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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONSIDERATIONS OF UNADDRESSED SAFETY ASPECTS
IN THE SECOND EDITION OF IEC 60601-1 AND
PROPOSALS FOR NEW REQUIREMENTS

FOREWORD

003(E)
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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.

The committee has decided that the contents of this publication will remain unchanged
until 2005. At this date, the publication will be

e reconfirmed;

* withdrawn;

* rep

laced by a revised edition, or

* 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 houses 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/SC62A;
August 1994), the 62A Secretary is circulating this recommen i
by 62A/WG14, regarding problems of interpretation or
60601-1 to all P-Member NC'’s.

This recommendation/interpretation is the result of on |dera S yﬁ\{oup
of nominated experts and has not been formaII rough any NC

voting procedure. Distribution is only for information,

Iate ese recommengations
cument. At the time this
ecommendations had been

The plan approved in Sydney called for the 62A
to the [nember National Committees vis

Technigal Report was prepared, thre€
circulated (documents 62A/221/INF, 627

While £ dely recognized and applauded, the
overalllprocess has achieye i v The INF documents have not [proved
a partigularly successful i is.i ion to those who could use it most. The
WG 14{recommendations are , ond the people actively involved in tHe work
of SC p2A. Several i a n explored. These include making the individual

rnet either through the IEC Web Site, the web

recommendation She
site of] a particip ) or the web site of an interested third| party.

Howevgr, concerns ¢ ' { erty and control of distribution have proved ex{remely
difficul {

At the Nove gyof SC 62A in Tokyo, the subcommittee discussed ways and
means|fo jevi A\ wider digtribution of the WG 14 recommendations. At the conclysion of
this dis S N mittee instructed the Secretariat to develop a Technical |Report
(TR) based~aqn i ished recommendations of WG 14. This Technical Report is intended

to con esults\of WG 14's work to interested parties such as manufacturers and test
houseq while retaining the informative nature of the material.

This Te ditional
recommendations.
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CONSIDERATIONS OF UNADDRESSED SAFETY ASPECTS
IN THE SECOND EDITION OF IEC 60601-1
AND PROPOSALS FOR NEW REQUIREMENTS

ope and object

1.1 Scope

This Technical Report contains a series of recommendations developed by an expert working

group pf TEC subcommiiiee 6ZA In response to questions o1 Interpret of the pecond
edition|of IEC 60601-1.
This Tgchnical Report is primarily intended to be used by:
— mapufacturers of MEDICAL ELECTRICAL EQUIPMENT;
— test] houses and others responsible for assessment of cg and
— thoge developing subsequent editions of IEC 60601-4-
The recommendations in the first edition of IEC/TR paring
the thifd edition of IEC 60601-1. vendations are developed by
IEC/SG 62A/WG 14 and published as Iso be
consideéred for incorporation into the t Sss.
1.2 Dbject
The opject of this Te tations
developed by the experts\in /SC 62A appli-
cation pf the Second Em\fl C@Q
The rleader is €feminde€d thatl althou Mjority of the National Committee membegrs of
IEC/YC 62A ha ation of this Technical Report, the contents rfmain
the opinion of t WG 14. These recommendations/interpretations
are the result this group of nominated experts and has not|been
formdlly adopte Nafional Committee voting procedure. Distribution ig only
for information.
N
2 Rdgcommendatio
21 Summary of all recommendations prepared by SC 62A/WG 14
SR | oo
ies mendation Contents Page
edition of number
IEC 60601-1
2.1.5 038 Definition of APPLIED PART: EQUIPMENT worn by PATIENTS 47
3.6 f) 020 Failure of an electrical component: Time periodicity for detection 29
4 026 General requirements for tests: Measurement uncertainty 35
4.10 024 Humidity preconditioning treatment: Exception from requirement 33
6.1 n) 034 Marking on the outside of EQUIPMENT: Type and rating of fuses 43
6.2 d) 014 Batteries not intended to be changed by OPERATOR: Lithium batteries 22
6.8.1 042 ACCOMPANYING DOCUMENTS: On CD-ROM or electronic file format 51
6.8.2 e) 029 Mains operated EQUIPMENT with additional power source: Integrity of external 38
protective earth
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Subeie | mocom.
edition of m:::‘allot::n Contents Page

IEC 60601-1

6.8.2 g) 030 Rechargeable batteries: No OPERATOR/USER maintenance 39
10 021 Environmental conditions: Compliance paragraph 30
15 b) 022 Limitation of voltage and/or energy: Capacitance 31
16 008 ENCLOSURES and protective covers: Accessibility of SIP/SOPs 16
16 017 ENCLOSURE and protective covers: EQUIPMENT in ambulances 25
16 d) 012 ENCLOSURES and PROTECTIVE COVERS: Lampholder/switching device 20
17 a) 002 Separation: Non-complying CREEPAGE DISTANCES and AIR CLEAM 10
17 a)+g)|5) 001 Separation: Reliability of component impedance /\\ ~ 9
17 c) 051 Separation, APPLIED PART: Hand held flexible shafts \ 60
17 g) 011 Separation: secondary circuit impedance limit LEANNR \ 19
17 h) 050 Separation, DEFIBRILLATION-PROOF APPLIED PART: Numh\\&phﬁ x&) 59
18 f) 052 Protective earthing: No-load voltage of 6 V \ 61
19 023 LEAKAGE CURRENTS: Presence of 45 kQresi N&re >\K 32
19.1 016 Continuous LEAKAGE CURRENTS: Dif erer(\?JPPINAM) 24
19.2 ¢) 033 SINGLE FAULT CONDITION E?@M?/Aew §from INTERNALLY 42

POWERED EQUIPM
19.4 h 7}/ 8) 009 Internally powered U|p}re\N10\(\of tr\\maxuy/um supply voltage 17
20.1 056 Dielectric strength: A-ein sw\im\h ode\Qwer supply units (SMPSU) 65
20.1 A-k 018 Dielectric strength:\/olt es ppéxmg\fy}n external sources 26
20.1 A-al1 006 Dlé(ectrl\\s@gtm@tﬁrm\&igﬁe c‘i\rc;}ts 14
20.2 044 ieleél\ic s\t‘rerkg-%b\: Dh\‘eKr ces ly)tween B-d and B-e 53
20.2 05;\ DieMt}k‘\\(enétQ}{v\liabl ity of components to bridge A-a; and B-a 64
20.2 B-€ @ ) Iﬁ](electrlﬁ\stre\g\th:}%n ENT containing floating circuits 34
42.2 015/\< EXQ\e/s}'%e te M: Ambient temperatures 23
42.3 Oié \\ch}s@e mperatures: APPLIED PARTS not intended to supply heat 44
42.3 5 \gx&{si\k@mperatures: Thermocouple instead of resistance method 54
52.5.9 \00'(\\ F&ure\f/components: Evidence of reliability 15
56.1 b) \ \§7\ Corr)aonents and general assembly: reliability of components 46
56.10 b) 1‘3 Fixing, prevention of maladjustment: torque test 21
56.11 d) 053 Foot-operated control devices: protection against entry of liquids 62
56.7 043 INTERNAL ELECTRICAL POWER SOURCE: Requirements for lithium batteries 52
57.1 a) 031 Isolation from the SUPPLY MAINS: Symbol for single pole switch 40
57.10 027 CREEPAGE DISTANCES and AIR CLEARANCES: Interpolated values 36
57.10 a) 005 CREEPAGE DISTANCES and AIR CLEARANCES: Values for material 13
57.10 d) 010 CREEPAGE DISTANCES and AIR CLEARANCES: Values under 1 mm 18
57.10 d) 040 CREEPAGE DISTANCES and AIR CLEARANCES: Dielectric strength test versus 49
CREEPAGE DISTANCES and AIR CLEARANCES

57.2.201° 049 MULTIPLE PORTABLE SOCKET-OUTLET 58
57.4 a) b) 041 Cord anchorages/ Cord guards: In mobile unit with APPLIANCE COUPLER 50
57.6 046 Mains fuses and OVER-CURRENT RELEASES: Fuses in CLASS Il EQUIPMENT 55
57.9 019 Testing switch mode power supply units (SMPSU) 27
57.9 047 Plug top power supply 56
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Subclause R

of the 2" ecom-

edition of mendation Contents Page
IEC 60601-1 | mumber
57.9 054 Mains supply transformers 63
57.9 b) 036 Mains supply transformers: Use of PTCs as protective devices 45
57.9.1 004 Mains supply transformers: Short circuit and overload tests 12
57.9.1 028 Overheating: Change of load resistance 37
57.9.1 b) 003 Mains supply transformers: Overload test 11
57.9.4 039 Construction: Triple insulated winding wire 48
59.1f) 048 Connecting cords between EQUIPMENT parts: Other application/s/\ 57
Appendik C 032 Sequence of testing: Clause 52 before Clause 19 /\\ ~ 41

? This récommendation relates to a subclause of IEC 60601-1-1:2000.

AN

N\

&
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2.2 Recommendation sheets

221 Separation: Reliability of component impedance
IEC/SC 62A/WG 14 Recommendation No. 1
Problem raised in: SC 62A/WG 14(Canada)1 and 3
Requirement, clause no. 17 Separation.
a) APPLIED PARTS shall be electrically separated from LIVE parts of EQUIPMENT in
NORMAL CONDITION and in SINGLE FAULT CONDITION (see 3.6), in such a way that
allowable LEAKAGE CURRENTS (see Clause 19) are not exceeded.
g) ACCESSIBLE PARTS not being an APPLIED PART shall(be elestrically)s$eparated
from LIVE parts of EQUIPMENT in NORMAL CONDITION a ONDITION
(see 3.6) in such a way that allowable LEAKAGE cy ded (see
Clause 19).
This requirement may be fulfilled by one of t
17 a) 5) Impedances of components prevent the ART of a
PATIENT LEAKAGE CURRENT and PA ding the
allowable values.
17 g) 5) Impedances of comp ART of an
ENCLOSURE LEAKAGE CURRENT éxce
Test clause no. Compliance with items 3 ction and
measurement,
If the CREEP PART and
LIVE parts doe CREEPAGE
DISTANCE and/
measured
N given in
Source/problem

9

KN

e is generally unreliable. Components certifie
considered of high integrity. Is the impeda
? Does investigation of the product require further
nd CREEPAGE DISTANCE for such a component? [

i to IEC
hce of a
review of
oes this

Discussjion/comme

NN

N

bcl\éu@.&g requires that failure of components shall be investig
ially those components which provide protective means. Exen

ite polarity of the supply mains. The short-circuit of inaded
CLEARANCE and CREEPAGE DISTANCE is @ NORMAL CONDITION.

ated and
pted are
h parts of
uate AIR

WG 14 recom en}&io

Secondary circuits providing protective means after short-circuiting of inadequate

AIR CLEARANCE and CREEPAGE DISTANCE shall be investigated. F
components in these circuits shall be investigated as a SINGLE FAULT CONI

hilure of
ITION.

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.2 Separation: Non-complying CREEPAGE DISTANCE and AIR CLEARANCES

IEC/SC 62A/WG 14 Recommendation No. 2

Problem raised in: SC 62A/WG 14(Canada)2

Requirement, clause no.

17 a) Separation.

a) APPLIED PARTS shall be electrically separated from LIVE parts of EQUIPMENT in
NORMAL CONDITION and in SINGLE FAULT CONDITION (see 3.6), in such a way that

allowable LEAKAGE CURRENTS (see Clause 19) are not exceeded.

This requirement may be fulfilled by one of the following methods:

5) Impedances of components prevent the flow to t

he APPLI PART of a| PATIENT
LEAKAGE CURRENT and PATIENT AUXILIARY CURRENT  exceeding the .gllowable
values
[EaN

Test clduse no.

Compliance with 17 i

measurement.

item a) of Clause

y 'nSpES{

on and

If the CREEPAGE DISTANCE and/or AIR CLEARANC IED PAART and

LIVE parts does not comply with the req ch CREEPAGE
DISTANCE and/or AIR CLEARANCE shall shart

RENT are measured

r NORMAL CONDITIPN given

The PATIENT LEAKAGE CURRENT a P
as described in 19.4 and shall Aot exceed th
in Table IV.

Source/problem

SC 62A/WG 14(Canada)2(” \ \~ Q
S comply with AIR CLEARA

Assume maiqs toloating APRLIED PART

CREEPAGE DIS ains tp floating APPLIED PART isO
short-circuited.
limit is
uired?

the LEAKAGE CURRENT,

NCE and
[ation is

further

Discusgion/comment

X

aining circuits and any protective means
FAULT CONDITION and for compliance

Since these rg

ISTANCE
must be
vith  AIR
maining
must be

WG 14 flecommendatio \

A
Cco

ndary ciscuits providing protective means after short-circuiting of ing
CDEARANCE and CREEPAGE DISTANCE shall be investigated. Fa
onents in these circuits shall be investigated as a SINGLE FAULT CON

dequate
ilure of
DITION.

NN

SN0

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.3 Mains supply transformers: Overload test

IEC/SC 62A/WG14 Recommendation No. 3.

Problem raised in: SC 62A/WG 14(Canada)8

Requirement, clause no.

57.9.1 b) Mains supply transformers: Overload test

[
Test clallse no.

Source/groblem

SC 62A/WG 14(Canada)8

Normal product investigation regquires™qi i test after trg
overload test. Does the overlo SAFETY HAZARD

nsformer
bXists?

Discussion/comment

N

/\/@\CL
oo

WG 14 recommendation

verload test al Mes that no SAFETY HAZARD exists, but if the in
i latioR)is\in doubt (regarding temperature limits), a repeated
carried out after the overload test.

tegrity of
dielectric

9
QA
NN

D

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.4 Mains supply transformers: Short circuit and overload tests

IEC/SC 62A/WG14 Recommendation No. 4.

Problem raised in: SC 62A/WG 14(Canada)9

Requirement, clause no. 57.9.1 Mains supply transformers: Short Circuit and Overload tests.

Test clatlse no.

Source/groblem SC 62A/WG 14(Canada)9

e component on the

secondary side of a mains supply S overload test performed
before or after the fuse?
Insufficient sformer E insulation and secondarly circuit
CREEPAGE DI AN caugés transformer winding [to short-
circuit and exceed a bIe t

Discussijon/comment Inspection of t roac ngeM will be necessary to deterfqmine the
likelihood of a ghort-circuit re the over-current protection.

WG 14 r¢commenda i short-circuit exists before the secondary ov@r-current
i i eNg/ failure of basic insulation between winding or detaghment of
i e shart circuit test should be conducted at the exit of the wifing from

imilar/recommendations can be made for batteries and their grotective

rload test however shall always be conducted after any secondpry over-

<\ \ \{ t protection device providing that the conditions of 57.9.1. second|dash are
ulfilled.

This recommendatlon/mterj)retation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.5 CREEPAGE DISTANCE and AIR CLEARANCES: Values

IEC/SC 62A/“ Recommendation No. 5.

Problem raised in: SC 62A/WG 14(Canada)10

Requirement, clause no.

57.10 a) CREEPAGE DISTANCES and AIR CLEARANCES: Values

[
Test clallse no.

Source/groblem

SC 62A/WG 14(Canada)10

br printed
REEPAGE
nsulation

Discussion/comment

N

concepts? /\(> G
i ce through jhsulation (e.g. in an opto-c
i{ board)is not applied.

bupler or

WG 14 recommendation

reacommendation ~—

9
QA
KR\

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.6 Dielectric strength

IEC/SC 62A/WG14 Recommendation No. 6.

Problem raised in: Fax from M.M. Stuchi (IMQ)

003(E)

Requirement, clause no.

20 Dielectric strength.

20.1 A-a1) Between LIVE parts and accessible metal parts which are protectively

earthed.

The insulation shall be basic insulation.

[
Test clallse no.

Source/groblem

Fax from M.M. Stuchi (IMQ)

h may or

it ceases

Discussion/comment

N

Insulation requi
be hazardous in

ch could

WG 14 recommendation

to those

of “LIVE”,

9
QA
NN

D

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.7 Failure of components: Evidence of reliability

IEC/SC 62A/WG14 Recommendation No. 7.

Problem raised in: SC 62A/WG 14(Sweden)13

Requirement, clause no. 52.5 The following SINGLE FAULT CONDITIONS are the subject of specific
requirements and tests.

52.5.9 Failure of components: Failure of one component at a time, which failure
could cause a SAFETY HAZARD as mentioned in 52.4, is simulated.

This requirement and relevant tests shall not be applied to failures of DOUBLE or

REINEORCEDINSLL ATIAON

Rationale 57.7: Interference suppressors may be conn LY MAINS
side of an EQUIPMENT mains switch or on the SUPPLY MAINS si pins fuse
or OVER-CURRENT RELEASE.

Test cladise no.

Source/groblem SC 62A/WG 14(Sweden)13
e requirement in 52.%.9. For

The Rationale .7 is\in ¥ontra ict@
instance, anycapagi MAINS side of mains fus¢s would,

that the safety depends on safety devices

What shall be fequired of Ronents connected on the SUPPLY MAINS sifle of any
mains fuse or \OVER-CURRENTNRELEASE? For instance, shall capacitors qomplying

IEC 84314 bs accepted®
| g IEC 8038

Discussion/comment

K

me%s{&nent 2 answers the c citor problem, however it does not deal With other
-discharge resistors.

WG 14 r¢commendation \ thonents, compliance with a relevant IEC standard should bg sought.
If* ne_suitable standard exists, examination of characteristics and eviflence of
liabitiy should be researched as 3.4 suggests (equivalent degree of safgty).

Y

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.8 ENCLOSURES and protective covers

IEC/SC 62A/WG 14 Recommendation No. 8.

Problem raised in: SC 62A/WG 14(Sweden)14

Requirement, clause no. 16 ENCLOSURES and protective covers

[
Test clatlse no.

Source/groblem SC 62A/WG 14(Sweden)14

that LIVE pafts of the
or, alternatively, the AIR
live parts |and the
IP/SOPs

e, many

ible LIVE

60 V d.c.
between

Discussion/comment

nsidered

MRATOR accessible LIVE parts and which are SAFETY EXTRA-LOW

WG 14 r¢commendatio
OLTAGE (SELY) shall be accepted if the instructions for use instruct the QPERATOR
not to ch guch parts and the PATIENT simultaneously.

SO

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.9 INTERNALLY POWERED EQUIPMENT: 110 % of the maximum supply voltage

IEC/SC 62A/WG 14 Recommendation No. 9.

Problem raised in: SC 62A/WG 14(Sweden)15

Requirement, clause no. 19.4 h) Measurement of PATIENT LEAKAGE CURRENT

I
Test clatlse no. 19.4 h) 7) and 8) for INTERNALLY POWERED EQUIPMENT

at the\supply frequency.

Source/groblem Both these tests are required to be co

Discussion/comment SC 62A/WG 14(§we v

Since some EQUIPMENT is provided with a means of
connection to not these tests be carried out at njore than

MENT may be designated for use in afeas with

N

WG 14 r¢commendation ALLYWPOWEREDNEQUIPMENT provided with a means of connection to|a supply
Q i all\betedted ap 110 % of the maximum RATED supply voltage.

RED EQUIPMENT designated for use in areas with| specific
ly ¥oltages, e.g. North America, should also be tested at [110 % of
<\ R

sUpply voltage. If in doubt 230 V should be taken as the fnaximum

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
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2.2.10 CREEPAGE DISTANCES and AIR CLEARANCES: Values under 1 mm

IEC/SC 62A/WG 14 Recommendation No. 10.

Problem raised in: SC 62A/WG 14(Sweden)16

Requirement, clause no.

57.10. CREEPAGE DISTANCES and AIR CLEARANCES

Test clatlse no.

57.10 d)

Source/groblem

SC 62A/WG 14(Sweden)16

For values of AIR CLEARANCE un
to evaluate clearance and creepage according
= clearance.

difficult to aq

ply rules

Figurgs 39 to 47 since freepage

Discussion/comment

f\

Either Table X s wreng\or th rulesWurement are wrong.

WG 14 recommendation

Akt correctiondn' 3xd 8dition of IEC 60601-1

9
QA
N

This recommendatlon/mteré)
of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interp

retation

edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.11 Separation: Secondary circuit impedance limit LEAKAGE CURRENT

IE

C/SC 62A/WG 14 Recommendation No. 11.

Problem raised in: SC 62A/WG 14(Canada)4

Requirement, clause no.

17 g) Separation.

g) ACCESSIBLE PARTS not being an APPLIED PART shall be electrically separated
from LIVE parts of EQUIPMENT in NORMAL CONDITION and in SINGLE FAULT CONDITION

(see 3.6) in such a way that allowable LEAKAGE CURRENTS are not excee
Clause 19).

Thic raauiramaont may ba fulfillad by ona of tho followwinag mathodo.
< < 4 4 < g g

17 a) 5) Impedances of components prevent the flow t LIED .P|
PATIENT LEAKAGE CURRENT and PATIENT AUXILIARY CUR
values.

ded (see

ART of a
hllowable

ART of an

Test clagse no.

ectianof the

separation in order to find out where ight cause

HAZARD.

If the CREEPAGE DISTANCE and/or AIR CLE n an ACCESSIBLE

LIVE parts does not comply fwi i f 57.10, such d
DISTANCE and AIR CLEARAN

The ENCLOSU tly be measured as de{
19.4 and shaf\not exc ONDITION given in Table |

required
B SAFETY

PART and
REEPAGE

cribed in

Source/groblem

limit\the leakage current, is further invest
rt9’52.5.)

If secondary circuit impedange
secondary circlits r?

gation of

N\
Discussion/comment ny\s porentsishould be treated in the same way as any other component,
i.e. gubj e requirements for correct rating, subject to simulated faillire under
SING FABLT CQNDITION and compliance with AIR CLEARANCE and {REEPAGE

WG 14 r¢comm dati\on\\

Wary circuits providing protective means after short-circuiting of in
AIR CLEARANCE and CREEPAGE DISTANCE shall be investigated. F
>omponents in these circuits shall be investigated as a SINGLE FAULT COND)|

pdequate
pilure of
ITION.

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.12 ENCLOSURES and PROTECTIVE COVERS: Lampholder/switching device

IEC/SC 62A/WG 14 Recommendation No. 12.

Problem raised in: SC 62A/WG 14(Germany)1

003(E)

Requirement, clause no.

16 d) ENCLOSURES and protective covers.

Parts within the ENCLOSURE of EQUIPMENT with a circuit voltage exceeding 25 V a.c.

or 60 V d.c. which cannot be disconnected from the supply by an extern

al mains

switch or a plug device that is accessible at all times (for example, in circuits for
room lighting, remote control of the main switch etc.) shall be protected against

contact even after opening of the ENCLOSURE (for example, for the pu

mainienance) by additional coverings or, in _the case
arrangement, shall be marked clearly as “LIVE”

L) T
2) Lampholders allowing access to LIV@K r%o{al of\the lamp.

rpose of

Spatially_separated

movable
ke these

Test clayse no.

DY
Compliance is checked by inspegfi ; \\>
— by measurement of the |\effectiyenéss\of a utomatic switchin

discharging device;

— by measyremeqt of the' valtage Di LI arts”accessible with the stan

finger of ure

 off or

dard test

Source/groblem

v

Discussinnlcomme@

erybedys/familiar with changing a “normal” lamp, and therefq

re these

dison screw and bayonet cap.

d, this exclusion should only apply to standard lampholders i.e.
bayonet cap.
b)\Thenautomatic switching off device fulfils the function of an isolating m¢ans and
<\ shotld have'the same requirements as a mains switch.
~X
WG 14 re mw }) The exclusion for lampholders shall apply only to standard lampholdgers e.g.

b) The automatic switching off device shall comply with the requiren
isolation given in 57.1 a) and d).

The automatic switching off device shall not be capable of manual resetti

ents for

g by the

operator. Compliance should be checked by inspection and with the stan

fard test

finger of Figure 7.

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.13 Fixing, prevention of maladjustment: Torque test

IEC/SC 62A/WG 14 Recommendation No. 13.

Problem raised in: SC 62A/WG 14(Australia)1

Requirement, clause no.

56.10 b) Fixing, prevention of maladjustment.

corresponds with the position of the control.

2nd dash: Controls........ shall be so secured that the indication of any scale always

[
Test clatlse no.

Compliance is checked by inspection and manual tests, rols, the
torques as shown in Table XIlI shall be applied betw: and the
shaft for not less than 2 s in each direction alternat repeated
10 times.

Source/groblem SC 62A/WG 14(Australia)1
a) The criteria is that the knob s the shaft. This does
not cover the possibility of jnter controlling deyice e.g.
potentiometer.
b) The torque test values are tgo rque on a 10 mm diamgter knob
was found to @\5 .

Discussijon/comment The adequacy the anicgV link is covered by 56.108). The
adequacy of th echaqi stops, wherever located, is covered by p6.10 c).
This is intended to minimiseithe; potential for internal damage by excessivg torque.

N
WG 14 rgcommendation ive. This

9
Q

AN
does not-fee M torque test values in Table XlIl are excess
tabl uld rexexanined in the 3rd edition of IEC 60601-1.

XX\

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.14 Batteries not intended to be changed by OPERATOR: Lithium batteries

IEC/SC 62A/WG 14 Recommendation No. 14.

Problem raised in: SC 62A/WG 14(Israel)1

Requirement, clause no.

6.2 d) The type of battery and the mode of insertion, if applicable shall be marked

(see item b) of 56.7).

For batteries not intended to be changed by the OPERATOR and which can be
changed only with the use of a TooL, an identifying marking referring to information

stated in the ACCOMPANYING DOCUMENTS is sufficient.

Test clatlse no.

Compliance with the requirements of 6.2 is checked by application_ofrthe
criteria as described in 6.1, except for the rubbing tesj.

ests and

Source/droblem

SC 62A/WG 14(Israel)1

Lithium batteries are commonly b risk of
explosion if such batteries ar trained
person.
Discussijon/comment Such a requirement 15 i ed in the
3rd edition of IEC 8060
f\
WG 14 rgcommendation gh 6)\8.3 cove hIS n general, WG 14 recommends that particular |attention

to,this M the technical description.

9
QA
N

This recommendatlon/mteré)
of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.15 Excessive temperatures: Ambient temperatures

IEC/SC 62A/WG 14 Recommendation No. 15.

Problem raised in: SC 62A/WG 14(Israel)1

Requirement, clause no.

42.2 EQUIPMENT parts and their environment shall not attain tem
exceeding the values as given in Table Xb when the EQUIPMENT is

25 °C.

peratures
operated

during NORMAL USE and under NORMAL CONDITIONS at an ambient temperature of

Test clayse no. Compliance with the requirements of 42.1 to 42.3 is_thecked\by~operation of
EQUIPMENT and temperature measurement as follows:

Source/droblem SC 62A/WG 14(lIsrael)1
The manufacturer could specify higher btent teémpevratures than 25 °CJ Should
this influence the test conditiong?

Discussipn/comment Weiling ambient temperature| and the

\ne the—temperature which would have been
been 25 °C.
N
WG 14 rgcommendation ambient

lerials for

°C. The
rature of
used for
hd Xb.
le below gives examples of tests carried out at 35 °C and the results of
/\ 2 corréctions.
Parts Ambient °C Measure value Corrected value for Corrected value at Allowable| values
at ambient 25 °C ambient 40 °C ambient listed in
listed in )<|a 35 130 — 135 Table Xa
listed in Xb 35 110 100 — Table Xb

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.16 Continuous LEAKAGE CURRENTS: Different SUPPLY MAINS

IEC/SC 62A/WG 14 Recommendation No. 16

Problem raised in: SC 62A/WG 12 (Israel)1

Requirement, clause no.

19.1 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS.

[
Test clatlse no.

19.1 e), f) and g), 19.2 a) and b)

Source/droblem

Where an EQUIPMENT is capable of op
mains supply or d.c mains suppl
supply?

repeated

rent SNPPLY MAINS,

e.g. a.c.
for each

Discussipon/comment

articular
P SUPPLY
currents
of lower
ecifically

WG 14 rg commendatifn

e inatiog-of\the citcuit arrangements suggests that there might be a
tests sh repeated for other SUPPLY MAINS modalities.

problem,

X

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.17 ENCLOSURE and protective covers: EQUIPMENT in ambulances

IEC/SC 62A/WG 14 Recommendation No. 17.

P

roblem raised in: BSI document 94/501410

Requirement, clause no.

16 ENCLOSURES and protective covers.

EQUIPMENT shall be so constructed and enclosed that there is adequate protection

against contact with LIVE parts.................

20.1 A-a, Dielectric strength between LIVE parts and accessible metal parts.

190 2 SINGLE EAULT CONDITIONS.

Test clallse no.

16, 20, 19.2

Source/droblem

BSI document 94/501410

Some EQUIPMENT, designed for

b vehicle
. Is this

Discussipon/comment

vethupply's negative pole is cpmmonly
this pole cannot become LIVE. However the

PLUS_Or MAINS CONNECTOR being incorredtly wired

the full

supply,

cessiye ENCLOSURE LEAKAGE CURRENT. Although this could

E EARTH CONDUCTOR, which would then have to carry
urrent, the WG does not think that this would be desirable.

WG 14 r¢ commenda\@p}

ctioncof th n\eg/ative side of the d.c. mains to the ENCLOSURE shou|d

-VA-aq and A-ap

S

not be

insulation between all poles of the supply and the ENCLOSURE shall

SO

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.18 Dielectric strength: Voltages appearing from external sources

IEC/SC 62A/WG 14 Recommendation No. 18.

Probl

em raised in: BSl interpretation 64-68/158-159

Requirement, clause no.

Clause 20. Dielectric strength.

20.1. General requirements for all types of EQUIPMENT

This insulation need not be investigated separately if at least one of the following
conditions is satisfied:

a) The voltages appearing on the SIGNAL INPUT PART OUTPUT PART in

NORMAL USE do not exceed SAFETY EXTRA-LOW VOLTAGE/

b) The LEAKAGE CURRENTS do not exceed the al i LE FAULT
CONDITION in the event of any single component f§j i I PART or

d) The SIGNAL INPUT PARTS or SIGNAL OUJPUT j by the
manufacturer for connection to EQUIPM in\si external
voltage exists (see I[EC 60601-1-1).

Test cladise no.

201

Sourcel/g

roblem

A

voltages

BE on the
URRENTS

ection of
ection to

Discussion/comme \

N\

is\mt\ig_d;(&to cover the working voltages on the SIP or SOP in NORMAL USE
regardle their origin.

ended to cover the SINGLE FAULT CONDITION caused by a compongnt failure
withiathe SIP or SOP in NORMAL USE.

>) exemption does not allow connection to equipment, only EQUIPMENT, ag defined,
is covered.

WG 14 r¢

commendatiQn

i) a) applies only if the voltages within the SIP and SOP are less thaph SAFETY
EXTRA-LOW VOLTAGE when connected to EQUIPMENT consistent with the ingtructions
for use.

ii) b) applies to a SINGLE FAULT CONDITION resulting from a single component failure
within the SIP or SOP in NORMAL USE, i.e. connected as specified in the
instructions for use. If such a SINGLE FAULT CONDITION does not produce excessive
LEAKAGE CURRENTS then no additional insulation test is needed.

iii) d) According to IEC 60601-1-1, this applies only if the manufacturer restricts
connection of MEDICAL ELECTRICAL EQUIPMENT Of nON-MEDICAL ELECTRICAL
EQUIPMENT which comply with relevant IEC and ISO safety standards to the
SIP/SOPs.

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.19 Testing switch mode power supply units (SMPSU)
IEC/SC 62A/WG 14 Recommendation No. 19

Problem raised in: 62A/WG14 (Piestany/Hagiwara)1

Requirement, clause no. Testing switch mode power supply units (SMPSU)

Test clause no. 7.1,15b), 19, 20, 42, 52.5.1, 52.5.9, 57

Source/groblem SMPSU are not addressed in IEC 60601-1 (see Appe
Reference voltage in SMPSU can be measured in

Specifity of SMPSU leads to difficulties when

Discussijon/comment The following items have to be takeni

71 power input;
15 b) limitation of voltage e

(For the
hould not
bn to the

N

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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WG 14 recommendation 7.1 According to 6.1 j) (power factor is often lower than 0,9).

15 b) Idem described but read only capacitor instead of interference
suppression capacitor in “The test between lines shall not be performed if
interference suppression capacitor....”.

19 No recommendation, shall be addressed by relevant WG for next edition.

20 Between components and between inputs and outputs of SMPSU.
Reference voltage: mains voltage (even if testing value is more severe for
components like optical isolator) or
SMPSU being in normal use, by measurement of reference voltage (RMS)
between components: transformers, optical isolators,... (in using a 2
channels differential oscilloscope : Ref. O V and neutral grounded to
earth):

42 Tested together with the equipment (depends on(the load, fans; Jpcation,
etc....).

52.5.1 Test according to 57.9.1 b) fourth dash, fjfth\dst. The ly is
loaded on the output. If the SMPSU is protected agains & by an
electronic device, the device is bridgedhdun est. gcfronic
device does not need to be bridgedif eve j can be
discovered or lead to an inoperahilit

52.5.9 Tests like described. If not alrea ponent failufe, a

short-circuit shall be appli hdary
ings
the
ielectric

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.20 Failure of an electrical component: Time periodicity for detection

IEC/SC 62A/WG 14 Recommendation No. 20

Problem raised in: 62A/WG14 (Milan)5

Requirement, clause no.

EQUIPMENT is defective or a single external abnormal condition is present.

Failure of an electrical component which might cause a SAFETY HAZARD

Condition in which a single means for protection against a SAFETY HAZARD in

Test clatlse no.

2.10.11, 3.6 f)

Source/groblem

If every fault is considered as
consequence will be that ther

an undetected first fault is/foll
HAZARD.

ION (NC)

I not, the

iohs where

B SAFETY

Discussion/comment

ered and
d in the

Lint.

WG 14 rg commendat'{j?

not_defected (for example by periodic inspection, main
v\, | | not be considered as a SINGLE FAULT CONDITION.

ity for the detection of fault depends on risks analysis

tenance,

X

This recommendatlon/mteré)

of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interpretation
edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
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2.2.21 Environmental conditions: Compliance paragraph

IEC/SC 62A/WG 14 Recommendation No. 21

Problem raised in: 62A/WG14 (Milan)6

Requirement, clause no. Environmental conditions
I
Test clatlse no. 10.1, 10.2
Source/groblem Compliance with the conditions of 105 application of thg tests of

this standard.

in Ammendment 2 replaced by
onditions as statdd by the

10.1 is no longer included jn

Discussion/comment Instead of “EQ
packaging, tran
standard.

We should read something like : After
PMENT shall be in compliancq with the

any compliance paragraph, therg¢fore we
aragraph should be added and furthef work is

N

WG 14 r¢commendation shall "¢ Mith the requirements of this standard after being

e envirommental conditions as stated by the manufacturer.

be checked by testing and/or inspection of documentary

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.22 Limitation of voltage and/or energy: Capacitance

IEC/SC 62A/WG 14 Recommendation No. 22

Problem raised in: 62A/WG14 (Milan)4

Requirement, clause no.

“The tests between lines and ENCLOSURE shall not be performed if interference

suppression capacitors are used....’

“The tests between lines shall not be performed if interference suppression

capacitors are used....”

Test clatlse no. 15 b)
Source/groblem In most EQUIPMENT, interference pre acitors, are not fhe only
capacitance used. %
Discussijon/comment Replace * mterf ence\s ression CW by “the measured capacitance” for
3rd edition.
N
WG 14 r¢commendation nes.

A&p itance between lines and ENCLOSURE and between |

9
QA
N

This recommendatlon/mteré)
of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interpretation
edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.



https://iecnorm.com/api/?name=e9a8d6813a8c6130b22e982dd2e75f9a

-32 - TR 62296 O IEC:2003(E)

2.2.23 LEAKAGE CURRENTS: Presence of 45 kQ resistor in Figure 21

IEC/SC 62A/WG 14 Recommendation No. 23

Problem raised in: 62A/WG14 (Milan)4

Requirement, clause no. In Figure 21, presence of a resistance of 45 kQ resistor
Test clatlse no. 19
Source/groblem Because of the 45 kQ resistor, the cu the limit

RO

Discussipon/comment X v
r\ /\(\

WG 14 rgcommendation \‘e‘ﬁod of 2nd edition (use any resistance).

of using any resistance, you may also use alteration of the

9
QA
N

This recommendatlon/mterj)retation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.24 Humidity preconditioning treatment: Exception from requirement

IEC/SC 62A/WG 14 Recommendation No. 24

Problem raised in: 62A(Sec)140A (USA)

Requirement, clause no.

4.10 Humidity preconditioning treatment

Test clay

se no.

4.10 (is a test clause)

Sourcelp

roblem

Should this test be applied to EQuI
operated only in a controlled temp r
the ACCOMPANYING DOCUMENTS.

A

permanently instg
idity>eonditions as sp

lled and
bcified in

Discussipn/comment

N

Certain EQUIPMENT is per i \Nuggfg(d operated in controlled ten
and humidity conditions: vertheless | 0601-1 requires equipment t
andard when exposed to the envir

perature
b comply
bnmental
may be

WG 14 rd

commendation

conditions specified 10. though the operating conditions
We 5\3:3.

pplied only to those EQUIPMENT parts likely to create
nced by the climatic conditions that are simulated by th

ention is

A SAFETY
e test.

9
QA
NN

D

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.25 Dielectric strength: EQUIPMENT containing floating circuits

IEC/SC 62A/WG 14 Recommendation No. 25

Problem raised in: SC/62A(Sydney)8

Requirement, clause no.

20 Dielectric strength

20.2 Requirements for EQUIPMENT with an APPLIED PART. (B-e requirement).

Test clayse no.

20.4

Source/groblem

An EQUIPMENT may contain floating cir finition 2.1
not be considered as LIVE, since could not
excessive leakage currents to earth or [_ACCESSIBLE PARTS. The|
therefore appear to be no requir paration betwed
circuits and ACCESSIBLE PA Itages within thes

currents exceeding th

or in conjunction with other
given in Table@'&

.10 would

result in
re would
bn these
b circuits
e values

Discussipn/comment

9

A\

There are two possibiligi is proplem. One is to change the
of LIVE and ado

and the adequacy of the separation of
be assessed. If that separation is ind

Hefinition
bnd is to

ulation),
this LIVE
dequate,
er pole.

ions (on
N rather
may be
then the

WG 14 rgcommendation

IVE. This short-circuit should not be treated as a SINGLE FAULT C|
the insulation concerned satisfies the requirements for B
SUPPLEMENTARY INSULATION necessary for the voltages within the isolated

G16 is to include this problem in discussing insulation requirements i
edition.

SAFETY
hether a
IONDITION
ASIC or
part.

h the 3™

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.26 General requirements for tests: Measurement uncertainty

IEC/SC 62A/WG 14 Recommendation No. 26

Problem raised in: Australian draft document Supplement 1. to AS 3200-1 (technically

equivalent to IEC 60601-1)

Requirement, clause no.

All requiring measurements

Test clayse no.

All requiring measurements

I\ XL

Source/groblem

e stated

Discussipn/comment

N O\

revision to the standard.

rt of any

WG 14 rd commenda@

AN

ier deal with measurement uncertainty in line
.4.6.6f ISO/IEC 17205:1999.

with the

X

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.27 CREEPAGE DISTANCES and AIR CLEARANCES: Interpolated values

IEC/SC 62A/WG 14 Recommendation No. 27

Problem raised in: SC 62A/WG 14(Sweden)5

Requirement, clause no.

20 Dielectric strength
20.3 Values of test voltages

57.10 CREEPAGE DISTANCE and AIR CLEARANCES

Test clayse no.

20.
57.10 d)

Source/groblem

The reference voltage (U) as used in
insulation is subjected in NORMAL

The value of the reference voltage (U

relevant
voltage

eference
o values

Discussipn/comment

O

voltage has a value betwe i
shall be appli?j/.\
case. A

Assume the follQwin

PART. Mains (
very common
il be the su

N or REINFORCED INSULATION.

ve 250 V) or is this a misinterpretation?

EQWith functionally earthed spcondary
cond SIGNAL INPUT PART or SIGNAL OUTPUT
and a nominal secondary voltage of 24 V, a
ly the voltage the insulation is subjjected to
above. Hence it follows that the feference

ielectric strength test for A-e, see 20.1,|will then

The correpponding

ANCE and AIR CLEARANCES will, on the othern hand be
Is it the intention of the standard that P0.3 and
. ned Ycontinuity in Table V but discontinuity in Tablgq XVI for

WG 14 rgcommendation

N

Wion of sudden increases in CREEPAGE DISTANCE |and AIR
is ‘fecommended that interpolated values between reference|voltages

~X

%

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.28 Overheating: Change of load resistance

IEC/SC 62A/WG 14 Recommendation No. 28

Problem raised in: SC 62A/WG 14(Sweden)6

Requirement, clause no. 57.9 Mains supply transformers.
57.9.1 b) Overload

Mains supply transformers including their protective devices, if any, are tested in
conditions of normal operation: .... - the section or winding of the transformer
under overload is loaded as follows:

. Mains supply transformers having fuses in accordapCe with IEC~6(Q127 and
inutes-/pnd 1 hr
respectively, so that the test current in the fused/cirsuit-is_in_asgordance with
Table XX with the fuses replaced by links of negligible impe

Test clayse no. 57.9.1 b)

Swedish comment: Practicall i en%neﬂ/ with the winding under
esistance value that yields the correct

s the’ windings get heated during the
decrease the value of [the load
it in accordance with Table XX during
result of the increase in the winding’s
listic fault condition to keep the currgnt in the

Source/groblem

Discussipn/comment winding resistance increases requiring a de-
maintain the test current, this would present a
test is based on the protectivg device

rrent must remain constant because it is npt known

: Q i en\{n the.abnormal conditions. The only known factor is thle criteria

WG 14 rgcommendati Endgrse the }Y(adian comment. The test load current must be maintained at its

Or{ginal value

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
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2.2.29 Mains operated EQUIPMENT with additional power source: Integrity of external
protective earth

IEC/SC 62A/WG 14 Recommendation No. 29

Problem raised in: SC 62A/WG 14(Sweden)7

Requirement, clause no.

6.8.2 Instructions for use.

6.8.2 e) Mains operated EQUIPMENT with additional power source.

If CLASS | EQUIPMENT is specified for operation connected to a SUPPLY MAINS and
alternatwely using an INTERNAL ELECTRICAL POWER SOURCE, instructions for use

StattcomntamT a statemeTnt bdylllg trdtl
conductor in the installation or its arrangement is in dgubt, EQUIPMENT
operated from its INTERNAL ELECTRICAL POWER SOURCE,

rotective
shall be

Test clayse no.

6.8

Source/groblem

Swedish comment: The requirenfent seems_te a little,.unreasonable. Agsume for

example, an EQUIPMENT with a ry intended for back-up pow
event of a failure of the s L M power source. Further, how,
say whether the\externa UCTOR arrangement is

er in the
can one
in doubt

Discussipn/comment

0

or not?
ISEQUIPMENT used in the home, where the in
ss.certain. The WG would be happy to
. he recommendation is intended to

portance of protective earthing.

tegrity of
see this
draw an

WG 14 Recommend@

S EQUIPMENT MUST ONLY BE CONNECTED TO A SUP
ROTECTIVE EARTH.”

PLY

=

This recommendatlon/mteré)
of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.30 Rechargeable batteries: No OPERATOR/USER maintenance

IEC/SC 62A/WG 14 Recommendation No. 30

Problem raised in: SC 62A/WG 14(Sweden)8

Requirement, clause no.

6.8.2 Instructions for use.

6.8.2 g) Rechargeable batteries

instructions to ensure safe use and adequate maintenance.

Instructions for use of EQUIPMENT containing rechargeable batteries shall contain

Test clayse no.

6.8

Source/groblem

Swedish comment: The standard doe
batteries permanently mounted in

exceptio

ns for rech
e maintain

argeable
bd by the

operator. For example batteri The redquirement
should only be applicable fi lusively intendgd to be
maintained by the OPERATO arging is present.
Discussipn/comment WG fully agrees %@
[\ /\(\
WG 14 Recommendation batteries) ‘a \'m/letely free of OPERATOR/USER maintenafce, the

ns.f@rjuse shal contain a statement to that effect.

9
QA
N

This recommendatlon/mterj)retation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.31 lIsolation from the SUPPLY MAINS: Symbol for single pole switch

IEC/SC 62A/WG 14 Recommendation No. 31

Problem raised in: SC 62A/WG 14(Sweden)9

Requirement, clause no.

57.1 Isolation from the SUPPLY MAINS

57.1 a) Isolation

— EQUIPMENT shall have means to isolate its circuits electrically from the suppLY
MAINS on all poles simultaneously. This isolation shall include each LIVE
supply conductor, except that PERMANENTLY INSTALLED EQUIPMENT connected

tn a pnlyphnn SlLInnl MAINS. mny bo prnui,lnn! u:ith a does not
interrupt the neutral conductor, but only if local installati nditions|are such
that in NORMAL CONDITION the voltage on the ductor| can be
expected not to exceed extra-low voltage.
— Means for isolation shall either be incorpor external
shall be specified in the ACCOMPANYING DOCU
57.1 h)
In Nnon-PERMANENTLY INSTALLED EQUIP o isolate
EQUIPMENT from the SUPPLY MAINS sh d asy complying |with the
requirements of 57.1 a).
APPLIANCE COUPLERS and flexible co;o‘s)with AINSRPLUGS are suitable plug|devices.
Test clayse no. 57.1 \/ G
Source/groblem T with a
a switch
Q shall the
Discussipn/comment Yes) heéjta M clearly permits such a switch. The use of symbols 15 and 16 is
however prohibited for such functional switches.
WG 14 rgcomme tion Symbols used on functional switches shall not use symbols 15 and 16. Any
symbol used must be reproduced and fully explained in the Instructions forf use.

Suitable symbols from IEC 60417 could be 5009, 5264 and 5265.

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.32 Sequence of testing: Clause 52 before Clause 19
IEC/SC 62A/WG 14 Recommendation No. 32

Problem raised in: SC 62A/WG 14(Sweden)10

Requirement, clause no. Appendix C. Sequence of testing

C.1 General: Tests should, if applicable, be carried out in the sequence indicated
below, unless otherwise stated by Particular Standards. The sequence of the tests
marked by an * is mandatory. See also 4.11. However, this does not preclude the
possibility of conducting a test which preliminary inspection suggests might cause
failure.

19 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS.

Test clayse no. 19.4 Tests

19.4 a) General 1) The EARTH LEAKAGE CUR LEAKAGE
RENT are

rature in

ions and
nents of
perature,
nake the
and NORMAL CONDIT[ION, the
d\ PATIENT/AUXILIARY CURRENTS at pperating

Source/groblem

Discussipn/comment WG agrees with Swedish\coment.

N
N o

iw * and the second sentence in C1, “The sequencg of tests
is mapdatory”.

WG 14 rqg commenda@

AN

X

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.33 SINGLE FAULT CONDITION: ENCLOSURE LEAKAGE CURRENT from INTERNALLY POWERED

EQUIPMENT

IEC/SC 62A/WG 14 Recommendation No. 33

Problem raised in: SC 62A/WG 14(Sweden)11

Requirement, clause no.

19. SINGLE FAULT CONDITIONS

19.2 c) Additionally the ENCLOSURE LEAKAGE CURRENT shall be measured with a
voltage equal to 110 % of the highest RATED MAINS VOLTAGE applied between earth

and any SIGNAL INPUT PART Or SIGNAL OUTPUT PART.

Test clayse no.

3) EQUIPMENT specified for connection to a
POWERED EQUIPMENT are tested for ENCLOSURE LE
different parts of the ENCLOSURE (measuring devi

[ERNALLY
between
ire 18)

Source/groblem

/@\QPMW nin

Figure 18: Measuring circuit for ENCLO%

Swedish comment: Since INTERNA

XX
RE.R\EQ Was no refdrence to

earth, the ENCLOSURE LEAKAGE/CURREN g between different parfs of the
ENCLOSURE will not be affected 3 e applied between eafth and a
SIGNAL INPUT PART Or SIGNA e, the ENCLOSURE [LEAKAGE
CURRENT for INTERNALLY PO T catsed by such a voltage, ghould be
measured as for I tween the ENCLOSURE gnd earth
according to K N ern the external voltage to be applied should be
specified in item imi 4y as in item h) 8) of 19.4 and Figure
25 (Measureme EAKAGE CURRENT flowing from the APPUIED PART
to earth, causgd by ext age between earth and any SIGNAL INPUT PART

or SIGNAL OUTPUT \PARJ),
rn

at supply frequency does not apply for

Discussipn/comment

9

A\

G a}){&aes with dish compvént.

WG 14 rgcommendation

ifw 3) of 19.4 to read: ....... “and INTERNALLY POWERED EQUIP

between different parts of the ENCLOSURE (measuring device a
nd MD2 in Figure 18).”

ENT are

for ENCLOSURE LEAKAGE CURRENT flowing between the ENCLOSURE gnd earth

bplied as

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.



https://iecnorm.com/api/?name=e9a8d6813a8c6130b22e982dd2e75f9a

TR 62296 O IEC:2003(E)

— 43 —

2.2.34 Marking on the outside of EQUIPMENT: Type and rating of fuses

IEC/SC 62A/WG 14 Recommendation No. 34

Problem raised in: SC 62A/WG 14(Sweden)12

Requirement, clause no.

6.1. Marking on the outside of EQUIPMENT or EQUIPMENT parts

EQUIPMENT shall be marked adjacent to the fuse-holder.

6.1 n). Fuses. The type and rating of fuses accessible from the outside of

Test clayse no.

6.1

Source/groblem with EN
ing to the

omitted?

Discussipn/comment This requireme Wat the marked ‘rating’ shoulfl include
the rated curre iStic and high (H) or low (L) |breaking

f\

capacity desigrfation in ac ith the relevant fuse standard.

WG 14 rgcommendation

@Mﬁnce with the applicable fuse standard.

9
QA
N

This recommendatlon/mteré)
of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interpretation
edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.35 Excessive temperatures: APPLIED PARTS not intended to supply heat

IEC/SC 62A/WG 14 Recommendation No. 35

Problem raised in: National comments

Requirement, clause no. 42 Excessive temperatures.

have surface temperatures exceeding 41 °C

42.3. APPLIED PARTS of EQUIPMENT not intended to supply heat to a patient shall not

Test clayse no. 42

Source/groblem UK comment: It is not clear at what a
be applied. The temperature ran

difference correct or realistic?

A

IC should
pplies to

perature

ure, say

Discussipn/comment It may be possible capnsidexia rWaximum ambient tempera
35 °C, if that is d bnthexmant{acturerin the instructions for use.
[\ /\(\

WG 14 rgcommendation M by the manufacturer, the limit of 41 °C at an

there is a medical justification for a higher limit/ten

ambient

ust be applied in NORMAL CONDITION or SINGLE FAULT

perature

9
QA
KR\

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interp

retation
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2.2.36 Mains supply transformers: Use of PTCs as protective devices

IEC/SC 62A/WG 14 Recommendation No. 36

Problem raised in: SC 62A/WG 14/Milan/8

Requirement, clause no. 57.9 b) Mains supply transformers. Overload

Test clayse no.

overload test?

A

Source/groblem Is it permitted to use a PTC as a oteme and\what should be the

Discussipn/comment WG14 does not\oresse aqy teshnicaNreasory why not, however there is|concern

N
WG 14 rgcommendation mer, the
Q address
50:1991

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.37 Components and general assembly: Reliability of components

IEC/SC 62A/WG 14 Recommendation No. 37

Problem raised in: SC 62A/WG 14

003(E)

Requirement, clause no.

56 Components and general assembly

Test clayse no.

Source/groblem

56.1 b) requires that ratings of compo
use in EQUIPMENT. There are nor i

Hitions of
to meet

Discussipn/comment

N

ery in the MAINS PART and i
proo their suitability.

APPLIED

WG 14 rgcommendation

ith recognised component standards, consistent
e following hierarchy of acceptable standards:

anufacturer’s tests and controls, supported by appropriate technical

\gocumentation.

APPLIED
vith their

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.38 Definition of APPLIED PART: EQUIPMENT worn by PATIENTS

IEC/SC 62A/WG 14 Recommendation No. 38

Problem raised in: WG14/London/1 62A/WG14 (Canada)11

Requirement, clause no. 2.1.5 APPLIED PART (second dash)

— can be brought into contact with the PATIENT; or

[
Test claluse no. 2.1.5, 42
Source/groblem EQUIPMENT worn by the patient, su latory\ ECG system or an
ambulatory recorder, is now consi T in additign to the
associated electrodes and cabfes. \3 ddes not allow surface
temperature exceeding 41 ° and, according to 3.1
LE FAULT
of 41 °C

EQUIPMENT, shall cause no safety hgzdrd in N DITION and in SING
CONDITION. Very often thie the temperature limit
under the aboz/egf\{tin ditidns.

Discussjon/comment Since the speci
patient clothing

classification?

N

its Wn set for PATIENT contact, would the
factiwer specifies that the EQUIPMENT should not be

WG 14 r¢commendation

h contact
PART and

f contact

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interp

retation

of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any

National Committee voting procedure. Publication is only for information.
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2.2.39 Construction: Triple insulated winding wire

IEC/SC 62A/WG 14 Recommendation No. 39

Problem raised in: WG14/London/1, 62A/WG14 (Canada)12

Requirement, clause no. 57.9 Mains supply transformers

57.9.4 Construction

Test clayse no. Compliance with the requirements is checked by inspectign

Source/groblem Many manufacturers are using a tripl
where BASIC, DOUBLE , or REINFOR
and the secondary windings

A

ing wike on a transformer,
ited/between thg primary

Discussipn/comment Subclause 2.9.4 ) mendment 3:1995 and
Amendment 4:19 i such windin ire to meet the requirements [of its

Annex U. Can tice for equipment evaluated to
IEC 60601-1?

N

Mut precautions should be taken concerning |possible
the wires. Other requirements of 57.9 shall be applied.

WG 14 rgcommendation

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
consideration by this group of nominated experts and has not been formally adopted through any
National Committee voting procedure. Publication is only for information.
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2.2.40 CREEPAGE DISTANCES and AIR CLEARANCES: Dielectric strength test versus
CREEPAGE DISTANCES and AIR CLEARANCES

IEC/SC 62A/WG 14 Recommendation No. 40

Problem raised in: WG14/London/1; 62A/WG14 (Canada)13

Requirement, clause no. 57.10 CREEPAGE DISTANCES and AIR CLEARANCES

N

Test clayse no. Compliance with item d) of 57.10 is checked by inspegfion‘a eaw nt.

I\ XL

Source/groblem In many instances, it is not possi \ﬁ and AIR

sfactory,
onformal
ests are

Discussipn/comment

-

LES. But
are very
tlined in
By using
llowed of

WG 14 rd commenda@

5 in their

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
of the application of the 2" edition of IEC 60601-1. This recommendation/interpretation is the result of
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2.2.41 Cord anchorages/ Cord guards: In mobile unit with APPLIANCE COUPLER

IEC/SC 62A/WG 14 Recommendation No. 41

Problem raised in: SC 62A/WG 14 (Canada)14

Requirement, clause no. 57.4 Connection of POWER SUPPLY CORDS
Test clayse no. 57.4 a) Cord anchorages:
EQUIPMENT and MAINS CONNECTORS provided with P s shall have

cord-anchorages such that the conductors are feNewed im_Jincluding
twisting, where they are connected within the i e MAINS
CONNECTORS and the insulation of the conduc i ion.

57.4 b) Cord guards:

POWER SUPPLY CORDS of other than <§TATI

against excessive bending at the | o) i
guard of insulating material.

shall be protected
by means of a cord

Source/groblem In a mobile unit (with power su mount of

APPLIANCE CO

Discussipn/comment sibility of
Up to now this was the first case which was
. If more cases arise with the same regasons for

r the third edition to restrict the use of appliance
i mited mobility.

WG 14 rgcommendation L WUPLER is not according to IEC 60320, apply the tests gccording
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2.2.42 ACCOMPANYING DOCUMENTS: on CD-ROM or Electronic File Format

IEC/SC 62A/WG 14 Recommendation No. 42

Problem raised in: WG14/London/2; 62A/WG14 (Canada)15

Requirement, clause no.

6.8 ACCOMPANYING DOCUMENTS

Test clalxse no.

6.8.1

Source/problem

1) Is it a MUST that ACCOMPANYING DQCUM

2) What if ACCOMPANYING DOZUMEN
electronic file format?

be proyided as hard copy?
ither on CD-ROM or

Discussjion/comment

&\f\

WG 14 recommendation

&
O

MP YING DOCUMENTS may be in electronic fprmat if

tention to the fact that at least that part concerfed with
s shall be readable with the EQUIPMENT in NORMAL USE and
rupting a clinical procedure. A risk analysis will indicate|whether
is necessary to cover emergency procedures, e.g. resulting from

X

This recommendatlon/mteré)
of the application of the 2"

retation was prepared by 62A/WG 14 regarding problems of interpretation

edition of IEC 60601-1.
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2.2.43 INTERNAL ELECTRICAL POWER SOURCE: Requirements for lithium batteries

IEC/SC 62A/WG 14 Recommendation No. 43

Problem raised in: WG14/London/3; 62A/WG14(Norway)1/97

Requirement, clause no. 56.7 Batteries

[
Test clatlse no.

Source/groblem No specific requirements for lithium ba ries\

A ,O

Discussijon/comment IEC 60950 has requir

6.2 d), 56.7 and™52.5.9 i 1-1 cover already the requirements ¢f 1.7.17

and 4.3.21 in IEC 6%19 amended]
LN

WG 14 r¢commendation .2 d),752.5.9 and 56.7 in IEC 60601-1 have to be applied to

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.44 Dielectric strength: Differences between B-d and B-e

IEC/SC 62A/WG 14 Recommendation No. 44

Problem raised in: WG14/London/3; 62A/WG14 (Norway)2/97

Requirement, clause no. 20.2 B-d and B-e

Test clay

Sourcelp

1) Different interpretations may occ
the correct insulation level
ENCLOSURE.

2) B-erefers to “voltages stressing thle insulation™

What is Wdot?@ée tr

to state
and the

Discussipn/comment B-d insulation isN\tequi

RE APRLIED PARTS.

ternal voltage.

B-e insulation i§ require
with a referen

Voltages,

tement in 20.3 concerning the referencg voltage
and the ENCLOSURE, applies to B-d only and not
N
WG 14 rgcommendation plic Ma F-TYPE APPLIED PARTS. U equals maximum RATED
Q JON250 Y for INTERNALLY POWERED EQUIPMENT. BASIC INSULATION IS
so applicable if there is a voltage in the F-TYPE APPLIED PART. U
g of any

<\ age stressing the insulation in NORMAL USE including earthi

This recommendation/interpretation was prepared by 62A/WG 14 regarding problems of interpretation
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2.2.45 Excessive temperatures: Thermocouple instead of resistance method

IEC/SC 62A/WG 14 Recommendation No. 45

Problem raised in: WG14/London/3; 62A/WG14(Norway)3/97

Requirement, clause no.

42 Excessive temperature

Test clayse no.

42

Source/groblem

Use of thermocouple instead of resistafce methgd?

10 °C if temperature

Discussipn/comment Use of thermocouple Waywbe as¢eptable (se¢ 42.3.4 “....... unless the windings are
non-uniform or s L)
N
WG 14 rgcommendation axi Mperatures given in Table Xa and Table Xb apply,
thod. However, the systematic errors and uncerjainties in
be considered when comparing the measured value to the

9
QA
NN

D
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