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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 fr stand rising
all national electrotechnical committees (IEC National Committees). The mote
infernational co-operation on all questions concerning standardization in the e s. To
thl]s end and in addition to other activities, IEC publishes International 3ta tions,
Technical Reports, “IEC
Pdblication(s)”). Their preparation is entrusted to technical committee ittee interested
in| the subject dealt with may participate in this preparatory wgrk non-
gqvernmental organizations liaising with the IEC also participate in Pa y osely
with the International Organization for Standardization (ISQY i g i diti ined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technical m as possible, an interngtional
cdnsensus of opinion on the relevant subj m all
inferested IEC National Committees

3) IEC Publications have the form of recommvendatisns\or in tional
Committees in that sense. While all reasonab f IEC
Piblications is accurate, IEC cannot be r any
m|sinterpretation by any end user.

4) In| order to promote interngtional u htions
trgansparently to the maxi jence
bdtween any IEC Publication aqd th ted in
the latter.

5) IEC itself does nof\provide any ‘a rmity
agsessment ser i 1 r any
sqrvices carried ong By mde

6) Al} users should ens

7) N¢ liability shall a tac 5 and
members of i dge or
other damage o Spever, whether direct or indirect, or for costs (including legal fees|) and
efpense r IEC
Pdiblicg

8) Aftention g ns is
inflispensablesor the cqrrect application of this publication.

9) Aftention is\drawn e possibility that some of the elements of this IEC Publication may be the subject 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

teCh |iua= bUIIIIII;ttCC Illdy pIropuotc thb‘ pub“batiun Uf d tUbhllibd: |cp\J|t VVhCII It hac L:U” Cted

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.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62A/951/DTR 62A/973A/RVC

Full information on the voting for the approval of this technical report can be found in the

report on voting indicated in the above table.

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

IEC p0601-1:2005 and IEC 60601-1:2005/AMD 1:2012 are printed in SMAL

the ptability date indicated on the IEC website under "http://we
related to the specific publication. At this date, the publication will b
e reconfirmed,
e Wwithdrawn,

bplaced by a revised edition, or

[ ]
-

e gmended.

A biljngual version of this technical rept er date.

3 of

until
data
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INTRODUCTION

At the Sydney meeting in August 1994, 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 circular:

IMPORTANT NOTE: Per the 62A decision at Sydney (see RM3755/SC62 ugust 1994

62A | Secretary is circulating this recommendation, prepared by 62A/WGNU4,
problems of interpretation or application of IEC 60601-1 to all P-Memb Ci\
N\

, the
ding

Distrfibution is only for information.

This|recommendation/interpretation is the result of considerations\by rou Winated
expdgrts and has not been formally adopted through any Nation<(\&\i geNoting procedure.

At tHe November 2000 meeting of SC 62A in Tokyo, t i disgussed ways| and

meaps for achieving a wider distribution of the WG 14 recom

the conclusipn of

this giscussion, the subcommittee instructed the Segretariat to .technical report|(TR)
basgd on the published recommendations of 3 ' téchnical report is intendqd to
conVey the results of WG 14's work i partie h a$” MANUFACTURERS and| test
laboratories while retaining the informa

This|first edition of IEC TR 60601-4-3 ins 98 ecommendations, numbered 101 to [193.
All these recommendations g pon IEC 60601-1:2005 and
IEC p0601-1:2005/AMD1:

The humbering starts wi in i ensure that these WG 14 recommendations
(101]to 193) will not agcid ed with’previous issued WG 14 recommendatigns 1
to 63, which are<> edition ef IEC 60601-1 and published in IEC TR 62296.

This| technical repdr amended>from time to time as WG 14 prepares addit|onal

recommendations.
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MEDICAL ELECTRICAL EQUIPMENT

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

1 Scope and object

1.1 | Scope

This|technical report contains a series of recommendations developed't king

group of IEC subcommittee 62A in response to questions of interpre ' d edition

of IE[C 60601-1.

This|technical report is primarily intended to be used by:

— MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT;

— test laboratories and others responsible with
IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:

— those developing subsequent editions of IE

The recommendations in the first edition © the

third| edition of IEC 60601-1. Similarl ithin

IEC p0601-4-3 will be considered whe

1.2 | Object

The jobject of this technica bped

by the experts in IEC/SC 62 [ the

third|edition of IEC 60601

The feader is remin ajorify of the National Committee members of IEC/SC 62A|have

approyved publication of , contents remain the opinion of the expert members of W[G 14.

Thes¢ recommendati result of considerations by this group of nominated expertp and

have [not been for y National Committee voting procedure. Distribution is onjy for

infornpation.

2 Norm

The following doc ts, in whole or in part, are normatively referenced in this documen{ and

are indispensable for its application. For dated references, only the edition cited applies| For

unddted, “references, the latest edition of the referenced document (including |any

amepdmients) applies.

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

IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems

IEC

60601-1-8:2006/AMD1:2012

IEC 60601-1-11:2010, Medical electrical equipment — Part 1-11. General requirements for
basic safety and essential performance — Collateral standard: Requirements for medical
electrical equipment and medical electrical systems used in the home healthcare environment
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3 Recommendations

3.1 Template used for recommendations prepared by SC 62A/WG 14

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

WG 14 recommendation number NNN @)

Requirement, clause/ subclause number(s) °)

Source/problem ©

)

Discrusmﬂ'cvmml;m

Subl‘nitter proposed recommendation © /\

WG [14 recommendation " /\\ ~

a) The numbering of the recommendations in the Technical Report starts with {01 \\nstead \af,just 1 enpure
that these WG 14 recommendations will not accidentally be confused w previQusiy\iss g 14

b)  The clause, subclause or requirement to which the question is relat he referg¢nce

i to IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012.
) A description of the problem as submitted to WG 14.
4> Additional discussion or commentary provided by the submiffer.

e) The submitter's proposed resolution to the problem, if o i
) The final recommendation developed by WG\14. /\(FLX

&
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3.2 Recommendation sheets

3.2.101 Total PATIENT LEAKAGE CURRENT of a ME SYSTEM
WG 14 recommendation number 101
Requirement, clause/ subclause 16.6.3

number(s)

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

an NT-1)

}Jalalllctcl by thc WVIE CTWUITTIVICINT “L . Thc WVIE CTWUITTIVICINT “1" artd
belong to the same ME SYSTEM. The total PATIENT LEAKAGE CURRENT
of the ME SYSTEM in question should be measyred, byt how-shoulfd
the measurement be performed?

Disgussion/comment

Subpmitter proposed recommendation

)

WG |14 recommendation

Q1:

ES M be
of all APPLIED

stjgn is measured according to subclause 8.7.4]7 h)

answer to Q2:
is'hot adequate. Individual tests of each item of

T
<
m
z
=i
o
=
>
o
7
<
m
m
s}
=
T
<
m
z
=
&
©
E]
<
s
o
<
=
@
o
c
E
)
a
©
E]
a
—
=3
o
1
o

ndividual measurements do not replace the ME SYSTEM tests of the
total PATIENT LEAKAGE CURRENT.

addition:

It is not explicitly written in IEC 60601-1, but WG 14 recommendyq
measuring the total PATIENT LEAKAGE CURRENT in an ME SYSTEM b
combining all APPLIED PARTS of the same type of the whole

ME SYSTEM together and measuring against earth. See also Annek A,
subclause 16.6.3.

Y

3.2.102 [Pollution degree for mOPP

WG |14 récommendation number 102
Requirement, clause/ subclause 8.9,
number(s) 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 MOPP as provided for pollution degrees 1, 2 and 3.
NOTE Pollution degree 4 is not allowed as a MOP.

WG 14 recommendation

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

NOTE Pollution degree 4 is not allowed.
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3.2.103 Transients on d.c. mains

WG 14 recommendation number 103

Requirement, clause/ subclause 8.9,

number(s) 8.9.1.1

Source/problem Transients on d.c. mains (e.g. ambulance power source).
Discussion/comment The tables are based on a.c. mains transients. What about ME

EQUIPMENT that operates from a d.c. mains such as an ambulance?

Submitter proposed recommendation | Apply Tables 12 through 16 as provided for ME EQUIPMENT connected
to the d.c. mains.

a4 o it SR P
WG rsroovirirmmmeciIiTtuatltivit TS TCUUTTIITITTIUTU U apply aviCo T4 lIIIUUBII TOU TUT VIE CTWUITT IVIE T
connected to the d.c. mains.
Examples:
a) Pure external battery power: no MAIN
exists.

b) If the external d.c. power is derivi
(e.g. 230 V a.c.): use the con
IEC 60601-1.

c) If the external d.c. powepnis |

by a generator of the_am
Table 10, line Sm

IAGE
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3.2.104 Altitude factor for DEFIBRILLATION-PROOF APPLIED PARTS

WG 14 recommendation number 104

Requirement, clause/ subclause 8.9,

number(s) 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 subclause 8.9.1.157

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

dafibrillat Ik faolt th ot i th Ak AR ANC T
e ratorS— e groupTer—ratrSHee e+~ | =Taravaia s~y —

multiplication factor pertains to transients, it should apply.

DEFIBRILLATION-PROOF TYPE CF APPLIED PARTS(testing\s conductefl in
IEC 60601-1 for three primary reasons, whjek\include:

1)

hot

2) %

3)

Subpmitter proposed recommendation

I\

so, bump the CREEPAGE DISTANCE requiremients

AIR CLEARANCE as is done throughout this

WG |14 recommend or DEEIBRILLATION-PROOF APPLIED PARTS, a minimum of 4,0 jmm
CREEPAGE DISTANCE and 4,0 mm AIR CLEARANCE are required

) r use in higher altitudes, the AIR CLEARANCE needs be
> rrected by a multiplication factor. According to Figure A.12|the

MANUFACTURER has the choice to use MOPP instead of MOOP.|The
MOPP multiplication factor is less than the MOOP multiplication
factor. The MmoPP multiplication factor is sufficient.

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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3.2.105 Defibrillation energy protection for MOOP / MOPP

WG 14 recommendation number 105
Requirement, clause/ subclause 8.9,
number(s) 8.9.1.1

Source/problem

APPLIED PART separation MOP type.

Discussion/comment

Is APPLIED PART separation, for example in subclause 8.9.1.15 for
DEFIBRILLATION-PROOF APPLIED PARTS, considered a MOPP or MOOP?
What about MAXIMUM MAINS VOLTAGE on APPLIED PARTS?

Where the separation provides MOPP, such as during MAXIMUM MAINS
VOLTAGE On APPLIED PARTS Or DEFIBRILLATION-PROOF APPLIED PARTS

&l k. £ . APPHEBPARTS ;l—\

ara-whermeasurRgenrergy-fromother APPHED Athatys a
g il

MOPP, whereas when the separat|on provides MOOP, such as

DEFIBRILLATION-PROOF APPLIED PARTS and whepi verifying the ‘enengy

at the ENCLOSURE or at SIP/SOP, then that is a|MOOP.

Subpmitter proposed recommendation

= >

e

WG |14 recommendation

Consider how the separation is being u Iff MOQP th
requirements for MOOP, if for the MOPR’th e the(m

MOPP. However Figure A.12
consequently MOPP requir

ative,

ch s satisfying bo

MOOP and MOPP requirw >

3.2.106 Overvoltage categories Ill and IV

2

WG |14 recommendation number

Requirement, clause/ subclause
numnber(s)

A\ N\
& N ¢ oI~
8.9, \_/

Soufce/problem

8.9 4
ME\EQU PMENT c%r\nﬁc{eﬁo overvoltage categories other than II.

Disqussion/comment

fies
hge
need to meet requirements outside of the tables
provi i IEC 60601-1.

Subpmitter proposed reco ati&\’

EQUIPMENT connected to SUPPLY MAINS of overvoltage categor Ill

\usiﬁc 60664 or IEC 61010 for requirements of CREEPAGE
/>§ NCE, AIR CLEARANCE and DIELECTRIC STRENGTH for
M
riv.

WG |14 recom%n%\\)
ANV

Subclause 8.9.1.11 deals with this issue, therefore, there is no n¢ed
for a WG 14 recommendation.

BONY

3.2.107 Pollution deygree related to different micro/macro environments

WG |14 recommendation number 107
Requirement, clause/ subclause 8.9
nu hnr(c) 8911

Source/problem

Application of pollution degree classifications.

Discussion/comment

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

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

Submitter proposed recommendation

WG 14 recommendation

The answer can be found in IEC 60601-1:2005/AMD1:2012,
Annex M.
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3.2.108 Warnings versus ALARM SIGNALS

WG 14 recommendation number 108

Requirement, clause/ subclause 7.8.1, Table 2

number(s)

Source/problem A red indicator light signifies a ‘warning’ but if it is not flashing in

accordance with I[EC 60601-1-8 requirements, it means that it is not
an alarm. What is the difference between a warning and an alarm?

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

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

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

Disqussion/comment A warning is normally something that alertg’t

e.g. a red light on a door to indicate t

Subpmitter proposed recommendation The meaning in Table 2 sho

flashing lights are on aIIo

WG |14 recommendation

tion
N is

1)

ubglause\7.8.1. If the red light is flashing, it is an alarm signal.

e of the OPERATOR as currently addressed in

-1:2005, subclause 7.8.1, Table 2 related to the meanipg

warnings and cautions seems to be in conflict with definition 3141
) 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 for ALARMS
C@NDITION. This should be clarified in a future revision of

9,

C 60601-1.
3.2.109 @QJXK\Y’}\C\ac or for MOPP
WG [14 recom datlo\nMJer 109
Requirement, clau}el\syﬁclause 8.5.1
nunjber(s)
Sourcelproblem Is a single Y-Capacitor between a secondary circuit and an APPLIED
PART nr‘r‘npfnhln?

Discussion/comment This issue is addressed in Amendment 1.

Submitter proposed recommendation -

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

WG 14 recommendation number

110

Requirement, clause/ subclause
number(s)

8.8.3, Table 6; 8.9

Source/problem

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

Discussion/comment

WG 14 is aware only of ME EQUIPMENT operating at voltages greater
than 14 140 V having particular standards that describe what to do.

Subpmitter proposed recommendation

WG |14 recommendation

Usually particular standards address the issug. ample, see
IEC 60601-2-2, -22, -28, -36, -44, -54.

If no particular standard exists for the E
standards that deal with high voltage ifs
way should be used as guidance.

then th

3.2.111 CREEPAGE DISTANCE and AIR CLEARANCE for dent g‘i\\\>

WG |14 recommendation number

111

Requirement, clause/ subclause
nunjber(s)

Soufce/problem

N

i part from)implications concerning the safety of dental
i , theeOncern is that some MANUFACTURERS of
NT having no particular standards will refer to particullpr
Q at are for devices similar to their device and so can yse

dress the issue: “it is not

d AIR CLEARANCES obtained from IEC 606p4,
standard that does not consider
IR CLEARANCES are in fact less than thpse

-2-60 to demonstrate safety

at subclause 8.9 of IEC 60601-1:2005 is one of the many
Clauses that do not allow consideration of RISK ASSESSMENT fd
aking decisions of this nature; so this is major change in the
rationale of IEC 60601.

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

The definition of PERMANENTLY INSTALLED should surely additionally
state ‘and is not normally moved’ or a similar phrase. Making
ME EQUIPMENT PERMANENTLY INSTALLED does not necessarily
decrease the RISK of PROTECTIVE EARTH CONDUCTOR damage.

The-alternative-is-to-include-mains—cordresiraint-mechanical-sirehgth

=

d

tests. The new dialysis machine standard attempts to get around the
problem introduced by the home healthcare equipment standard, not
allowing CLASS | equipment unless permanently installed, by a
method that introduces additional problems in that dialysis equipment
can be easily moved around the treatment room whilst ‘permanently
installed’, with the significant increase in RISK of mains cord earth
conductor damage.

Discussion/comment

Submitter proposed recommendation

WG 14 recommendation

WG 14 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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3.2.112 Short circuiting of one constituent part of DOUBLE INSULATION

WG 14 recommendation number 112
Requirement, clause/ subclause 8.1 b) first dash note,
number(s) 8.4.2,

8.7.2 third dash,
Annex A subclause 8.7.2

Source/problem

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

Discussion/comment

Above the reference clause, 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.

ied by 81

b), subclause 8.4.2 does no/d\sc ibe EAR N\LEAKAGE RRENT limnit.

Subpmitter proposed recommendation

WG [14 recommendation The issue is clearly dresse bclaus 8.7. 2 second and thifd
dashes.
3.2.113 Instability in transport posl<\<</>
WG [14 recommendation number 113}
Requirement, clause/ subclause 9.4.3.1
numnber(s) (\

Soufce/problem

N

P anc\rs)un Ie r (contradictive) because it says: “prepare as
in 9. 4 ” (NORMAL USE) directly followed by: “The MOHILE
M EQU M placed in its transport position”. There is no

entoniny.of the instructions. The text which follows within brackets
i one shall follow the instructions, but it is unfortunate fthat

Disd

ussmnlcomm

oY

ition as described in the instruction. Only if such information i
issing, is the ME EQUIPMENT set up according to 9.4.2.2.

The same would reasonably apply for 9.4.3.1.

\}/2.1, it is clear that the ME EQUIPMENT is set up in transport
p
i

SmelttNed \&m endXién

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.{.

WG

14 recwtlx

It is recommended to change the reference in the 9.4.3.1 compliance
paragraph from currently 9.4.2.2 to0 9.4.2.1.



https://iecnorm.com/api/?name=45829c9421409e69196da71fbe50998c

IEC TR 60601-4-3:2015 © IEC 2015 -17 -

3.2.114 When to conduct leakage current tests after humidity preconditioning treatment

WG 14 recommendation number 114

Requirement, clause/ subclause 8.7.1

number(s)

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 60601-17 What would be the appropriate delay
' 2
N i

Sublnitter proposed recommendation - /\

WG [14 recommendation After humidity preconditioning treatment, LEARAGE CURRENT testing
should be conducted immediately after th& DIELECTRIG'STRENGTH ftest
has been completed (no delay time).

3.2.115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS
AN

WG [14 recommendation number 115 \ \ \ >

Requirement, clause/ subclause 8.5.5 )

numnber(s)

Soufce/problem opexating tables in IEC 60601-2}-46.

reguires that'if D PART (the table top) has

tecti

e~earthsand\potential equalization.
% ion (eriergy on the ENCLOSURE) as present in
dition P of IEC 60601-2-46 and in subclause
5.1 in draftedition 2 is not present in the published editign 2

0 010).

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

Disdussion/comment”

A ki
S

o

Submitter propose/d/?e\}tkmm\aqd}@n A%

WG [14 recommendation -ﬂ/est 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.

The operating table top surface is the APPLIED PART, so the
defibrillation energy measurement should not be conducted from fhat
surface as well. Measurements should be done from parts, which|are
not the APPLIED PART, e.g. 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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3.2.116 Instability excluding transport position

WG 14 recommendation number 116

Requirement, clause/ subclause 9.4.2.2 compliance paragraph

number(s)

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 have 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

I‘l—\ H=¢ 3 +i ( II:f‘ z:ncn»t 4 rS taot H I(I he
S RS HHEHHOR: W-aS—to—-State—vit SO Rg—aS

top materlal S|mulat|ng the vast majorlty of hospital floorlng With

bracket from the end of the sentence to aftg f g ify [the
problem making the vinyl floor normative

Submitter proposed recommendation Change the wording within brackets t
“(e.g. concrete floor)”

WG |14 recommendation To better ensure test repeatabili | wing-is recom ended
“The test floor surface is to ari an fla e.q\ con ete floor)
covered with 2 mm to 4 m h/ck /ng material.”

3.2.117 DIELECTRIC STRENGTH of two serial MOPP barri paN

WG |14 recommendation number 1}/\ A > ( ( ) t\)
Requirement, clause/ subclause 8.8 U
numnber(s) Table

h\MoPP bf 2 MOPP’s shall withstand 1 500 V can pe
ad that 3 80 total would be sufficient for 2 MOPP in| the

E INSUMNATION and that 4 000 V is requwed only for

Soufce/problem

le states that each individual MOPP has to meet the 1 00

Disqussion/com Is r}s@endation required to clarify that DIELECTRIC STRENGTH
Xﬁeat to™e applied first with 1 500 V each and then followed by

00X total?
Subpmitter propose{l/r\e\}oqnm\wa —>

WG |14 recom dation "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 MORH
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 2500 V. In the case ttat
1MOPP complies with a DIELECTRIC STRENGTH test voltage higher than
1500V (e.g. 1 900 V) but less than 2 500 V, the other 1MOPP bafrier
should be able to withstand the rest up to a total 4 000 V for both|
MOPPs together, i.e. here 2 100 V (1 900V + 2 100V =4 000 V)
When option 1 is applicable and is used, a DIELECTRIC STRENGTH test
of the total 2 MOPP barrier with 4 000 V should not be required.

Option 2:
a) Each single 1 MOPP should be tested with minimum 1 500V, and
b) The whole 2 MOPP should be tested with 4 000V.

T



https://iecnorm.com/api/?name=45829c9421409e69196da71fbe50998c

IEC TR 60601-4-3:2015 © IEC 2015 -19 -

3.2.118 Overheating transformer

WG 14 recommendation number

118

Requirement, clause/ subclause
number(s)

156.5.1.1

Source/problem

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

testing would not be hard {0 do In a chamber, which seems a bit
strange.

To use temperature rise plus the specified anibient isNpogical\bec
the ambient is normally not different at sI
compared to NORMAL CONDITION. Howevernif this\i i tion
IEC 60601-1, it is much more stringend’ ve !

(and several other test laboratories) haye always.us
rise + 25 during SINGLE FAULT COXDI

The text in the heading of Table 31 (contrary to edition 2) includes a

be

hard to do in a chamber. This in turn implies that NORMAL CONDITION

use

Disqussion/comment

Subpmitter proposed recommendation

WG |14 recommendation

5.5.}.1 clarifies that the results of overload

ed on exactly 25 °C ambient temperatur
re deviates in the laboratory from 25 °C bu
of 20 °C to 30 °C, a necessary adjustment g

a future revision of IEC 60601-1 should reconsider if
waul re appropriate to adjust the measurement result to re
allowed bient temperature instead of 25 °C.

and
e. If

—

al
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3.2.119 Test equipment for recurrent tests according to IEC 62353 testing used within
IEC 60601-1 type approval testing

WG 14 recommendation number 119
Requirement, clause/ subclause 8.7,
number(s) 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?

Maintenance test equinment is usually desiagned for.:
D Rt ’4 =)

periodic safety checks when the medical device is alreadyvor] the
market.

MANUFACTURER production line end te
interim tests of the production line.

xge” of their input voltape
abel) medical device voltage
ér socket has 220 V,

42 V instead of 264 V, whic

C).

o

not

TE The LEAKAGE CURRENT measurement according 8.4.4.4

quires to use a voltage measuring instrument (not| the
measuring device) which is able to indicate true r.m.s. valugs of
frequencies up to 1 MHz. To indicate such high frequencigs is
usually only possible by using an oscilloscope. Using a
multimeter might not be sufficient, because those are (ften
limited to kHz frequencies.

Such automatic test equipment is not able to select single tesgts
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 works with internally relays. The contacts of th
relays-switch are not visible from the outside. The contacts o
such relays are oxidised after some period of use due to

uy

=

flashovers during switching high currents. This leads to contact
resistance, which influences the correct detection of leakage
currents.
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WG 14 recommendation 119 (continued)

—  The verification of the MD (1 kQ // 10 kQ // capacitor) is not

the test expert must trust the calibration label, even if it is 11
months old. Consequently, one can never be sure if the test

Concretely this means there exists a high probability of “reca
period, i.e. the test laboratory must contact e.g. 100 medical

charge (image damaged).

possible from the outside before each measurement. Therefore

result is correct until the next calibration is successfully finished.

of all tested medical device by a test laboratory in a 11-month

manufacturers and request a retesting of their product free of

— Sometimes it is questionable if “T r.m.s.” measurements will be

: se), than the protective earth test shall be conducted with
N\ %\9 ,5 times of the rated input current.

conducted.

— Not all switch conditions of IEC 60601-1 are poessible, e.g.
testing during stand-by, etc.

Testing with a MD independent from

X-

D1-

ve
ng
A)

not

Disqussion/comment

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

However WG 14 is of the opinion that IEC 60601-1 is already cle
enough related to the accuracy of the test equipment and the cor
test method. Test laboratories within the CB-scheme are not

concerned because if they use not-suited test equipment this wol
be detected, e.g. during IECEE audits or during IECEE proficienc
tests.

=

ect

d

Sub[nitter proposed recommendation

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

objective evidence of sultability related 1o all 6U60T-T requiremen
e.g. those listed in the above overview, is given.

ts,

WG 14 recommendation

WG 14 is not responsible for dealing with suitable test equipment
and possible testing errors based on selection of unsuitable test
equipment.
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WG 14 recommendation number

120

Requirement, clause/ subclause
number(s)

9.4.2.4.3, 15.3.5 a), 15.3.5 b), 156.3.5 ¢)

Source/problem

Linear dimension tolerances; for threshold and rough handling
apparatus

Discussion/comment

Key dimensions are 10 mm (when using Amendment 1), 20 mm, and
40 mm. No tolerances are specified.

Tolerance allowed by CB decision 251B, year 2009:
For linear dimensions:

1 mm up to 25 mm, £ 0,1 mm
25 mm and higher mm, + 0,5 %

for 10 mm, tolerance of + 0,1 mm
for 20 mm, tolerance of + 0,1 mm
for 40 mm, tolerance of + 0,2 mm

Our group (SC62A, WG 17/MT 2 3
metric board sizes and slightly diferen
Perhaps we should have pu his

Subpmitter proposed recommendation

Tolerances intended"
the greater of £

WG |14 recommendation

N

tolerances as specified in IEC 60601-1],
mm threshold.



https://iecnorm.com/api/?name=45829c9421409e69196da71fbe50998c

IEC TR 60601-4-3:2015 © IEC 2015 - 23 -

3.2.121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE

WG 14 recommendation number

121

Requirement, clause/ subclause
number(s)

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.

If a mains earth connection complies with IEC 60601-1 subclause

(2

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 XORMAL CONDIFION|but
a SINGLE FAULT CONDITION.

Note this might not be related to ‘electrica y s0’should
not be confined to Clause 8.

Further, concerning subclause 8.6.9, i Ral FUNCTIQNAL EARTH
CONDUCTORS should not be green Qt.to be confuse
with PROTECTIVE EARTH CONDUC . 50 does pot
allow green/yellow).

Disgussion/comment

- SO

Subpmitter proposed recommendation

N
Allow disconnections/of mains.earth connestions that comply with
IEC 60601-1 subcl . 6.8 and 8.6.5 for the requirements
for a protective FAULCRCONDITION.

All interna CONDYCTORS to be not
gg:r%xe”o .

WG |14 recommendation

CONRUCTOR is used as a RISK CONTROL
ENTIAL PERFORMANCE then it should be

Qo

nstruction aspects (see 8.10.2) are require]
apacity requirement (see 8.6.4 for protectiy

[]
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WG 14 recommendation number

122

Requirement, clause/ subclause
number(s)

8.5.4

Source/problem

Resonance voltage on start capacitors on motors subclause 8.5.4
and CREEPAGE DISTANCE & 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 reqgarding L. for isolation distance
=5 T—C

(same as in edition 2). In practice test laboratories have strictly

isolation distances in motors.
The relaxation of CREEPAGE DISTANCE al

=
2]
=
>
p4
o
m
=
=
=0
o
c
s
Q
=}
<
=
o
Q
x
)
=
9)
o
=)
(o]
%)

Shall Ug be applied for CDEAR
Shall Ug be applied/ﬁthhi
/N

Disqussion/comment

()
«Q
=\

E
Since withstan s/relatéd seMcIearance it is perhaps
apphed a for AIR CLEARANCE. Howejver,
7 motors previously complying

Subpmitter proposed recommendation

WG |14 recommendation

N

% GE according 8.5.4 seventh dash should be appligd.
Q VOLTAGE (not the resonance voltage) should be appliedl as

Wi i
Th asure is’used for DIELECTRIC STRENGTH but not for
Al CLEWCE REEPAGE DISTANCE.

e

irements\for m to\(are not fully given in IEC 60601-1, so itfis
ddressedlin IEC 60601-1. It is recommended:

o

RKIRG VOLTAGE for motors. For slot insulation of motors a
tion to 50 % of the values of Table 12 or 16 for CREEPAGE
DISTANCES shall be allowed, with a minimum of 2 mm at 250 V.

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

AIR CLEARANCE:

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

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

NOTE The solution is partly based on IEC 60601-1:1988.
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3.2.123 Operational insulation

— 25—

addition comment that is not relied on for safety)

WG 14 recommendation number 123

Requirement, clause/ subclause 8.1

number(s)

Source/problem In the IECEE Test Report Form (TRF) IEC60601_1G:2010-12, only
MOP (MOOP or MOPP) are defined.
How shall the operational insulation be recorded in the insulation
diagram and table?

Discussion/comment -

Submitter proposed recommendation | an

WG [14 recommendation IEC 60601-1 does not have a definition for theé term
insulation” = functional insulation barrier
However, for better understanding of th he
design of the ME EQUIPMENT, WG 14 sdpp
sense to document the “operational insylatign™i the
insulation diagram.

3.2.124 WORKING VOLTAGE measurement

WG |14 recommendation number 124

Requirement, clause/ subclause 8.5.4 \/

numnber(s)

Soufce/problem IEC 6060 -Ndoes rot de cr|be ho to measure WORKING VOLTAGE
on floating™parts. Ho shal NG VOLTAGE measurement be
performed on Io g rts?

Disdussion/comment \ (\

Submitter proposed recomnéw WM OfQ60950 1:2005, subclause 1.4.9 (excerpted

N bel
WG [14 recommendation d to measure WORKING VOLTAGE according the
IEC 60950-1:2005 subclause 2.10.2:
Q A timated to cover >95 % of all cases):
@sfcrmer winding or other part is not connected to a circuif
stablishes its potential relative to earth, it should be assumegd
to/be earthed at the point by which the highest WORKING VOLTAGE|is
tained. In real practice, than can be achieved by using a PEN
(protective earth connected to neutral) line in the installation, or gn
earth connection by a sIP/sOP, or an earth potential by the PATIENT —
APPLIED PART.
Case B (estimated to cover <5 % of all cases):
Two different possibilities exists (see the following diagram):
B1) The floating circuit (U,) is isolated by 1 MOP (based on the
floating circuit voltage U,) to earth. The WORKING VOLTAGE ({,)

of the MAINS barrier is the highest voltage of one side of the
barrier concerned for which the WORKING VOLTAGE is

L] el

dat d th i hi
eterea e —eHher o5 WHEReYer—S |u3nu|.

B2)

The floating circuit (U,) is not at least isolated by 1 MOP (based

on the floating circuit voltage U,) to earth: For the measurement

of the WORKING VOLTAGE (U,,) of the MAINS barrier both sides

have to be earthed for U, measurement to get repeatable worst

case results.
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WG 14 recommendation 124 (continued)

WG 14 recommendation Uw
—>

L O

U, J U,

NO—O .
|
|
1

PEQ O

— e

3.2.125 Defibrillation test Q \
/

WG |14 recommendation number 125

Requirement, clause/ subclause 8.5
nunjber(s) (\ /\

Soufce/problem

Disgussion/comment

st voltage which would normally be a failure.

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

“

Su

o

mitter pr&{oseﬁ*{c\o%{ne@t@l | have no proposal.
N

WG |14 rgco dation The issue belongs to the committee responsible for the particular]
standard. Please contact the expert group responsible for

IEC 60601-2-46 or rephrase the question without any link to a
particular standard. See in addition recommendation 3.2.115.
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3.2.126 Oil containers for moving parts

WG

14 recommendation number

126

Requirement, clause/ subclause
number(s)

15.4.9

Source/problem

There is fixed equipment with multiple movement and axis, where
components under questions are moved in such a way that it 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 ‘partly sealed’?

Disd

ussion/comment

VAN

Subpmitter proposed recommendation

WG 14 recommendation shall make clear how to han such
components.

A

WG

14 recommendation

Subclause 15.4.9 item c applies.
Clause 15.4.9 items a) and b) do

International Standar
and b) but ignoring

3.2.1

27 PERMANENTLY INSTALLED M

E %&\x&&“—lMCARE ENVIRONMENT

WG

14 recommendation number

num

Requirement, clause/ subcl

i , aus
ber(s) <\é\

e
7.5\ &f JE 60-1411

Soufce/problem Q&

a~home Care product in protection class | with the typical
ins plug. The installation in the home is always done Qy
UFAETURER’S own personnel.

comply with the requirements for permanent connectid

€ MANUFACTURER used a metal locking device that was screwed

t e wall (one screw on each side of the wall socket outlet). Th
wgay the plug could not be detached without the use of a tool and

us 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 fhe
wall socket outlet and plug does not become better simply becausge
the plug cannot be pulled out. Right or wrong, we did not accept {he
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 bdg

=]

S

severe straim wirerma t00kgmMosteequipmentis movedso thefixing
must be very well dimensioned.

| think Part 1 is too vague in the definition of PERMANENTLY
INSTALLED.”
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WG 14 recommendation 127 (continued)

Discussion/comment WG 14 discussion: This answer applies only to the home care
environment, not to the hospital environment.

The WG 14 interpretation of the wording of IEC 60601-1:2005 and
60601-1-11:2010 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. Therefore
WG 14 has forwarded this issue to the expert group responsible for
IEC 60601-1-11 for their decision.

NOTE 2 See |IEC 60601-2-16 for specialized/iniq

jon

plug allowe

Example locking type receptacle.

(@A
Subpmitter proposed recommendation - ( \ \ \

WG [14 recommendation Having considered the question
London, UK, IEC/SC 62A- ISO/T
(JWG) offers the following opini

1) This concern can bett y theparticular standard
for this type of ME &€ {

i on

ble

me.
vy

t

reny reasonably foreseen RISKs as highlighted in t

i of Clause 6 of IEC 60601-1-11 and the state of the af
Q wowld riot be a CLASS | SUPPLY MAINS connection.
of today it is known that at least one MANUFACTURER of hgme
e dialysis is going to 2-prong plugs to bring their product into
compliance. (i.e. it can be done for this class of equipment).
From a RISK MANAGEMENT viewpoint, unless the two screws afe

—_

not connected to a ‘normal’ mains receptacle, the HAZARDOUY
SITUATION of NO protective earth in the receptacle has not bgen
solved.

5) There are no grounded outlets in many countries (parts of
Scandinavia and Japan, for instance). So any conventional optlet
(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-thereceptascte-is—verifiedandtheplug
is then connected with 2 screws (needs a tool), the design would
comply with the requirements in the standard. But it is reasonably
foreseeable that the home user will move the equipment to a
different location (a receptacle without a PE) and thereby create an
unacceptable RISK. Any MANUFACTURER doing that is taking a
significant (unacceptable) RISK, even though they are technically in
compliance with the standard.
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WG 14 recommendation 127 (continued)

WG 14 recommendation WG 14 additional information:

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

Separation from mains must be ensured by suitable mains switches
Oor DETACHABLE POWER SUPPLY CORD.

@%
T



https://iecnorm.com/api/?name=45829c9421409e69196da71fbe50998c

- 30 - IEC TR 60601-4-3:2015 © |IEC 2015

3.2.128 Polystyrene plate for LEAKAGE CURRENT tests

WG 14 recommendation number 128

Requirement, clause/ subclause 8.7.4.3d) 1)

number(s)

Source/problem Subclause 8.7.4.3 d) 1) Measuring arrangements. Background:

Subclause 8.7.4.3 d) 1) Measuring arrangements — APPLIED PARTS:
dielectric constant of approximately 1 and approximately 200 mm
above an earthed metal surface.

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

Disgussienteomment Fhe-guestionedraised-arumberofadditiena

hde
some calculations to see if dielectric constant hn
earthed metal surface has a significant impa nt
arrangement (read — adds significant capa €
measurement circuit).
equipment to have an |nput capa ta , be
this value as the limit for our cal€ulation
Assumption: Large size APP
Calculation (1) — What if E
Calculation example: G th

everse linear impact on the capacijtive
as well a linear impact on the final

_,
=
o
=
>
o
5
>

@
-
>
o
3
I
o
9]

- C
=
>

@
o

Q
=

©
3
o
]
=
a
o
(0]
[

o
>
o
>
)
<
@
o
>
<
@
@
S
2
o
o
=}
=
3
°
)
o
2
o
=}
-
>
o
-
>
o
o
)
~
o
Q
=

ple 1: The standard requires using an insulating surface with
constant of approximately 1. However the calculation |in
ampje 1 shows that even a dielectric constant of 169 would nof

se the C stray value above 150 pF.

:::}Example 2: The standard requires using a distance of 200 mm
owever the calculation in example 2 shows, that even a distancé of
only 1,1 mm would not increase the C stray value above 150 pF.

Sub Suggested revision to subclause 8.7.4.3 d) 1) or it's 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 wgrk

benches, which are provided with a conductive surface
connected reference to prnfnrﬁ\/n ecarth h\}/ npprnvimnfnl\}/
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 bench
connected to PE, the lab-tech must ensure proper insulation
material between the workbench and APPLIED PART. Such
material could be a wood plate having a thickness larger than
8 mm, since the Relative permittivity for wood is below 5.

(C stray =110 pF, d =8 mm, Er =5)

=
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WG 14 recommendation 128 (continued)

WG 14 recommendation

WG 14 is not aware of the origin of the test set-up as described in
subclause 8.7.4.3.d) 1).

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

3.2.129 Push buttons

WG |14 recommendation number

129

Requirement, clause/ subclause
number(s)

7.4.2

Soufce/problem

@

A aN
Push buttons usually do not have diffefeni\ ‘working positionX (e.
switches).

Disgussion/comment

Is subclause 7.4.2 applicable foKpu \b% \>
How to fill in verdict in Test ori\For

Subpmitter proposed recommendation

WG |14 recommendation

=

The issue is alread addres in 606 -1: 2005 and
IEC 60601-1:2005/ M 125 clause 7,4.2. A push button cauld

be a control de(ﬂ@g

WG |14 recommendation number

3.2.130 Temperature limit at the ENCL&&I&E FAULT ZONDITION

Requirement, clause/ subcla
numnber(s) f

EEP
XSS

Soufce/problem

Wcr both NORMAL CONDITION and SINGLE FAULT

Disgq ussion/comn<> \

N 2\\ta)u>s in the fourth dash that for parts likely to be touched
Table.23applies i.e. same levels as in NORMAL CONDITION.

t'seeihs quite unclear what the allowed temperature on an
ENCLOSURE is.

NCLOSURES, in most cases, are likely to be touched at some point.
On the other hand, to have the same limit as in NORMAL CONDITION
seems very stringent compared to many other standards. Is this the
intention of IEC 60601-17?

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

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

What is the temperature limit on an ENCLOSURE during SINGLE FAULT

CONDITION Testing 1T 1T 1s Tikely 10 De touched at some point/occasl n?

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

Submitter proposed recommendation

Use fifth dash in 13.1.2 for temperatures on ENCLOSUREs during

SINGLE FAULT CONDITION.
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WG 14 recommendation 130 (continued)

WG 14 recommendation See Interpretation Sheet ISH 03 published May 2013 as solution for
this issue.
Temperatures of ME EQUIPMENT parts that are not APPLIED PARTS but are

likely to be touched, exceeding the allowable values in Table 23 when
measured and adjusted as described in 11.1.3;

The above standard requirement is clarified by the following:

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

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

— theinstructions for use contain a warning that,dndersome SINGLE

concern) could get hot and there is a pos of a burpvif touched,

— ifthe RISK ANALYSIS demonstrates a'Need\foha nng symbo} on|the

ENCLOSURE, safety sign ISO 7¢ \ )shall Be used on or
adjacent to the hot spot o

ronstra 3
is acCeptable, and

that applying the alternative RjSK
wSteet results in a RESIDUAL
RQUAL RISK resulting from applyihg
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3.2.131 Optic coupler requirements

WG 14 recommendation number 131

Requirement, clause/ subclause 4.8, 8.5,8.8.2,8.8.3,8.9.1,8.9.3

number(s)

Source/problem Optic couplers: Do the ME EQUIPMENT end-product standard’s

insulation requirements apply?

Discussion/comment According to subclause 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 |nsu|at|on reqU|rements for MOOP
ho

requirement in subclause 8.8.2, nor does it require the 30 day.
cemented joint requirement in subclause 8.9.31tdqes require a

would seem it’s always appre
end-product requireme

| C ) 7 i o d” within |ts ratings (as requifed

If optis . coupler
or MQ
ickne .8.2

iding 4t least 1 MOP (MOOP or MOPP), do
he 30-day thermal cycling test in 8.9.3?

% coupler is being used as MOPP, is it necessary to verify
Q iew, here’s a comparison of the ME EQUIPMENT insulation

iréments for an optic coupler providing 2 MOOP for mains
voltage, versus 2 MOPP for mains voltage:
1 Insulation 2 moPP 2 moopP
R(240 V r.m.s.) 8 mm CR, 5 mm CR,

5 mm CL, 4 mm CL,
4 kV r.m.s. DS, 3 kV r.m.s. DS,
0,4 mm DTI*, 0,4 mm DTI*,

30 d thermal cycling | 30 d thermal cycl
for cemented joint* for cemented join

* 32D
«Q

* Perhaps represented by IEC 60747-5-5:2007 partial dischafge
testing with pre-conditioning.
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WG 14 recommendation 131 (continued)

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

0,4 mm thickness, but does NOT require the 30-day thermal cycling
test (both of which are end product requirements within IEC 60950-
1).

Submitter proposed recommendation

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

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

NO, a partial discharge test and whatever aging/conditioning

jon

tests are required by the component standard, are considere
sufficient. (It's my understanding that IEC 66950-1:2005;

requires |[EC 60747-5-5:2007 compliance( and does NOT reqlire
the 30 d thermal cycling test).

(MooP or MOPP) for > 71 V peak, ¢
0,4 mm thickness in 8.8.27?

WG

14 recommendation

9,

N4

DVELECTRIC STRENGTH at the opto-coupler;

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

NOTE 1 The factor of 1,6 on insulation test voltage is only used|for
thermal cycling tests (8.9.3), as also in other safety standards (elg.
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 sanje
approach used in I[EC 62368-1, 5.5.4./5.4.4.4.

NOTE 2 DTI (0,4mm) and thermal cycling testing are not requirgd
because compliance with the component standards addresses th
RISK of pin holes and thermal effects on the insulating compound

P
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3.2.132 Eye-verification of tester before legibility test

WG 14 recommendation number

132

Requirement, clause/ subclause
number(s)

7.1.2

Source/problem

Why

How

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

was Jaeger card (N6) added with an ‘AND’-conjunction (in

amendment 1)7?

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?

Disgussion/comment

@%%

The 2"? Edition of IEC 60601-1 uses the term “normal vision”.
Because “normal vision” is an undefined term 31 Edition\triegl to
set up reproducible test requirements, which_has consequently lefd to

N

6/6

a

aI

e medical office is checked with a calibrated test equipmentt to
bg’ approximately 500 Ix?

What does “approximately” mean? Does it mean e.g. 450 Ix i
not adequate? What about 475 Ix? Where is the limit for
acceptance?

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 weren’t, even though

nothing had changed with the projector. Is it therefore requirgd
that test laboratories hire eye-physicians to verify exactly before
each hour the tester conducts the test, that the normal vision
(acuity) is still given. Consequently testing without having an
eye-physician and the 500 Ix room available shall be forbiddg

oY

1y

=}
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WG 14 recommendation 132 (continued)

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?

Submitter proposed recommendation Possible alternatives:

— Reading the Jaeger card as a single requirement for the tester.
— Using ISO 8596:2009 (Landolt rings). (Ad¥antage: Standard

contains pass-fail-criteria.)
this\{ime\_Thisytogic
re isior] of

Provide a definition of fixed letter sizes f
s able to fead

=

WG |14 recommendation WG 14 is unable to make a recomme
should be re-discussed during the
IEC 60601-1. See also IEC 623

NOTE The acuity test 20/2
capital letters of 1,5 mm siZe in ad

3.2.133 End stops to prevent overtravel Q

WG |14 recommendation number 1?}3/\

Requirement, clause/ subclause 9.23.2

nunjber(s)

Soufce/problem hﬁ@able with test criteria. One test conditign is
d,

speed which is configured in this application (NORMAL
. g—fixed configured with motor controller parameters) pr

YSE;
e speed which can be reached theoretically?
Q 2) ha SINGLE FAULT CONDITION (e.g. the motor controller los¢s a
parameter and allows higher speed) be taken in consideratiop?

N
I

A

Disgussion/comme a general principle, that:
The worst case situation shall be regarded during testing.

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

Ve IEC 60601-1.
SubmittMM &W%dation -
WG |14 recommendation Speed:

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

SINGLE FAULT CONDITION:

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

End stops should be capable of withstanding the maximum impulse
energy based on the maximum speed and maximum allowed load
during any SINGLE FAULT CONDITION test or under any component
faults in order to ensure compliance with subclause 4.7 and
subclause 5.1. Tests under SINGLE FAULT CONDITION or component
faults should be conducted once.
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3.2.134 MoPP barrier with low WORKING VOLTAGE r.m.s. and high WORKING VOLTAGE peak

WG 14 recommendation number 134
Requirement, clause/ subclause 8.8.3,
number(s) 8.9.1

Source/problem

Uy peak generates high values for MOPP not in line with the end
edition

Discussion/comment

We experienced ME EQUIPMENT certified to the 2"9 edition that does
not pass the DIELECTRIC STRENGTH test when tested to the 3™ edition.

For the insulation requirements, the 2"9 edition did not consider Uy,

neak voltages QOnly the (/.. rm s was used for creenage clearance
f W {

and DIELECTRIC STRENGTH.

Ed. 2 use: 2x(2xUr.m.s.+1500)
Ed. 3 use: 2x (1,414 x U peak + 1,800
For smus thls will Iead to same test voltage but fer nop-

Consequently those 2"9 editi itched mode power
supplies fail the 3™ egdifion Tregu

Subpmitter proposed recommendation

WG |14 recommendation

- AN/ N
ted)

) EEPAGE DISTANCE:

AIR CLEARANCE:

IEC 60601-1 requires to use Table 12 for WORKING VOLTAGE
r.m.s.

However, this is in conflict to IEC 60664 where AIR CLEARANCE is
based on Upeak- This conflict should be addressed during the

preparation of a future revision of IEC 60601-1.

The 3™ edition of IEC 60601-1 is not sufficiently detailed to expligitly
address the very special case of a low WORKING VOLTAGE such as
5V d.c. that is present for a long time with an occasional
superimposed peak occurring, e.g. 150 V peak (ultrasound ME
EQUIPMENT) or 18 000 V peak (Xenon-lamps). This special case
should be addressed during the preparation of a future revision o

> ble 12 WORKING VOLTAGE r.m.s. should be applied.
3)

IEC 60601-1.
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WG 14 recommendation 134 (continued)

WG

14 recommendation

For the time being, one solution is to take the Upeggk 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 r.m.s. value of Table 12 and add the
corresponding peak value of Table 14.

3.2.1

35 Labeling: spare parts vs.

detachable parts vs. ACCESSORIES (\

WG

14 recommendation number

135

num

Requirement, clause/ subclause

ber(s)

Soufce/problem

A\
724 AN N
NV

7.2.2 * Identification

ME EQUIPMENT and its deta
the name or trademark o
TYPE REFERENCE unl i icati t present an
unacceptable RISK.

nts shall be marked with

5
)
=
o
o
m
L
[©]
A

A for symbols for MANUFACTURER, serial
ear of manufacture and use by date.

the name or trademark of the MANUFACTURER; and

MODEL OR TYPE REFERENCE;
upfless misidentification does not result in an unacceptable RISK.

7.2.4 * Accessories

ACCESSORIES shall be marked with the name or trade-mark of the|r
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 bUIia: IIUIIIbUI Ul :Ut Ul ILJdt\.ah ;dUIIt;f;UI, dllc]I

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

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

Source/problem

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

N

.l H'S £ r'H s L. H Y S tacl sblatlo £ Ll
enablettsfurectionstobeintegrated-with-thoseofothet
equipment

= Problem:

a) detachable components (not a defimed\Nerm)
b) ACCESSORIES (defined term).

AlL:

ir.

isNVhat does IEC 60601-1 practically mean
s by applying IEC 60601-1 literally the ENT]

m

Disqussion/comment

-1 so restrictively and literally as reflected by the submitter

Subpmitter propose;/?e\\c&mm d}an

WG |14 recommendation

-/gubclauses 7.2.2 and 7.2.4 should be read by considering definef
terms and notes in IEC 60601-1.

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 ar
not considered as detachable parts, because only an authorized

4

expertis-allowed to change these parts by using-a-tool
g ) g Y 4 T

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 subclauses 7.2.2 and 7.2.4 in the context

of IEC 60601-1 as a whole, as follows:
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WG 14 recommendation 135 (continued)

WG 14 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 subclause 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 R FENDEDHSE;
— adapt it to some special use,
— facilitate its use,
— enhance its performance, or

— enable its functions to be integratg
equipment.

There is a clear distinction in IE
a) ACCESSORIES defined by the NANUFAGIURER:

And

ia
Se.

PMENT MANUFACTURER are
the ME EQUIPMENT and not
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3.2.136 Protective earth impedance of ME SYSTEM >200 mQ

WG 14 recommendation number 136
Requirement, clause/ subclause 16.9.2.2, 8.6.4.b
number(s) 8.7.2

Source/problem

400 mQ specified in edition 3.0. If exceeding 200 mQ, subclause

affected parts of the system. Diverse ME or non-ME EQUIPMENT,
including their mains cables, can have a protective earth resistan

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

8.6.4 b) offers an alternative in terms of a current limitation for the

ce

between 100 mQ and 200 mQ, each. When connecting one of them

To another that Mcorporates a mams outiet (8.9 MSO), the protec
earth resistance limit in the ME SYSTEM is exceeded. However, \Wh
applying 8.6.4 b) together with 8.7.2, 15t dash( it is Met obvious w
additional single faults have to be regarde d how amadequatg
current limitation should work.

ive
en
hich

Disgussion/comment

cut-off of devices wit
of such an addition

Subpmitter proposed recommendation

%

usesNn the MPSO or X-former would be 8 A, a total protective eg
edance of the serial two items of ME EQUIPMENT + MPSO (or X
}?mer) could have up to 400 mQ in the complete protective earth
lide.

d in

ve

the
ht in
ies

=

ignal

rth

WG [14 recomymentdatign \>

The solution described in the submitter’s proposal applies exclus
to ME SYSTEMS powered from DETACHABLE POWER SUPPLY CORDS,
not for PERMANENTLY INSTALLED ME EQUIPMENT or PERMANENTLY
INSTALLED ME SYSTEMS. The submitter’s proposal should be regar
as in compliance with subclause 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

vely
put

Hed

not

exceed 200 mQ.

protected by additional intermediate circuit breakers / fuses with

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.

Where the pathway of a fault current caused by an L to PE fault is

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
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3.2.137 Ball pressure test

WG 14 recommendation number 137

Requirement, clause/ subclause 13.2.13.1

number(s)

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 - 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"? edition, where subclause
52.4.1 is pointing only to subclauses 52.5.10 d) — h).)

Is the ball pressure test, based on temperatures in SINGLE FAULT

CONDITION and overload conditions, not requir all typeshaf-m
EQUIPMENT?

m

Disqussion/comment This could be an overlooked mistake in
pressure test should be applied, as appli
ME EQUIPMENT.

The compliance paragraph shou
rather than be limited to 13.2.13.2 — 13

ple

Submitter proposed recommendation | Apply the ball pressure te to\\% MENT d base it on the
INGL

temperature measured AULT SQNDIPION or overloa
condition under 13.2

WG |14 recommendation

i 60601-1 should be to apply Table 22 to ALL
T and not limit Table 22 to motors/heaters and
Q NT that is classified as non-CONTINUOUS OPERATION. This
it clear that exceeding the temperatures in Table 22 is a
alurg and since the table isn’t limited to motors/heaters, it appligs to
/\ %&ME EQUIPMENT.
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3.2.138 Magnesium alloy ENCLOSURE

WG 14 recommendation number 138
Requirement, clause/ subclause 11.3 b) 3)
number(s)

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.

Disdussion/comment IT1s Claimed that 1T the thickness of the magnesium alloy ENCLOSURE

is thin enough, or the duration of ignition is lon ough, the,sample
could be ignited. /g—e\

Submitter proposed recommendation | The magnesium alloy ENCLOSURE should be trea
material, and determine its flammabilit
with IEC 60695-11-10.

Minimum requirement: FV2 for TR PORTABLE
FV-1 for FIXED ME EQUIPMENT or §TATIO Y
O\

WG |14 recommendation Exshovyld treated, as non-metallic

e

tio termined in accordapce
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3.2.139 Instability with initial movement

WG 14 recommendation number

139

Requirement, clause/ subclause
number(s)

9.4.1, 9.43.1¢),9.4.3.22a),9.4.3.2b)

Source/problem

In IEC 60601-1-2005/AMD1:2012, the subclauses 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 and 9.4.3.1 c) and 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) and 9.4.3.2 a) and
9.4.3.2 b)). Therefore, it is not clear if e.g. a castor with 2 wheels

fitted-with-brakes{anrd2-otherwheels—rotfitted-with-bralkesHs
allowed to have an “initial elastic movement” such that it rotates.fo a
position where the brakes become effective beforethe 50 mm
criterion is applied. In IEC 60601-1:2005, thi tioh. problem
can be solved by an assessment if the re i nacceptable
or not. With Edition 3 as modified by | 6Q0601-\-2005/AMD1:20[12,
more precise instruction is needed. In cases \thedescrihed
initial rotation is not causing an unaccegtab are/migpt
be some (few) cases where such/an initi iOM\is not acceptaple.

The removal of RISK assess i AMD 1:20[12
(and also in subclause 9.4 € intentionally in order tp
NT agtivities where they

Disqussion/comment

Subpmitter proposed recommendation

ike initial rotation of a castqr to

as supplies or breathing gas

vement and the rotation energy is
e a person by arms, shelves. etc. This wduld

RISKM\SSESSMENT reference as clear instructign is

WG |14 recommendation

&

rake’
>ses a) and c) above fall under the wording of IEC 60601-1 of

OTE\ A castor consists of a wheel and fixing holder and perhags a

“Initial elastic movement, initial creepage, initial pivoting of castofs”,
because it is assumed, that those movements are limited to a non-
critical value.

Case b) above is different. Here the initial movement can easily He
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 or OPERATOR is crushed between the ME EQUIPMENT
and any other object (e.g. a wall). This should be considered.
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3.2.140 Ball pressure test

WG 14 recommendation number

140

Requirement, clause/ subclause
number(s)

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 subclause 59.2:
= 78 °C or 40 °C + temperature rise (125 °C or 40 °C +

temperature rise).
The above text is very clear and can likely nof/be misunderstood.

temperature in SINGLE FAULT CONRITION.
CONDITION test, there is no sdfe nargi
this is missing).

itio
d ed Only 25 °C to the temperatu

aditianall

°C, for external parts;

125 54 2 °C, for parts supporting live parts.
ngever for parts of thermoplastic material providing

upplementary insulation or reinforced insulation, the test is cari

ON

—

ied

out at a temperature of 25°C +/-2°C plus the maximum

higher.”

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

Example:

ENCLOSURE temperature in NORMAL CONDITION:
delta t 40 at ambient 40 = 80

Ball pressure test is made at: 40 + 40 = 80 °C

temperature rise determined during the tests of Clause 19, if thi§ i

ENCLOSURE temperature in SINGLE FAULT CONDITION:
delta t 60 at ambient 40 = 100
Ball pressure test is made at: 60 + 40 + 25 = 125 °C or

60 +25=85"°C
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WG 14 recommendation 140 (continued)

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

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

If ambient temperature is 40 °C and temperature rise in SINGLE FAULT
CONDITION is 60 °C, that leads to a temperature “measured” of 100.
To conduct the ball pressure test at 85 °C seems wrong, while
conducting it at plus 25 °C = at 125 °C seems correct. It cannot be

conducted at lower temperatures as measured during SINGLE FAULT
CONDITIQN

Sublnitter proposed recommendation -

WG [14 recommendation IEC 60601-1 opens the door for different in
the undefined term "measured".

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

1) The temperature as measurg

0.
2)

NOTE 1 S subclause 11.1 requires
the ME EQUIPMENT tp be in W }se NORMAL USE including
the maximum ambig i € e specified in the

technical des
cal

1= n
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3.2.141 DIELECTRIC STRENGTH test values

WG 14 recommendation number

141

Requirement, clause/ subclause
number(s)

8.8.3 and 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:
= o= 10000\ tk Lidl lat k. k. 1 taodl 3
+0-000-Y—the-s setaten-has-to-be-test

™of—o—Petar ore—

Voltage (r.m.s.) of 10 607 V (according to Table 7

ST

)-

10 001 V the calculated test voltage wouy|
according to the formula.

Problem 2, example:

be 9 071 V (r.m.s.)for
value is higher(tﬁé@ 0

Subpmitter proposed recommendation

A\

14 recommend\aﬁ{

WG

is unable to make a recommendation at this time. This tog
be re-discussed during the preparation of a future revisior]
| 60601-1.

ic
of
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WG 14 recommendation number

142

Requirement, clause/ subclause
number(s)

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

Subfmitter proposed recommendation

Following the statement: "Where a SECONDARY CIRCUIT Is not earthed
and is derived from a SUPPLY MAINS but not iso by two MOP,)the
circuit shall be subjected to the requirements for primary cireuits

WG |14 recommendation

200 already reflect t
condary circuits.

umentation of the submitter is correct|in
% part against mains transignts,

d

ient level on the secondary side. Measuremeft of
be made in accordance with IEC 60664-1.

3.2.143 LEAKAG%RS\\{\"LT CONDITION and during component faults

WG [14 recom mendg{\\\qunha{

Requirement, claus clause
numnber(s)

13.1.3

Soufcelp e

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 abnormgl

conditions. What is the right answer?

Disgussion/comment

Subrnitter proposed recommendation

WG 14 recommendation

IEC 60601-1:2005, subclause 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 subclause 5.1.
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3.2.144 Impedance of a PROTECTIVE EARTH CONDUCTOR within a DETACHABLE POWER SUPPLY

CORD

WG 14 recommendation number

144

Requirement, clause/ subclause
number(s)

8.6.4 second paragraph

Source/problem

The requirement in subclause 8.6.4.a) paragraph 6 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, ...”

I'ne likelinood that another cord-set than the supplied or specilie

requirement in IEC 60601-1, when there is no DETACHABLE POWER
SUPPLY CORD either provided or specified by the MANUFACTURER.

The issue should be addressed in a future revision of IEC 606011.

one is used is quite high if the very common standardized appliarjce
coupler C13 is used.
B) Paragraph 6 reads “..., testing shall bg m
long cord of appropriate cross sectig
A cord with area 0,75 mm? has a max m
at 20 °C according to IEC 60228.
commonly used ambient 40 °C is e
approximately 28 mQ/m at 4 nQ
(3x28). However, the contae
he
aind
le
o
igure
brd-
ase is probably more than 100 mQ but perhaps a
value is 100 mQ (cord 84 mQ and contacts 16 mQ).
such case, again the theoretical manoeuvre is not
| because measurement from the appliance inlet, wher¢
it is 100 mQ, would thus be sufficient, as it was before and in
d edition.
Submitter propose tlah\_/'l’ésting should be replaced by the presumption that the cord-set
impedance is 100 mQ.
WG |14 recem ndatlo 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|ng
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3.2.145 Time delay of the 100 VA limit

WG 14 recommendation number 145

Requirement, clause/ subclause 13.1.2

number(s)

Source/problem A) The 15 W power limit is measured after 60 s but for the 100 VA

limit (introduced by AMD1) there is no time stated.
B) The compliance paragraphs are unclear and inconsistent.

Discussion/comment A) For protection against fire, the energy limits have been relaxed
to 100 VA or 6 000 J, if certain design criteria are met. However,
the time after which the 100 VA limit applies is not stated.

Since the 100 VA or 6 000 J 'mits are taken from TEC 6095031 it
would be reasonable to also apply the time limits from
IEC 60950-1, which is 5 s (electronic/PTQ) and 80 s (fuses).

hand test reponts
are extremely rare anfd
br

ES

Subpmitter proposed recommendation

WG |14 recommendation N

the

en

time period of 60 s.
This recommendation was agreed by MT 30.
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3.2.146 Test voltage multiplied by factor 1,6

WG 14 recommendation number 146

Requirement, clause/ subclause 8.9.3.2

number(s) 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 muliiplied by 1,6. 1he (esis afe
followed by inspection, including sectioning, and-measurement(
Cracks or voids in the insulating compound such as™would afféct the
homogeneity of the material constitute a fajhife.

duratiqn, but no added safety factof of
I|ed by 1,6 (and a shorter test
2 the complete 1 min test)."

Q
)
<
)
5
(2]
@
<
)
=
L
o
=3
= 0
- @
=
o
)
o
(2]
o)
[2]
o
=3
m
(@)
o)
. O
®
o
=
!

=

5.3 makes reference to subclause 2.10.10 of|the
d and does not require a multiplication factor of

N

Disdussion/comment”

Submitter propose mmenpdation test voltage need not be applied for 1 min according 8.8.3, iflit
s been multiplied by 1,6.

WG |14 recommendation Exception of the factor 1,6 applies to the test voltage only, but ngt to
the test duration of 1 min.

3.2.147 Mww

WG |14 recommendatl number 147
Requirement, clause/ subclause 11.6.2, 11.6.3
ber(s)
Source/problem Overflow, spillage, ...

After the procedures the equipment is to pass the appropriate
DIELECTRIC STRENGTH and leakage tests.

Discussion/comment The meaning of “appropriate” refers to the kind of tests, which might
be influenced by the ingress of water.

Submitter proposed recommendation -

WG 14 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 subclause 11.6 need to be
conducted.
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of transformers without accessible frame

WG 14 recommendation number

148

Requirement, clause/ subclause
number(s)

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?

Submitter proposed recommendation

WG |14 recommendation

he
ays

However, in cases where the frame is not
frame should only be required when the j

a role in the INSULATION CO-ORDINATION. e
established by inspection of a non-mot|de
3.2.149 Expected voltage on SIP/SOPs &\
WG |14 recommendation number 149 N \
Requirement, clause/ subclause 8.1 a), 8.7.4.6 and (Figufe1 4 \)
numnber(s) N\ A
Soufce/problem :
d to

\Qo equired for determination of the SIP/SOP voltage.

Disgussion/comnient

The M in the 3" edition making this test a NORMAL CONDITIQN is

significant change. Unless the SIP/SOP circuit is floating, there s a

} ihood that an earthed ENCLOSURE becomes connected to the
S

/SOP voltage, so that in the SINGLE FAULT CONDITION of open earth
ere will be excessive TOUCH CURRENT.

It is covered by subclause 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 d.c. etc. for IEC 606011
and IEC 609501-1 compliance equipment)?

Between + 5V and £ 60 V d.c. there is not much difference relatgd
to safety. Differences would arise if connections to telephone
networks with 120 V peak in NORMAL CONDITION would be conducfed.

Submitt L ol
ubmttterproposedrecommenadation

WG 14 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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3.2.150 Flammability rating for transformer bobbin

WG 14 recommendation number 150

Requirement, clause/ subclause 11.3 a)

number(s)

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

Discussion/comment Is this an omission?

Submitter proposed recommendation Interpret: windings are considered to be components

WG 14 recommendation IEC 60601-1 does not include bobbin material in the list of 11.3.a.
ThUIUfUIU thc IC\..{U;IUIIIUII{O fUI tclllpclatulco ;II Tab:c 31 al'c
considered to be comprehensive enough.
The topic should be reconsidered when prepafing a future revision of
IEC 60601-1.

2

@C@
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3.2.151 COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS

WG 14 recommendation number

151

Requirement, clause/ subclause
number(s)

4.9

Source/problem

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

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

2) Subclause 4.9 says: “A COMPONENT WITH HIGH-INTEGRITY
CHARACTERISTICS shall be used when a fault in a particular

component can generate an unacceptable RISK.”
Question: Is an IEC 60127 fuse a COMPONENT W{TH HIGH-

are

y

TY

Disd

ussion/comment

QR

Wnt" is not defined in IEC 60601-1. The
i prdéval schemes.

r when used as 1 MOP is a critical component but nofa
WITH HIGH-INTEGRITY CHARACTERISTICS. However if a |1

A IEC 60127 fuse is not a 100 % match with the requirements in
bclause 4.9 and therefore it is not regarded as a COMPONENT W|ITH
HIGH-INTEGRITY CHARACTERISTICS, but it is often a critical compongnt.

Submitter proposed m enw

A COMPONENT WITH HIGH-INTEGRITY CHARACTERISTICS is a critical
component that creates an unacceptable RISk immediately when|i
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.

=3

WG

14 recommendat

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

Examples for a COMPONENT WITH HIGH-INTEGRITY CHARACTERISTIC

are those mentioned in 4.7 a)- REINEQRCED 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 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.
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3.2.152 Peak and r.m.s. WORKING VOLTAGES

WG 14 recommendation number

152

Requirement, clause/ subclause
number(s)

Table 12

Source/problem

The Table is unclear and does not cover all kinds of voltage shap

es.

Discussion/comment

1) The designations of the columns V d.c. and V r.m.s. are

value has, per definition, the same numerical value (e.qg.
17V d.c. =17V rm.s.).

= Due to the fact that most a.c. voltages will be rectlfled by

diad Hn hiak. &l 'I' kl 4’7'

contradictory, because for a d.c. voltage without ripple the r.m.s.

HOGeS5s HRe—a—C6= vatre—H =—+5 |\4:_.’u||u| —-a5—COt

See also IEC 60664-1 subclause 6.1.1, where a.c. valuesd@rg
equivalent to d.c. values when the a.c. valles axe multiplied
factor of 1,414.

2) If, for example, a constant voltage o

transients: Take the 15 V r.m
interpolate if possible. T&

5, due to the low frequency (e.g. as 0,1 Hz
measurement in 8.7.3 b)?

[

D

Subpmitter proposed recom nd}tw/

apted to solve the above described problen
\the table should handle peak voltages for
.s. values for creepage.

sinu
&sf mer of a switch mode power supply unit).

WG [14 recommendati

)l?r this low voltage, the issue is not related to MAINS TRANSIENT
OLTAGE:

It is recommended to use 15 V r.m.s. for CREEPAGE DISTANCE and
interpolate if possible.

It is recommended to use 16 V d.c. for AIR CLEARANCE.

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

See also WG 14 recommendation 3.2.134.

5ion
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WG 14 recommendation number

153

Requirement, clause/ subclause
number(s)

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 -

WG 14 Ichullllllclldﬂt;ull IhU tUIIII “\.,l;t;\.aa: bUIII}JUIIUIIt" ;O IIUt uocd alld t:ICICfUIC ;O IIUt dcl ned

within IEC 60601-1. However, the IECEE CB test certification
scheme deals with this topic.

WG 14 is unable to make a recommendatig
NOTE 1 |IECEE — OD 2020 includes e

field and/or prowde a efitic

3.2.154 LEAKAGE CURRENT test for ME)F{)UIPMMWH{%? LIED PARTS

WG |14 recommendation number

Requirement, clause/ subclause
numnber(s)

7/1§,A8\7\\9\§\8\8-5/21 A.8.5.2.1

Soufce/problem

8.
Th des r|pt nof \es{on multiple APPLIED PARTS IS in contrag
W te rat|o le in Annex A and other definitions.

—_

Disgussion/comment

<O

N /]
N

above mentioned subclauses, it could be concluded th
() JONS of the same APPLIED PART do not need to b
urthermore, it is to be decided by the MANUFACTURER

if a
bX A

Subpmitter proposed ommen

\\S

tion

8.7.4.9.%

at the PATIENT LEAKAGE CURRENT and the PATIENT AUXILIARY

CONNECTIONS of the remaining APPLIED PARTS are:
1) connected together, but not to earth, and
2) connected to earth

A:I\% EQUIPMENT with multiple APPLIED PARTS is investigated to ensyre

CURRENT do not exceed the allowable values while all other PATIENT

WG |14 recomw

Subclause 8.7.4.9 is not limited to ME EQUIPMENT with “multiple

BUT with multiple PATIENT CONNECTIONS, such as an ECG. In addi
8.7.4.9 covers the case of one APPLIED PART with multiple functio

APPLIED PARTS”, but it includes ME EQUIPMENT with one APPLIED PART

If engineering judgment indicates that the PATIENT AUXILIARY CURRENT

ion,
s.

in 8.7.4.9 need not be conducted.

measurement according to subclause 8.7.4.8 has already covered
the measurements in 8.7.4.9, the LEAKAGE CURRENTS measurements
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3.2.155 DIELECTRIC STRENGTH test value for extruded and spirally wrapped multi-layer

wires

WG 14 recommendation number

155

Requirement, clause/ subclause
number(s)

8.8.2d) and 8.8.2 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 subclause 8.8.3. Therefore, for 2 MOPP and
a WORKING VOLTAGE of 570 V peak as above, we have

4612V a.c. x 1,6 =7 380 V a.c. This seems quite excessive.

Sublnitter proposed recommendation

Remove the 1,6 times factor from Annex L.

AN

WG |14 recommendation

A) For extruded TIW:
Subclause 8.8.2 e) applies to triple ¢

ice

component DIELECTRI
values of Table 6.

B) For spirally wra
Subclause 8. 8

gst voltage of at least twice
. However, the twisted pair

=
-
5
@
<
m
m
2
c
T
=
m
z
=
B3
=
®
=
w

irally wrapped TIW in Annex L [for

3.2.156 DIELECT ;f'?érw\mlwermal cycling test

WG|[14 recomment%/k(u\S\um\

Reqpirement, seX sulcl
numnber(s)

8.9.3.4

s°urce/Qﬁ\\\ \

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

Disd usswn/co

Submitter proposed mmendation

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 couplersjand

similar devices, if insulation is relied upon for safety, a voltage of
500 V r.m.s. at a frequency of 50 Hz or 60 Hz is applied between
windings, and also between windings and other conductive parts
during the following thermal cycling."

WG 14 recommendation

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

IEC 60950-1 differ, WG 14 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, 8.9.3.4.
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3.2.157 Required mooP values higher than MOPP values

WG 14 recommendation number

157

Requirement, clause/ subclause
number(s)

8.9

Source/problem

MOOP can be worse than MOPP

Discussion/comment

Example:

Up to 3 000 m (multiplication factor only for MOOP)
WORKING VOLTAGE: 242 V a.c. r.m.s. / 570 V a.c. V peak
2 MOOP: (4,0 mm + 0,6 mm) * 1,14 = 5,3 mm (clearance)

2 L0 Lal A}
Z- oo o terearantey

MOPP is based on the r.m.s. WORKING VOLTAGE
peak voltage.

OP based on’the

As you can see, this example shows that theWoQR_is worse than|the
MOPP, which does not make sense. This sed at
some stage.
Subpmitter proposed recommendation \
WG [14 recommendation Figure A.12 should be regarg@ és\norrw_\ \/
3.2.158 Optocouplers /\\\
WG [14 recommendation number 158 f\\ )/ A
Requirement, clause/ subclause 8.9°3 U
nunjber(s)
Soufce/problem S to\Sp‘cec%uplers amongst other things
require the optocoupler to undergo a
f 1,6 times the voltage from subclausg
ower supplies, the optocoupler typicallyj
E of 240 V a.c. giving 340 V peak. The
voltage is then 4 000 V a.c. for 2 MOPPs tinles
a.c. This is excessively high for typical
Disgussion/com A OWEI’ has an optical medium between the input and output
and ™ _order to rely on the medium for a distance through we mugt be
swre thrat it forms a cemented joint. That is what subclause 8.9.3
with.
Subpmitter propose rekqh:qen}a\la?\_}{emove the 1,6 times factor from the subclauses in 8.9.3.
WG|[14 recoméeM \ B WG 14 recommendation number 3.2.131 deals with this topic.
N
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3.2.159 Impact test

WG 14 recommendation number

159

Requirement, clause/ subclause
number(s)

156.3.3

Source/problem

Impact test on BODY WORN ME EQUIPMENT was introduced by AMD1.

An impact test is sometimes also justified for HAND-HELD ME
EQUIPMENT, which could impact hard objects due to foreseeable

misuse or rough handling. However, an impact test is not required by

IEC 60601-1 for HAND-HELD ME EQUIPMENT.

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

Disgussion/comment

A sleep disorder diagnostic ME EQUIPMENT with the size of
60 mm x 50 mm x 15 mm is attached to the PATIENT,ogether wit

whole ME EQUIPMENT is regarded as a
diagnosis of sleep disorders and thus
EQUIPMENT has an internal 3V bati€

han

MANAGEMENT FILE.

hit
is
in
Lise
of
d
n\gpening by reference to 4.5 (equivalent
(\ / seems not applicable in the case describeq.
AN
Submitter proposed recomame ati&\\ i Wn be waived on BODY WORN ME EQUIPMENT, if thle
f ap irNORMAL USE is deemed negligible or the RISK of
s to kazardous parts is deemed negligible, considering the
Q E. It shall be inspected that this issue has been handjed

compliance paragraph uses the term “unacceptable RISK” for

}h?\,h{pact test according to subclause 15.3.3 should be applied.
T
]

sessment of the results. Therefore IEC 60601-1 justifies the uske of

RISK MANAGEMENT instead of alternative RISK CONTROL according
subclause 4.5.

WG |14 recommenda'&\\

AN
2\
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3.2.160 Spillage test in NORMAL CONDITION and in SINGLE FAULT CONDITION

WG 14 recommendation number

160

Requirement, clause/ subclause
number(s)

11.6.3

Source/problem

A spillage test is required on ME EQUIPMENT requiring handling of
liquids 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 1o the last paragrapn.

Disgussion/comment

where spillage is likely to occur i
according to first paragraph ¢
last paragraph?

Where the spillage te
another SINGLE FAU

FAULT CONDITION,|is
ording to the las}

oreseeable misuse causing the need|for

ic

©;
o
Q
<
m
9]
0
hel
=.
3
-
[©]
=
o
=
Q
3
V]
3
3
o
«Q
=
QO
S

Subpmitter proposed recomme)aQation

WG |14 recommendation

ON

a
Spillage test is considered not applicable to ME EQUIPMENT not
quiring liquids and which are intended for use only in a dry

oY

dered a SINGLE FAULT CONDITION for ME EQUIPMENT
t require handling of liquids for its NORMAL USE but is

Small amounts of cleaning agents on a cloth are not regarfled
incfuded in this concept.

environment such as ECG-printers and mammographic X-ray
equipment.

\Y
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3.2.161 TYPE B APPLIED PART connected to ACCESSIBLE PARTS

WG 14 recommendation number 161

Requirement, clause/ subclause 8.5.2.2

number(s)

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 must be PROTECTIVELY EARTHED and
which current capacity is required. Is it for protection against
mitaornal caourcoc Ar from aoviarnal mainoe v altanao cniraoc V-4
S 7
though it is classified as Type B?
2) Requirements for 1 MOPP?

It is not explained on which voltage th opp shal{ be based.
Is it the actual WORKING VOLTAGE or, i If the
latter applies, it means there is ng/di
and non- PROTECTIVELY EARTHED type
more stringent than the 2" M

Disgussion/comment the
2]
t.
Subpmitter proposed recommendation hve
Z)
t.

WG [14 recommendation Wents in subclause 8.5.2.2 and 8.7.4.7|d)
mbesalise 8.5.2.2 allows an ACCESSIBLE PART tp be

N
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WG 14 recommendation number

162

Requirement, clause/ subclause
number(s)

7.2.7

Source/problem

Non-safety related requirement for rated input and thus unjustified in
IEC 60601-1

Discussion/comment

Current/power shall be stated for both the upper and the lower
voltage rating if the difference is > 10 %.

To mark an ME EQUIPMENT with a lower rating than the maximum is
perhaps of |nterest for a hosp|ta| when evaluatlng the capablllty

IIUU\JO IUI I.IIUII IIIOI.CIIICII.IUII IIUVVUVUI, II. LCTTIITO I.\.I IICIVU II\.II.IIIII& I.\.I 0
with safety. This requirement is identical with the 2"9 edition ahdyet
there are numerous certified power supply unj ke marketwwith

only one current rating.

Example:

IEC 60601-1 requires: 100-240 V, 4-Z A

Equally safe is: 100-240 V4 A

IEC 60601-1 requirement shoul power

consuming ME EQUIPMENT e/g\<’> wW o[ >

Subpmitter proposed recommendation

For equipment rated <3 kW 15M W state the
maximum current/po r rati

WG |14 recommendation

subelause 7 becaus v isnvInderstood to be valid for oth
u per nd ldwey v

It is recommended hat WO V, XA” where X cduld
go up mamm i ici to fulfil the requirement of

3.2.163 Separate power supply p

art of MEE\QX{VE\NT r ME SYSTEM

WG [14 recommendation nuny{e\ /7

RN

Requirement, clause/ subcla
nunjber(s)

7.9.23

@GN

Soufce/problem

\L@&s&ifie&equirement regarding ME EQUIPMENT versus ME SYSTHM

Disgussion/comm

e

It is qu to specify in the instructions for use whether the
e power supply unit is part of the ME EQUIPMENT or if the

ination is a ME SYSTEM

ether it is a ME EQUIPMENT or a ME SYSTEM is simply a matter gf
semantics. It is difficult to see the rationale behind this requiremgnt,
i.e. what is the benefit for the OPERATOR to have this information |n
the instructions for use? The vast majority of OPERATORS will anyyay
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 Technical Descriptign
only. However, it is still unclear what the benefit is.

Submitter proposed recommendation

It is sufficient to declare in the technical description whether
equipment with a separate power supply unit is to be regarded ag a
ME EQUIPMENT or a ME SYSTEM. The information could have some

value for a technician.

WG 14 recommendation

It is recommended to regard it as sufficient if the technical
description declares whether equipment with a separate power
supply unit is to be regarded as ME EQUIPMENT or an ME SYSTEM.

The topic should be reconsidered when preparing a future revision of
IEC 60601-1.
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3.2.164 Specification of the allowed power supply

which uses a separate

power supply unit.

WG 14 recommendation number 164

Requirement, clause/ subclause 7.2.5

number(s)

Source/problem A MANUFACTURER claims 7.2.5 does not apply to their ME EQUIPMENT

Discussion/comment The change of the text

by AMD1 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 ...

which\is papt’ oRME EQuUl

Strictly this new text can be interpreted to meg at a standralof]e
power supply unit is always regarded as part pf a ME SYSTEM\
However, this is contradicted by 7.9.2.3 apd & 2.1.in whigch it is
stated that:
“... either the power supply shall be g@u—- as
ME EQUIPMENT or the combination shall e specified as an
ME SYSTEM.”
The MANUFACTURER specifiedtheik equip {aga M UIPMENT]
(not a ME SYSTEM) and thergforexglaims\thgy need not meet any of
the alternative requirements™n_7.2:

Subpmitter proposed recommendation Common sense will ghow that\{.2-5~shall be\met whether or not the
product is regarded as m EQUIRMENTNQr E SYSTEM.

y

&

WG |14 recommendation ItPi's(Qiomme de t}xa{f)’(é/ @5 ai}ell for external power supp
E
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3.2.165 Mains transients for opposite polarity on the secondary side or battery pole to
pole barrier

WG 14 recommendation number 165

Requirement, clause/ subclause 8.9.1.12, 15.4.3.5 and 15.5.1.1

number(s)

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 mdicate thatthe tabie 15 not vartd for ait types of secondary
circuits.

From 8.9.1.12, it is clear that isolation distandes for pxotection
against hazardous voltages are derived frg

— for earthed secondary: Table 15
— for non-earthed secondary: Table\{3 and

— for non-earthed secondary cir
screen: Table 15

Mains transients are earth-re 8
insulation of opposite polafity i {fred secondary circuits.
However, mains transig i e indulation of opposite

©
=3
)
=
=1
<
=
o
o
=t
>0
@
a
(2]
D

opposite polarity is (earth
Table 15, colu \‘Cir

»

tery

Subpmitter proposed recomm/efﬁ\d{tion/

WG [14 recommendation w ct of MAING TRANSIENT VOLTAGE stressing opposite polarity

e~areas of:

ary side of a MAINS SUPPLY TRANSFORMER in front of the
ection device,

tween plus and minus pole of a battery in front of the first

protection device
}-\ot addressed within IEC 60601-1.

G 14 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;

b) the electronic loads after the protection device (e.g. after the|
fuse).
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3.2.166 Keep dry and umbrella symbol

WG 14 recommendation number 166

Requirement, clause/ subclause IEC 60601-1-11:2010, subclauses 7.2 and 8.3.1
number(s)

Source/problem The first reference is in subclause 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 subclause 7.2 and states the requirement for all devices to
be tested to IP21/22.

Disqussion/comment —

Submitter proposed The position of the JWG 6 as expressed in IEC 60 i H
recqmmendation not at all at the way the request was presented

of the required protection, otherwise
comply with the requirement.

WG |14 recommendation Subclause 8.3.1 is mandatory for all

ENCLOSURE neesls to

F a Ie, of a PORTABLE ME EQUIPMENT that meets

P22 o ithitS<Ca ase should be marked with “Keep dry” text|or
ymbol, e

it'the EN SURE without the carrying case meets IP21.
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3.2.167 MOBILE and STATIONARY ME EQUIPMENT with wheels

WG 14 recommendation number

167

Requirement, clause/ subclause
number(s)

3.44 and 3.71 plus 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 “locatj 22
3.71 NORMAL USE

Disgussion/comment

AN

MANUFACTURER, INTENDED USE focuses\on the i wihile
NORMAL USE incorporates not onlyfhe medical p
maintenance, transport, etc. as Well." \ \ >

htrol
Bn
rom

wording “negi

a little\vague z is is

eant to\y om one room to another room rather than moved agide
leaning<a oOr. The MANUFACTURER claims it is not MOBIYE.

M 5 dss the threshold test, rough handling and instabjlity

Submitter proposg{}&o enda§'0{’ The EMIPMENT shall maintain BS and EP during INTENDED USK as

(o

Il ap during NORMAL USE. NORMAL USE includes maintenance ar
i€e.

Cleaning of the floor, where the table has been placed, is part of the
aily routine, i.e. maintenance.

WG [14 recom entﬁt«% \)

This issue and the example of a solution below should be considgred

when preparing a future revision of IEC 60601-1.

If a ME EQUIPMENT contains wheels only for the purpose of allowirlg
for example, cleaning, servicing or positioning, and the
ME EQUIPMENT cannot be moved to another location without the uge
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=45829c9421409e69196da71fbe50998c

IEC TR 60601-4-3:2015 © IEC 2015 - 67—

3.2.168 Varistors installed in the MAINS PART
WG 14 recommendation number 168
Requirement, clause/ subclause 4.8

number(s)

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 r.m.s. failed at 700 V r.m.s. 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.

Tk faot bl |r\ i 404 = 1 DI: 'I'l—\ £ Lt
T

HE-Sarety-—pPrroSoPr +S—1—1vt y oSt rerthtoTa

semiconductor is more likely than breakdown of other
components such as wire insulation. We g6 not\have values

QD
o
o
C
=4
—
=0
(0]
=
o
)
=3
=
<
o
=
<
O
A
wn
=
(0]
E
(0]
>0
a
(o]
D
o
Q
o
=
o
=
o7

according to IEC 60384-14 Y1 or Y2 ype The NSULAT|ON

(1Mo0P) is therefore in doubt.

— If the protective earth in the POW R'is Yaterrbpted
(1SINGLE FAULT CONDITION) plu F

62 A WG 14 ienna/29 VariTors

LEAKAGE CURRENT increases,
ads 0 higher temperatureps in

Q burn\Therefore varistors cannot|be
ive& device, neither up to 1 50qQ V

Subpmitter proposed recommendation

WG |14 recommendation

§

W not to use VDR’s (MOV'’s, varistors)
aN Ao reduce transients between line and

=

fils the requirements for 1 MOP in accordance with subclajyise
/8 of IEC 60601-1:2005, and
> the VDR should meet the requirements of Annex G.8 of

IEC 62368-1:2014.

3.2.1 GQé\m\Yﬁ\pac ors for MOPP

WG|14 recch’m{n tlc}x{Mer

169

Requirement; clawmause
ber(s)

num

8.5.1.2

Sou[celproblem

The normative part states “A'Y capacitor (Y1 or Y2 only) complying
with IEC 60384-14 is considered equivalent to one MOPP” but the

informative rationale requires only Y1 for WORKING VOLTAGE of 212-
354 V peak.

Discussion/comment

Submitter proposed recommendation

WG 14 recommendation

It is recommended to read subclause 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 r.m.s. dielectric requirement, because in accordance with
IEC 60384-14 a single Y2 capacitor complies with continuous
1500 V r.m.s. 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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3.2.170 Overtravel end stops — specification of the speed

WG 14 recommendation number 170

Requirement, clause/ subclause 9.2.3.2

number(s)

Source/problem In AMD1, 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.

D' oHestionleormpmant oS bal o 4 £ i 4 bt | I
gussienfeomment—————Seme-shelves-and-su ort-arms—for-equipment—but-alse-serme—sy
Is PP P 5 ply

units, are made in such a way that they are movable manually I

case condition for INTENDED
to combine it with the wor

P ) and
Iongest support

s undefinable|
speed?

Submitter proposed recommendation am\spwef}i, including reasonalply
ases Where worst case test
worst case momentum of the
achievable end speed, it is acceptable to

WG [14 recommendation Int rpret the tes{'c nd|t| "Run at any speed, including reasonally
i s follows:

& worst case test conditions can better be derived ffom

energy of impact at the end stop (= force times distanfe)
M i er test than from achievable end speed, it is

to take that worst case force or energy of impact.
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3.2.171 CREEPAGE DISTANCE and AIR CLEARANCE between input and output of fuse

contacts
WG 14 recommendation number 171
Requirement, clause/ subclause 8.9.1

number(s)

Source/problem

Unclear requirements for CREEPAGE DISTANCES and AIR CLEARANCE
between fuse contacts.

Discussion/comment

The product has a certified mains fuse mounted on a PCB. The
CREEPAGE DISTANCE between the printed tracks on the PCB on each
side of the fuse is much less than the distance required for 1 MOOP.

A—HaHR-distance—ie—teguted-in-orderto-guatrantee-that-the-fuses
el 9

will not be bridged.

Unfortunately it seems IEC 60601-1 has no specifictext on-this t¢pic

but it is common praxis that parts on either side of an opén‘fuse dre
regarded as parts of opposite polarity. Th be

This topic was discuss€ ing friti .[The

a) not requiring 1TMOOR would_mg ve have a gap in

eP wopuld n hg

power sypplies / linear transformers /

vate ofany incident or near incident based on the
itementsyave been set for CREEPAGE DISTANCES|and
W input and output fuse contacts. To ensurg¢
was Tgtentionally decided, that this aspect was nqt
60601-1 with a requirement. It is simply unrealiptic

Subpmitter proposgé}\co}ynenda}} }\

E>9\1.\t\fir dash should be applied between fuse contacts.

WG |14 recommend

G 14 is not aware of any incidents on the market due to spacing of

—

tacts. There seems to be no need that IEC 60601-1 be the firg

u ontacts. Other standards do not define spacing for fuse
a

ndard to define requirements for that aspect.

3.2.172 %&LE FAULT CONDITION

nunjber(s)

WG|14 recwn tlsQMer 172
Requirement| clause/ subclause 4.7 a)

Sou[celproblem

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

Subclause 4.7 a) talks about when equipment can be considered as
SINGLE FAULT SAFE.

The example (see above) is wrong and could be misinterpreted in
such a way that safety factors below 8 would not be considered as
safe and additional measures would be required in this case.

Submitter proposed recommendation

WG 14 recommendation

It is recommended to replace the example in subclause 4.7.a) by:

“suspended masses without MECHANICAL PROTECTIVE DEVICES
complying with Table 21, rows 1 to 4.”
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WG 14 recommendation number

173

Requirement, clause/ subclause
number(s)

Table 1.1, examples 1a, 2a and 2¢

Source/problem

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

Is the following English language text in Table |.1, example 2c clear
and unambiguous?

— Do not use metal connector housing or,
—  SEPARATION DEVICE
In a WG 14 meeting the following question was raised:

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

Disqussion/comment

Example 2.c:

Note 5 of Table I.1 clarifies the meaning o exampl|e:
NOTE 5 If equipment “B” is outside th NT and if
equipment “A” is a CLASS Il equipment{an i udtive
parts connected to the PROTECTIV pmént

or SEPARATION DEVICE.
Examples 1a and 2a:

There exists a RISK gf’increa RRENTS and the
proposed solutions oul;;Ha)e in ffICI .

Subpmitter proposed recommendation

WG |14 recommendation

T
N

es in Table 1.1 do not claim to cover all poss|ble
dition proposed solutions in Table I.1 are not
be the only possible solutions acceptable.”

t because both products are ME EQUIPMENT does not
automatieally mean there is no possible LEAKAGE CURRENT issues|in

3.2.174 Cro?é\s\Q\AK\\Qf POWER SUPPLY CORD for rated input current > 63 A

w14 rw\e\ndi\\kn }i\ber

174

Requirem t?lhk We
nunjber(s)

8.11.3.3, Table 17

Sourcelproblem

The maximum current range in Table 17 is 40 < / < 63. There exigts
ME EQUIPMENT with a POWER SUPPLY CORD connection that operatés
with higher currents.

Disqussion/comment

National electrical codes provide requirements for cross-sectiona

area of electrical supply conductors. The Table does not provide
advice for ME EQUIPMENT operating at currents higher than 63 A.

Submitter proposed recommendation

WG 14 recommendation

It is recommended for ME EQUIPMENT utilizing POWER SUPPLY CORDS
and operating at currents above 63 A to refer to national electrical
code requirements in the country where the device is intended to be
installed to determine the cross-sectional area requirements.
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3.2.175 Biocompatibility for quasi APPLIED PARTS

WG 14 recommendation number 175
Requirement, clause/ subclause 4.6
number(s) 11.7

Source/problem

Are the requirements of subclause 11.7 (Biocompatibility) applicable
for parts which fall under the definition of subclause 4.6 (quasi-
APPLIED PARTS)?

Discussion/comment

Clause 4.6 asks for an assessment to identify parts which are not
APPLIED PARTS according subclause 3.8 but might come in contact
with the PATIENT. If a part falls under the definition of subclause 4.6,
all relevant requirements for TYPE B APPLIED PARTS shall be applied

(except marking).

Subclause 11.7 has to be applied for parts whith a
come into direct/indirect contact with the PATIENT.

Shall subclause 11.7 be applied for part
definition of subclause 4.67

intended.to

Subpmitter proposed recommendation

WG |14 recommendation

MANAGEMENT, to find out if subcl

come in contact with t | . T
factor which could have significant\
whether subclause /11. 7(shPuld

3.2.176 Floating reference earth

«& ®)>

WG |14 recommendation number

Requirement, clause/ subclause
numnber(s)

Soufce/problem

S

Dis( ussion/com@ \

The Mbol is intended to indicate the floating measurement
ference point, i.e. the artificial earth/neutral point.
e from the rationale of Subclause 8.7.4.2:

e earth symbols in the figures represent this common referenge
point, which is not connected to the protective earth of the supPPL
MAINS. Such a separate reference point can provide additional
protection for the person carrying out the measurements.”

However, it is allowed to do measurements with an earthed circuif in
special cases when needed, e.g. due to high power consumption
Quote from the rationale of Subclause 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

Submittér proposed recommendation

It is clear from Table 5 and the rationale that the existing FE-sympol

in Figures 9 to 11 and Figures 13 to 20 shall be understood as a
floating reference point that is not supposed to be connected to earth
if not absolutely necessary.

In a future revision of IEC 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 symbol
to:

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

WG 14 recommendation

It is recommended that in a future revision of IEC 60601-1 the
functional earth symbol should be replaced by another reference
ground symbol.
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3.2.177 SINGLE FAULT CONDITION in OXYGEN RICH ENVIRONMENT

WG 14 recommendation number

177

Requirement, clause/ subclause
number(s)

11.2.3

Source/problem

SINGLE FAULT CONDITIONS related to OXYGEN RICH ENVIRONMENTS:

Failure of insulation (whether solid material or spacing) providing the
equivalent of at least 1 MOPP but less than 2 MOPP (as described in
8.8 and 8.9) that could create a source of ignition (as defined in
11.2.2.1 a)).

The requirement for MOPP spacing in this subclause deviates from
the requirements given in IEC 60079-11 Intrinsic safety in explosive

atmospheres, whereas the requirements are much closer whep the
spacing for MOOP is considered.

Considering the 1 MmoPP, 17 V value of 1,7
less than that could be short circuited in
fault”). With the current state of the art age
sizes, there are very few components ¢hat c i e from
pin to pin, making it impossible to iNhj
subclause as it stands and ther
in a PD1 environment.

cing _violafion

, any spa

ng

Disqussion/comment

o idnition i b " whi
%}v rity of failure (in my opinion) at least equivalent to the severify of
ar igniti . A /

uy

de of

'—hl—

IEC 60079~ 1, alsq specifies reduced spacing under a coating,
2 associating’to a pollution degree 1 environment) of
. Jhé/equivalent MooP from IEC 60601-1 would be 0,8 mnj

Vable 16. MoOPP requirements do not have any
ed spacing in reduced pollution environments

nition in explosive atmospheres, which would lead to a

ignition leading to an oxygen fire in the presence of a PATIENT/ if
not more severe. One would think that the requirements in an oxyjgen
atmosphere would not be more onerous than the requirements injan
explosive atmosphere.

O\
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WG 14 recommendation 177 (continued)

Discussion/comment

The requirements and philosophies from the two standards seem

to

be in alignment with the exception of this MOOP/MOPP discrepancy,

and leads me to think that this could have been done in error.

WG 14 discussion: Complex ME EQUIPMENT often contains many
2 MOOP barriers. Consequently these 2 MOOP are less than 2 MOP

P

and, therefore, short circuit of such 2 MOOP is considered a SINGLE
FAULT CONDITION in 11.2.3. WG 14 would like to know the rationale

for combining 11.2.3 with MOPP in the light of the above submitter

rationale. Therefore, the issue is transferred to MT 30.

Submitter proposed recommendation

Re-word the failure condition specified in this subclause to consider

Discussions a

“IU Dpdbills IUdbUd UTT VMIiUUF Dpdbills as I’U“UVVD. AibU I'UI b;alil’ibai. \)n,
a note is recommended.
Failure of insulation (whether solid material of spacing) providing|the
equivalent of at least 1 MOOP but less than, 2\y described|in
8.8 and 8.9) that could create a source gf\gniti s defined in
11.2.2.1 a)).
NOTE Insulation less than 1 MOP can e sRorhgireuited Nqowevdr,
this is considered NORMAL CONDIFP/ON®

WG [14 recommendation The issue was referred to M restlt:
MT 30 acknowledged that arified. However,
due to the fact that the w .3 is clear, we
cannot change the s ® ent at\the moment. Therefole
the issue is put on { ision of IEC 60601-1.

w

e
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WG 14 recommendation number

178

Requirement, clause/ subclause
number(s)

10.4

Source/problem

Laser hazards not addressed

Discussion/comment

IEC 60601-1 addresses lasers in subclause 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)

ol 1!\ /1 L Hn II:f‘ RI\O')E 4 b |r\ l il
T Wt o= W

oratS

tres-cefmphance lear
states that Class 2 and 3R lasers can be hazardous but there areLno
safety requirements if the AEL are designed tg'be greater than Clpss
1 for the intended function of the equipmen
While standards such as IEC 60601-2-2
focuses on both PATIENT and OPERATOR s8
comes from the occupational safety at k R S and apy
other person standing nearby.

nts¥or 2,2M and |3R
X, 4.3 4.7, and 4.p. In
d in Clause 5.

d 3R laser are

[2]
(o)
o
(0]
(]
o
35
=
=
V]
o
=
o
Q.
c
(o]
=o
<
D
o
(]
o
O]
C
.
(]

MANAGEMENT within IEC 60601-1

Subpmitter proposed recomme)zQation

NN

WG |14 recommendation \\(
AN

re N hqu%d according to subclause 4.2. The standarg

|-cove issues)of handling gaps.

3.2.179 Flamm g{tmg lees

WG |14 recommend%

N7

Requirement, clause/ s b aus
nunjber(s)

)/(.3 a)

Sourcelproble\w \ \

Flammability rating for insulated wires.

Disgussiqn/co en

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?) pr
IEC 60332-2-2 (< 0,5 mm?) also be used?

Subpmitter proposed recommendation

Internal wires complying with IEC 60332-1-2 (>0,5mm?) or
IEC 60332-2-2 (< 0,5mm?2) can be used to show compliance with

loal 4.4 0 £ ; b ;
SUuuLIiaustT 1T1.0 aj)iurimsuratity wilTto.

WG 14 recommendation

It is recommended that the wording in Annex A about alternative
wires complying with:

— IEC 60332-1-2 (>0,5 mm?2),

— IEC 60332-2-2 (< 0,5 mm?),

— 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
subclauses 11.3 and 13.1.2.
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3.2.180 Infrared lamps

— 75—

WG 14 recommendation number

180

Requirement, clause/ subclause
number(s)

IEC 60601-1 subclauses 11.1.2.1, 8.4.2.c, 5.9.2.1.
IEC 60601-1-11: Subclause 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 2Ed IEC 60601-1:1988 + 3Ed IEC 60601-1:2005 +
AMD1:1991 + AMD2:1995 AMD1:2012
AP fnm'r_\nrnhlrn and AP fnm'r_\nrnhlrn-

ENCLOSURE temp:

Excluded by Clause 42 Table
10a.

, measured in NORMAL
ONDITION 122 °C when
cotrected to 40 °C

nvironment.

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 23
V contacts are accessible.

= FAIL subclause 8.4.2 c¢) apd
5.9.2.1 of the 3rd Edition:
subclause 8.4.2 c) allows
access to parts which could
produce touch currents of
about 100 pA e.g. at lamp
holder contacts, but ONLY if
the voltage remains

<42,4 V peak, i.e. 240 V r.m.
is EXCLUDED. And thereforg
the infrared lamps FAIL the Jrd

L=

oY

Edition.
IP-protection: IP-protection:
No requirement in the ond IEC 60601-1-11 requires IP2].
Edition. = FAIL, lamp could be

adjusted in different positiong,

e.g. upwards.
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WG 14 recommendation 180 (continued)

Discussion/comment 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 exist
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 F27 sockets for lamps

I
Sublnitter proposed recommendation -

WG |14 recommendation The next revision of IEC 60601-1 should pr
banning lamp sockets with accessible vol
and 42,4 V peak (e.g. E27 socket) withi

should be withdrawn by the next/ew\lo of

3.2.181 Identification of internal fuses &\\\

WG |14 recommendation number 181 /

Requirement, clause/ subclause 7.3.4 \) /\
nuniber(s) (\
N

Soufce/problem ing requirement in \7\.8).4 "fuses and replaceable
R-CURRENT RELEASES that are accessiple
OL" c € read in such a way that even npn-

n-replaceable OVER- CURRENT RELEASES

iating instruction in subclause 7.9.3.3. This seems to be
ontradiction in IEC 60601-1. There is also no

: pliey only on replaceable THERMAL CUT-OUTS, but on replaceable
on-replaceable fuses and OVER-CURRENT RELEASES.

ijn

Writing full rating information beside f a fuse on the PCB, howevdr, is
ostly 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.

Disgussio oMnt \) For non-replaceable internal fuses, THERMAL CUT-OUTS and OVERH

CURRENT RELEASES (i.e. those accessible only with a tool and aftg
access also not exchangeable or only exchangeable with a specif
tool or with soldering), should the requirements of 7.9.3.3 be
applied?

=

Subrnitter proposed recommendation -

WG 14 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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3.2.182 Chargers for ME EQUIPMENT used at home

WG 14 recommendation number

182

Requirement, clause/ subclause
number(s)

IEC 60601-1-11 general

Source/problem

There is no guidance on when a PATIENT ceases to be such and
becomes an OPERATOR when the OPERATOR does not require the
MOPP but MOOP is sufficient.

and IEC 60601-1:2006/AMD1:2012.

There is no clause for protection against electrical hazards
= WG 14: This is clarified by the whole IEC 60601 series.

= WG 14: This is clarified in subclause 7.9.2.1 of IEC 60601-1:2005

Disgussion/comment

A BODY-WORN home healthcare device clearly requires MOPP,

and

does not subject the PATIENT to a higher RISK than that which
normally exists in the home.”

then connected to a mains powered charger\ this latte is
not medically related and is no different ing
an iPhone and connecting it to a chargér.
So clearly the mains charger can be a e
as long as simultaneous connectidntq
PATIENT is not possible.
If simultaneous connection @
n
e
ENT
Submitter propos@o menddtion Ma a\deésion that parts of a MEDICAL ELECTRICAL SYSTEM used|in
e home healthcare environment (e.g. a mains powered battery
harger) might not require MOPP if normal operation does not subject
thg PATIENT to a higher RISK than that which normally exists in thg
me.
The next revision of IEC 60601-1-11 should consider creating a new
clause, or a new subclause 8.5, ‘Protection against electrical
HAZARDS’, containing the following text:
“The PATIENT in the home healthcare environment shall be protecfed
against electrical HAZARDS by verifying that the device complies With
Clause 8 of IEC 60601-1.
However parts of a MEDICAL ELECTRICAL SYSTEM (e.g. a mains
powered battery charger) might not require MOPP if normal operafion

WG 14 recommendation

The issue is covered by IEC 60601-1 series.
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3.2.183 CLASS Il ME EQUIPMENT with FUNCTIONAL EARTH CONDUCTOR

WG 14 recommendation number

183

Requirement, clause/ subclause
number(s)

8.6.9

Source/problem

Some CLASS Il ME EQUIPMENT with a earth conductor has appeared on
the market even though they do not have any earthed internal
screen.

Discussion/comment

It is unclear why it is allowed, and what is the benefit of classifying
ME EQUIPMENT with an earth lead as a CLASS Il product. This is
against the common safety understanding among the population and
is much disliked by some national electrical safety authorities

It is also unclear why this relaxation is limited to |nterna| screens

only. In some CLASS Il ME EQUIPMENT the eart er
purposes than internal screens and someti ,
i.e. it is simply connected to an empty terpiina tin
order to achieve more rigidity a three pj used on
CLASS Il ME EQUIPMENT, which allows the use s
but there is nothing else connectegd\thegartk te

Is ME EQUIPMENT with an unused<earth eanyh termiral

used for other functional purpqses\than a tetpal ssreen allowefd to
be marked with the CLASS u{fksq

Subpmitter proposed recommendation

to an internal seree
or, jkused, it shou

WG |14 recommendation

ingdh suhr%itt r's proposal seems too stringgnt.
defin erm “isolated internal screens”.

ERS and test laboratories to have a certdin

posgs than an internal screen.

WG M4 dbes not see any safety reason to be more stringent than
IEC 60601-1 and to ban such CLASS Il devices.

ring the next revision of IEC 60601-1, it should be considered |f
thre term “internal screen” is the only example or if others might ekist
as well.

3.2.1 84

%
AN

WG |14 recomm datlo number

184

Requirement, clausMclause
nunjber(s)

16.9.2.1 b) first dash

Sourcelproblem

The requirement to mark a MSO with the general warning sign (Np. 2

T Tabte D=2y smcontradictiom withrtrow sigmns/symbots—shoutdbe
used.

Discussion/comment

The purpose of marking a MSO with the general warning sign is
unclear. The general warning sign should not be used alone because
it does not inform the user of the meaning.

In 7.5 it is made clear that a safety signs shall be clear about its
meaning. If a suitable sign is not available one can construct a sign
for the particular meaning or use the general warning sign together
with an explanatory text.

The general warning sign should be replaced by the “refer to
instruction” manual sign.

Submitter proposed recommendation

As an alternative, the mandatory action sign No. 10 in Table D.2 can
be used.

WG 14 recommendation

WG 14 has the consensus that subclause 16.9.2.1 b) is clear.
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