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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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all rjational electrotechnical committees (IEC National Committees). The object of IEC is tg [promote
interpational co-operation on all questions concerning standardization in the electrical and electranic-flelds. To
this gnd and in addition to other activities, IEC publishes International Standards, Technical (Specifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to [as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee injterested
in the subject dealt with may participate in this preparatory work. International, gevernmental gnd non-
govefnmental organizations liaising with the IEC also participate in this preparation.EC/collaborate$ closely
with |the International Organization for Standardization (ISO) in accordance with(eonditions determined by
agregment between the two organizations.

2) The {formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intefnational
consensus of opinion on the relevant subjects since each technical comittee has representation|from all
interg¢sted IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC |National
Comnittees in that sense. While all reasonable efforts are made to ‘ensure that the technical conter|t of IEC
Publjcations is accurate, IEC cannot be held responsible for,the way in which they are used or|for any
misirterpretation by any end user.

4) In ogder to promote international uniformity, IEC Nationak‘Committees undertake to apply IEC Puflications
trangparently to the maximum extent possible in their¢national and regional publications. Any diyergence
betwgen any IEC Publication and the corresponding national or regional publication shall be clearly indjcated in
the latter.

5) IEC [provides no marking procedure to indicatelits approval and cannot be rendered responsible| for any
equipment declared to be in conformity with an € Publication.

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

7) No lipbility shall attach to IEC or its directors, employees, servants or agents including individual experts and
mempers of its technical committees and IEC National Committees for any personal injury, property dgmage or
othel damage of any nature whatseever, whether direct or indirect, or for costs (including legal fges) and
expepses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publjcations.

8) Atterjtion is drawn to the Normative references cited in this publication. Use of the referenced publicptions is
indispensable for the correct application of this publication.

9) Atterjtion is drawn te\the possibility that some of the elements of this IEC Publication may be the suibject of
patemt rights. IEC-shall not be held responsible for identifying any or all such patent rights.

The main task. ef IEC technical committees is to prepare International Standards. Howgver, a
technidal committee may propose the publication of a technical report when it has cqllected
data off aldifferent kind from that which is normally published as an International Standard, for
example—stateof theart™

IEC 62296, which is a technical report, has been prepared by subcommittee 62A: Common
aspects of electrical equipment used in medical practice, of IEC technical committee 62:
Electrical equipment in medical practice.

This second edition cancels and replaces the first edition published in 2003. It constitutes a
technical revision. This edition includes seven new recommendations: Recommendations 57
through 63. As the third edition of IEC 60601-1 has been published, some of the
recommendations in this edition have been changed to align with requirements in
IEC 60601-1:2005.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62A/621/DTR 62A/632/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.

The cgmmittee has decided that the contents of this publication will remain unchangJed until
the majntenance result date indicated on the IEC web site under "http://webstore.iec:ch|' in the
data reflated to the specific publication. At this date, the publication will be

* recpnfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.

A bilingual version of this technical report may be issued at adater date.
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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 recommendation, prepared
by 62A/WG14, regarding problems of interpretation or application™ of
IEC 60601-1 to all P-Member NC'’s.

This recommendation/interpretation is the result of considerations by a group
of nominated experts and has not been formally adopted:‘through any NC
voting procedure. Distribution is only for information.

The pla

to the member National Committees via an informational {NF) document.

While

overall
a parti
WG 14
of SC
recomi
site of
Howev
difficul

At the
means
this dis
based
convey
houseqd

This td
recomf

n approved in Sydney called for the 62A Secretary to_girculate these recommen

he quality of the technical work of WG 14 is“widely recognized and applaud
process has achieved less than originally hoped. The INF documents have not
cularly successful way of getting this information to those who could use it mo
recommendations are largely unknowneyond the people actively involved in th
B2A. Several alternatives have been explored. These include making the ing
nendation sheets available on thednternet either through the IEC Web Site, t
a participating National Committee, or the web site of an interested third
ber, concerns over intellectual property and control of distribution have proved ext
to overcome.

November 2000 meeting of SC 62A in Tokyo, the subcommittee discussed wa
for achieving a wider distribution of the WG 14 recommendations. At the conclu
cussion, the subcommittee instructed the Secretariat to develop a technical repd
on the published recommendations of WG 14. This technical report is inten
the results-of WG 14's work to interested parties such as manufacturers a
while retaining the informative nature of the material.

chnical report may be amended from time to time as WG 14 prepares ad
nendations.

Hations

pd, the
proved
5t. The
e work
ividual
e web
party.
remely

ys and
sion of
rt (TR)
ded to
nd test

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

1 Scope and object

1.1

Scope

This telchnical report contains a series of recommendations developed by an expert,\
pf IEC subcommittee 62A in response to questions of interpretation of the

group
edition

This te

ma

tes
ang

tho

The re
third e

the redcommendations in the second edition of IEC/TR 62296 have been changed to ali
requirgments in IEC 60601-1:2005. Seven additional' recommendations have been deV
by IEC/SC 62A/WG 14 and are included
recommendations 57 through 63.

1.2

The objject of this technical report is'to make the recommendations/interpretations dey
by the|experts in IEC/SC 62A/WG; 14 available to those interested in the application
second edition of IEC 60601-1.

chnical report is primarily intended to be used by:

nufacturers of MEDICAL ELECTRICAL EQUIPMENT;

5e developing subsequent editions of IEC 60601-1.

commendations in the first edition of IEC/TR 62296 were considered in prepar

of IEC 60601-1.

houses and others responsible for assessment of compliance with IEC 60601-

ition of IEC 60601-1. As the third edition of IEC'60601-1 has been published, s

in>,this edition of IEC/TR 62296. Th

bject

vorking
second

1988,

ng the
ome of
gn with
eloped
by are

eloped
of the

resul
adop

informations

The neader is reminded that, although a majority of the National Committee membgrs of
IEC/SC 62A have approved publication of this technical report, the contents remain the
opinign of the expert'members of WG 14. These recommendations/interpretations af
of considerations by this group of nominated experts and have not been foimally

ed thraqugh any National Committee voting procedure. Distribution is onl

e the

y for

2 Recommendations
2.1 Summary of all recommendations prepared by SC 62A/WG 14
Subclause
nd Recom-
of the 2 .
fe: mendation Contents Page
edition of number
IEC 60601-1
1.1 060 Other than MEDICAL ELECTRICAL EQUIPMENT in contact with the body of a person 70
2.1.5 038 Definition of APPLIED PART: EQUIPMENT worn by PATIENTS 48
2.1.5 059 APPLIED PART: EQUIPMENT without APPLIED PART 69
3.6 f) 020 Failure of an electrical component: Time periodicity for detection 30
4 026 General requirements for tests: Measurement uncertainty 36
4.10 024 Humidity preconditioning treatment: Exception from requirement 34
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uveatse | Racom:
edition of m:::‘a:,t::n Contents Page
IEC 60601-1
6.1 Q) 061 Markings: AC symbol 71
6.1 n) 034 Marking on the outside of EQUIPMENT: Type and rating of fuses 44
6.2 d) 014 Batteries not intended to be changed by OPERATOR: Lithium batteries 24
6.8.1 042 ACCOMPANYING DOCUMENTS: On CD-ROM or electronic file format 52
6.8.2 ¢) 029 Mains operated EQUIPMENT with additional power source: Integrity of external 39
protective earth
6.8.2rg) 830 Reechargeable-batteries—NO-SPERATORMSER-RatRteRanree 40
10 021 Environmental conditions: Compliance paragraph 31
15b 022 Limitation of voltage and/or energy: Capacitance 32
16 008 ENCLOSURES and protective covers: Accessibility of SIP/SOPs 18
16 017 ENCLOSURE and protective covers: EQUIPMENT in ambulances 27
16 d 012 ENCLOSURES and PROTECTIVE COVERS: Lampholder/switching device 22
17 a 002 Separation: Non-complying CREEPAGE DISTANCES,and“AIR CLEARANCES 12
(Recommendation deleted: text implemented in fecommendation No. 1)
17 a)tg) 5) 001 Separation: Reliability of component impedance 10
17 c) 051 Separation, APPLIED PART: Hand-held flexible shafts 61
17 g 011 Separation: secondary circuit impedance limit LEAKAGE CURRENT 21
(Recommendation deleted: text implemented in recommendation No. 1)
17 h 050 Separation, DEFIBRILLATION-PRQOF APPLIED PART: Multiple APPLIED PARTS 60
18 f) 052 Protective earthing: No-load-Voltage of 6 V maximum 62
19 023 LEAKAGE CURRENTS: Rresence of 45 kQ resistor in Figure 21 33
19.1 016 Continuous LEAKAGE-CURRENTS: Different SUPPLY MAINS 26
19.2 ) 033 SINGLE FAULT.CONDITION: ENCLOSURE LEAKAGE CURRENT from INTERNALLY 43
POWERED EQUIPMENT
19.4h 7)/8) 009 Internally.powered equipment: 110 % of the maximum supply voltage 19
20.1 A-a1 006 Dielectric strength: Intermediate circuits 16
20.1 A-a1 057 Dielectric strength: Connection of 12 V dc negative side to ENCLOSURE 67
20.1 A-e 056 Dielectric strength: A-e in switch mode power supply units (SMPSU) 66
20.1 A-k 018 Dielectric strength: Voltages appearing from external sources 28
20.1 A-k 058 Dielectric strength: Voltages appearing on SIP/SOP 68
20.2 044 Dielectric strength: Differences between B-d and B-e 54
20.2 055 Dielectric strength: Reliability of components to bridge A-a, and B-a 65
20.2 B-e 025 Dielectric strength: EQUIPMENT containing floating circuits 35
20.3 063 Reference voltage: Different reference voltages in the same circuit 73
42.2 015 Excessive temperatures: Ambient temperatures 25
42.3 035 Excessive temperatures: APPLIED PARTS not intended to supply heat 45
42.3 045 Excessive temperatures: Thermocouple instead of resistance method 55
49 062 Interruption of power supply: Characteristics of interruption 72
52.5.9 007 Failure of components: Evidence of reliability 17
56.1 b) 037 Components and general assembly: reliability of components 47
56.10 b) 013 Fixing, prevention of maladjustment: torque test 23
56.11 d) 053 Foot-operated control devices: protection against entry of liquids 63
56.7 043 INTERNAL ELECTRICAL POWER SOURCE: Requirements for lithium batteries 53
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Subclause R

of the 2™ ecom-

edition of mendation Contents Page
IEC 60601-1 | Mumber
57.1 a) 031 Isolation from the SUPPLY MAINS: Symbol for single pole switch 41
57.10 027 CREEPAGE DISTANCES and AIR CLEARANCES: Interpolated values 37
57.10 a) 005 CREEPAGE DISTANCES and AIR CLEARANCES: Values for material 15
57.10d) 010 CREEPAGE DISTANCES and AIR CLEARANCES: Values under 1 mm 20
57.10 d) 040 CREEPAGE DISTANCES and AIR CLEARANCES: Dielectric strength test versus 50

CREEPAGE DISTANCES and AIR CLEARANCES

57.2.264 849 MAHPEEPORFABEE-SOSKEF-O U FHEF 59
57.4p)b) 041 Cord anchorages/ Cord guards: In mobile unit with APPLIANCE COUPLER 51
57.6 046 Mains fuses and OVER-CURRENT RELEASES: Fuses in CLASS Il EQUIPMENT 56
57.9 019 Testing switch mode power supply units (SMPSU) 29
57.9 047 Plug-in power supply 57
57.9 054 Mains supply transformers 64
57.9p) 036 Mains supply transformers: Use of PTCs as protective devices 46
57.9 004 Mains supply transformers: Short circuit and overload tests 14
57.9.1 028 Overheating: Change of load resistance 38
57.9.11 b) 003 Mains supply transformers: Overload.test 13
57.9.4 039 Construction: Triple insulated winding ‘wire 49
59.1F) 048 Connecting cords between EQUIRMENT parts: Other applications 58
Appendix C 032 Sequence of testing: Clause’62 before Clause 19 42
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Recommendation sheets

Separation: Reliability of component impedance

IEC/SC 62A/WG14 Recommendation No. 1

Problem raised in: SC 62A/WG 14(Canada)1, 2 and 4

TR 62296 © IEC:2009(E)

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

a way that

g) ACCESSIBLE PARTS not being an APPLIED PART shall be electricall
from LIVE parts of EQUIPMENT in NORMAL CONDITION and in SINGLE\FAUL
(see 3.6) in such a way that allowable LEAKAGE CURRENTS are& net exd
Clause 19).

This requirement may be fulfilled by one of the followingeéthods:

17 a 5) Impedances of components prevent the flow, to the APPLIED
PATIENT LEAKAGE CURRENT and PATIENT AUXIIARY CURRENT exc
allowable values.

17 g 5) Impedances of components prevent the flow to the ACCESSIBLH
ENCLOSURE LEAKAGE CURRENT exceeding the’ allowable value.

separated
I CONDITION
eeded (see

PART of a
eeding the

PART of an

Tes

clause no.

Compliance with items a) and g) of~Clause 17 is checked by ins
measurement.

If the CREEPAGE DISTANCE and/or AIR CLEARANCE between the AR
(ACCESSIBLE PARTS) and LIVE“parts does not comply with the requ
57.10, such CREEPAGE DISTANEGE and/or AIR CLEARANCE shall be short ci

The LEAKAGE CURRENTS.are measured as described in 19.4 and shall
the limits for NORMALLEGONDITION given in Table IV.

ection and

PLIED PART
rements of
cuited.

not exceed

Source/Problem

SC 62A/WG 14(Cahada)1

Component impedance is generally unreliable. Can components
IEC 60384-14"etc. be considered as high integrity? Is the impeq
component-sufficient? Does investigation of the product require furthg
AIR CLEARANCE and CREEPAGE DISTANCE for such a component?
subglause mean that further component review is not required?

SE€62A/WG 14(Canada)2

Assume mains to floating APPLIED PART does not comply with AIR CLE
CREEPAGE DISTANCE requirements. Mains to floating APPLIED PART isola
circuited.

SC 62A/WG 14(Canada)4

If secondary circuit impedances limit the LEAKAGE CURRENT, is further i
of secondary circuits required? (Refer to 52.5).

certified to
ance of a
r review of
Does this

ARANCE and
ion is short

hvestigation

Dis

tussion/comment

The problem is two-fold. Separation between LIVE PARTS aif
PARTS/ACCESSIBLE PARTS is dependent on components (protective i

d APPLIED
npedances)

andlor AR CLEARANCES and cnRCEDACE NIcTANCC O
aHHET-O—Ar Ao e e e AT T DT AN ST

Subclause 52.5.9 requires that failure of components shall be inves
especially those components which provide protective means.

tigated and

Subclause 17 requires compliance with the spacings, but if these spacings are
inadequate, they shall be short circuited and LEAKAGE CURRENTS monitored.

Referring to Canada 2, we assume that it refers to inadequate spacings which

need to be short circuited.

Up to now there are no requirements for components to be considered high

integrity, but there are requirements for Y1 and Y2 capacitors.
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WG 14 recommendation

If a capacitor (protective impedance) is used, the following applies:

— One Y1 capacitor complying with IEC 60384-14 is considered equivalent to one
MEANS OF PROTECTION provided that it will pass the dielectric strength test for
DOUBLE or REINFORCED INSULATION. Where two capacitors are used in series,
they shall each be RATED for the total WORKING VOLTAGE across the pair and
shall have the same NOMINAL capacitance.

— Two Y2 capacitors complying with IEC 60384-14 in series are considered
equivalent to ONE MEANS OF PROTECTION provided that each will pass the
dielectric strength test for BASIC INSULATION. Where two capacitors are used in
series, they shall each be RATED for the total WORKING VOLTAGE across the pair
and shall have the same NOMINAL capacitance.

According to the standard, DOUBLE INSULATION is not to be short circuited. DOUBLE
INSULATION consists of BASIC INSULATION and SUPPLEMENTARY INSULATION, each of

which—can _ha chaort ciroitod Where—spacHhas—ior—boUBEE—HNSHLATION are

p
inadequate, these spacings effectively reduce to either BASIC (INJULATION or
SUPPLEMENTARY INSULATION. In this case, the whole of the spacing-rjeeds to be
short circuited. This is considered to be a SINGLE FAULT CONDITJON.

Where the spacings are less than BASIC INSULATION the shert circuit of these is
considered a NORMAL CONDITION.

LEAKAGE CURRENT measurements are carried out aftefapplying the aboye short
circuits.

The secondary circuits and any protective means limiting LEAKAGE CURRENTS must
be investigated under SINGLE FAULT CONDIT/ON.

See also Recommendation No. 20.
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2.2.2 Separation: Non-complying creepage distance and air clearances

IEC/SC 62A/WG14 Recommendation No. 2

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

Recommendation deleted: text implemented in recommendation No. 1
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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. 57.9.1b) Mains supply transformers: Overload test

[
Test cllause no.

Sourcg/Problem Normal product investigation requires dielectric strength test after trangformer
overload test. Does the overload test alone verify.that no SAFETY HAZARD efists?

Discugsion/comment

WG 14|recommendation The overload testialone verifies that no SAFETY HAZARD exists, but if the iptegrity
of the insulation is in doubt (regarding temperature limits), a repeated diglectric
strength test should be carried out after the overload test.
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224 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 cllause no.

Sourcg/Problem Secondary circuit over-current protection is the first active component|on the
secondary side of a mains supply transformer..|s the overload test pefformed
before or after the fuse?

Insufficient transformer winding crossover\insulation and secondary| circuit
CREEPAGE DISTANCES and AIR CLEARANCES,‘causes transformer winding tp short
circuit and exceed allowable temperatdres.

Discugsion/comment Inspection of the transformer arfangements will be necessary to determjne the
likelihood of a short circuit before the over-current protection.

WG 14|recommendation If the possibilitysof a short circuit exists before the secondary over{current
protection dévice (e.g. failure of BASIC INSULATION between winding or
detachment of the wiring), the short circuit test should be conducted at thg exit of
the wiring from the transformer.

(N.B\_Similar recommendations can be made for batteries and their prgtective
devices.)

The overload test however shall always be conducted after any secondary over-
current protection device providing that the conditions of 57.9.1 second dash are
fulfilled.



https://iecnorm.com/api/?name=ee25691d9c3ada91babd0fde3dcbdf8f

TR 62296 © IEC:2009(E) - 15—

2.2.5

Creepage distance and air clearances: Values

IEC/SC 62A/WG14 Recommendation No. 5

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

Requirement, clause no.

57.10a) CREEPAGE DISTANCES and AIR CLEARANCES: Values

[
Test cllause no.

Sourcg

/Problem

There appears no specific means of investigatingl opto-couplers, mu
printed circuit boards, d.c. to d.c. converters .and“secondary transform
CREEPAGE DISTANCES and AIR CLEARANCES., Cah we apply distance
insulation concepts?

ti-layer
ers for
hrough

Discugsion/comment

At present the concept of distan€e’ through insulation (e.g. in an opto-col
between a multilayer printed circuit board) is not applied.

pler or

WG 14

recommendation

There is no additional recommendation to the already required dielectric s
test.

trength
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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)

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 cllause no.

Sourcg/Problem This requirement would appear to apply also to intermediate circuits whigh may
or may not remain LIVE after interruption of the PROTECTIVE EARTH CONDUCTOR.

Should A-a1) be applied also in those caSes where the intermediate| circuit
ceases to be LIVE after interruption of the RROTECTIVE EARTH CONDUCTOR?

Discugsion/comment Insulation requirements are intended to provide protection for circuits which could
be hazardous in SINGLE FAULT CONDITION.

WG 14|recommendation Requirements for BASIC INSULATION A-a1) should be applied only tq those
intermediate, €ifcuits which may be hazardous in SINGLE FAULT CONDITION.

ACCESSIBLE~PARTS including APPLIED PARTS have to be separated from |certain
internal \LWE parts. In general two separate MEANS OF PROTECTION are necgssary,
one 'to Jprovide separation in NORMAL CONDITION and a second to maintair] safety
in SINGLE FAULT CONDITION, and LEAKAGE CURRENTS (and possibly also vpltages
anhd energies) have to be below acceptable limits.
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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

REINEOROEO INGCIL ATIAN

Rationale 57.7: Interference suppressors may be connected on the SURPLY MAINS
side of an EQUIPMENT mains switch or on the SUPPLY MAINS side (0fany mains
fuse or OVER-CURRENT RELEASE.

Test clause no.

Sourcg/Problem The Rationale to 57.7 is in contradiction, with the requirement in 52.5.9. For
instance, any capacitor connected on the®SUPPLY MAINS side of maing fuses
would, in the case of short-circuit fault; imply that the safety depends on safety
devices external to the EQUIPMENT il which the capacitor is mounted.

What shall be required of compenents connected on the SUPPLY MAINS sidg of any
mains fuse or OVER-CURRENT RELEASE? For instance, shall capacitors cofnplying
with I[EC 60384-14 be accepted?

Discugsion/comment Amendment 2 answers.the capacitor problem, however it does not deal with other
components, e.g. discharge resistors.

WG 14|recommendation For (these components, compliance with a relevant IEC standard shquld be
sought. If no suitable standard exists, examination of characteristi¢ts and
evidence of reliability should be researched as 3.4 suggests (equivalent |[degree
of safety).
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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 cllause no.

Sourcg/Problem In practice, many standard SIP/SOPs are constructed so that LIVE partg of the
SIP/SOPs are accessible with the standard test finger or, alternatively, the AIR
CLEARANCES and/or CREEPAGE DISTANCES between these live parts and the
standard test finger are too short. This means{that these LIVE parts of SIP/SOPs
are to be considered as part of the ENCLOSURE and therefore the corresgonding
ENCLOSURE LEAKAGE CURRENT shall be(measured. As a consequence| many
existing standard SIP/SOPs fail to comply with the standard.

Should, for instance, concession{bevgranted for SIP/SOPs with accessiljle LIVE
parts with a voltage (to earth) not exceeding 25 V a.c. or 60 V d.c.?

Discugsion/comment For the operator, access te“parts at potentials not exceeding 25V p.c. or
60 V d.c. is considered not to present a hazard, provided that simultpneous
contact between operator,and patient is avoided.

Probability of simultaneous contact between patient and SIP/SOPs is conpidered
very low during treatment.

WG 14|recommendation SIP/SOPs\with OPERATOR accessible LIVE parts and which are SAFETY EXTRA-LOW
VOLTAGE{SELV) shall be accepted, if the instructions for use instrjict the
OPERATOR not to touch such parts and the PATIENT simultaneously.
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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 clallse no. 19.4 h) 7) and 8) for INTERNALLY POWERED EQUIPMENT

Source/Rroblem Both these tests are required to be conducted at 250’ VXat the supply frequehcy.

Discussion/comment SC 62A/WG 14(Sweden)15

Since some INTERNALLY POWERED'EQUIPMENT is provided with a means of c¢nnection
to a SUPPLY MAINS, should not\these tests be carried out at more than 110|% of the
maximum RATED supply voltage?

Some INTERNALLY POWERED EQUIPMENT may be designated for use in afeas with
specific maximum supply voltages less than 230 V.

WG 14 r¢ecommendation INTERNALLY POWERED EQUIPMENT provided with a means of connection to|a supply
mains shall beltested at 110 % of the maximum RATED supply voltage.

INTERNALLY 'POWERED EQUIPMENT designated for use in areas with specific maximum
supply-voltages, e.g. North America, should also be tested at 110 % of the maximum
supply_voltage. If in doubt, 230 V should be taken as the maximum supply Voltage.
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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
I

Test clallse no. 57.10 d.

Source/Rroblem For values of AIR CLEARANCE under 1 mm in Table XV¥it'is difficult to apply rules to
evaluate clearance and creepage according to Eigures 39 to 47 since cr¢epage =
clearance.

Discussijon/comment Either Table XVI is wrong or the rules of measurement are wrong.

The requirement is in line with°\[EC 60664-1 for pollution degree 2. It seems in
IEC 60601-1 the assumption ' was made that EQUIPMENT would only be uged in an
environment equal to pollutioh degree 2 of IEC 60664-1.

WG 14 r¢ecommendation AIR CLEARANCES fess than 1 mm can not be used to meet the requirements|for BASIC

INSULATION.
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2.2.11 Separation: Secondary circuit impedance limit LEAKAGE CURRENT

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

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

Recommendation deleted: text implemented in recommendation No. 1
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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

Requirement, clause no.

16d) 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 external
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 purpose of maintenance) by additional COverings of, In the case of g spatially

separated arrangement, shall be marked clearly as “LIVE”

16e) ENCLOSURES protecting against contact with LIVE parts shall_be r
only with the aid of a TooL or, alternatively, an automatic device shall m
parts not LIVE, when the ENCLOSURE is opened or removed.

Excluded are:

2) Lampholders allowing access to LIVE parts after removal of the lamp.

bmovable
hke these

these Were excluded, this exclusion should only apply to standard lam
i.e"Edison screw and bayonet cap.

b). The automatic switching off device fulfils the function of an isolatir
and should have the same requirements as a mains switch.

Test|clause no. Compliance is checked by inspection and:
— by measurement of the effectiveness of an automatic switching off or
discharging device;
— by measurement of the voltage\of LIVE parts accessible with the|standard
test finger of Figure 7.
Source/Problem a) What is the definition of\aslampholder?
b) What are the requirenyents for the automatic switching off device?
Discyussion/comment a) Since_everybody is familiar with changing a "normal" lamp, and therefore

pholders,

g means

WG 1

4 recommendation

a) The exclusion for lampholders shall apply only to standard lamphol
Edison screw and bayonet cap.

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

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

lers e.g.,

hents for

etting by

the OPERATOR. Compliance should be checked by inspection and

with the

standard test finger of Figure 7.
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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.

56.10b) Fixing, prevention of maladjustment.

2nd dash: Controls........ shall be so secured that the indication of a
always corresponds with the position of the control.

ny scale

Test|clause no.

Compliance is checked by inspection and manual tests. For rotating~con

trols, the

torques as shown in Table Xl shall be applied between the contrfolknob and the

shaft for not less than 2 s in each direction alternately. The test‘'shall be
10 times.

repeated

Source/Problem

a) The criteria is that the knob shall not rotate/ with respect to the shaft. This

does not cover the possibility of internal damage*to the controlling dg
potentiometer.

vice e.g.

adequacy of the mechanical stops, wherever located, is covered by 56.1

b) The torque test values are too high¢ Maximum torque on a 10 mm|diameter
knob was found to be < 0,5 Nm.
Discyission/comment The adequacy of the knob/shaft mechanical link is covered by 56.10b). The

0b). This

is intended to minimise the potential for internal damage by excessive tofque.

WG 14 recommendation

WG 14 does neot feel that the torque test values in Table XllI are excessi

ve.
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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.

6.2d) 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.

attention be drawn to this in the technical description.

Test|clause no. Compliance with the requirements of 6.2 is checked by application.of|the tests
and criteria as described in 6.1, except for the rubbing test.

Source/Problem Lithium batteries are commonly used for memory, backup. There is fa risk of
explosion if such batteries are soldered in position by an inadequately trained
person.

Discyission/comment Requirements for associated “circuits to the lithium battery are ingluded in
subclause 13.2.2 of IEC 61010<1:2001.

WG 14 recommendation Although 6.8:3\ 'addresses it in general, it is recommended that particular
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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

this influence the test conditions?

Test|clause no. Compliance with the requirements of 42.1 to 42.3 is checked by~opegration of
EQUIPMENT and temperature measurement as follows:
Source/Problem The manufacturer could specify higher ambient témperatures than 25 °¢. Should

Discyission/comment

test results corrected to determine the temperature which would h
reached had the ambient temperature been 25 °C.

The tests for 42.2 are carried 6ut at the prevailing ambient temperature, and the

ve been

WG 1

4 recommendation

Table Xa gives the permissible temperature of materials for an
temperature of 40 °C. Table Xb gives the permissible temperature of ma
an ambient'temperature of 25 °C.

Tests \will be conducted at ambient temperatures in the range 10 °C to 4

either 40 °C (Xa) or 25°C (Xb). These corrected temperatures are
comparison with the allowed maximum values for materials in Tables Xa

The table below gives examples of tests carried out at 35 °C and the
corrections.

ambient
erials for

D °C. The

measured temperature obtained shall be corrected for an ambient temp¢grature of

used for
and Xb.

esults of

Parts

Ambient °C

Measure value
at ambient

Corrected value for
25 °C ambient

Corrected value at
40 °C ambient

Allowable|

values

listed| in

listed

inXa 35

130

135

Table

Xa

listed

XD 35

LAY

LAYAYJ

aoTe

Xb
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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

clause no.

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

Sour

ce/Problem

Where an EQUIPMENT is capable of operating from, different SUPPLY M
a.c. mains supply or d.c. mains supply, do the.tests need to be repeated
supply?

INS, e.g.
for each

Discyission/comment

An EQUIPMENT is defined in 2.2.45"as having only one connection to a
SUPPLY MAINS. This means that.connection should only be possible to on
MAINS at any one time. However there may be situations where leakag¢g
could be worse with a particular modality of SUPPLY MAINS even though
voltage, e.g. with dwcw~supply. The 2nd edition of IEC 60601-1
specifically address,this.

barticular
e SUPPLY
currents
of lower
loes not

WG 1

4 recommendation

If examinationyof the circuit arrangements suggests that there mi
problem, teéts should be repeated for other SUPPLY MAINS modalities.

ht be a
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2.2.17 ENCLOSURE and protective covers: EQUIPMENT in ambulances

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

Problem 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 pa

19.2 SINGLE FAULT CONDITIONS.

rts.

Test|clause no.

16, 20, 19.2

Soufce/Problem

Some EQUIPMENT, designed for use in ambulances*and operated from th
d.c. supply, connects the negative side of the supply to the enclosur
acceptable?

e vehicle
. Is this

Disclussion/comment

It could be argued that since awehicle d.c. supply's negative pole is g
connected to the vehicle chassis, this pole cannot become LIVE. Hoy
possibility remains of the MAINS PLUG or MAINS CONNECTOR being incorre
or connected, which woud ‘cause the EQUIPMENT ENCLOSURE to assum
voltage of the SUPPLY*MAINS.

There is also the_possibility of interruption of the negative pole of th
which would resujt’ in excessive ENCLOSURE LEAKAGE CURRENT. Alth
could be prevented by a PROTECTIVE EARTH CONDUCTOR, which would t
to carry theccontinuous full load current, the WG does not think that this
desirable.

ommonly
ever the
ctly wired
e the full

P supply,
ugh this
hen have
would be

WG [14 recommendation

Conneection of the negative side of the d.c. mains to the ENCLOSURE shol
permitted. The insulation between all poles of the supply and the E
shall comply with BASIC INSULATION (for parts of opposite polarity) an
INSULATION (between the supply and the ENCLOSURE).

Id not be
CLOSURE
i DOUBLE
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2.2.18 Dielectric strength: Voltages appearing from external sources

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

Problem raised in: BSI interpretation 64-68/158-159

Requirement, clause no.

Clause 20 Dielectric strength
20.1. General requirements for all types of EQUIPMENT.
A-k

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

following

a) The voltages appearing on the SIGNAL INPUT PART or SIGNAL OUTPUY
NORMAL USE do not exceed SAFETY EXTRA-LOW VOLTAGE.

b) The LEAKAGE CURRENTS do not exceed the allowable values|in SING
CONDITION in the event of any single component failure in th€_SIGNAL IN
or SIGNAL OUTPUT PART.

d) The SIGNAL INPUT PARTS or SIGNAL OUTPUT PARFSVare designate]
manufacturer for connection to EQUIPMENT in situations"where no risk o
voltage exists (see IEC 60601-1-1).

I PART in

LE FAULT
PUT PART

d by the
external

Test

clause no.

20.1

Sour

ce/Problem

I) Does exemption a) refer,{0,Vvoltages arising within the EQUIPMENT, to
appearing from external sources, or both?

ii) Does exemption b) refer to the SINGLE FAULT CONDITION of MAINS VO
the SIP or SOP? s insulation which ensures absence of excessive
CURRENTS not to/be'tested?

iii) For exemption d) to apply, does the manufacturer have to restrict c
of the SIPxand SOP to other MEDICAL ELECTRICAL EQUIPMENT Or can con
non-medical equipment be permitted, subject to some restrictions?

voltages

L TAGE on
LEAKAGE

nnection
ection to

Disclission/comment

a)s‘intended to cover the WORKING VOLTAGES on the SIP or SOP in NO
regardless of their origin.

b) is intended to cover the SINGLE FAULT CONDITION caused by a cd
failure within the SIP or SOP in NORMAL USE.

d) exemption does not allow connection to equipment, only EQUIP
defined, is covered.

RMAL USE

mponent

ENT, as

WG 1

4 recommendation

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

h SAFETY
with the

ii) b) applies to a SINGLE FAULT CONDITION resulting from a single cgmponent

failure within the SIP or SOP in NORMAL USE, e-connected gas epn(‘ifi

d 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 oOr non-MEDICAL ELECTRICAL
EQUIPMENT which comply with relevant IEC and ISO safety standards to the

SIP/SOPs.

See also Recommendation 58.



https://iecnorm.com/api/?name=ee25691d9c3ada91babd0fde3dcbdf8f

TR 62296 © IEC:2009(E)

- 29—

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 SMPSUs
Test clause no. 7.1, 15b, 19, 20, 42, 52.5.1, 52.5.9, 57
SourgeiRreblem SMRSU-a+re-retaddressedirtHEC-606041+14988(seeAppenrah—~A—6+9)

Reference voltage in SMPSU can be measured in different manners:

Specificity of SMPSU leads to difficulties when applying (tequirenents of

IEC 60601-1:1998.

Discyission/ comment The following items have to be taken into account :

7.1 power input;

15.b limitation of voltage and/or energy;

19 continuous LEAKAGE CURRENTS, and”PATIENT AUXILIARY CURRENTS, (For
the time being, SMPSUs which-use frequency higher than 1 MHz should
not be used for EQUIPMENT/which has a direct conductive conrjection to
the heart);

20 dielectric strength;

42 excessive temperatures;

52.5.1 overloading of mains supply transformers;

52.5.9 failure of components;

57.10 CREEPAGE DISTANCES and AIR CLEARANCES.

WG 14 recommendation 71 Aceording to 6.1.j (power factor is often lower than 0.9).

15.b Item described but read only capacitor instead of intgrference
suppression capacitor in "The test between lines shall not be gerformed
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 mofe severe
for components such as optical isolators) or
SMPSU being in normal use, by measurement of referencg voltage
(RMS) between components: transformers, optical isolators,...|(in using
a 2 channels differential oscilloscope : Ref. O V and neutral grqunded to
earth);

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

52.5.1 Test according to 57.9.1.b) fourth dash, fifth bullet. The power supply is
loaded on the output. If the SMPSU is protected against overload by an
electronic device, the device is bridged during the test. The electronic
device does not need to be bridged if every defect in the SMPSU can be
discovered or leads to an inoperability.

52.5.9 Tests like described. If not already covered by a component failure, a
short circuit shall be applied directly across the transformer secondary
windings (short circuiting across the transformer secondary windings
ensures there are no safety hazards in the event of short circuit in the
windings of the transformer, taking into account that there are no
dielectric strength tests 5 times the voltage: 57.9.2).

57.10 By using reference voltage measured or evaluated at Clause 20.
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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

Refer also to 4.1.

Requirement, clause no. Condition in which a single means for protection against a SAFETY HAZARD in
EQUIPMENT is defective or a single external abnormal condition is present.
Failure of an electrical component which might cause a SAFETY HAZARD
Test|clause no. 2.10.11, 3.6 f)

Source/Problem

Shall a fault which remains undetected be considéréd as NORMAL CONDI]
or SINGLE FAULT CONDITION (SFC)?

If every fault is considered as SFC, regardless of whether it is detects

where an undetected first fault is followed by a second fault which may
SAFETY HAZARD.

ION (NC)

d or not,

the consequence will be that there is no ‘protection required against $ituations

cause a

Discyission/ comment

and remedied by periodic inspection and maintenance which is prescrib
instructions for use.

Also autotest, when switehing on can check the protective device.
A faulty condition becomes a SFC when detected.

Reaction time after a SFC (when detected) should be also taken into acg

See Annex A, rationale for subglause 3.6 item d) — a single fault is discovered

ed in the

ount.

WG 1

4 recommendation

If a fault_isynot detected (for example by periodic inspection, maif
autotest, ete....), it shall not be considered as a SINGLE FAULT CONDITION

Time periodicity for the detection of fault depends on risks analysis.

Refer also to 4.1.

tenance,
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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
Test|clause no. 10.1, 10.2
Source/Problem Compliance with the conditions of 10.2 is checked<by application of th¢ tests of

this standard.

10.1 is no longer included in IEC 60601-4:4988: in Amendment 2 reglaced by
"EQUIPMENT shall be capable, while...envirenmental conditions as stat¢d by the
manufacturer (see 6.8.3.d)".

Discyission/ comment Instead of "EQUIPMENT shall be‘capable ...", we should read something like : After
packaging, transport and storage, the EQUIPMENT shall be in compliancg with the
standard.

Subclause 10.1 does. Wot contain any compliance paragraph, thergfore we
recommend that a compliance paragraph should be added and furthef work is
needed.

WG 14 recommendation EQUIPMENT shall comply with the requirements of this standard affer being
exposed to the environmental conditions as stated by the manufacturer.

Compliance may be checked by testing and/or inspection of documentary
evidence.
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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|clause no. 15 b)

Sourgce/Problem In most EQUIPMENT, interference suppression{ capacitors are not [the only
capacitance used.

Disclission/ comment Replace "interference suppression capacitor" by "the measured capacitapce".

WG 14 recommendation To measure theicapacitance between lines and ENCLOSURE and between|lines.
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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

Requ

irement, clause no.

In Figure 21, presence of a resistance of 45 kQ resistor

Test

clause no.

19

Source/Problem

Because of the 45 KQ resistor, the current is always, [imited to 5 mA, an
is 5 mA.

the limit

Discyission/ comment

WG 1

4 recommendation

For first editiony Use the method of 2nd edition (use any resistance).

For 2nd edition, instead of using a resistor in series, a fuse could bs
gradually;ramping the applied voltage to required test value.

used or
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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)

009(E)

Requirement, clause no.

4.10 Humidity preconditioning treatment

Test|clause no.

4.10 (is a test clause)

Source/Problem

Should this test be applied to EQUIPMENT whighis permanently inst
operated only in a controlled temperature and-humidity conditions as sp
the ACCOMPANYING DOCUMENTS?

hlled and
ecified in

Discyission/comment

Certain EQUIPMENT is permanently installed and operated in
temperature and humidity cenditions. Nevertheless IEC 60601-1:1988
equipment to comply with @il the relevant parts of the standard when e
the environmental conditions specified in 10.2.1, even though the
conditions may be restricted, as allowed in 6.8.3.

ontrolled
requires
posed to
bperating

WG 1

4 recommendation

Requirements~of 4.10 apply to all EQUIPMENT even when specified for
controlled,gnvironment However, attention is drawn to the exception no
3rd paragraph of 4.10:

The test shall be applied only to those EQUIPMENT parts likely to create
HAZARD when influenced by the climatic conditions that are simulated by

use in a
ed in the

a SAFETY
the test.
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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).

therefore appear to be no requirements, for safety separation betwe]
circuits and ACCESSIBLE PART or APPLIEDSPARTS. But voltages within thes
or in conjunction with other circuits, may lead to currents exceeding th
given in Table IV.

Test|clause no. 20.4

Sourgce/Problem An EQUIPMENT may contain floating circuits which under the definitign 2.1.10
would not be considered as LIVE, since contact with these parts could pot result
in excessive leakage currents to earth or to_ other ACCESSIBLE PARTS. There would

en these
e circuits
e values

Discyission/comment

There are two possibilities for/ solving this problem. One is to ch
definition of LIVE and adopt:the requirements for insulation accordin
second is to treat the separation of the isolated circuits as subject to fail

If one pole of the isolated’ circuit is short circuited to earth (failure of in
then the other pole becomes LIVE and the adequacy of the separation o
part under these canditions may be assessed. If that separation is ing
then it should .-bé”short circuited in turn to assess the separation on

pole.

Since for an-isolated circuit there may be two separate protective insulg
either pale), WG14 proposes that each of these can be BASIC INSULATI
than/BASIC and SUPPLEMENTARY INSULATION. Of course other combinat
be{ used, although if the insulation of one pole is less than BASIC INSULA
the other pole must have DOUBLE INSULATION or REINFORCED INSULATION.

hnge the
gly. The
ire.

sulation),
this LIVE
dequate,
the other

tions (on
DN rather
ons may
FON then

WG 1

4 recommendation

If the failure of insulation of such isolated circuits is likely to lead to
HAZARD, such insulation should be short circuited before determining
part is LIVE. This short circuit should not be treated as a SINGLE FAULT ¢
unless the insulation concerned satisfies the requirements for

SUPPLEMENTARY INSULATION necessary for the voltages within the isolate

B SAFETY
hether a
ONDITION
BASIC or
il part.
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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 60601-1:1988)

Requirement, clause no. All requiring measurements
Test|clause no. All requiring measurements
Source/Problem The Australian document proposes that measurement uncertainty should be

stated in the standard for many physical ang’ glectrical parameters.

Discussion/comment The WG decided that measurement uncertainty should not generally Qe part of
any revision to the standard:

WG 14 recommendation Test laboratories should deal with measurement uncertainty in |ine with
ISO/IE€ 17025 and guidance in IECEE-CTL Guide 001.
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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

voltage has a value between those given in Table XVI, the higher o
values shall be applied.

Test|clause no. 20.
57.10 d)

Sourgce/Problem The reference voltage (U) as used in Table V is_the& voltage to which thg relevant
insulation is subjected in NORMAL USE and at.RATED supply voltage or p voltage
specified by the manufacturer, whichever is the greater.

The value of the reference voltage (U) is as*given in 20.3. In case the feference

the two

Discyission/comment

Assume the following case. AR/EQUIPMENT with functionally earthed sfecondary

circuits or a floating accessible secondary SIGNAL INPUT PART or SIGNA
PART. Mains (primary) voltage 230 V and a nominal secondary voltage ¢
very common applications Theoretically the voltage the insulation is sul
will be the sum of the“two voltages above. Hence it follows that the
voltage will 254 V. The-relevant dielectric strength test for A-e, see 20.1
be 4 016 V for DOUBLE INSULATION or REINFORCED INSULATION. The corrg
requirement for\EREEPAGE DISTANCE and AIR CLEARANCES will, on the o
be 12 mm and~¥ mm respectively. Is it the intention of the standard that
57.10 notybe aligned (continuity in Table V but discontinuity in Tabl
reference voltages above 250 V) or is this a misinterpretation?

L OUTPUT
f24V, a
jected to
eference
will then
sponding
her hand
20.3 and
t XVI for

WG 1

4 recommendation

To~ayvoid application of sudden increases in CREEPAGE DISTANCE
CLEARANCE it is recommended that interpolated values between
voltages in Table XVI be used to determine these values. The AIR CLEAR|
only be interpolated if the reference voltage is 2 800 V or more.

and AIR
eference
ANCE can
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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:

e Mains supply transformers having fuses in accordance with IEC 601

27-1 and

overload connected to a resistor with the resistance value that yields th
test current in accordance with Tablgr XX. As the windings get heated d
test, their resistance increases and) one has to decrease the value of|
resistor to keep the current in thé fused circuit in accordance with

IEC 60241 as protective devices, are loaded for 30 min and 1 h~espectively,
so that the test current in the fused circuit is in accordancé with [Table XX
with the fuses replaced by links of negligible impedance.

Test|clause no. 57.9.1 b)

Source/Problem Swedish comment: Practically the test. iss performed with the windipg under

e correct
uring the
the load
lable XX

during the test. Since the decrease of current is a result of the increase in the

winding’s temperature, it seems to be an unrealistic fault condition to
current in the fused circuit' unchanged instead of keeping the load r
unchanged.

keep the
psistance

Discyission/comment

Canadian comment; Although the winding resistance increases re
decrease in the_load resistance to maintain the test current, this would
worst case test. The overload test is based on the protectiv
characteristics. The test current must remain constant because it is n
what will happen in the abnormal conditions. The only known factor is th
for the protective device.

uiring a
pbresent a
b device
ot known
e criteria

WG 1

4 recommendation

Endorse the Canadian comment. The test load current must be maintai
original value.

hed at its
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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
alternatively using an INTERNAL ELECTRICAL POWER SOURCE, instructions for use
Strattcomtaima statement sayimg that f i
PROTECTIVE EARTH CONDUCTOR arrangement is in doubt, EQUIPMENT shalllbe
operated from its INTERNAL ELECTRICAL POWER SOURCE.

Test|clause no. 6.8

Source/Problem Swedish comment: The requirement seemsAo ‘be a little unreasonable. Assume
for example, an EQUIPMENT with an internahbattery intended for back-up |jpower in
the event of a failure of the SUPPLY MAINSas a power source. Further, hgw can
one say whether the external PROTEEGTIVE EARTH CONDUCTOR arrangemert is in
doubt or not?

Discyission/comment This appears to be directed\at EQUIPMENT used in the home, where the integrity
of the protective earth may be less certain. The WG would be happy to sge this
subclause removed altegether. The recommendation is intended to draw|an

unskilled user’s attention to the importance of protective earthing.

WG 14 recommendation The Insttuctions for use shall include for CLASS | EQUIPMENT the following
statement:

“WARNING: THIS EQUIPMENT MUST ONLY BE CONNECTED TO A SUPPLY
MAINS WITH PROTECTIVE EARTH.”
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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 for use of EQUIPMENT containing rechargeable batteries shall contain
instructions to ensure safe use and adequate maintenance.

Test|clause no. 6.8

Sourgce/Problem Swedish comment: The standard does not makesany exceptions for rechargeable
batteries permanently mounted in EQUIPMENT.not“intended to be mainjained by
the operator. For example batteries that supply’audible alarms. The requirement
should only be applicable for batteries«that are exclusively intend¢d to be
maintained by the OPERATOR and/or whefte risk of overcharging is present.

Discyission/comment WG fully agrees with the Swedish comment.

WG 14 recommendation Where batteries’ are completely free of OPERATOR/USER maintenance, the
instructions(for use shall contain a statement to that effect.
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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 inclu

de each

LIVE supply conductor, except that PERMANENTLY INSTALLED EQUIPMENT

connectad—to—a - nalunhaca ciinnl MARNS—RR-aV—be—provided—with—a device

LR A b4 g
which does not interrupt the neutral conductor, but only if localjirstallation
conditions are such that in NORMAL CONDITION the voltage_an\the neutral

conductor can be expected not to exceed extra-low voltage,

— Means for isolation shall either be incorporated in EQUIPMENT or, iffexternal,

shall be specified in the ACCOMPANYING DOCUMENTS (see 6.8.3)

57.1 h)

In non-PERMANENTLY INSTALLED EQUIPMENT a suitable.plug device used
EQUIPMENT from the SUPPLY MAINS shall be considered as complying
requirements of 57.1 a).

APPLIANCE COUPLERS and flexible cordssWith MAINS PLUGS are suitg
devices.

o isolate
with the

ble plug

Test|clause no.

57.1

Source/Problem

Swedish comment:tls single phase non-PERMANENTLY INSTALLED EQUIPMENT With a

suitable plug dewice according to item h) of 57.1 allowed to incorporate

a switch

that isolates its\ Circuits electrically from only one SUPPLY MAINS pole? How shall

the different positions of the switch be indicated?

Disclission/comment

Yes, the standard clearly permits such a switch. The use of symbols 15 and 16 is

however prohibited for such functional switches.

WG 14 recommendation

Symbols used on functional switches shall not use symbols 15 and

16. Any

symbol used must be reproduced and fully explained in the Instructions for use.

Suitable symbols from IEC 60417 could be 5009, 5264 and 5265.
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2.2.32 Sequence of testing: Clause 52 before Clause 19

TR 62296 © IEC:2009(E)

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.

and fault conditions, Clause 52, shall be pgerfermed before the measurg
LEAKAGE CURRENTS and PATIENT AUXILIARY,‘'CURRENTS at operating ten

Test|clause no. 19.4 Tests
19.4 a) General 1) The EARTH LEAKAGE CURRENT, the ENCLOSURE |LEAKAGE
CURRENT, the PATIENT LEAKAGE CURRENT and the PATIENT AUXIYIARY CURRENT are
measured:
— after the EQUIPMENT has been brought to operating\téemperature in agcordance
with the requirements of Section Seven.
Source/Problem Swedish comment: The standard states that-a test under abnormal operations

ments of
perature,

sequencg of tests marked by an * is mandatory”.

even if the tests might cause failure. If those tests cause failures that make the
EQUIPMENT unable to operate in /NORMAL USE and NORMAL CONDITION, the
measurement of LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS at
operating temperatures will be impaossible.

Discyission/comment WG agrees with the Swedish.eemment.

WG 14 recommendation In AppendixC ignore all asterisks (*) and the second sentence in [C1, “The
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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
earth and any SIGNAL INPUT PART or SIGNAL OUTPUT PART.

between

Test

clause no.

19.4 g) Measurement of the ENCLOSURE LEAKAGE CURRENT

3) EQUIPMENT specified for connection to an SELV-sourCe -and IN
POWERED EQUIPMENT is tested for ENCLOSURE LEAKAGE CURRENT flowing

[TERNALLY
between

different parts of the ENCLOSURE (measuring device applied as MD2 in Figure 18).

Figure 18: Measuring circuit for ENCLOSURE LEAKAGE. CURRENT.

Sour

ce/Problem

Swedish comment: Since INTERNALLY POWERED EQUIPMENT has no ref
earth, the ENCLOSURE LEAKAGE CURRENT flowing between different pa
ENCLOSURE will not be affected by an external’voltage applied between

trence to
ts of the
parth and

a SIGNAL INPUT PART or SIGNAL OUTPUT PART. Therefore, the ENCLOSURH LEAKAGE

CURRENT for INTERNALLY POWERED EQUIPMENT caused by such a voltag
be measured as for CLASS Il EQUIRMENT with MD1 between the ENCLO

e, should
BURE and

earth according to Figure 18. Further, the external voltage to be appligd should

be specified in item g) 3) of 194, in a similar way as in item h) 8) of
Figure 25 (Measurement of\the PATIENT LEAKAGE CURRENT flowing
APPLIED PART to earth, caused by an external voltage between earth

19.4 and
from the
and any

SIGNAL INPUT PART or SIGNAL OUTPUT PART), except that supply frequency|does not

apply for EQUIPMENT with an internal battery.

Disclission/comment

WG agrees with Swedish comment.

WG 1

4 recommendation

Modify item g) 3) of 19.4 to read: ....... "and INTERNALLY POWERED EQU

PMENT is

tested for ENCLOSURE LEAKAGE CURRENT flowing between the ENCLOJURE and
earth and also between different parts of the ENCLOSURE (measuring device

applied as MD1 and MD2 in Figure 18).”
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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

6.1 n). Fuses. The type and rating of fuses accessible from the outside of
EQUIPMENT shall be marked adjacent to the fuse-holder.

Test|clause no. 6.1

Sourgce/Problem Swedish comment: Shall fuse-holders intended for fuses in accordgnce with
EN 60127 (IEC 60127) be provided with adjacent eomplete marking acdording to
the requirements in these standards or can,\for example, the rated vpltage be
omitted? See Clause 6, Marking, of IEC 60127-1:1988 and IEC 60127-2:[1989.

)

Disclission/comment This requirement is interpretéd’ as meaning that the marked ‘rating’ should
include the rated current, veltage, fuse characteristic and high (H) of low (L)
breaking capacity designationrin accordance with the relevant fuse standard.

WG 14 recommendation The marking shall be in accordance with the applicable fuse standard.



https://iecnorm.com/api/?name=ee25691d9c3ada91babd0fde3dcbdf8f

TR 62296 © IEC:2009(E)

— 45—

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

be applied. The temperature range of 10 °C_to 40 °C stated in 10.2 4

difference correct or realistic?

Requirement, clause no. 42 Excessive temperatures.
42.3. APPLIED PARTS of EQUIPMENT not intended to supply heat to a patient shall
not have surface temperatures exceeding 41 °C.

Test|clause no. 42

Source/Problem UK comment: It is not clear at what ambient temperature the limit of 41 {C should

pplies to

Table Xa and would appear to apply in this_instance. Is a 1 °C temperature

Discyission/comment

35°C, if that is stated by the myanufacturer in the instructions for use.

It may be possible to considef/a reduced maximum ambient temperature, say

WG 1

4 recommendation

When no ambient temperature is specified by the manufacturer, a ma
40 °C ambient shall be used. The limit of 41 °C on APPLIED PARTS of E
not intended to supply heat to a PATIENT must be applied in NORMAL ¢
and SINGLE FAULT CONDITION. An exception would be where there is 4
justification for a higher limit/temperature rise. This requirement shoul
addressed in particular standards.

Kimum of
DUIPMENT
ONDITION
medical
il also be
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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

009(E)

Requirement, clause no.

57.9 b) Mains supply transformers. Overload

such devices.

Test|clause no.

Sourgce/Problem Is it permitted to use a PTC as a protective device and what should be the
overload test?

Discyission/comment WG14 does not see any reason why a PTC may not be used. Congideration
should be given to Clause 49.4. However there is concern about the reliability of

WG 1

4 recommendation

Where a PTC+is used as a protective device for a mains supply transfo
requirements)for THERMAL CUT-OUTS as required by 57.9 shall be applied

A positive.temperature coefficient resistive device (PTC) is to be left in {
for the\short circuit test until ultimate results. For the overload test the
loading not resulting in the PTC switching to its high resistance modg
used until ultimate results are known.

They shall be in accordance with international or national standar

address the reliability of these components, e.g. as specified in 2.5 of IE
1:20051.

rmer, the

he circuit
Mmaximum
is to be

s which
IC 60950-
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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

Requirement, clause no. 56 Components and general assembly
Test|clause no.
Source/Problem 56.1 b) requires that ratings of components shall not conflict with the qonditions

of use in EQUIPMENT. There are no requirements for components themjselves to

meet specific standards which include the control of reliability.

Discyission/comment

WG14 is concerned that coniponents, particularly in the MAINS PARJT and in

APPLIED PARTS, are not required to have any proof of their suitability.

WG 1

4 recommendation

WG 14 stronghy recommends that components in the MAINS PART and i
PARTS should) comply with recognised component standards, consistent
use. WG, 14”"suggests the following hierarchy of acceptable standards:

Intergational standards (e.g. IEC, I1SO etc.)
National standards (e.g. BSI, DIN, UL etc.)

Component manufacturer standards, covered by suitable quality
procedures.

The manufacturer’'s tests and controls, supported by appropriate
documentation.

As a minimum, components have to comply with IEC 60601-1 requireme

APPLIED
ith their

control

technical

nts.
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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

009(E)

Requirement, clause no. 2.1. APPLIED PART (second dash)
— can be brought into contact with the PATIENT; or
Test|clause no. 2.1.5,42
Sourgce/Problem EQUIPMENT worn by the patient, such as an ambulatory ECG systgm or an

ambulatory recorder, is now considered as an APPLIED PART in additipn to the

associated electrodes and cables. Subclause 42.3 does not allo

temperature exceeding 41 °C for an APRLIED PART and, according
EQUIPMENT, shall cause no safety hazard ‘in NORMAL CONDITION and

FAULT CONDITION. Very often the EQUIPMENT exceeds the temperatur
41 °C under the above testing conditions.

surface
to 3.1,
n SINGLE
b limit of

Discyission/ comment

Since the special temperature limits have been set for PATIENT contact,
patient clothing (if the manufacturer specifies that the EQUIPMENT shou
worn directly on the body){hange the classification?

vould the
Id not be

WG 1

4 recommendation

The instructions for use shall advise that the recorder is not to be worn |
with the skifi)(e.g. by using a pouch). The ENCLOSURE is therefore not ¢
as an APPLIED PART and temperature measurements should be don
external,surface of the carrying case. Temperature limits are the same
APPLIED PART.

n contact
nsidered
E on the
as for an
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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|clause no. Compliance with the requirements is checked by inspection

Sourgce/Problem Many manufacturers are using a triple insulated{winding wire on a trapsformer,
where BASIC, DOUBLE , or REINFORCED INSULATION is required between the primary
and the secondary windings

Discyission/ comment Subclause 2.10.5.12 of IEC 60950-1:2005 requires such winding wire [meet the
requirements of its Annex W\ Can we follow a similar practice for equipment
evaluated to IEC 60601-1:49887?

WG 14 recommendation Requirements~of Annex U of IEC 60950-1:2005 can be applied, but prgcautions
should be,taken concerning possible mechanical damages to the wires.| All other
requirements of 57.9 shall be applied.
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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

009(E)

Requirement, clause no.

57.10 CREEPAGE DISTANCES and AIR CLEARANCES

Test

clause no.

Compliance with item d) of 57.10 is checked by inspection and measurer

hent.

Sour

ce/Problem

In many instances, it is not possible to comply-with CREEPAGE DISTANCE
CLEARANCES without major redesign of the EQUIPMENT.

b and AIR

Disclission/ comment

Would it be acceptable, in cases where the dielectric strength test is saf
to accept reduced CREEPAGE-DISTANCES on PCB, provided satisfactory
coating is applied and satisfactory thermal aging and thermal cycling
performed as specified.in IEC 60950-1?

isfactory,
onformal
tests are

WG 1

4 recommendation

A necessary.redesign is not a reason for reducing the CREEPAGE DISTA
values ‘of CREEPAGE DISTANCES in Table XVI are very conservative. If
coating_withstands tests in IEC 60664-3, there are no CREEPAGE DISTA
conformal coating can be treated as a solid insulating material.

CES. The
onformal
NCES and
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2.2.41 CREEPAGE DISTANCES and AIR CLEARANCES: Dielectric strength test versus
CREEPAGE DISTANCES and AIR CLEARANCES — POWER SUPPLY CORDS

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|clause no. 57.4 a) Cord anchorages:

EQUIPMENT and MAINS CONNECTORS provided with POWER SWUPPLY CO
have cord-anchorages such that the conductors are (relieved fro
including twisting, where they are connected within the EQUIPMENT and

abrasion.
57.4 b) Cord guards:

POWER SUPPLY CORDS of other than STATIONARY EQUIPMENT shall be
against excessive bending at the inlet opening of EQUIPMENT by means
guard of insulating material.

RDS shall
n strain,
ithin the

MAINS CONNECTORS and the insulation of the conductors is protedted from

brotected
of a cord

Source/Problem In a mobile unit (with power supply‘\cord attached), due to an excessiv

APPLIANCE COUPLER which eventually could result in fire.

P amount

of mobility of the EQUIPMENT, it is{possible that it can damage internal pqrts of the

brought to the*knowledge of WG14.

Disclission/comment If the APPLIANCE GQUPLER complies with IEC 60320-1, WG14 sees no possibility
of applying additional requirements. Up to now this was the first case which was

WG 14 recommendation If -the APPLIANCE COUPLER is not according to IEC 60320-1, apply
according to 57.4.

he tests
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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|clause no. 6.8.1
Source/Problem 1) Is it a MUST that ACCOMPANYING DOCUMENTS¢shall be provided as hard copy?

2) What if ACCOMPANYING DOCUMENTS aré provided either on CDROM or
electronic file format ?

Discyission/ comment

WG 14 recommendation 1) Agree that ACCOMPANYING DOCUMENTS may be in electronic format if
acceptable to the USER.

2) WGL14 draws attention to the fact that at least that part concefned with
safety shall be readable on a hard copy or as marking. A risk analysis will
indicate which information needs to be provided as hard copy or as|markings
(e.g. emergency or critical care procedures).
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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|clause no.

Source/Problem No specific requirements for lithium batteries.

Disclission/ comment IEC 60950-1 has requirements for lithium batteries.

6.2 d), 56.7 and 52.5.9 in I[E€C'60601-1:1988 already cover the requirgments of
1.7.13 in IEC 60950-1:2005

WG 14 recommendation The requirements of 6.2 d), 52.5.9 and 56.7 in IEC 60601-1:1988 hgve to be
applied toJJithium batteries.
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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

Requ

irement, clause no.

20.2 B-d and B-e

Test|clause no.

Source/Problem

1) Different interpretations may occur about whether to use B-d or B-¢ to state

with a reference voltage equal to the internal voltage.

the correct insulation level between an F*TYPE APPLIED PART|and the
ENCLOSURE.
2) B-e refers to “voltages stressing thecinsulation”.
What is a hazardous voltage stressing an insulation?
Disclission/ comment B-d insulation is required for F-RYPE APPLIED PARTS.
B-e insulation is required forF-TYPE APPLIED PARTS containing internal [voltages,

The second sentence‘in*the statement in 20.3 concerning the referencp voltage
between an F-TYPE_APPLIED PART and the ENCLOSURE, applies to B-d only and not

to B-e.

WG 1

4 recommendation

B-d is always™applicable for a F-TYPE APPLIED PART. U equals maximy
supply voltage; or, 250 V for INTERNALLY POWERED EQUIPMENT. BASIC IN
IS required.

In addition B-e is also applicable if there is a voltage in the F-TYPE APPL

m RATED
SULATION

|[ED PART.

U 'equals the voltage stressing the insulation in NORMAL USE including earthing of

any PATIENT connection.

If there is a voltage in the F-TYPE APPLIED PART, values for B-d and
specified and the higher values are applied and tested.

B-e are
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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|clause no.

42

Source/Problem

Use of thermocouple instead of resistance method?

Allowable values of Table Xa and Table Xb td be reduced by 10°C if ten
determined by thermocouples (like Table 4B of TEC 60950-1:2005)?

hperature

Discyission/ comment

Use of thermocouple may be acceptable (see 42.3.4 "....... unless the
are non-uniform or severe complications are involved....")

windings

WG 14 recommendation

The allowable~maximum temperatures given in Table Xa and Table

regardless, 0f) the test method. However, the systematic errors and unc
in any measurement must be considered when comparing the measured
the required value.

b apply,
ertainties
value to
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2.2.46 Mains fuses and OVER-CURRENT RELEASES: Fuses in CLASS Il EQUIPMENT

IEC/SC 62A/WG 14 Recommendation No. 46

Problem raised in: WG14/London/3; 62A/WG14(Norway)4/97

Requirement, clause no.

57.6 Mains fuses and OVER-CURRENT RELEASES

Test

clause no.

Sour

ce/Problem

Some test houses do not require fuses in the supply.leads for CLASS Il ag
if the whole supply circuit is double-insulated, j.e. double insulation also
phases. This is not strictly in accordance with'the requirements in the stg

pliances
between
ndard.

Discyission/ comment

The standard currently requires\GLASS Il EQUIPMENT to be fitted with fuse
OVER-CURRENT RELEASES in atleast one supply lead. The intention was t
interruption of the SUPPLY MAINS in the event of a line to neutral short cir

If DOUBLE INSULATION Or.REINFORCED INSULATION exists between all parts
opposite polarity withig\the MAINS PART, then this likelihood is reduced to|
unless mains transformer secondary circuit faults create primary fault cu
likely to trip instaltation over-current protection.

p Or
b prevent
Cuit.

of
zero,
rrents

WG 1

4 recommendation

If testing of the EQUIPMENT shows that DOUBLE INSULATION or REINFORCEQ]
INSULATION\is"indeed present between all parts of opposite polarity withir
MAINS PART, then the omission of fuses or OVER-CURRENT RELEASES woul
acceptable.

NOTFE These insulation requirements must be continued up to and withi
component, including any isolation component, e.g. mains transformer,
should also satisfy the requirements of 57.9.

Y1 line capacitors according to IEC 60384-14 are acceptable in the MAIN

The effect in high powered EQUIPMENT, of short circuit fault conditions in
secondary circuits shall be considered before eliminating fuses or OVER-
RELEASE.

the
il be

any
hich

B PART.

CURRENT
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2.2.47 Plug in power supply

IEC/SC 62A/WG 14 Recommendation No. 47

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

Requirement, clause no.

Plug-in power supply
6.3 a), 16 e), 56.8, 57.6, 57.8 b)

Test clause no.

Sourgce/Problem

Many pieces of MEDICAL ELECTRICAL EQUIPMENT have an INTERNAL El
POWER SOURCE. A connection to mains supply is mainly cohly nece
charging the INTERNAL ELECTRICAL POWER SOURCE. But fon this purpd
power supplies are sufficient which are not integrated in,the " EQUIPMENT
Non-MEDICAL ELECTRICAL EQUIPMENT has used so-calted plug-in power
for a long time. Can this type of power supply also be used for EQUIPMEN

UK comment: A number of other standards allow‘small “plug-top” powe
to be protected with only THERMAL CUT-OUTS of other devices (e.g. PTC
adequate protection or should all such PSUs for use with medical
additionally have one or more fuses in the mains circuit?

ECTRICAL
ssary for
se small
housing.
supplies
T?

supplies
5). Is this
products

Discyission/comment

During the discussion at least four areas-were discovered, where a deviga
requirements of IEC 60601-1:1988.is{possible:

1) PTCs and THERMAL CUT-0OUTS ‘instead of mains fuses and/or OVER
RELEASES (57.6) and intetnal wiring according to 57.8 b);

2) indication if the equipment is energised (6.3 a), 56.8);
3) accessibility of the _secondary side (16 e));

4) dimensions and*weight when the power supply is integrated in the h
the plug.

tion from

CURRENT

ousing of

WG 14 recommendation

1) Apply Recommendation No. 36 if only the transformer in the plug
supplywvis connected to the mains supply. In the MAINS PART th
sectional area can be less than the minimum required for the POWE
CORD (57.3 c)), if there is DOUBLE INSULATION or REINFORCED IN

between the opposite polarity. The other requirements of 57.6 apply.

2) WG14 recognizes that the plug-in power supply in itself c
considered as an EQUIPMENT according to IEC 60601-1:1988. The E
is the combination of the power supply and the unit it supplies
whole must meet IEC 60601-1. This means the plug-in power su
has to fulfil requirements of IEC 60601-1:1988.

3) By using item a) 5) and e) 1) of Clause 16, Recommendation No.
expanded to all types of connectors. It should be recognized that t
be SAFETY HAZARDS related to the energy levels associated with a
parts. This should be addressed in the risk analysis.

in power
e cross-
R SUPPLY
SULATION

nnot be
DUIPMENT
bnd as a

pply also

8 can be
here may
ccessible

4) \When-the-bower-sunphiis—intearated-in-the-housinag-of-a-—plua—cons
L L 4 J I Ld I

ructional

details shall be in accordance with relevant national standards or
International Standards. Dimensions of plugs and sockets are specified in

national standards or International Standards (e.g. Clause 13 of IE
1).
All other requirements of IEC 60601-1:1988 apply.

C 60884-
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2.2.48 Connecting cords between EQUIPMENT parts: Other applications

IEC/SC 62A/WG 14 Recommendation No. 48

Problem raised in: SC 62A/WG14(Hungary)1

Requirement, clause no.

59.1 f) Applicable requirements

Connecting cords between EQUIPMENT parts...shall be considered as belonging to

installed in a hospital. Possible terminal devices are as follows:

— telephone hand pieces (for patients, dactors and nurses);

—  push-button for alarming the nursing'personnel (by the patient);

— large-surface ,push-button” for @larming lavatory, bath-room, etc.;
— headphones for patients lisfening to the radio;

— loudspeaker situated under the pillow of patient;

—  optically operating infusion (drop) monitoring device (moulded with
resign) situated son~the drop-chamber of either a non-electrica
electrically operated infusion-device.

Placing of terminal devices is prohibited in ,emphasized medically use
(operating theatre, intensive wardrooms, etc.) by the manufacturer. C¢g
(incl. SMPSUY, of it) is situated somewhere in a central room of the hos
system_covers numerous rooms of the hospital, the overall cable lengt
several-thousand meters.

the EQUIPMENT and not be subject to requirements for wiring of electrical
installations (in hospitals or otherwise).

Test|clause no.

Source/Problem A telephone/patient-entertainment/signalising/monitéring system is intenfded to be

artificial
ly or an

d rooms*
ntral unit
pital. The
h may be

Disclission/comment

The jSystem described can neither be considered as MEDICAL EU
EQUIPMENT nor as a MEDICAL ELECTRICAL SYSTEM. If a MEDICAL EU
EQUIPMENT is connected to it, it becomes a MEDICAL ELECTRICAL SYSTEM
to IEC 60601-1-1.

Attention is drawn to the fact that in some countries nurse calls are
medical equipment.

ECTRICAL
ECTRICAL
hccording

seen as

WG 1

4 recommendation

The system described should be treated as information technology €
(ITE) and WG14 recommends that these should have relevant
prepared by TC 74 and TC 92.

lquipment
tandards

ECTRICAL

We are of the opinion that these systems and other non-MEDICAL El

EQUIPMENT In_the PATIENT environment should be covered in_a
document such as IEC 60930.

guidance
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2.2.49 MULTIPLE PORTABLE SOCKET-OUTLET

IEC/SC 62A/WG 14 Recommendation No. 49

Problem raised in: SC 62A/WG 14(Melville)6 item 7

Requ

irement, clause no.

IEC 60601-1-1:2000, 57.2.201 MULTIPLE PORTABLE SOCKET-OUTLET

Test

clause no.

Source/Problem

Detachable power supply cords, and adapters for{detachable power sup
are becoming available providing two or more mains connectors, thus

two or more pieces of equipment to be supplied from a single mains plug.

ly cords,
enabling

standard; in particular 57.2.201.

Disclission/comment The use of such cords or adapters creates a SYSTEM as described in|2.201 of
IEC 60601-1-1:2001 similar te’a MULTIPLE PORTABLE SOCKET-OUTLET.

WG 14 recommendation If such cords on adapters are equipped with multiple mains connectors, then they
should be,treated as MULTIPLE PORTABLE SOCKET-OUTLET as defined in|2.204 of
IEC 60601-1-1:2001 and should comply with the relevant requiremenfs of the
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2.2.50 Separation, DEFIBRILLATION-PROOF APPLIED PART: multiple APPLIED PARTS

IEC/SC 62A/WG 14 Recommendation No. 50

Problem raised in: SC 62A/WG 14(Melville)3 and (Melville)6 item 8

Requirement, clause no.

17 h) Separation, DEFIBRILLATION-PROOF APPLIED PARTS

Test

clause no.

17 h)

Sour

ce/Problem

Multi-parameter monitoring systems exist in which a number of phy
functions are monitored by multiple APPLIED PARTS sharing a commof
CIRCUIT, i.e. not having individual isolation barriers.

Since these physiological functions have, different sets of APPLIED PARTY
in the differential-mode test, the test vpoltage be applied to all APPLIED
can only one set of APPLIED PARTS bég_ designated as defibrillation-proof?

siological
PATIENT

, should,
PARTS, or

Discyission/comment

Where multiple APPLIED PARTS\sShare a common PATIENT CIRCUIT ang
separated by the CREEPAGE DISTANCE and AIR CLEARANCE specified in 57
dash. All these APPLIED{‘RARTS must be included in the classifig
DEFIBRILLATION-PROOF APPLIED PARTS. Each of these APPLIED PARTS §
subject to the test impulse with all other APPLIED PARTS connected to ear

are not

.10a) 4th
ation as
hould be
h.

WG 1

4 recommendation

APPLIED PARTS\ may only be separately classified as DEFIBRILLATI

APPLIED PARTS if they are electrically separated from other APPLIED PARTS.

If there-are other APPLIED PARTS separated from the APPLIED PART unde
desighated for connection to another (second) PATIENT e.g. in sle
laboratories, these other APPLIED PARTS should be monitored as {
ACCESSIBLE PARTS during the tests illustrated in Figures 50 and 51.

In 57.10 a) 4th dash, DEFIBRILLATION-PROOF APPLIED PARTS should be
including all parts of that PATIENT CIRCUIT.

EQUIPMENT with more than one function on the same PATIENT CIRC
APPLIED PART shall be safe during defibrillation via one of the following m

1) An insulation barrier (basic insulation based on a reference voltg
mains voltage or 250 V for internally powered equipment) will be
between the different functions.

N-PROOF

test and
ep study
nearthed

taken as

IT in an
ethods:

ge equal
inserted

2) The output connectors of unused applied parts directly at the patien

t monitor

contain pins recessed by 4,0 mm when measured against the stan
finger.

3) The testing according to 17 h) (Common-mode test) of the general

dard test

standard

does not lead to more than 1 V when measured with a foil at the unused

applied part output connector directly at the patient monitor.
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2.2.51 Separation, APPLIED PART: Hand held flexible shafts

IEC/SC 62A/WG 14 Recommendation No. 51

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

Requirement, clause no. 17 Separation, 17 c) APPLIED PART
Test|clause no. 17
Sourgce/Problem Hand-held flexible shaft-driven APPLIED PARTS may have parts of the flexible shaft

which are accessible and not connected to protective earth.

This particularly applies to the termination<of the flexible shaft which is| normally
of metal for durability and strength.

Discyission/comment 17 c) requires that APPLIED PARTS ‘may not have a CONDUCTIVE CONNECTION to
accessible metal parts which.are not PROTECTIVELY EARTHED. Hand-held flexible
shafts are deemed likely{to)come into contact with the OPERATOR of PATIENT
during NORMAL USE. If that is the normal situation, then it seems reaspnable to
treat the whole of theflexible shaft as an APPLIED PART.

WG 14 recommendation Hand-held flexible shafts driving an APPLIED PART, e.g. a surgical or dgntal drill,
may be consjdered part of the APPLIED PART and therefore the requirgments of
item c).of Ctause 17 will not apply to the ACCESSIBLE PART of that flexibld shaft.
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2.2.52 Protective earthing: No-load voltage of 6 V maximum

IEC/SC 62A/WG 14 Recommendation No. 52

Problem raised in: SC 62A/WG 14(Melville)6 item 11 and (London)10 and 17

Requirement, clause no.

18 f) Protective earthing

Test

clause no.

18 f)

A current of 25 A or 1,5 times the rated current of the EQUIPMENT, whi
greater (x 10 %), from current source with a frequency of 50-Hz'or 60
no-load voltage not exceeding 6 V is passed for 5s (to~10s thr
PROTECTIVE EARTH TERMINAL or the protective earth contaétlin“the APPLIA
or the protective earth pin in the MAINS PLUG and eachraccessible n
which could become LIVE in case of failure in BASIC INSULATION.

The voltage drop between the parts described 4s_measured and the in
determined from the current and voltage drop, It shall not exceed th
indicated in this subclause.

chever is
Hz with a
bugh the
CE INLET
etal part

pedance
e values

Sour

ce/Problem

EQUIPMENT for example having a rated current of 30 A requires a test
1,5 x 30 A. With a maximum impedance-of 0,2 Q, the voltage drop has
(0,2 Q x45 A=9YV). This is in contfadiction to the required no-load \
6 V maximum.

urrent of
obe 9V
oltage of

Discyission/comment

A circuit to the PROTECTIVE EARTH TERMINAL may have zones (
impedance, for exampte due to oxidation of materials. Voltages higher
prevent detection;of'such zones because of their ability to flash throug
case, the impedance shall be determined first, using a voltage not excee

Using low,_voOltages and low currents has a great impact on the accurg
measurement of low impedances. Impedances in the range of 0,1 Q ¢
then require a sophisticated measuring device.

The relation between rated current of the EQUIPMENT and measuring cu
order to check cross-sectional areas of protective earth connections. |
the construction or printed circuit boards are used for protecti
connections, the cross-sectional areas and the ability of carrying sh
currents are in doubt.

f higher
than 6 V
h. In this
ding 6 V.

cy of the
nd 0,2 Q

rent is in
parts of
e earth
rt circuit

WG 1

4 recommendation

Measuring the protective earth connection has in fact two reasons
determine impedance and cross-sectional area of protective earth con
For a measuring current of 25 A, both can be done with one meag
Requiring a measuring current of more than 25 A, it shall be split up|
measurements. In this case, the impedance shall be determined first
voltage not exceeding 6 V.

It is to
nections.
urement.
into two
using a

H—=a cross-sectiona—area of the pruu—)uive TaTti—_CcConMections s
determined as equal to the one for the phase by measurement of the a

nnot be
rea, then

measurement with current shall be from a source with a higher voltage than 6 V.
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2.2.53 Foot-operated control devices: Protection against entry of liquids

IEC/SC 62A/WG 14 Recommendation No. 53

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

Requirement, clause no.

56.11 d) second dash

—  The electrical switching parts of foot-operated control devices of EQUIPMENT,
specified by the manufacturer for use in operating rooms, shall be IPX8
according to IEC 60529.

Test|clause no.

56.11 d)

Source/Problem

Operating rooms are not defined in IEC 60601-11988. Can every room where a
medical intervention is carried out be seen as.an operating room? If yeg, most of
the rooms in a hospital meet this definition.) This means nearly eVery foot-
operated control device has to be IPX8.

Discyission/comment

Foot-operated control devices have to be at least IPX1 according to IEC 60529
(56.11 d) first dash).

Every foot-operated controlndevice has a basic protection against entry ¢f liquids.
This is necessary becauseé liquids for example used to clean the floor gan affect
insulations of electrical parts. Only those devices where due to thgd medical
treatment the likelihood of an increased quantity of liquids can occur| shall be
taken into accouft,for IPX8.

To combine the requirement for IPX8 with the type of room increases thp amount
of foot-opé&rated control devices falling under this requirement unnecessarily.

WG 14 recommendation

Changge the requirement to read as follows:

The_klectrical switching parts (including the electrical circuit remote |from the
connection/connector to the EQUIPMENT) of foot-operated control d¢vices of
EQUIPMENT, specified by the manufacturer for use in areas where therelis a high
probability of liquids on the floor (e.g. rooms for urological procedures efc.), shall
be IPX8 according to IEC 60529.
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