as well NOTE 3 in 14.1 of IEC 60601-1:2005 and IEC 60601
1:2005/AMD1:2012.

4.2.191 The sIP/sSOP pin to earth TOUCH CURRENT

Recpmmendation number 191
Clayse(s) number (only) 8.4.2 c)
Soufce/problem LEAKAGE GURRENT measurements from connector pins to earth. The

subclatise is being interpreted differently among test laboratories

Disqussion/comment Somie test laboratories have not documented the LEAKAGE CURRENT
from SIP/SOP connector pins or SMPS output pins to earth, whicp
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
that 8.4.2 c) explicitly mentions that the limits for TOUCH CURRENT
not apply for accessible contacts of connectors. This exemption i
combined with the requirement that these connectors shall have

maximum allowed voltage of 42,4 V peak or 60 V DC, plus energ
power limitation in NORMAL CONDITION and SINGLE FAULT CONDITION.

o wn
o

oY

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 currgnts
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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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
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 measuring it with a
high impedance test equipment, which for the vast majority of

ME EQUIPMENT is a voltage in the range of 100 \V/ t0 240 \/ AC

NOTE It is usually assumed that, in NORMAL CONDITION, the jTOUCH
CURRENT limit 100 pA applies and, in SINGLE FAULT CONDITION (e.d.
protective earth open or neutral conductor open), the limit/500 pA
applies for MOOP ACCESSIBLE PARTS.

Sub

mitter proposed recommendation

As stated in IEC 60601-1, the conditional exclusiorvis related only to
currents generated by a voltage of maximum 4234 V peak or
60 V DC

SC

2A 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 earth voltage first:

Connect a resistor of 10 kQi+ 5 % (8 W for measurements up to
280 V RMS) between the SIP/SOP-pin (or other output connector) to
earth.

Connect in parallel'to'the 10 kQ resistor a voltmeter or an
oscilloscope to measure the voltage.

If the voltage’measured above is less than 60 V DC or 42,4 V pedk
AC, a subséguent LEAKAGE CURRENT test is not necessary.

NOTE « A”similar approach exists in IEC 60950-1:2005, subclaus
1.4.9;

3

10'kQ has been selected, because it 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 us|ng
a 10 kQ resistor is on the safe side.

If the voltage measurement above leads to exceeded levels, then|the
following guide is recommended to measure the TOUCH CURRENT:

It is recommended to measure the TOUCH CURRENT from SIP/SOPR
connectors to earth and as well from separate power supply outp
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;

=3

—  CLASS Il ME EQUIPMENT With FUNCTIONAL EARTH CONDUCTOR
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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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).

NOTE 4 For CLASS | ME EQUIPMENT with earth referenced
SECONDARY CIRCUITS, the MAINS derived LEAKAGE CURRENT will in

NORMAL CONDITION be superimposed by the secondary exirallow
voltage generated current. However, the MAINS derived \LEAHAGE
CURRENT will usually be equal to the TOUCH CURRENT measuredl on
parts connected to the PROTECTIVE EARTH TERMINAL both] in’ NORMAL
CONDITION and in SINGLE FAULT CONDITION (open neutral”conduftor;
open PROTECTIVE EARTH CONDUCTOR). If in doubt, the“measuretrhent
can usually be done by setting the voltage meter, to"AC-measurement
only or by using an oscilloscope or any other~equivalent methqgd to
assure that the secondary voltage will~~"not influence | the
measurement result.

Additional hint for work on a future revision of IEC 60601-1: Within a
ME SYSTEM, non-ME EQUIPMENT (such as a display equipnjent)
approved according IEC 60950-4 could have accessible pins in the
PATIENT ENVIRONMENT, and LEAKAGE CURRENTS from such ping to
earth, when the connector¢is“disconnected from the ME EQUIPMENT,
might exceed 0,1 mA, because IEC 60950-1 limits go up to 3,5 mA.

4.2.1

92 Overbalancing

Rec

bmmendation number

192

Clay

se(s) number (only)

9.4.2.3b)

Sou

ce/problem

"ME(EQUIPMENT or its parts, other than FIXED ME EQUIPMENT, that i
intended to be used on the floor or on a table shall be permanent
marked with a CLEARLY LEGIBLE warning of this RISK, e.g. by use
safety signs ISO 7010-P018 (2011-05) or ISO 7010-P019 (2011-(
as appropriate (see Table D.2, safety signs 6 and 7), or it shall n
overbalance due to being sat or stepped upon.”

—~ 01 <<

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 overbalancjing
due to a static force cannot be assumed (e.g. small equipment or|
equipment with no potential stepping or sitting misuse).

Disd

ussion/comment

Does the wording "as appropriate" refer to the application of the
requirement or to the labelling?

Sub

mitter proposed recommendation

Marking in the case of overbalancing should be done, if potential
stepping or sitting misuse can be assumed.

SC 62A recommendation

The word "as appropriate” refers solely to the correct selection of the
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".
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

Recommendation number

193

Clause(s) number (only)

8.7.4.7 b)

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 are
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 fungtions of one
single APPLIED PART circuit, but only addresses earthing of PATIEN
CONNECTIONS of other APPLIED PARTS (which thecefore have to be
isolated from the one under test).

This is clearly a gap in IEC 60601-1.

=

Subpmitter proposed recommendation

SC $2A recommendation

The described HAZARDOUS SITUATION occurs if both functions of a
single APPLIED PART circuit are{gonductive at the PATIENT
CONNECTION, for example suchhnds ECG and EEG on one common
circuit. In the meaning of IEC*60601-1 as a whole, the functions
could be different from¢those covered by IEC 60601-2-49.

It is recommendedAe apply the solution from IEC 60601-2-49:201
201.8.5.2.3, for all kind of functions including those not covered Ry
IEC 60601-2-49.

[e=Y

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.

Figre AA.1 in IEC 60601-2-49:2011 could be improved to clearly
show if a detached PATIENT CONNECTION concerns only the conneftor
to, for example, an ECG-electrode, or if the adhesive electrode it$elf
is also included. If the electrode itself is not included, a black spdt
without lead should remain on the PATIENT.

4.2.194 TYPE B vs TYREBF SFC limits

Recpmmendation number

194

Clayse(s) numberyonly)

Limit of PATIENT LEAKAGE CURRENT TYPE BF APPLIED PART in specig
SINGLE FAULT CONDITION (external voltage on the APPLIED PART) =
5,000 pA

IEC 60601-1:2005, Table 3 and Table 4

Source/problem

The limit of 5 MA PATIENT LEAKAGE CURRENT with TYPE BF APPLIED
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 = 5000 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.

That means either the 5 mA in SFC for TYPE BF APPLIED PART are
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;1@ times
lower than that of a TYPE BF APPLIED PART.

The limit of the PATIENT LEAKAGE CURRENT has to belong only to the
effect the current is resulting in, while the current is flowing through
the PATIENT.

=]

The limit has not to belong to a certain high of(veltage, to a certa
reason of the voltage or to the direction of the“eurrent.

Current and not voltage is danger, and cufrent is the result of voljage
and internal impedance! High voltage<y-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 unitmportant 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 current/and for the limit.

In summary:

Nothing elserjs important then the limit of the current through the
PATIENT(including information AC, DC and perhaps frequency). N
reason\of*the voltage, no high of the voltage, no direction the curfent
is flowing.

o

Table 3 has a lot of lines but mostly with the same values.

That makes easy things looking more complicate then they are. |
general, this is a lot of paper with less information on.

We should stay more professional in the standard.

Sub

mmitter proposed recommendation

Change the limit of the PATIENT LEAKAGE CURRENT of TYPE BF APPUIED
PARTS in all SFC general to 500 pA, not matter which kind of SF(Q,
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.

SC

2Arécommendation

There is no ambiguity of the requirements in this respect in

IEC 0UOUL-1.ZUUO dllu TEC OUOBUL-1.ZUUOS/ANIDL.ZULZ.

The informative Annex A, Subclause 8.7.3, clearly describes how 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, SI, DI, Rl 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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Recommendation 195 (continued)

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-pgrts,
the minimum values specified in Table 12 to Table 16 (inclusive)
apply to the sum of the sections, except that distances lessthan
1 mm are not taken into consideration."

Only for the reason of better clarity, in the following, the/terms BASIC
INSULATION, SUPPLEMENTARY INSULATION, DOUBLE INSULATION OF
REINFORCED INSULATION are used instead of MOPP's.

A DOUBLE INSULATION can only consist of A)-fwo solid insulations pr
B) one solid insulation + a distance. A DQUBLE INSULATION can
theoretically consist of two distances, but only if both distances njeet
the requirements, and this is practically, 6f no interest. If one of tHe
distances is shorter than required.but‘the other one is extra long,|one
simply rename it from DOUBLE INSUUATION t0 REINFORCED INSULATION
and thus the design is accepted because it will be a REINFORCED
INSULATION, interrupted by a<floating conductive part.

It could be worth mentigning that the IEC safety philosophy is thajt
DOUBLE INSULATION shioutd be the first hand choice and that
REINFORCED INSULATION can be used where it is impractical to
achieve DOUBLESULATION.

Examples for*a'working voltage of < 250 V RMS in Table 12:

— inline.with 8.9.4, a basic insulation can be 2 mm + 2 mm, and
supplementary insulation can be 1 mm + 3 mm;

— inthine with 8.5.1.1, a double insulation cannot be 3 mm + 5 mqim;
—\Jin line with 8.9.4, a reinforced insulation can be 3 mm + 5 mm.

If this REINFORCED INSULATION instead would be regarded as DOUBLE
INSULATION, the BASIC INSULATION of 3 mm will be short-circuited ih
line 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 — secondafy).
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 state
that the frame shall be included when doing dielectric strength test. It
is my assumption that "frame" is intended to mean "core". Howevgr,

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:

L

IEC IEC

a) b)

Key
primary part

vs]

secondary part

floating conductive part, like screw oQ-P€B or core in
transformer, but not earthed

Primary to secondary require 2 MOPP. Each of them shall be at least
4 mm.

The red line is the creepage distance.
CR:

A to Bis 8 mm
Ato Cis 7 mm
B to Cis 3 mm

Figure 2 — Example of creepage measurement

Subpmitter proposed recommendation

Submitter has no proposal at this point.

SC

2A recommendation

Itdis recommended to transfer the issue to the work on future editions
of the standard.

4.2.1

96 ALARM PULSE RISE TIME

Rec

bmmendation number

196

Clay

se(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

Soufce/problem The PULSE RISE TIME (t,) is specified 10 % to 40 % of PULSE duratjon
(ty), with a recommendation in NOTE 2 that the rise time should ot
be less than 10 ms to prevent speaker noise.

Disqussiofilcomment 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

AIIIICI\ A, thc IIIGI.;II TCTasvult I‘UI thc 10 nu D}JClllf;bﬂt;Ull ;a thﬂ.t "VCIy
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.

SC 6RA-trecomendation That H "N | tothao lCo oncnd 1 o o4 Aaxdl ey
HMEe—tOPte B ORGSOt ovoo o Staftatratomiitee:

It was confirmed by the JWG 2 convener of IEC 60601-1-8 that\th
issue will be solved in the future edition of IEC 60601-1-8 planneg for
2019.

0]

In the meantime, it is recommended to follow submitter's proposa
above.

4.2.197 Non-frequency-weighted measurement

Recpmmendation number 197

Clayse(s) number (only) 8.7.3 e)

Soufce/problem Non-frequency-weighted measurement for the PATIENT AUXILIARY
CURRENT

Disqussion/comment 8.7 describes the requirements for LEAKAGE CURRENTS and PATIENT

AUXILIARY CURRENTS. This subclause distinguishes the requiremepts
for LEAKAGE CURRENTS (EARTH LEAKAGE CURRENT, TOUCH CURRENT
and PATIENT KEAKAGE CURRENT) and PATIENT AUXILIARY CURRENT
exactly by wording.

8.7.3 e)*tequires the non-frequency-weighted measurement only jor
LEAKAGE CURRENTS. The PATIENT AUXILIARY CURRENT is in accordgnce
With’3.47 not a LEAKAGE CURRENT.

Shall the non-frequency-weighted measurement be performed for| the
PATIENT AUXILIARY CURRENT?

Subpmitter proposed recommendation

SC 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 jwith
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 between tracks, within the same inner layer,
not meeting the normal CREEPAGE DISTANCE requirement. Even

TMougiT tne arerectric strengtit teSt should e aone directy alter e
pre-conditioning, the question is if it can be accepted that it is‘dophe
without repeating the pre-conditioning.

Subpmitter proposed recommendation

Multilayer PC-boards meeting UL 796 need not be pre-conditioned
according to the thermal cycling test of 8.9.3.4 before performing|the
dielectric strength test according to 8.9.3.3.

SC 62A recommendation

UL 796 does not call out for a complete finished\board test, but oply
require to test the generic materials of the pfinted circuit board.
Therefore, it is recommended not to regard\UL 796 as an acceptgble
replacement for thermal cycling tests specified in 8.9.3.

4.2.199 Y1 caps bridging 2 mopPpP

Recpmmendation number 199
Clayse(s) number (only) 8.8.3.
8.5.1.2

Soufce/problem

%

In 8.5.1.2, it is.required that, where two Y1 caps are used in seriqg
each of them shall be rated for the total working voltage across the
pair.

Y1 caps are available with rated voltage up to 500 V RMS and
withstand voltage of 4 kV RMS and 8 kV impulse.

I's<it sufficient to have only two Y1 caps in series (rated 500 V RMS
each) when the working voltage is 330 V RMS but the test voltagée
based on the peak working voltage is 5,55 kV RMS (based on a
measured WVp of 900 Vp)?

Disqussion/comment

Because peak working voltage is now used for dielectric test on
MOPP, the issue above regarding Y1 caps seems relevant.

Subpmitter proposed recommendation

No proposal at this point.

SC 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, slich
as two MOPP, then it should be ensured that, if one MOPP fails, th{
remaining other one MmopPpP will ensure safety.

Consequently, if one Y1 rated e.g. 250 V RMS would fail, the
remaining serial other Y1 capacitor rated as well for 250 V RMS
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. However, it is nowhere in 7.9 required to state such
information in the ACCOMPANYING DOCUMENTS. So, if it is not obvious,
Now would a testing laboratory Know and how would the RESPONS|BLE
ORGANIZATION and the OPERATOR know of possible restrictions
regarding movement?

Normally, it is obvious that equipment with handles is PORVABLE.
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 intended to be moved

— Is this a STATIONARY unit even though(it most likely will be
moved occasionally or is it PORTABLE or by default
TRANSPORTABLE?

— Shall the instructions for use.state that it is not intended to b
moved?

%

— Does "installed and placed into service" mean only when
clinically used on & patient or does it include movement between
clinical uses?

— Should reasonable foreseeable misuse be considered?

— Can equipment that is not MOBILE nor PORTABLE be
TRANSRORTABLE?

Subpmitter proposed recommendation Whether'\mMe EQUIPMENT is PORTABLE, STATIONARY OFf TRANSPORTAHLE
should-be evident from the RISK MANAGEMENT FILE and should be
stated in the ACCOMPANYING DOCUMENTS.

SC $2A recommendation For work on a future edition of the standard, the classification
tlause 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.

— 8.1Db), first and second dashes, clearly say that one MmoP shall

be short-circuited in SINGLE FAULT CONDITION.

(o0 W I | 1 el alan w1 . 1
Las y g L~ 4

WPV TRI e a o H P~
oo Erearry- e gt e S ohry-ere—v et e e pPPoOSHe-Por

before any mains fuses.

— The rationale to 8.9.2 a) says that the opening of a branch ci
breaker is not acceptable.

Even though all above is common in many standards, .t-is in fact
contradictive because

— when following 8.1 a), with a short-circuit.after the mains fus
the fuses will open making the equipment.non-functional in
NORMAL CONDITION, and

— when following 8.1. b), with shoptseircuit before the mains fus
the branch circuit breaker will open in SINGLE FAULT CONDITIO
(found no exception for oppasite polarity under 8.1 b)).

NOTE For secondary cireuits¥it has been deemed necessa
require two MOP between ogpposite polarity as laid out in 15.4.3.5
15.5.1.1.

8.11.5 states that, fytwo MOP are present between opposite polar
within the MAINS RPART, and between the MAINS PART and earth, thg
the fuses can be‘omitted. The rationale says that fuses reduces t
risk that a fault, will cause a protective device in the installation tg
operate thus removing power to for example life supporting

ME EQUIRMENT.

Following the standard, general safety philosophy would mean th

~two MooP before the mains fuses is required to assure that the
protective device in the installation will not operate due to short-
circuit between opposite polarity before the mains fuses (where t
fuses are not mounted directly at the input, for example in an
appliance inlet assembly, the area up to the mains fuses is an arg
where fuses are omitted), and

- one MOOP after the mains fuses is required to assure that the fu
do not open in NORMAL CONDITION due to short-circuit between
opposite polarity after the mains fuses; at least this is reasonablg
example for life-supporting equipment.

Such an approach would also align with the philosophy in 15.4.3.
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 g
between mains and PROTECTIVE EARTH before the mains fuses.

arity

Fcuit

y to
and
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n
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a

5es
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In addition, there should be a rationale explaining why one moopr
not required between opposite polarity after the mains fuses.

is

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 mooP are needed.
But it also says that, in front of the equipment, over-current device
basic requirements for parts of opposite polarity are sufficient.

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.comply
with 2 MmooOP at this barrier.

— After ME EQUIPMENT mains fuses:

The standard does not have requirements for an opposSite polarity
barrier at this location.

8.9.2 a) requires that a short-circuit does not.lead to HAZARDOUS
SITUATION as described in 13.1.

There is no problem with BASIC SAFETY if the equipment fuses will
open in any fault condition behind the{ME EQUIPMENT fuses.

— Faults before secondary fuses according 15.4.3.5 and 15.5.1|1:
The standard requires 2 MOP op short-circuit test to be applied.
No need for further clarification‘ef 15.4.3.5 and 15.5.1.1.

4.2.202 Separation device

Recpmmendation number 202

Clayse(s) number (only) 16.5

Soufce/problem Limited access to IT-components meeting IEC 60601-1
Disqussion/comment The requirement for a SEPARATION DEVICE according to 16.5 is

1 MoopRy This normally means 2 mm CLEARANCE, 2,5 mm CREEPAQ
and’1, 500 V RMS for 60 s and the leakage current limit maintaine
with- mains voltage applied.

Standardized IT components meeting IEC 60950-1 often passes the
dielectric and the leakage requirement but rarely meets the distafce
requirements. One reason thereto can be that IEC 60950-1 in moft
cases requires only functional insulation. Still they often pass bot
the leakage current test with mains voltage applied and the dielegtric
test with 1 500 V RMS for 60 s.

A SEPARATION DEVICE is used primarily to decrease leakage currept
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 mooP 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?

o m

-

Submitter 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 MOPP 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."
r 1
i
L J
ISO 7000-1641:2004-01 ISO 7010-M002:2011-05

The normative part of the standard is crystal-clear:

a) An "advice" to consult accompanying documents
= symbol ISO 7000-1641:2004Q1"

b) A "mandatory action" of consulting the accompanying documgpnts
=> safety sign ISO 7010-M002:2011-05.

The reader of the normative‘part of the standard clearly understapds
that he is permitted to adviee the operator to read the instructiong for
use (IFU) by the symbalISO 7000-1641:2011-05. However, we all
know advises are like\recommendations or hints: they can be
ignored, and even then there should be no unacceptable risk for the
patient and the operator. It is the nature of "advices" that these afe
not a "must" te_be followed.
Being awar@’that "descriptive safety” is part of the integrated safety
conceptidnd almost all medical products contain warnings,
precautions, etc., the second sentence of 7.2.3 fix the safety gap|by
requiring the safety sign 1ISO 7010-M002:2011-05 if following the [[FU
is\a."mandatory action". So up to here, the standard wording is

5+ 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 cortain
warnings, that the ME EQUIPMENT be marked with ISO 7010-M002
(see Table D.2, safety sign 10). Too many warnings and unnecespsary
warnings are counterproductive. Only when the MANUFACTURER, gs a
RISK CONTROL measure for a specific RISK, decides to mark the m
EQUIPMENT to instruct the operator to read the instructions for usq,

should safety sign 1SOU 7010-MUOUZ be Used.
= In summary, some readers of the standard 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
professional users.

CJ Reprace Tuses onty Wit the same ratmg.
d) Disconnect the applied parts before defibrillation.

e) STERILE, verify that the protective cover is not damage
before use.

f)  Only to be used under constant supervision/of the operagor.

= These few risk control measures (a) to f)) in the IFU
(descriptive safety level) should convihce everybody thai
MEEs always contain such risk ¢ontrol measure and
therefore the safety sign 1SO_#010-M002:2011-05 is
required.

3. The claim that the safety sigh ISO 7010-M002:2011-05 is only
required when the user shall refer to the IFU "each and every
time" when they use the MEYEQUIPMENT seems a little bit
speculation. The wordsy'each and every time" are not found
the standard and thierefore we do not know where they really
come from in thisTcontext.

>

Subpmitter proposed recommendation Follow the standardias it was approved by the National Committees.

SC $2A recommendation The meaning‘of.the blue-white coloured safety sign ISO 7010-
M002:2011+05 and its use is regarded as clear in the standard. The

standard\fequires 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 thg
link‘between "mandatory action" and "RISK CONTROL measure".

It is recommended to clarify the use of the black and white symbd
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 4?

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 part of ME EQUIPMENT, are considered as ENCLOSURE and
therefore should fulfil the requirements of 15.3.

SC $2A recommendation

Within IEC 60601-1, the term ENCLOSURE could be read in the waly
that it sometimes is used for inclusion of APPLIED PARTS and
sometimes APPLIED PARTS are specifically not included (example
TOUCH CURRENT Versus PATIENT LEAKAGE CURRENTS).

Figures 2 to 4 should not be used to generally excludé APPLIED PARTS
from ENCLOSURE requirements.

In case of 15.3, all housings, including the hgusing of the APPLIEL
PART of ME EQUIPMENT, are considered as_.ENCLOSURE and therefgre
should fulfil the requirements of 15.3 as applicable.

15.3 uses words such as ENCLOSURE, ACCESSORIES, equipment prts.
In the work on a new edition of the standard, it should be considdred
if the wording of 15.3 should be improved with respect to including
APPLIED PARTS Or not.
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4.2.205 Guidewire

- 101 -

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
gain access to vasculature during diagnostic and interventional
procedures, including those in which ME EQUIPMENT is present in the

operating environment or when a defibrillator may be used on the
patient. The guidewire itself does not treat any medical condition
Guidewires are used by physicians that are trained in the uSe of
these products, techniques, and procedures.

The primary construction of standard guidewires is commonly
composed of metal. Metal is used to provide the appropriate
mechanical properties necessary for navigation of complex
anatomies with 0,36 mm (0,014 inch) wire outer diameter constrajnts
without damage to the wire. In the typical usé{_a portion of guidewire
is inserted into the PATIENT and a portion(femains outside the
PATIENT.

Since these guidewires have exposéd metal that remains outside|of
the PATIENT (diameter 0,36 mm, leéngth depending on how deep the
other end is inserted in the PATIENT body — several centimetres), the
application of the above referenees clauses of IEC 60601-1 to thg
exposed part of the guidewite would not comply, since there is difect
electrical contact with the PATIENT.

The normal procedure for use of guidewires states that the OPERATOR
should not touch the guidewire while the PATIENT is being
defibrillated, norshall the guidewire make contact with conductive
surfaces whilesinserted in the PATIENT. The training and standard
practices forthe use of standard guidewires addresses the risk of the
metal exposed section of the guidewire being subjected to externpl
voltages ‘anhd contact during application of a defibrillation pulse in
normal-use.

When a guidewire becomes a part of ME EQUIPMENT, there are no
additional risks associated with the guidewire, as related to these
three clauses of IEC 60601-1 specified.

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 fhe
ME EQUIPMENT.

Subpmitter proposed recommendation

The complete guidewire, as defined in ISO 11070:2014, should bg¢
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 outside
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 guidewirg to
the rest of the ME EQUIPMENT.

SC ¢2Arecommendation

Guidewires are largely used in the medical field. It is recommendgd

toTegard-the whote guidewite as part of the APPLIED PART:

The guidewire itself (in the PATIENT body inserted part and external
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 the PATIENT

body not isolated from its metal parts inside the PATIENT body ar€
reflecting the same situation. Therefore, it is recommended’to tre
guidewires in a comparable way. See IEC 60601-2-18,

4.2.306 H or L mains fuses
Recpmmendation number 206
Clayse(s) number (only) 8.11.5
Soufce/problem Various interpretations among¢est‘houses regarding whether H-
fuses are recommended or reguifed.
Disqussion/comment Examples of problems with D-fuses:

— explosion, causing,conductive debris over insulation barriers

— arcing with cofitintied current flow, causing interruption of the
branch circulit;

— arcing with~eontinued current flow, causing overheating in th
ME EQUIPMENT.

Quote 478> "All components, including wiring, the failure of which
could result in a HAZARDOUS SITUATION shall be used in accordan
with/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 cufrent

rating of the fuse, whichever is greater, the fuses should have hig
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 ba
on the requirement in 4.8 and 8.11.5. For some reason, the note
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 currg
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

h

ed
ext

circuit it is ||Q||nlly :ar-r'nlnrnri for plug connected nnluipmpnf This

philosophy is also applied for IEC 60601-1 by some test houses.
such testing sufficient to conclude whether H-fuses are required?

Is

Submitter proposed recommendation

No proposal for the moment.
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Recommendation 206 (continued)

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
breaking 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*ag not
sufficient for mains circuits rated 100 V AC to 240 V AC ,and yp to
16 A.

4.2.207 APPLIED PART temperature
Recpmmendation number 207
Clayse(s) number (only) 11.1.2.2
Soufce/problem How to deal with temperature on APPLIED PART that starts on a higher
value and then decreasing?
Disqussion/comment An internally powered BODY-WORN MEE with plastic ENCLOSURE iS

charged before its use. Immediately after charging, when the MEE is
placed on the PATIENT, the"ENCLOSURE is relatively hot, but still bglow
60 °C. After 1 min, the.téemperature has decreased below 48 °C and

after 10 min the temperature has decreased below 43 °C.

Sub

mitter proposed recommendation

=

For each of these\isolated time intervals, the temperature limits f
applied partsfin_Fable 24 are met. But if the total contact time is
consideredno'temperatures higher than 43 °C is allowed even fgqr a
short duration. The accumulated heat transfer to the PATIENT shall be
considered and therefore the total contact time shall be considergd
and _therefore the actual test is failing.

SC

2A recommendation

Table 24 is intended to cover temperature limits depending on th¢
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.

4.2.208 Cecon ptug as permanently installed MEE
Recpmmendatioh number 208
Clayse(s).number (only) 8.7
Soufce/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 between plug and socket is mechanically secured
against unintended loosing.

Sub

mitter proposed recommendation

Protective earth connection can be considered as reliable and S7
can be closed for all measurements according to 8.7.

SC 62A recommendation

It is recommended to regard the standard to be correct as it 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

dCCesSSIDIe Parts TKe e ENCLOSURE OT 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\and
devices that do not come into direct or indirect contact.with’the
patient's body, nor does it cover biological hazards arising from g
mechanical failure."”

Reading the above sentence, it sounds like OPERATOR accessible
parts do not fall into the scope of ISO 10993£{1+'But it says "direct
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

considered.

Submitter proposed recommendation

It makes no sense to evaluate the"hiocompatibility of the enclosu
or similar accessible parts (including those falling under 4.6) of t
ME EQUIPMENT, since the risk forthe PATIENT to be in contact with
these parts is no higher thatnother electrical devices. The expect
contact time with thoseparts is normally also very limited. Only
biocompatibility of partsiwhich are classified as APPLIED PARTS (p
that necessarily come.into physical contact with the patient for Mg
EQUIPMENT to petfofm its function) is needed to be evaluated
according to 1S@\10993 (all parts). This should be clarified in
Clause A.2 ofYEC 60601-1:2005 and IEC 60601-1:2005/AMD1:20

SC 62A recommendation

Applicatieinof 11.7:

For parts considered to be quasi APPLIED PARTS according to 4.6,
advised to see recommendation number 175.

Parts other than APPLIED PARTS or quasi APPLIED PARTS according
4.6

Even though 11.7 does not exclude ENCLOSURES, SC 62A
recommends, due to practical reasons, that it is not necessary to
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
devices that do not come into direct or indirect contact with
PATIENT'S body, nor does it cover biological hazards arising from
mechanical failure."

Improvement of the wording of 11.7 in the work on a future editio
the standard should be done. 11.7 should be more precise as to
parts it applies.

itis

—
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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,
10.5 excludes LEDs

and

Discussion/comment

There are no requirements for LEDs — which can be hazardous.

Submitter proposed recommendation

Interpret 10.5 to include LED radiation.

SC 62A recommendation

SC 62A recommends that the cross-reference to 10.4 in 10.5to 1
has been forgotten to be removed within the amendment work

0.7

because LEDs were excluded from 10.4 within the amendment-w

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 LEDs“or other lamp
a ME EQUIPMENT.

Low power LEDs (with low luminance), for example used for indid
lights, should not be required to be evaluated according IEC 6247
The work on a future edition of the standard should reflect this
aspect in detail.

rk.

ator

4.2.2

11 Lithium coin cells

Rec

bmmendation number

211

Clay

se(s) number (only)

15.4.3.4

Sou

ce/problem

Are the requitements of 15.4.3.4 also applied to lithium coin cells|
(e.g. CR2032)? Common application of such lithium coin cells is,
example)real time clock of computer backup system, or other
applications.

for

Disd

ussion/comment

Very few of these lithium coin cells are tested and certified accor
toJEC 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 mA
3V DQC).

ing

Sub

mitter proposed recommendation

For those lithium coin cells, a certification according to UL 1642 i
considered suitable for use.

T

SC

2A recommendation

It is recommended to regard compliance with UL 1642 for lithium
cells (primary or secondary) as an alternative RISK CONTROL meas
according to 4.5 of IEC 60601-1:2005 and

IEC 60601-1:2005/AMD1:2012.

NOTE 1 |ECEE document CTL DSH 616B dated 2013 supports
clarification.

NOTE 2 This recommendation is intended for limited energy lit

coin
ure

this

um

Coln Cells typIcally used Tor memaory DacCKUup 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 I[EC 60252-1, SO and S1 compliant capacitors are assumed to fail
short.clircliit racf; IEC 606011 axcludas-this tast for IEC 602521

capacitors regardless of safety protection class.
Therefore, these components may not be tested sufficiently:

Sub

mitter proposed recommendation

Interpret the test specification (paragraph before the last 0f?13.2.p)
as either:

1) "The test with a short-circuited capacitor is not performed if the
motor is provided with a capacitor complying ‘with IEC 60252{1
safety protection class S2 or S3 and the'ME EQUIPMENT is rjot
intended for unattended use (including{automatic or remote
control)", or

2) Ignore this paragraph so that the“short-circuit test is always
performed, on the basis of evidence that "additional safety
requirements from IEC series [is] necessary" (Figure 5 of
IEC 60601-1:2005).

SC

2A recommendation

It is recommended that the fest with a short-circuited capacitor is|not
needed if the motor is provided with a capacitor complying with
IEC 60252-1 safety pratection class S2 or S3 and the ME EQUIPMENT
is not intended for_umnattended use (including automatic or remotq
control).

4.2.2

13 Warning, caution, safety notice

Rec

bmmendation number

213

Clay

se(s) number (only)

7.2, first dash, et al.

Sou

ce/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 7.9.3.1: warning statement,
warning and safety notices

7.2.13: warning statements 7.9.3.2: warning

7.3.3: warning 8.11.1: warning notice

7.5: warning, prohibition or 9.2.1: warnings

mandatory action signs, safety

notice

7.8.1, Table 2: warning, caution  9.4.2.2; warning notice

792 1- \warnina Q42 32 \warnina
i b4 T o )
7.9.2.2: warning and safety 9.7.2: warning label
notices, warning statement
7.9.2.4: warning statement 11.6.2: warning or safety notice
7.9.2.9: warning statements 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.

4.2.214 ESSENTIAL PERFORMANCE related to RM (P1 and P2)

Recpmmendation number

214

Clayse(s) number (only)

4.3

Soufce/problem

4.3 gives instruction and guidance on how to determine ESSENTIA
PERFORMANCE. However, the described concept.possibly might nd
include probability aspects as they are usedinASO 14971 for the
RESIDUAL RISK ASSESSMENT. In case of a ¢emponent or functional
failure, 1ISO 14971 takes into account the severity S of HARM, the
probability P, of occurrence of a faildre\that results in a HAZARDOUYS
SITUATION and the probability P, by which the HAZARDOUS SITUATION
leads to HARM. The combined product of the two mentioned
probabilities (P; x P,) is sométimés taken as one term P and
compared with the severity S.(see Figure E.1 of ISO 14971:2007)

So, a higher severity S¢nay be acceptable if the probability P is very
low, but the same seyesity S may be unacceptable if the probabilify P
is higher. According,t0”1SO 14971, the severity level S alone is ngt
sufficient to judge.if the residual risk is unacceptable or not.

Taking the contept of 4.3, "the MANUFACTURER shall [...] specify
performancerlimits between fully functional and total loss of the
identified\performance in both NORMAL CONDITION and SINGLE FAULT
CONDITION. [He] shall then evaluate the Risk from the loss or
degradation of the identified performance beyond the limits specified
by the MANUFACTURER. If the resulting RISK is unacceptable, then the
identified performance constitutes an ESSENTIAL PERFORMANCE of [the
ME EQUIPMENT Of ME SYSTEM."

=3

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 without
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 1SO 14971 approach in applying probabilities, the

tolerable performance limit could depend on the probability P and
thus on intervals of safety checks, maintenance intervals, duratiop 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 differerjce
to ISO 14971, a fault condition disregarding the probability P (P H 1)?

ln that case even alow severity S is usually not acceptable though
it might occur very unlikely in reality. 4.3 would then cover almost all
functional failures that could lead to 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.
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Recommendation 214 (continued)

Discussion/comment It should be clarified if probability aspects (P1, P;) 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

IEC

Figure 3 — Same severity could result ihyah acceptable or
unacceptable RISk, depending on the\probability factor

Subpmitter proposed recommendation Depending on what is meant, clarify4he ihclusion or exclusion of
probability aspects (P, and P) in.the determination of performange
limits according to 4.3 for the ESSENTIAL PERFORMANCE.

If probability aspects are naot inténded to be included, the standard
should be read/interpretedras if it refers to HARM rather than to RIBK,
for example in the third/paragraph:

"The MANUFACTURER,'shall then evaluate the potential HARM from the
loss or degradation‘of the identified performance beyond the limifs
specified by the\MANUFACTURER. If the potential HARM is
unacceptable’{.>]".

SC $2A recommendation It is recommended to regard the intended application of 4.3 to

include, boeth the determination of SEVERITIES and of probabilities
(P1 x+R> of Figure A.8 of IEC 60601-1:2005) of the HARM (see als
Annex A, Subclause 4.3). When determining the allowed degradafion
of-a clinical function, a probability aspect has to be regarded, too
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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
(n G mndir\:.\l’ consumer prnrhlr\fc’ and gnnarnl trnncpnrrnrinn) il |
help ME EQUIPMENT OPERATORS to become familiar with their
meaning. Conversely, any inconsistent use will lead to confusion jand
mistakes and jeopardize safety".

It is also stated, in the sixth paragraph, "The colours of)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.
required by this collateral standard shall canform to the IEC or
ISO referenced standard, as indicated". Indicated standards are
IEC 60417 and ISO 7000; no colour requirements have been four]d in
these standards.

=

Subpmitter proposed recommendation A specific colour combination far\symbols is not specified by
IEC 60601-1-8 and hence any, c€olour combination can be used.
Relevant usability studies shall*be evident from the usaBILITY
ENGINEERING FILE.

SC 62A recommendation See |IEC 60601-1-8:2006, informative Annex A, Subclause 6.3.2,
where the different gotour aspect is clarified.

NOTE IEC 606Q01-1-8 does not refer to safety signs, only to
symbols.

4.2.216 Indicator lights for standbyswitch

Recpmmendation number 216
Clayse(s) number (only) 15.4.4,7.4.1
Soufce/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 othler
unambiguous means. In such cases, is an indicator light required|in
the standby off-position or the standby on-position, or both?

Disqussion/comment If no indicator light is present in standby off-position, there is no yay
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?

Submitter-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
indicator light or other unambiguous means.

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.

Dis gussionlcomment

ithe ME EouupMENT Waould be classified-as-class U _because-ther
< T

neither a protective earth nor an internal power source, the manking
according to 7.2.6 would be necessary and could lead to
misinterpretations, because the identification as CLASS 11 usually
refers to the mains part of the equipment.

Submitter proposed recommendation

SC $2A recommendation

For the specific case that a ME EQUIPMENT witheut\internal battery
powered by an external CLASS Il power supply,-the ME EQUIPMENT
itself should normally not contain the cLASS Wsymbol, but the
external power supply should contain the\CLASS 1l symbol.

S

It is recommended for the very specificicase that the ME EQUIPMERT
could either be powered by the external power supply unit or by 3
external DC/AC SUPPLY MAINS, it 'might contain the CLASS 11 symbd

-3

Background is that 7.2.6 refers.to the defined term "supply mains|
and the suPPLY MAINS does™not include the power supply output OC
voltage.

—

For the work on a fattre edition of the standard: There is a confli
between the definition of cLASS 11 'in 3.14 (not referring to SUPPLY
MAINS) and the normative requirement in 7.2.6 (referring to suppL|
MAINS).

Z
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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).

However, it is often seen in test reports that the verdicts are not
applicable because service is only done by authorized persons.

Disqussion/comment Some test laboratories and manufacturers interpret the standard, ps if
the ACCOMPANYING DOCUMENTS state that service/repair is anly,
allowed to be performed by "authorized persons", without-going ipto
detail on what is meant by "authorized"; the design requirements jare
deemed not applicable. This might for example lead to fuses not
being identified, warning text for lithium batteries missing and thg
fact that the mains cord cannot be installed without'special
preparation.

Hospital technicians, i.e. SERVICE PERSONNEL\Working in the

maintenance and service department in th€)hospital, are, at least
some countries, seen as "authorized’<ased on the fact that they
have an education on medical engineering before allowed to repgir
medical equipment in general.

Is such a generic authorized hiespital technician deemed authorizgd
to repair a product not meeting+all design requirements but the
ACCOMPANYING DOCUMENTS State "Only to be serviced by authorized
persons". | would say no; this is not the intent of the standard. Onjly if
the MANUFACTURER states that repair is only allowed to be done b
personnel that have/passed the specific training program held by|the
MANUFACTURER,and received authorization from the MANUFACTURER,
they are allowed)to perform service and repair on that specific
product.

n

Subpmitter proposed recommendation Design requirements aimed to facilitate for service/repair, with
maintained safety, is applicable except when the manufacturer stptes
in,the "ACCOMPANYING DOCUMENTS that service/repair is only allowgd
to\b€ 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.

SC $2A recommendation It is recommended that the design and marking requirements of
IEC 60601-1 should apply whenever service/repair is intended by|the
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
device or appliance which is conveniently hand carried".

IEC 60601-1 has six difterent moDbllity classifications: hand-held,

body-worn, portable, mobile, fixed and stationary equipment., Whén

comparing with the definition of "portable battery" in IEC 62133, ¢
"hand-held" in IEC 60601-1 does 100 % matches this definition. d
shall compliance with IEC 62133 only be required for secondary
lithium batteries used in "hand-held" equipment (possibly also "b
worn", "portable"), and if so, what shall be required, for other
equipment types? Or can IEC 60601-1 as an end-product standauiy
override the scope of the component standard-}EC 61233, and th
compliance with IEC 62133 shall be requiréd\for all secondary lit
batteries no matter of mobility classificatign as the subclause is
currently written?

nly
o,
dy-

d
s
ium

Subpmitter proposed recommendation

SC $2A recommendation

IEC 60601-1:2005 and IEC 6Q0601-1:2005/AMD1:2012 requires to
apply IEC 62133 for all secéndary lithium batteries independent f
its use classification "HAND-HELD" or otherwise.

Note there are safety‘requirements in IEC 62133 which are not
covered by other clausés of IEC 60601-1.

om

4.2.220 IT-NETWORK requirements

Recpmmendation number

220

Clayse(s) number (only)

14,13

Soufce/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”.

Disqussion/comment

These limitations seem to be inadequate/insufficient, as

a) itis not consistent with the "safety principles" of MDD Annex
section 1 (i.e. inherent safety, technical safety, descriptive
safety),

b) it is not consistent with the RISK MANAGEMENT "philosophy" of]
14971 (e.g. section 6.2 "RISK CONTROL option analysis"),

c) itis not consistent with the state-of-the art, see for example
required RISK ANALYSIS/RISK counter measures in related

H Y ali 41 . ot i
Strentme POt atonSTSuth asreguatory requirementS Sy~

IEC 60601-1:2005 and IEC 60601-1:2005, Clause H.7; IEC

80001-1; IEC 80001-2-x; FDA guidance "Content of Premarket

Submissions for Management of Cybersecurity in Medical
Devices"), and legal laws (e.g. Germany:
"Bundesdatenschutzgesetz”, USA "HIPAA", IEC 27002, and
IEC 62443).

d) itis not consistent with the required manufacturer disclosure
statement (MDS) of IEC 80001-1:2010, 4.1.

EN
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Recommendation 220 (continued)

Submitter proposed recommendation

The requirements of 14.13 should be extended with the following.

a) Requirement that the ME EQUIPMENT shall have technical means
against IT-NETWORK related risks according to the
manufacturer's risk management file.

b) Compliance is checked by inspection of the RISK MANAGEMENT
FILE, and if necessary inspection of the ME EQUIPMENT and
product accompanying documents.

Note to b): The standard's appendix H.7 should include
information about how the medical device manufacturer can

provide important information to the neamn care provider in grder
to assist them in assessing the vulnerability and mitigating the
risks with regard to cybersecurity (e.g. via the manufadture
disclosure statement form "MDS").

SC $2A recommendation

Case 1: The MANUFACTURER of the ME SYSTEM should yalidate the
whole software, because the software is developed by that

MANUFACTURER. Therefore, for the PEMS MANUEAGTURER of the m
EQUIPMENT or ME SYSTEM, the complete ClaugeNl4 (including 14.6]1
and 14.8) apply.

I

Case 2: For unknown IT-NETWORKS, theyME“-EQUIPMENT
MANUFACTURER should follow 14.13,and 14.6.1 and 14.8. Note thpt
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 shouldl be
taken into account, for example IEC 80001 series.

NOTE IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2p12,
Clause 14 is clearas'itis.

4.2.221 Non-lithium batteries

Recpmmendation number

221

Clayse(s) number (only)

15.4.3:4

Soufce/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 examp
used in medical wheel-chairs.

0]

Strictly according the wording of 4.8, component standards shall pe
applied only if the component is a MEANS OF PROTECTION. Howevdr
batteries are not MEANS OF PROTECTION, because if they fail there
usually no electric shock hazard.

NOTE |IECEE has identified the gap and has issued an INF
document IECEE-CMC/1232/INF dated 2011-12-13.

S

IEC 60601-1 covers this gap via the general subclause 4.2 relatefl to
risk management (RM). However, it should be considered for
Amendment 2 to address the issue explicitly within the standard With

a clear pass/fail requirement.

A SC 62A recommendation could cover the time until Amendment 2,
but Amendment 2 should cover the aspect finally.

Discussion/comment

It seems appropriate for IEC 60601-1 to explicit implementation
requirements for non-lithium and non acid (non lead) rechargeable
batteries such as NiMH batteries (except small batteries such as
button cell batteries).

Submitter proposed recommendation

IEC 62133 is not limited to lithium batteries. Apply IEC 62133 as well
for non-lithium battery cell and battery pack other than acid and
button cell batteries.

SC 62A recommendation

IEC 62133 should be applied to batteries of all types within its scope.

Within a future update of IEC 60601-1:2005 and IEC 60601-
1:2005/AMD1:2012, 15.4.3.4 is recommended to be updated to cover
all types of batteries.
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Recommendation number

222

Clause(s) number (only)

11.4 and Annex G

Source/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 requegts
any longer for AP and APG testing.

In our days, Halophan and Desfloran will be used as ana€sthetic
gases, which are not so explosive. Furthermore, these-gases are|not
used in critical amounts for explosion. Halophan and Desfloran a
also much lighter than the heavy Cyclopropan and Aether. Thereflore,
these gases volatilize in air instead of gathering around the
equipment.

0]

In summary, AP and APG tests includinghe-resistance test are rjot
ordered any longer. Based on the factthatthere is no need to
classify medical equipment any longér<as AP and APG, the test if
11.4 and Annex G could be deleted.

Disqussion/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 af"Y&Annex G):

Disqussion/comment

"While the use of flammmable anaesthetics is uncommon, it was
determined duringhewvriting of this edition that some
MANUFACTURERS«might still want to rate their ME EQUIPMENT as
CATEGORY AP,QNCATEGORY APG. In order to make this edition mor
usable (by removing the rarely used section on this topic) while
maintaining«dhe availability of the CATEGORY AP and CATEGORY AP
RATINGSY the material has been moved to an annex and only this
clause's brief reference to it remains in the body of the standard.

7

7

The“inal determination of whether ME EQUIPMENT should be RATE
CATEGORY AP Or CATEGORY APG should be determined by the

MANUFACTURER based on the INTENDED USE. Requirements related to
CATEGORY AP and CATEGORY APG are found in Annex G (see also the
rationale for Annex G)."

T

Annex A, rationale of Annex G: "Section six of the second edition|of

this standard has been moved to a normative annex. This 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 of medicine changes
frequently and that even now some MANUFACTURERS might still want
to offer ME EQUIPMENT for such applications. In order to assure that
the material contained in Section six along with the associated

CATEGORY AP and CATEGORY APG RATINGS remain available while
improving the readability of the standard for most users, the matqgrial
has been moved to Annex G."

Delete 11 4 and normative-AnnexG

iHter nronosed recommendation
Sub prop

Alternatively change the normative Subclause 11.4 and normative
Annex G to informative parts in Annex A.

SC 62A recommendation

The term PATIENT covers human being and animals. Within the
veterinarian field, the flammable anaesthetics are still used. No
change of the standard needed.
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4.2.223 Non-weighted 10 mA PATIENT AUXILIARY CURRENT

Recommendation number 223
Clause(s) number (only) 3.47, 3.77, 8.7.3 €)
Source/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?

Discussion/comment From my point of view, PATIENT AUXILIARY CURRENT and PATIENT
LEAKAGE CURRENT are both PATIENT related: if 8.7.3 e) is applicable to
PATIENT LEAKAGE CURRENT but not applicable to PATIENT AUXILIAR
CURRENT, it seems not reasonable.

Subpmitter proposed recommendation Rewrite 8.7.3 e) as follows: "Additionally, regardless of waveform
and frequency, Nno LEAKAGE CURRENT Or PATIENT AUXILIARY. CURRENT
shall exceed 10 mA RMS. .[...] when measured withyamnon-frequepcy-
weighted device."

SC $2A recommendation It is recommended to include the term PATIENTAUXILIARY CURREN]
8.7.3 e) in the work on a future edition of the standard.

n
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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 USE jJand
by inspection.

After these PROCEDURES, the ME EQUIPMENT is to show ng-sighs off
bridging of insulation (or electrical components) that is+likely to rqg
in the loss of BASIC SAFETY Or ESSENTIAL PERFORMANCE i1 NORMALU
CONDITION or in combination with a SINGLE FAULT CONDITION (base
on a visual inspection) followed by the appropriate dielectric strength
and LEAKAGE CURRENT tests."

[
c
=

= |

Whilst the procedure of the test follows IEC\60529, the pass-fail
criteria is defined here in 11.6.5 of the.general standard. The pasfs-
fail criteria focuses on maintaining of BASIC SAFETY and ESSENTIA
PERFORMANCE.

This kind of ME EQUIPMENT doeS/not have ESSENTIAL PERFORMANCE
(or missing function is regardedvas a safe state). Due to the low
internal voltage (battery 3 ¥A\BC) and the short-circuit of battery pjus

and minus pole due to inserted water, there is no voltage measurpble
on the enclosure outside. after the IP test. Therefore, there is no Ipss
of BASIC SAFETY.

Does the MEE comply with 11.6.5 because BASIC SAFETY and
ESSENTIAL PERFORMANCE are either "maintained" or "N/A", even
though the fanction of the device is not given any longer due to
inserted,Wwater?

Question related to IEC 60601-1 used together with IEC 60601-1411:

In\another specific case of mandatory application of IEC 60601-1411,
the MEE (without carry case) shall comply with a specific IPXY rgting
(e.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 t¢ a
safe state.

Disqussion/comment

Subpmitter proposed recommendation

Question related to IEC 60601-1 only:

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 sufh
an amount that the function is not guaranteed any longer, the deyice
should be classified IPX0.

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.

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.
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