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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
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e
this end and in addition to other activities, IEC publishes International 3ta
Technical Reports, Publicly Available Specifications (PAS) and Guides

a |zat| comprising

promote
elds. To

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical
consensus of opinion on the relevant subjects since

3) IEC Publications have the form of recommvsndatisns\or in

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote interngtional unife

the latter.

5) IEC itself does nof\provide any ‘afte ion of\confoymity. Independent certification bodies provide conformity
assessment ser i 1 € ss fo IEC marks of conformity. IEC is not responsible for any
services carried ou mde \ { i

6) All users should ens t€st edition of this publication.

7) No liability shall a tac itS\directors, employees, servants or agents including individual experts and
members of i ses and IEC National Committees for any personal injury, property damage or
other damagqe o Spever, whether direct or indirect, or for costs (including legal fees) and
expense e publication, use of, or reliance upon, this IEC Publication or any other IEC
Public

8) Attention X ofmative references cited in this publication. Use of the referenced publications is
indispensableNor the cqrrect application of this publication.

9) Attention is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 60601-4-3, which is a technical report, has been prepared by subcommittee 62A:

Common aspects of electrical equipment used in medical practice, of IEC technical committee
62: Electrical equipment in medical practice.
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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.

Terms used throughout this technical report that have been defined in Clause 3 of
IEC 60601-1:2005 and IEC 60601-1:2005/AMD 1:2012 are printed in SMAL

the stability date indicated on the IEC website under "http://webstore.ieg.ch!" in\the data
related to the specific publication. At this date, the publication will b

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

e amended.
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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), the
62A Secretary is circulating this recommendation, prepared by 62A/WGN4, regarding
problems of interpretation or application of IEC 60601-1 to all P-Memb Cs-
AN
This recommendation/interpretation is the result of considerations\by rou Winated
experts and has not been formally adopted through any Nation<(\&\i ee\yoting procedure.

Distribution is only for information.

means for achieving a wider distribution of the WG 14 reco . At the conclusion of
this discussion, the subcommittee instructed the Secretafiat to'x technical report (TR)
based on the published recommendations of 3 ' technical report is intended to
convey the results of WG 14's work i h a$» MANUFACTURERS and test
laboratories while retaining the inform

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

The numbering starts wi in i ensure that these WG 14 recommendations

(101 to 193) will not adciv vith“previous issued WG 14 recommendations 1
to 63, which are<> edition™f IEC 60601-1 and published in [IEC TR 62296.
This technical repdr amehded>from time to time as WG 14 prepares additional

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 pert working
group of IEC subcommittee 62A in response to questions of interpre ‘ d edition

of IEC 60601-1.
This technical report is primarily intended to be used by:

— MANUFACTURERS of MEDICAL ELECTRICAL EQUIPMENT;

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

third edition of IEC 60601-1. Similarl
IEC 60601-4-3 will be considered whe

1.2 Object
The object of this technica

by the experts in IEC/SC 62
third edition of IEC 60601~¥

The reader is remin
approved publication of
These recommendati
have not been for

information. /\

ajorify of the National Committee members of IEC/SC 62A have
, contents remain the opinion of the expert members of WG 14.
result of considerations by this group of nominated experts and
y National Committee voting procedure. Distribution is only for

The following doc ts, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) 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 ©

Discussion/comment ¢

Submitter proposed recommendation ¢ /\
I /\\
WG 14 recommendation aN

f just 1 ensure
iss G 14

a) The numbering of the recommendations in the Technical Report starts with {01\(nstead
that these WG 14 recommendations will not accidentally be confused w previQusl

b) The clause, subclause or requirement to which the question is relat
is 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
parameter by the ME EQUIPMENT “2”. The ME EQUIPMENT “1” and “2”
belong to the same ME SYSTEM. The total PATIENT LEAKAGE CURRENT
of the ME SYSTEM in question should be measyred, byt how should
the measurement be performed?

Discussion/comment -

Submitter proposed recommendation -

Q1:

)

ES M be
of all APPLIED

WG 14 recommendation

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

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

for eagh individual ME EQUIPMENT belonging to the
answer to Q2:
NhisNig’hot adequate. Individual tests of each item of
E EQUIPMENT or non-ME EQUIPMENT is anyway required and those
individual measurements do not replace the ME SYSTEM tests of the
} PATIENT LEAKAGE CURRENT.
addition:

Y

3.2.102 Pollution degree for MmOPP

WG 14 recommendation 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.

WG 14 recommendation It is recommended to apply Tables 12 through 16 for ME EQUIPMENT
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
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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 8.9.1.15?

It was mentioned that IEC 60601-2-4 could be referenced, but many
APPLIED PARTS marked DEFIBRILLATION-PROOF are not in themselves
defibrillators. The group felt that since the AIR CLEARANCE
multiplication factor pertains to transients, it should apply.

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

1)

2)

3)

Submitter proposed recommendation

I\

WG 14 recommend or DEEIBRILLATION-PROOF APPLIED PARTS, a minimum of 4,0 mm
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 implemented in
a future amendment of IEC 60601-1.

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

so, bump the CREEPAGE DISTANCE requirements
AIR CLEARANCE as is done throughout this
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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
and when measuring energy from other APPLIED PARTS, then that is a
MOPP, whereas when the separation provides MOOP, such as
DEFIBRILLATION-PROOF APPLIED PARTS and when verifying the energy
at the ENCLOSURE or at SIP/SOP, then that is a|MOOP.

Submitter proposed recommendation

WG 14 recommendation

Consider how the separation is being u If for\MOQpP theq use the
requirements for MOOP, if for the MOPR’th e the MORP.

MOPP. However Figure A.12
consequently MOPP requir
MOOP and MOPP require

ative,

ch s satisfying both

3.2.106 Overvoltage categories lll and IV (\@ A \>

WG 14 recommendation number

Requirement, clause/ subclause
number(s)

16 N\ < C

Source/problem

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

Discussion/comment

<7

IPMENT meant for connection to another overvoltage
need to meet requirements outside of the tables
IEC 60601-1.

Submitter proposed reco

60664 or IEC 61010 for requirements of CREEPAGE

EQUIPMENT connected to SUPPLY MAINS of overvoltage category Il
riv.

ati&\’ el
}s NCE, AIR CLEARANCE and DIELECTRIC STRENGTH for
M

WG 14 recom%n%\\)
N

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

N\

3.2.107 Pollution deygree related to different micro/macro environments
WG 14 recommendation number 107
Requirement, clause/ subclause 8.9
number(s) 8.9.1.1

Source/problem

Application of pollution degree classifications.

Discussion/comment

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

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

Submitter proposed recommendation

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 an
alarm not a warning or caution.

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

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

Submitter proposed recommendation The meaning in Table 2 sho

flashing lights are on aIIo

WG 14 recommendation

ubelause\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 meaning
warnings and cautions seems to be in conflict with definition 3.141
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 @gJXK\Y’}\\c\ac or for MOPP
WG 14 recom ndatlo\nMJer 109
Requirement, clau}el\syﬁclause 8.5.1
number(s)
Source/problem Is a single Y-Capacitor between a secondary circuit and an APPLIED

PART acceptable?

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 8.8.3, Table 6; 8.9

number(s)

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.

Submitter 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.

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

then th

WG 14 recommendation number 111
Requirement, clause/ subclause IEC 80601-2-60 \)
number(s) A

Source/problem dress the issue: “it is not

standard that does not consider
IR CLEARANCES are in fact less than those

i part from)implications concerning the safety of dental
i , theeOncern is that some MANUFACTURERS of
NT having no particular standards will refer to particular
at are for devices similar to their device and so can use
-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 for
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 should
be addressed in a future revision of IEC 60601-1.

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

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

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 (D),
should be tested in terms of LEAKAGE CURRENT testing, or not.

ied by 8.1

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

Submitter proposed recommendation -

WG 14 recommendation The issue is clearly dresse bclaus 8.7. 2 second and third
dashes.
3.2.113 Instability in transport posl<\<</>

WG 14 recommendation number 113

Requirement, clause/ subclause 3.1

number(s) (\

Source/problem \( Co P anc\rs)un Ie r (contradictive) because it says: “prepare as
in 9. 4 ” (NORMAL USE) directly followed by: “The MOBILE

M EQU M placed in its transport position”. There is no

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

The same would reasonably apply for 9.4.3.1.

Dlscussmnlcomm \QA/21 it is clear that the ME EQUIPMENT is set up in transport
p
i

simply by changing the reference in 9.4.3.1 from 9.4.2.2 to 9.4.2.1.

WG 14 reco e\}atlo 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.

SmelttNed \&m enMn This can be fixed either by using the same wording as in 9.4.2.1 or
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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

time?

Submitter proposed recommendation - /\

WG 14 recommendation After humidity preconditioning treatment, LEAQAGE CURRENT testing
should be conducted immediately after th& DIELECTRIC STRENGTH test
has been completed (no delay time).

3.2.115 DEFIBRILLATION-PROOF TYPE B APPLIED PARTS

WG 14 recommendation number 115 \ \ \ >

Requirement, clause/ subclause 8.5.5
number(s)

Source/problem

tecti

A S
S

Discussion/comment”

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 not
be conducted from surfaces which are APPLIED PARTS, but only from
surfaces which are ENCLOSURE parts.

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

The operating table top surface is the APPLIED PART, so the
defibrillation energy measurement should not be conducted from that
surface as well. Measurements should be done from parts, which are
not the APPLIED PART, 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.

e~earth and\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 edition 2

0 010).

ibrillation-proof testing performed on a table with Type B
-proof rating and conductive APPLIED PART?
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3.2.116 Instability excluding transport position

WG 14 recommendation number

116

Requirement, clause/ subclause
number(s)

9.4.2.2 compliance paragraph

Source/problem

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

Discussion/comment

The hardness of the material and the friction between wheels and
floor surface 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
seems the intention of IEC 60601-1 was to state vinyl flooring as the
top materlal S|mulat|ng the vast majorlty of hospital floorlng With

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 | win com ended:
“The test floor surface is to ari an fla e.g\ con ete floor)
covered with 2 mm to 4 m hlck /ng material.”

3.2.117 DIELECTRIC STRENGTH of two serial MOPP barri paN

WG 14 recommendation number

TANDA DM EON;

Requirement, clause/ subclause
number(s)

N~

Source/problem

h MoPP bf 2 MOPP’s shall withstand 1 500 V can be
380 total would be sufficient for 2 MOPP in the

E INSUMNATION and that 4 000 V is requwed only for

Dlscusswn/com@ K/\x

tes
\\Qoo

Is r}s@endation required to clarify that DIELECTRIC STRENGTH
tis to*be applied first with 1 500 V each and then followed by
total?

Submitter propose{l/r\e\}oqnm\x@a

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 MOPP
barriers (without any bypass), each one should be tested with
minimum of 1 500 V. However due to the fact, that both barriers
together should reach the 4 000 V level, one of the two barriers
should comply with a higher test voltage of 2500 V. In the case that
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 barrier
should be able to withstand the rest up to a total 4 000 V for both
MOPPs together, i.e. here 2 100 V (1 900 V + 2 100 V = 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.

Documents

Document Sharing Hub

Full document details: IEC TR 60601-4-3 2015


http://www.avadocuments.com/doc/iec-tr-60601-4-3-2015
http://www.avadocuments.com/doc/iec-tr-60601-4-3-2015

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

3.2.118 Overheating transformer

WG 14 recommendation number 118

Requirement, clause/ subclause 15.5.1.1

number(s)

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

tolerance of + 5 °C. This implies that the 25 °C is a test condition
only but the temperature to be compared to the limits in Table 31
shall be the temperature rise plus the specified ambient.

Also, the rationale (last paragraph) indicates this is the case. The
rationale implies that SINGLE FAULT CONDITION and overload would be
hard to do in a chamber. This in turn implies that NORMAL CONDITION
testing would not be hard to do in a chamber, which seems a bit
strange.

To use temperature rise plus the specified ambient isNogical because
the ambient is normally not different at sI
compared to NORMAL CONDITION. Howevernif this\i i tion of
IEC 60601-1, it is much more stringend’ ve !
(and several other test laboratories) haye always used temperature
rise + 25 during SINGLE FAULT Com i

Discussion/comment

Submitter proposed recommendation

5.5.}.1 clarifies that the results of overload and
ed on exactly 25 °C ambient temperature. If

re deviates in the laboratory from 25 °C but

of 20 °C to 30 °C, a necessary adjustment of

WG 14 recommendation

a future revision of IEC 60601-1 should reconsider if it
woul re appropriate to adjust the measurement result to real
allowed bient temperature instead of 25 °C.
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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 equipment is usually designed for:

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

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

#ge” of their input voltage
abel) medical device voltage.

ér socket has 220 V,

42 V instead of 264 V, which is

3 TE The LEAKAGE CURRENT measurement according 8.7.4.4
quires to use a voltage measuring instrument (not the

measuring device) which is able to indicate true r.m.s. values of

frequencies up to 1 MHz. To indicate such high frequencies is

usually only possible by using an oscilloscope. Using a
multimeter might not be sufficient, because those are often
limited to kHz frequencies.

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

—  Perhaps 3™ Edition test setups cannot be implemented.

—  Such devices works with internally relays. The contacts of the
relays-switch are not visible from the outside. The contacts of
such relays are oxidised after some period of use due to
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
possible from the outside before each measurement. Therefore
the test expert must trust the calibration label, even if it is 11
months old. Consequently, one can never be sure if the test
result is correct until the next calibration is successfully finished.
Concretely this means there exists a high probability of “recall”
of all tested medical device by a test laboratory in a 11-month
period, i.e. the test laboratory must contact e.g. 100 medical
manufacturers and request a retesting of their product free of
charge (image damaged).

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

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

Testing with a MD independent from

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

Discussion/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 clear
enough related to the accuracy of the test equipment and the correct
test method. Test laboratories within the CB-scheme are not
concerned because if they use not-suited test equipment this would
be detected, e.g. during IECEE audits or during IECEE proficiency
tests.

Submitter proposed recommendation Issue a WG 14 recommendation not to allow recurrent test
equipment for IEC 60601-1 type approval tests as long as no
objective evidence of suitability related to all 60601-1 requirements,
e.g. those listed in the above overview, is given.

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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3.2.120 Tolerances of apparatus

WG 14 recommendation number 120

Requirement, clause/ subclause 9.4.2.4.3,15.3.5 a), 15.3.5 b), 15.3.5 ¢)

number(s)

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

Submitter proposed recommendation | Tolerances intended”
the greater of £

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

WG 14 recommendation

N
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3.2.121 FUNCTIONAL EARTH CONDUCTOR and ESSENTIAL PERFORMANCE

WG 14 recommendation number 121
Requirement, clause/ subclause 8.1 a) last dash
number(s) 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 subclauses
8.6.2, 8.6.3 and 8.6.5 for the requirements for a protective earth,
then failure of this connection should not be a XORMAL CONDITION but
a SINGLE FAULT CONDITION.

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

Further, concerning subclause 8.6.9, i Ral FONCTIQNAL EARTH
CONDUCTORS should not be green Qt to be confused

with PROTECTIVE EARTH CONDUC . 50 does not
allow green/yellow).

Discussion/comment - \ \ \ B
AY
Submitter proposed recommendation | Allow disconnections/0of mains.earth connegtion$ that comply with
IEC 60601-1 subcl . 6.3"and 8.6.5 for the requirements
FAUL

for a protective ONDITION.

All interna CONDYCTORS to be not
gg:r%@lo .

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

WG 14 recommendation

nstruction aspects (see 8.10.2) are required.
apacity requirement (see 8.6.4 for protective
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3.2.122 A.c. motors

WG 14 recommendation number 122

Requirement, clause/ subclause 8.5.4

number(s)

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 regarding U for isolation distances
(same as in edition 2). In practice test laboratories have strictly

isolation distances in motors.
The relaxation of CREEPAGE DISTANCE al

Shall Ug be applied for CDEAR
Shall Ug be appliedm
yAN

E
Discussion/comment Since withstan s/related seMclearance it is perhaps
apphed a for AIR CLEARANCE. However,

()
«Q
=\

motors previously complying

wi i
Submitter proposed recommendation | Th asure is uded for DIELECTRIC STRENGTH but not for
AIR CLEARANCE REEPAGE DISTANCE.
e

WG 14 recommendation irements\for m to\(are not fully given in IEC 60601-1, so itis
ddressed.in IEC 60601-1. It is recommended:

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

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

WG 14 recommendation IEC 60601-1 does not have a definition for th¢ term

sense to document the “operational insylatign™i
insulation diagram.

N\

3.2.124 WORKING VOLTAGE measurement

WG 14 recommendation number 124

Requirement, clause/ subclause 8.5.4 \/
number(s)

Source/problem IEC 6060 -Ndoes ot de cr|be ho to measure WORKING VOLTAGE
on floatinggarts. Ho shal NG VOLTAGE measurement be
performed on Io ing rts?

Discussion/comment \ (\

Submitter proposed recomnéw w&i{@ of&60950 1:2005, subclause 1.4.9 (excerpted
bel
1N

WG 14 recommendation d to measure WORKING VOLTAGE according the
IEC 60950-1:2005 subclause 2.10.2:

timated to cover >95 % of all cases):

< > A
@sfcrmer winding or other part is not connected to a circuit
stablishes its potential relative to earth, it should be assumed
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 an
earth connection by a sIP/SOP, or an earth potential by the PATIENT —
APPLIED PART.

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

Two different possibilities 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 (U,,)
of the MAINS barrier is the highest voltage of one side of the
barrier concerned for which the WORKING VOLTAGE is
determined, i.e. either U, or U, whichever is higher.

B2) The floating circuit (U,) is not at least isolated by 1 MOP (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

3.2.125 Defibrillation test Q

WG 14 recommendation number 125

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

Source/problem

Discussion/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?

Submitter pr&{oseﬁ*{c\o%@e@t@l | have no proposal.
Y

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.

7

Documents

Document Sharing Hub

Full document details: IEC TR 60601-4-3 2015


http://www.avadocuments.com/doc/iec-tr-60601-4-3-2015
http://www.avadocuments.com/doc/iec-tr-60601-4-3-2015

IEC TR 60601-4-3:2015 © IEC 2015 - 27 -

3.2.126 Oil containers for moving parts

WG 14 recommendation number 126

Requirement, clause/ subclause 15.4.9

number(s)

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’?

Discussion/comment -

/N
Submitter proposed recommendation | WG 14 recommendation shall make clear how to han such
components. N\
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

3.2.127 PERMANENTLY INSTALLED ME &x&&MCARE ENVIRONMENT

WG 14 recommendation number

(@
Requirement, clause/ subclaus .8 of IE%\(S&GOL
number(s) S5\ ef IE 60J- 1411

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

comply with the requirements for permanent connection

Source/problem
: € MANUFACTURER used a metal locking device that was screwed
t e wall (one screw on each side of the wall socket outlet). This
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 the
wall socket outlet and plug does not become better simply because
the plug cannot be pulled out. Right or wrong, we did not accept the
design.

The MANUFACTURER decided instead during installation to exchange
the wall socket outlet to a correct installation box with a cord
anchorage and cord guard. Because the product was MOBILE they
also added a steel wire, shorter than the mains cord, to relieve the
cord from strain. We accepted this design. However, there can be
severe strain when a 100 kg MOBILE equipment is moved so the fixing
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/Unique_plug allowed

Example locking type receptacle.

" (@A
Submitter proposed recommendation - ( \ \ \

WG 14 recommendation Having considered the question i ry 013 \N{g in
London, UK, IEC/SC 62A- ISO/T rking Group
(JWG) offers the following opini

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

reny reasonably foreseen RISKs as highlighted in the

i of Clause 6 of IEC 60601-1-11 and the state of the art
Q wowld riot be a CLASS | SUPPLY MAINS connection.
of today it is known that at least one MANUFACTURER of home
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 are

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

5) There are no grounded outlets in many countries (parts of
Scandinavia and Japan, for instance). So any conventional outlet
(mains receptacle) will have no protective earth unless it is
custom installed. Plugging equipment that requires a protective
earth to be SINGLE FAULT SAFE into an ungrounded outlet is an
unacceptable RISK.

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