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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GENERAL TESTING PROCEDURES
FOR MEDICAL ELECTRICAL EQUIPMENT

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Commlttees) The object of IEC is to promote
interpatiomatco-operatiomomattguestio orcernig-Sstamdardizatio ccte at—zrreete elds. To
this gnd and in addition to other activities, IEC publishes International Standards, Technica Specmcanons,
Techpnical Reports, Publicly Available Specifications (PAS) and Guides (heredfter referred\to [as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National (Commitiee interested
in the subject dealt with may participate in this preparatory work. International\ govegnmentalNgnd non-
governmental organizations liaising with the IEC also participate in this prepa EQ collaborateg closely
with |the International Organization for Standardization (ISO) in accorda sonditions\detefnmined by
agregment between the two organizations.

2) The {formal decisions or agreements of IEC on technical matters exppes rnational
consensus of opinion on the relevant subjects since each technice from all
intergsted IEC National Committees.

3) IEC Publications have the form of recommendations for in s National
Comnittees in that sense. While all reasonable efforts are\made fo ensitxe tha t of IEC
Publications is accurate, IEC cannot be held respongi for any
misirterpretation by any end user.

4) In onder to promote international uniformity, lications
trangparently to the maximum extent possib ivergence
between any IEC Publication and the correspondi cated in
the latter.

5) IEC |tself does not provide an nformity
assepsment services and, { for any
services carried out by indepe

6) All ugers should ensure[thaf the

7) No lipbility shall h S erts and
mempers of its itt io al Commlttees for any personal |nJury property dgmage or
othe damage of Narly 2 es) and
expe her IEC
Publ

8) Atterti efences cited in this publication. Use of the referenced publicptions is
indis tion of this publication.

9) Atterjtion. ibility that some of the elements of this IEC Publication may be the spbject of
patenifights, Rhall not be held responsible for identifying any or all such patent rights.

The mai nical committees is to prepare International Standards. Howgver, a

technidal comm pay propose the publication of a technical report when it has cqllected

data off adifferent kKind from that which is normally published as an International Standard, for
example\istate of the art".

IEC 62354, 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 2005. This edition
constitutes a technical revision. Several tests have been updated and addition
procedures and informative annexes added.

al test

This technical report is intended to be read in conjunction with |EC 60601-1:1988,
IEC 60601-1-1:2000 and 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/647/DTR 62A/669/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.

In this technical report, the terms defined in Clause 2 of IEC 60601-1:1988 or Clause 3 of

IEC 60601-1:2005 are printed in SMALL CAPITALS.

This pyblication has been drafted in accordance with the ISO/IEC Directj

The cdmmittee has decided that the contents of this publication
the majntenance result date indicated on the IEC web site under
data rellated to the specific publication. At this date, the publicaf

* recpnfirmed;
* withdrawn;
* replaced by a revised edition, or

)
S

d until
"in the
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INTRODUCTION

IEC/TR 60513, Fundamental aspects of safety standards for medical electrical equipment
published by IEC sub-committee 62A provided the basis for inclusion of the test methods for
ME EQUIPMENT in the safety standards.

"Technical requirements and test methods are interrelated elements of product standards and
should always be considered together.

Product standards should identify where medically informed judgements are required in
deciding whether a particular requirement applies.

Whereyer possible, the standards should contain test specifications for clearly
checking compliance with the technical requirements. In some cases ce’statement
such ap 'visual inspection’, 'manual testing' or similar is adequate{for\this pdtigpdse if\such a
method gives an accurate assessment.
It shoyld be easy to recognize which test methods app 3 ilement.
Approgriate headings should designate the appropriate testand\a\feference)should b’} made
to the glause containing the requirement. This also v ade to
other relevant test standards.”
It was| deemed necessary to supp testing
PROCEDURES for MEDICAL ELECTRICAL
In deve¢loping the test PROCEDURES, th ' EC/TR 60513 and ISO/IEC Guide 51
was considered as follows:
a) tes ry, the
tes{ method should
b) where the s uld be
spdcified.
There IPMENT
should
ISO/IEC ¢ ' bration
/aborar { ighli a single series of requirements covering test
PROCEDU
IEC/TH 60518:1994 includes a major new principle referring to testing:
“In| spécifying minimum safety requirements, provision is made for assessipg the

adequacy of the design PROCESS where this provides an appropriate alternative to the
application of laboratory testing with specific pass/fail criteria, (e.g. in assessing the
safety of new technologies such as programmable electronic systems).”
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GENERAL TESTING PROCEDURES
FOR MEDICAL ELECTRICAL EQUIPMENT

1 Scope and object

This technical report applies to MEDICAL ELECTRICAL EQUIPMENT (as defined in Subclauses 3.63
of IEC 60601-1:2005 and 2.2.15 of I|EC 60601-1:1988), hereinafter referred to as
ME EQUIPMENT.

The oljject of this technical report is to provide guidance on generai\{esting OCEDURES
accord|ng to IEC 60601-1:1988, IEC 60601-1-1:2000 and IEC 60601-2005.

2 Ngrmative references

The following referenced documents are indispensable for\the ;.\... ion of this doqument.
For dated references, only the edition cited applies. Eor und S edition
of the feferenced document (including any amendm

IEC 60086-4:2000, Primary batteries -

IEC 60[127-1, Miniature fuses — Pa general
requirgments for miniature fuse-links

IEC 60R52-1, AC motor cs j S , ] ating —
Safety ] f 1 pti

IEC 60B64-4-41, Low| v ¢ E1ric hfety —
Protection againsiele 9

IEC 60417, Graphica S equipment

IEC/TR 60513:1994 Yame aspects of safety standards for medical elgctrical
equipment

IEC 60p29:1 D protection  provided by enclosures (IP  Qode))
Amendment\; 3

IEC 60p01-1: Medical electrical equipment — Part 1: General requirements for safety?)
Amendment- 1,199

Amendmeént-2:1995

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

IEC 60601-1-1:2000, Medical electrical equipment — Part 1-1: General requirements for safety
— Collateral Standard: Safety requirements for medical electrical systems

IEC 60601-1-2, Medical electrical equipment — Part 1-2: General requirements for basic safety
and essential performance - Collateral Standard: Electromagnetic compatibility -
Requirements and tests

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements

1) A consolidated version 2.1 (2001) exists that includes IEC 60529:1989 and its Amendment 1 (1999).

2) The second edition of IEC 60601-1, canceled and replaced by the third edition in 2005.
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IEC 61672-1, Electroacoustics — Sound level meters — Part 1. Specifications

IEC 61672-2, Electroacoustics — Sound level meters — Part 2: Pattern evaluation tests

ISO 31 (all parts), Quantities and units

ISO 1000, S! units and recommendations for the use of their multiples and of certain other

units

ISO 11134, Sterilization of health care products — Requirements for validation and routine

control — Industrial moist heat sterilization3)

ISO 11135, Medical devices — Validation and routine control of ethylene oxide sterilization4)

ISO 11137, Sterilization of health care products — Requirements for
controll— Radiation sterilization®)

ISO 14971:2000, Medical devices — Application of risk management
3 Terms, definitions, abbreviations and acronym

3.1 Terms and definitions

For thg purposes of this document, the terms a
IEC 60p01-1:2005 apply.

NOTE 1| Where the terms “voltage” and “curre
alternatipg, direct or composite voltage or curre

NOTE 2| An index of defined terms is found beinniag
NOTE 3| When used in the bo i \N/A Means “Not applicable”.

3.2 Abpbreviations a

routine

88 and

es of an

AN
Abbrelviation N R ¢ D% Term

d.c.

RN
e

irec
DUT D\e\vic\e\u}@ t}s{
MAR \ M ar&le Wble

MD uring gevice
QO MRestiring

ME \AED\N\AL\E«éCTRlCAL

r.m.s. Wean square

Sl System international
SIP/SOP SIGNAL INPUT/OUTPUT PART

3) 1SO 11134 was superseded by ISO 17665-1:2006, Sterilization of health care products — Moist heat — Part 1:
Requirements for the development, validation and routine control of a sterilization process for medical devices.

4) 1SO 11135 was replaced by ISO 11135-1:2007, Sterilization of health care products — Ethylene oxide — Part 1:
Requirements for development, validation and routine control of a sterilization process for medical devices.

5) 1SO 11137 was replaced by 1SO 11137-1:2006, Sterilization of health care products — Radiation — Part 1:
Requirements for development, validation and routine control of a sterilization process for medical devices.

6) This first edition of ISO 14971 was replaced by a second edition in 2007.
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4 Types of tests

41 GENERAL

“TYPE TESTS” are required for verifying the BASIC SAFETY and ESSENTIAL PERFORMANCE of the

product design.

NOTE 1 The tests described in this technical report can also be used by the MANUFACTURER to ensure the quality

of the product and the manufacturing PROCESS. See Annex .

A test need not be carried out if analysis shows that the condition being tested has been

adequately evaluated by other tests or methods.

The results of the RISK ANALYSIS should additionally be used
combirfation(s) of simultaneous faults should be tested.

NOTE 2| The test results might render it necessary to revise the RISK ANALYSI

When [esting the ME EQUIPMENT, relevant information provj
instruction for use should be taken into account.

Before| commencing testing, the ME EQUIPMENT un
should[be disconnected from the SUPPLY MAINS.
taken fo prevent HARM to the personpel perfg
individyials who might be affected.

Connegtions such as data lines or fungtiohal eartt ductors can act lik

CONNECTIONS. Such additional, but un nter@,

measufement errors.

The tepts should be |
pressufe described in the

NOTE 3| Considerin 3 ) ure, hymidity and pressure described in the technical descripti

should ble performed at ¢ emes depending on the test and the effects of
test resylts.
specified

4.2 Yisua

Coverg

— if specified in this technical report, or

precautions sh
measurements o

If the tg i se parameters, then test can be conducted anywhere

ine

which

in the

r DUT)
puld be
r other

EARTH
create

spheric

bn, tests
s on the
ithin the

— if there is an indication of a HAZARD or HAZARDOUS SITUATION.

Special attention should be paid to the following:

— all fuses accessible from the outside should be marked (type, ratings) on the
ME EQUIPMENT or marked by reference and specified in the ACCOMPANYING DOCUMENTS;

— that the markings are legible and complete;

— any damage;

— relevant ACCESSORIES should be assessed together with the ME EQUIPMENT (e.g.

DETACHABLE or FIXED POWER SUPPLY CORDS, PATIENT leads, tubing etc.);

— all required documentation, such as instructions for use, is present and complete and

reflects the current revision of the ME EQUIPMENT.
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5 State of the ME EQUIPMENT

Some tests specified in this document are conducted in the NORMAL CONDITION whilst others
are conducted in SINGLE FAULT CONDITIONS.

NORMAL CONDITION and SINGLE FAULT CONDITIONS are described in both IEC 60601-1:1988 and
IEC 60601-1:2005.

6 Number of samples

TYPE TESTS are performed on a representative sample of the item being assessed.

NOTE Multiple samples can be utilized simultaneously if the validity of the results is not sjgnificantly affedted.

7 Applicable test items to the clauses of IEC 60601-1

Table 2, Table 5 and Table 10 relate the test PROCEDURES des S i i port to
the relevant subclauses of IEC 60601-1:2005. When applicable € ¢vide a
cross reference to the relevant subclauses of IEC 60601-1.198

Annex|G and Annex H contain an index of the tests in thi by the
relevant subclause in IEC 60601-1:2005. Annex | (and A i rted in
alphabkgtical order by test title.

8 Sequence of tests

Unless are to be sequenced in such a way
that thie results of any the “xesults of other tests. Tests should, if
applicgble, be performed™ eedindicated’in Annex A, unless otherwise stated by

particular standards.

However, this dot
suggedts might causg

The tg

iy of conducting a test that preliminary inspection

biocompatibility, USABILITY, alarm systems, PEMS and

electro ‘ ati can be performed independently from the tests specified in the
presen

The te it YSTEMS should be performed in the same sequence as the tests
for ME »

9 Ggqneral testing condition

The following general testing conditions should be applied:

a) After the DUT has been set up for NORMAL USE, tests are carried out within the range of
environmental conditions specified in the technical description.

b) The DUT is to be shielded from other influences (for example, draughts) that might affect
the validity of the tests.

c) In cases where ambient temperatures cannot be maintained, the test conditions are to be
consequently modified and results adjusted accordingly.

d) Qualified personnel are to perform these tests. Qualifications include training on the
subject, knowledge, experience, and acquaintance with the relevant technologies and
regulations. The personnel should be able to assess safety and should be able to
recognize possible consequences and HAZARDS arising from non-conforming
ME EQUIPMENT.
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ACCESSORIES for the ME EQUIPMENT, which can affect the safety of the DUT or the results
of the measurements, should be included in the tests. ACCESSORIES included in the tests
are to be documented.

All tests are to be performed in such a manner that no unacceptable RISK arises for testing
personnel, PATIENTS or other individuals.

If not otherwise stated, all values for current and voltage are effective values (r.m.s.) or
d.c. values as appropriate.

All tests performed should be comprehensively documented. The documentation should
contain as a minimum the following data:

— identification of the testing body (e. g. company, department);

— [names of the persons, who performed the testing and the evaluati

— |identification of the ME EQUIPMENT (e. g. type, serial number, in
and the ACCESSORIES tested;

— |measurements (measured values, measuring method,
environmental conditions);

In |pddition to TYPE TESTS, the MANUFACTURER/of = sh the
tesfing interval and the extent of testing for penod i ) i s5e it in
the] ACCOMPANYING DOCUMENTS. k i i i , [lowing
cornsiderations should be taken into

FILE,

— |the frequency of its use,

- thefreqt<1>
If there is it

testing interval for periodic inspection [in the
or’ older ME EQUIPMENT), it can be established by a
the level of RISK, the above factors and the

ACTURER should be taken into account. The testing Interval
g set in the range of 6 months to 36 months.

In the évent 0 he' negessity for repairs or modifications after a failure or the likelihood of
af xquence of tests, the testing laboratory and the supplier|of the
ME ee either upon the use of a new sample on which all relevant tests

ied)out again or, preferably, upon making all the necessary reppirs or
mofdifications, after which only relevant tests are repeated.

Un atharnaica anant fiad thic tanhinal pan A 4 FOLHUDMENT ot o o+
lesS—otnerwHse SPTCIICT H—tHSteentHear ToPOTh MEEQUHPMENTISto—bete

least favourable working conditions specified in the instructions for use.

ed—under the

ME EQUIPMENT having operating values that can be adjusted or controlled by the OPERATOR
is adjusted as part of the tests to values least favourable for the relevant test, but in
accordance with the instructions for use.

If the test results are influenced by the inlet pressure and flow or chemical composition of
the cooling liquid, the test is to be carried out within the limits for these characteristics as
prescribed in the technical description.

Where cooling water is required, potable water is to be used.

Except in special cases, such as PATIENT supports and waterbeds, contact with
ME EQUIPMENT is supposed to be made with:

— one hand, simulated for LEAKAGE CURRENT measurements by a metal foil of
10 cm x 20 cm (or less if the total ME EQUIPMENT is smaller);
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— one finger, straight or bent in a natural position, simulated by a standard test
finger (Figure F.1) provided with a stop plate; or

— an edge or slit that can be pulled outwards allowing subsequent entry of a
finger, simulated by a combination of test hook (Figure F.2) and standard test
finger.

10 Power sources for tests

10.1 General
a) Where test results are mfluenced by deV|at|ons of the supply voltage from its RATED value,

EQUIPMENT for a.c. only should be tested with a.c. at RATED
+ 1|Hz for a RATED frequency between 0 Hz and 100 Hz and + 1 §

arked)
quency

abqve 100 Hz. ME EQUIPMENT marked with a RATED frequency r at the
leagt favourable frequency within that range.

¢) ME|[EQUIPMENT designed for more than one RATED voltage, ox for be . >C., Is to be
tested in conditions related to the least favourable { ply, for
exgmple, number of phases (except for single-phase supply an . It might
be |necessary to perform some tests more than ofice ¥ {0 & i ich[supply
configuration is least favourable.

d) MEe[EQUIPMENT for d.c. only is to be tested W . performing the tests, the
pogsible influence of polarity on P en into
consideration.

e) Unless otherwise specified by this fechnical at the
leagt favourable RATED voltage within th erform

e rele nge.
some of the tests more fthan once in ores blispr'the least favourable voltage.
¢ H A

f) ME|[EQUIPMENT for components specified py the
MANUFACTURER are i extested wjth those ACCESSORIES or components that

g) If the instruc ify b IE EQUIPMENT is intended to receive its power|from a
separate powe X iti 8 ected to such a power supply.

10.2 Connectio

If ME E i &ifi connection to a separate power source, other than the suppPLY
MAINS, epara er source should be considered as part of the ME EQUIPMENT
and al unre ents of this standard should apply, or the combination shquld be
consid S

NOTE Whatrwas formerly referred to, in the first and second editions of IEC 60601-1, as a “specifigd power
supply” {s now-Considered either as another part of the same ME EQUIPMENT or as another electrical equipment in
an ME SYSTEM.

10.3 Connection to an external d.c. power source

If ME EQUIPMENT is specified for power supplied from an external d.c. power source, no
HAZARD, other than absence of function, should develop when a connection with the wrong
polarity is made and the ME EQUIPMENT should provide ESSENTIAL PERFORMANCE as described
in the ACCOMPANYING DOCUMENTS when connection is subsequently made with the correct
polarity.

NOTE The external d.c. power source can be a SUPPLY MAINS or another item of electrical equipment. In the latter
case, the combination is considered to be an ME SYSTEM.

10.4 Source of power for ME EQUIPMENT

ME EQUIPMENT is either powered by an INTERNAL ELECTRICAL POWER SOURCE, specified for
connection to a separate power supply, or is suitable for connection to SUPPLY MAINS, either
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independently or in combination, as long as only one connection to mains is provided. This is
checked by inspection of the ACCOMPANYING DOCUMENTS.

10.5 SUPPLY MAINS for testing ME EQUIPMENT

SUPPLY MAINS used for testing ME EQUIPMENT have the following characteristics:

— voltage dips, short interruptions and voltage variations on the SUPPLY MAINS as
described in IEC 60601-1-2;

— no voltage in excess of 110 % or lower than 90 % of the NOMINAL value between any of
the conductors of the system or between any of these conductors and earth;

- vol
Sy
— afrequency of not more than 1 kHz;

ply
tem in case of polyphase supply;

the| NOMINAL value from 100 Hz to 1 kHz;

— the|protective measures as described in IEC 60364-4-41

NOTE 1 If ME EQUIPMENT is intended to be operated from a SUPPL i 3 : rent
fromp the SUPPLY MAINS described in this subclause, additional SAFETY > i €

— a dc. voltage (as measured by a moving coil &r Y ivare J a
pedk-to-peak ripple not exceeding 10 % of th€ a e

NOTE 2 Where peak-to-peak ripple exs be
applied.
The characteristics of electrical power(source us€d er the DUT should be evaluated as

descrifjed in Annex L.

11 Measurement a

11.1 General ¢ ire

— The¢ measureme
IEC i

pent should comply with requirements of [the

- In equipment should not expose the person doing the
testi O unacceptable RISKS.
— Th easuring functions within the range marked or declared by jthe

mepsu S Ui t manufacturer should be specified in test data sheet. See glso
11.

— The méasuremept equipment used for the tests should be tested and calibrated at
regulaf intervals according to the information given by its manufacturer and should| be
tra ] . ) ) ; \ a

calibration laboratory with a quality management system in accordance with
ISO/IEC 17025.

— For the tests, PROTECTIVE EARTH CONNECTIONS can be interrupted in the measuring
devices, if protection against electric shock is guaranteed by another means of
IEC 61010-1.

— In the measurement equipment, an electrical separation of the measurement circuits,
including measuring device (MD), from the SUPPLY MAINS including its PROTECTIVE
EARTH CONDUCTOR should be guaranteed.

NOTE Any connection to earth of the DUT can result in wrong measurement data. Therefore the set-up
of the measurement equipment should ensure a galvanic separation from earth, or attention should be
drawn to the necessity of isolated positioning of the DUT by an automatic warning or by a clearly visible
marking.

— It is recommended to use dedicated test equipment (e.g. dielectric withstand tester,
ground bonding and continuity tester, etc.).
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— The test equipment should be capable of providing all voltages and currents needed
for the range of tests to be performed (e.g. for dielectric testing: voltage and current;
for ground bond: current and impedance).

— The test equipment should be easily adaptable to different test requirements. Most
modern testers provide this flexibility through programmability plus an ability to recall
previously stored test setups on demand.

— The test equipment should be designed so that normal variations in line voltage and
connected load do not cause the output voltage and current measured at the DUT to
rise above or fall below the levels required for the test. This improves test repeatability
and greatly reduces inconsistencies in measurements.

ligital
Iso

— Pusghbuttons for setting, storing, or recall| limits, and f{est
sequences should be clearly marked [ ‘ personnel.

— Mofern test equipment is equipped with ‘s d icafion
intgrface for connection to remote data processing, cemputer, or control equipment.

The typical interfaces are an IEE pose interface bus and an RS232
serfjal communication line.

11.2 Accuracy

The ac cet the
- vol
- ol
— cur

— curn

- LE

— frequenmcy—=6;2-%;

— resistance: 5 %;

— temperature (thermocouple not included) below 100 °C: +2 °C;

— temperature (thermocouple not included) 100 °C up to 500 °C: £3 %;
— time, 1 s and above: +1 %;

— linear dimensions up to 1 mm: £0,05 mm;

— linear dimensions, 1 mm up to 25 mm: £0,1 mm;

— linear dimensions, 25 mm and above: 0,5 %;

— mass, 100 g up to 5 kg: £2 %;

— mass, 5 kg and above: £5 %;

— force: 6 %;
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— torque: £10 %;

— angles: =1 degree;

— relative humidity: £6 % RH;

— barometric air pressure: £0,01 MPa;

— gas and fluid pressure (for static measurement): £5 %.

11.3 Safety criteria for selection

The measurement and test equipment should be selected so that the test operator cannot be
accidentally subjected to hazardous voltages and currents such as those used for a dielectric

strength test, a line voltage leakage test, or a protective earthing conne,
test. If is recommended to use measurement and test equipment
interlogks that provide protection by automatically shutting down t
wheneyer a safety switch on the DUT is opened. Cables used for
ground| clips should be flexible, well insulated, and able to be tepe
removed from the front panel over a long period of time withgut b

ineffective.

11.4 Calibration

tinuity
safety
output
ut and

irfto and

orn, or

The reference standards (e.g. voltage, current, j S e equipment supplier

for caliprating measurement and test equipme
standafds. This ensures sustained {ntegtit
IEC/ISD 17025.

ational
e with

To establish uniform requirements for ffraceability hrations and calibration intervals and
to ensTwe consistent and repeatable \tes S ded in
Annex M.

12 Treatments of uni

Numer|c indicati
the bage quantities
which are outsid

except
units,
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Table 1 — Units outside the Sl units system that may be used
(IEC 60601-1:2005, Table 1)

Unit
Base quantity
Name Symbol
Revolution r
Grade gon or grade
Plane angle Degree °
Minute of angle !
Second of angle "
Minute ( minh
. N
Time Hour /\< (\ \
Day < d
Energy Electron<(oh\ \ev
Volume /H»Q h \ |
Milli S Mry \) mmHg
Pressur¢ of respiratory gases, blood, and other body fluids
(Ce@etres\s{w%\/ cmH,0
LB S
Pressur¢ of gases
Q \Mm‘r‘gar)\/ mbar
@ For cdnsistency, in international standards on e symbot ‘K seMre, although the symbol “L” s also
given |n ISO 31.
EnN
For application of Sl units an tain pther units, ISO 1000 applies.

13 PF.OCEDUREf fo
13.1

Seneral

The following st
IEC 60p01-1: )
into three graups:

tes

tes

tes

s péerformed

A

3/ framework for performing tests that are requifed by

ith the DUT energized.

divided

4 H Hy I PR | HI
EaCh tbbl FRUCVEUURLE TS WITUTITT do a4 STITTL UTSUTTUTTTY.

Q O T o

)
)
) test sample prepa
) test conditions;

)

- O

equipment needed for the test;
safety precautions during the test;

ration;

test set-up and PROCEDURE; and
) presentation of the test results.
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13.2 Tests to be performed by inspection

Table 2 lists those tests that are performed by inspection of the DUT.

Table 2 — Tests to be performed by inspection

Test per IEC/TR 62354 Clause in Clause in
No. Description IEC 60601-1:1988 60601-1:2005

13.2.1 RISK MANAGEMENT PROCESS 42,45
13.2.2 Ratings on critical components 56.1 4.8,4.9,11.3 and 15.4
13.2.3 [DetermimatiomrofAPPHIED-PARTSamd 46579642 9-2%

ACCESSIBLE PARTS l\
13.2.4 Durability and legibility of marking 6.1, 6.2 7.1.2, 7/14 N ('\
13.2.5 || Batteries 6.8.2, 56.7 7.3.345.43

13.2.6 || PATIENT leads 8623 \

13.2.7 || Plugs, sockets 8\-6‘{-6 \\\ \

13.2.8 POTENTIAL EQUALIZATION TERMINAL 18 \ 8\6{\ \ >

13.2.9 MAINS TERMINAL DEVICE 57.5 b) / N‘Z ex
&

13.2.10 || Sharp edges 23 ,\K §7 S

13.2.11 || HazarDs associated with support 21, N ()9.8.1, 8.3.1,9.8.4,9.8.5
systems (\

13.2.12 || Construction requirements for fire )/{.3
ENCLOSURE of ME EQUIPMENT

13.2.13 || Marking, conductor colours, indicato

lights and controls angd”ACCOMPANYIN
DOCUMENTS

7.2,73,7.4,75,76,7.7,7.8, 7.9

N

X3
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13.2.1 RISK MANAGEMENT PROCESS

Standard(s) Subclause(s): 13.2.1 RISK MANAGEMENT
IEC 60601-1:2005 42,45 PROCESS

a) Equipment needed for the test: N/A

b) Safety precautions during the test: N/A

o

d) Test|conditions:

c) Test{sample preparation:
One fepresentative test sample.
No preparation necessary. <\ \
\‘>

Do npt energize the DUT during this test.

f) Prespntation of the testr

e) Test|set-up and PROCEDURE: \_/
Inspegction of the RISK MANAGEMENT FILE

The MANUFACTURER hds/has
Claupes 4 thro@

The MANUFACTUR as/h
accofdance with

The MANUFACTURER

ISK
accofding tg
The MANUFACTURERNh@ q i N
the griteri i
Whe ed

that the Ieve of RESIDUAL RISK is equal to or less than the RESIDUAL RISK(S) that result from
applying thewrequiteprents of the standard.
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13.2.2 Ratings on critical components

009(E)

Standard(s): Subclause(s): 13.2.2 Ratings on critical
IEC 60601-1:2005 4.8, 4.9, 11.3 and 15.4 components

a) Equi

pment needed for the test: N/A

b) Safety precautions during the test: N/A

c) Test
One
No p

sample preparation:

Fepresentative test sample.
reparation necessary. <\

d) Test

Don

conditions: \ \>

bt energize the DUT during this test.

e) Test

Exar:lnme the circuit diagrams for the DUT to |dent|f

set-up and PROCEDURE:

itigal sompenents. Identify the type
¢ O@in the>data sheets and/or

[

and manufacturers of these component
drawjngs from each manufacturer that w ese components are
work|ng within their specified ratings. If the op s cannot be established from the
circujt analysis, then determine these rating e.g. heating test, WORKING
VOLTAGE etc. Do not check flammability fatings of i nless the MANUFACTURER has
implgmented a fire ENCLOSURE. In that case, b erials to flammability rating testing
(accgrding to Subclause 1A1. RO0OS either part of the fire ENCLOSURE pr
are inside the fire ENCLOS . roulg jriclude the flammability rating of all
plastjcs (i.e. PCBs, co i , bobbiins, relay housings, plastic fuse holders
sleeVing, insulated caple
NOTE Only p e spread of fire need be assessed. Where
several small ambunis icinity then the cumulative effect should be taken info
accoynt. /\ N

f) Prespntation o(/(\e\\be\st}eéthiﬁ >

\'QAEEf: List of critical components
\Se \ \/ Operating
Obje :KM RE within ratings Mark(s) of
Part Np Type/Model Technical data (Y/N) Standard conformity

TABLE: Resistance to fire

Item Material/type Manufacturer Declared rating Approval
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13.2.3 Determination of APPLIED PARTS and ACCESSIBLE PARTS

Standard(s): Subclause(s): 13.2.3 Determination of
APPLIED PARTS and
IEC 60601-1:2005 4.6,5.9,8.4.2,9.2.1 ACCESSIBLE PARTS

a) Equipment needed for the test:
1) Unjointed test finger
2) Jointed test finger (Figure F.1)
3) Test pin (Figure F.3)
4) Force gauge
5) Weight

6) Test hook (Figure F.2)
7) Watch (indicating seconds)
8) Tést rod AN

b) Safety precautions during the test: \
Use pormal laboratory safety PROCEDURES during this test./\

c) Test{sample preparation: \)
One fepresentative test sample. ®>
No preparation necessary.
N

d) Test|conditions:

Do npt energize the DUT during this test.

e) Test
1)

(e}

I
[
l
§

test

EQUIPMENT when operated as in NORMAL USE;

be opened without the use of a TooL or if the instructions for use
ngy do this after opening ACCESS COVERS and removal of parts, including
nd fuse holders.

4) Apply-the stanttard test finger without appreciable force to all apertures in an attempt to
gontact hazardous parts (electrical or moving). Apply the test finger to the aperture's opepings
in every possible way. Do not tlt floor mounted ME EQUIPMENT that has a mass in any
operational condition exceeding 45 kg.

5) Test ME EQUIPMENT which its technical description indicates should be mounted into a cabinet
in its final mounting position.

6) Test openings into which the standard test finger cannot be put by inserting a straight,
unjointed test finger with a force of 30 N. If the finger enters, repeat the using the standard
test finger by pushing the finger through the opening if necessary.

7) Insert the test hook in all relevant openings and then pull it with a force of 20 N for 10 s in a
direction substantially perpendicular to the surface of the relevant opening. After applying the
test hook, inspect the interior using the standard test finger.

8) Identify any additional parts that become accessible using the standard test finger and by
inspection.
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13.2.3 Determination of APPLIED PARTS and ACCESSIBLE PARTS (continued)

Standard(s): Subclause(s): 13.2.3 Determination of
APPLIED PARTS and
IEC 60601-1:2005 4.6,5.9,8.4.2,9.2.1 ACCESSIBLE PARTS

9)

10)

1)

12)

13)

14)

Conductive parts of actuating mechanisms of electrical controls that are accessible after
removal of handles, knobs, levers and the like are regarded as ACCESSIBLE PARTS.

Conductive parts of actuating mechanisms are not considered accessible if removal of

handles, knobs, etc. requires the use of a TooL and inspection of the MANUFACTURER'S RISK

MANAGEMENT FILE demonstrates the relevant part is unlikely to become detached
unintentionally during the useful life of the ME EQUIPMENT.

nod does not contact parts other than those spécifie u use8.4.2 c) of IEC 60601
1:2005. Insert in all possible positi ith ce up tg<10 If the“instructions for use
gpecify a different TooL for the adj tme t of preset controls, regeat the test using that T@

OL.

f)

Presgentation of the test results:

List

f APPLIED PARTS:

N
< m E: PIEEF>RTS

[\ Lo%atm ) Remarks

NN

NN
>

<
AN

\
NI\ S

X \B )
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13.2.4 Durability and legibility of marking

Standard(s): Subclause(s): 13.2.4 Durability and
IEC 60601-1:2005 7.1.2,7.1.3 legibility of marking

a) Equipment needed for the test:

1)
2)
3)

9)

Cloth rag
Stop watch/clock (indicating seconds)

Distilled water

Methylated spirits (denatured alcohol) — Ethanol 96 % is defined in the European

Isopropyl alcohol — Isopropyl alcohol is defined in the European Pharm i reagent
in the following terms: C3HgsO (MWG60.1).

llight regulation means
lux meter
m / 30° gauge

Protective gloves

b) Safety precautions during the test:

Perfgrm this test in a well-ventilated area.
Use appropriate protective gloves whep cordu bilj @

c) Test{sample preparation:
One pample of marking nameplates atta hed%he URas specified by the MANUFACTURER.

d) Test|conditions:

1)
2)

q onsidert chof NORMADUSE s while evaluating durability.

Do not ener Td lng is t

Marking Iocatlory\

Use of marki

\
Materfal \ \\\/

Held Hy \\\)

Appligd surfaéewgt%ial

e) Test|set-p and PROCEDURE:

1)

Durability: Perform the rubbing test using distilled water, methylated spirit and isopropyl
alcohol. Rub the markings by hand without undue pressure:

— first for 15 s with a cloth rag soaked with distilled water,
— then for 15 s with a cloth rag soaked with methylated spirit,
— and then 15 s with a cloth rag soaked with isopropyl alcohol.

Legibility: Position the DUT or its part in the OPERATOR'S intended viewing position, or at any
point within the base of a cone subtended by an angle of 30° to the axis normal to the centre
of the plane of the marking and at a distance of 1 m. Select the least favourable ambient
luminance level in the range of 100 Ix to 1 500 Ix. The observer (who has a visual acuity of 0
on the log minimum angle of resolution (log MAR) scale or 6/6 (20/20), corrected if necessary)
needs to correctly perceive the marking from their position.

The observer correctly perceives the marking from the viewpoint.
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13.2.4 Durability and legibility of marking (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
71.2,71.3

13.2.4 Durability and
legibility of marking

f) Presentation of the test results:

TABLE: Durability and legibility of marking

Marking Legible (Y/N)

Curled (Y/N)

Edge lifted (Y/N) Observation

A

AN\

N
NC %

\
SN

The marking was/was not damaged.

The label was/was not easily removed.

N

NOAS
N

S
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13.2.5 Batteries

Standard(s) Subclause(s): 13.2.5 Batteries
IEC 60601-1:2005 7.3.3,15.4.3

a) Equipment needed for the test: N/A

b) Safety precautions during the test: N/A

(
c) Test{sample preparation: N
One fepresentative test sample.
No preparation necessary. (\
AN

d) Test|conditions:

Do npt energize the DUT during this test.

e) Test|set-up and PROCEDURE: \/
Visual inspection s

f)

Presentation of the test results:

The battery compartment wa
(if applicable).

on

The battery compartm
circujting the battery.

The battery coR 3t
ignition when using pattexi \ ; . it the
gasefs escape durj ing i

The gompartment fox ba &S i d to be changed only by SERVICE PERSONNEL with the usle of
a TopL was/mras hot k i i ifyi i i i i i i e
ACCOMPANYING DO€

The batte
persd repla the batteries or fuel cells if the incorrect replacement would result in an

unaccepta e(RISK.
Idenfifying” marking_referring to the ACCOMPANYING DOCUMENTS was/was not provided.

The ¢gesigh of the battery charging circuit does/does not prevent overcharging.

The lithium batteries used in ME EQUIPMENT do/do not comply with the requirements of
IEC 60086-4.

The INTERNAL ELECTRICAL POWER SOURCE in ME EQUIPMENT does/does not provide an appropriately
RATED device that protects against fire due to excessive current if the cross-sectional area and
layout of the internal wiring or the rating of connected components can give rise to a fire in case
of a short circuit.

Protective device(s) have/do not have the adequate breaking capacity to interrupt the maximum
fault current (including short-circuit current) that can flow.

Justification for omission of fuses or OVER-CURRENT RELEASES was/was not included in the RISK
MANAGEMENT FILE.

Means of preventing insertion or replacement of a battery incorrectly was/was not provided where
an unacceptable RISK might occur.
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13.2.6 PATIENT leads

Standard(s): Subclause(s): 13.2.6 PATIENT leads
IEC 60601-1:2005 8.5.2.3

a) Equipment needed for the test:
1) Calliper
2) Unjointed test finger
3) Dielectric strength tester

4) Force gauge

b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test. <\<\/

d) Test|conditions:

c) Test{sample preparation: \ \)
One fepresentative test sample.
No pfeparation necessary. /\

1) Do not energize the DUT during thj

2) This test applies to any connector forelectica PATIENT lead containing
g4 conductive part that is not separate P TION(S) by one MEANS OF
HATIENT PROTECTION for a WORKING VOLTAGE eq t MAXIMUM MAINS VOLTAGE. “Said
o is not separated from all
F

e) Test

The id part cannot become connected to earth or §
poss NECTION(S) contacts the PATIENT.
1) i I tact with a flat conductive plate.

2) : 2 snConnector pins and a flat surface.

3) ains socket, said part should be protected from makinpg
QOLTAGE by at least one insulating means that provides a
and a dielectric strength of 1 500 V for 1 min.

4) inted test finger in the least favourable position against the access

f) Prespntation~of the test results:

The said’part did/did not come into contact with a flat conductive plate of not less than
100 mm-diameter

The AIR CLEARANCE between connector pins and a flat surface was/was not at least 0,5 mm.

If able to be plugged into a mains socket outlet, the insulating means did/did not provide a
CREEPAGE DISTANCE of at least 1,0 mm.

If able to be plugged into a mains socket outlet, there was/was no indication of dielectric
breakdown between the said part and the insulating means.

The rigid test finger did/did not make electrical contact with the said part.
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13.2.7 Plugs, sockets

Standard(s): Subclause(s): 13.2.7 Plugs, sockets

IEC 60601-1:2005 8.6.6

a) Equipment needed for the test:

1) Callipers

b) Safety precautions during the test:

Use 1UTTTTal |dUU|dLU|y hdchy FRUCEUDURES Uul”lu IS (€St ((
A (N

d) Test|conditions:

c) Test{sample preparation:
One fepresentative test sample.
No preparation necessary. <\ \
\‘>

Do npt energize the DUT during this test.

This fest applies where the connection bgtween t
sepafate parts of the DUT that can be gpe
devide.

This plso applies if interchangeable parts

e DUT or between
fade via a plug and sock

—

e) Test|set-up and PROCEDURE: \)
Visual inspection and di the ¢cgnnector pins.

f) Prespntation <2:§te t results!
The PROTECTIVE T Iwas not made before and interrupted after the supply

connections were ndade
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13.2.8 POTENTIAL EQUALIZATION TERMINAL

Standard(s):
IEC 60601-1:2005

Subclause(s):

8.6.7

13.2.8 POTENTIAL
EQUALIZATION TERMINAL

a) Equipment needed for the test: N/A

b) Safety precautions during the test:

Use

el 4 -t ! : ot 4
TUTITTar Tduuratury Sditly FRUCEUURES UUTITTY TS 1T€S51.

c) Test
One
No p

sample preparation:
representative test sample.

feparation necessary.

@\

d) Test
Do n

This
EQUA

conditions:
bt energize the DUT during this test.

test applies to ME EQUIPMENT that pr
| IZATION CONDUCTOR.

wdesM fo, th onnection ofa POTENTIAL

e) Test

set-up and PROCEDURE:

Visual inspection.

f) Prespntation of the test re ulték.

The

USE positions.

The
The
The
The
The

POTE
IEC 6

The

RISK of acci

erminal doe

%\v
)

MAL
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13.2.9 MAINS TERMINAL DEVICE

Standard(s): Subclause(s): 13.2.9 MAINS TERMINAL DEVICE

IEC 60601-1:2005 8.11.4.2 ¢)

a) Equipment needed for the test:

1) Calliper

b) Safety precautions during the test:

el 4 -t ! : ot 4
Use 10TITIar 1TabPUTaluly SsdiCly FRUUVEUURES UUTITTY UTTIS TTSL.

c) Test{sample preparation:
Stripping of insulation.

d) Test|conditions:

Do npt energize the DUT during this test.

/\/@G
X

1) $trip 8 mm of insulation off of the end of a flexi
3s specified in Table 3 and that is used f

e) Test|set-up and PROCEDURE:
ea

Table 3 — NOMINAL £ross-séctional a
(IEC
NOMINAL cross-sectional
RATEDcurre EQUIPMENT area
mm? Cu

0,75
/\

NN e 1

}8\</S16 1,5

\\ 6% 1< 25 2,5

> 25<1<32 4
\ 32<1<40 6
40< /<863 10

2) Leave a single wire of the stranded conductor free and secure the rest of the conductor to the
terminal to simulate a fully introduced conductor.

3) Bend the free wire in every possible direction without pulling back the insulating sheath and
without making sharp bends around partitions.

4) Any contact between the free wire and any other part that short-circuits a MEANS OF
PROTECTION constitutes a failure.
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13.2.9 MAINS TERMINAL DEVICE (continued)

Standard(s): Subclause(s): 13.2.9 MAINS TERMINAL DEVICE
IEC 60601-1:2005 8.11.4.2 ¢)

f) Presentation of the test results:

TABLE: MAINS TERMINAL DEVICE

MEANS OF PROTECTION
Conductor stripped: Contact to other parts: short-circuited: Yes/No

A
AN

DN

8 NN
w

N



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

TR 62354 © IEC:2009(E) -31-

13.2.10 Sharp edges

Standard(s): Subclause(s): 13.2.10 Sharp edges
IEC 60601-1:2005 9.3

a) Equipment needed for the test: N/A

b) Safety precautions during the test:

bl " £k 1 : PR o
USe 0TI ar 1Tavurdaiury sditly FRUVEUURES UUTITTY TS TS

c) Test{sample preparation: \‘/
One fepresentative sample with fully loaded options/ACCESSORIES, ofsthé.co
ENCLPSURE in its normal position.

d) Test|conditions:

Accesssible edges or corners of the DUT, except those feq roperfu tlonlng of the
ME EQUIPMENT were assessed.
Do npt energize the DUT during this t ((>
e) Test|set-up and PROCEDURE: \_/
Surfgces described below are judged fo%\rp;e\
Surface Mat I\ Observations

RN Vv

\

|
ORIRS N\
DO

/\\
f) Presgntation Of\thtNES{re\sl{It\s\:\/
\ \ TABLE: Sharp edges

N Unacceptable RiskK present
e location Yes/No

The edges and corners were/were not considered to be rounded and smooth.

The HAZARDS related to sharp edges are/are not included in the RISK MANAGEMENT FILE.
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13.2.11 HAZARDS associated with support systems

Standard(s): Subclause(s): 13.2.11 HAzARDs associated with
IEC 60601-1:2005 9.8.1,9.8.3.1, 9.8.4, 9.8.5 support systems

a) Equipment needed for the test: N/A

b) Safety precautions during the test:

bl " £k 1 : PR o
USe 0TI ar 1Tavurdaiury sditly FRUVEUURES UUTITTY TS TS

c) Test{sample preparation: \/
One fepresentative sample with fully loaded options/ACCESSORIES, the . co
ENCLPSURE in its normal position.

d) Test|conditions:

Do npt energize the DUT during this test.

e) Test|set-up and PROCEDURE:

The PUT is evaluated for HAZARDS asso jated with\su stems based on visual inspectiop of
the M i ided.

f) Prespntation of the t¢

The gonstruction of the g nsiQN o actuatlon system is/is not designed based uppn
detefmination

Means of attach

a floor, wall, ceiling, etc. making adequate allowances for quality of the materials used to make
the connection and list the required materials. Additionally advice/no advice on checking the
adequacy of the surface of the structure to which the parts will be attached. Additionally, the
ACCOMPANYING DOCUMENTS provide/do not provide instructions that once the MECHANICAL
PROTECTIVE DEVICE has been activated, SERVICE PERSONNEL are to be called and the MECHANICAL
PROTECTIVE DEVICE has to be replaced before the ME EQUIPMENT can be used again.

The DUT is/is not marked properly.
The DUT does/does not require a MECHANICAL PROTECTIVE DEVICE.

Where required, the MECHANICAL PROTECTIVE DEVICE isl/is not designed on the basis of TOTAL LOAD,
which includes SAFE WORKING LOAD when applicable.
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13.2.11 HAZARDS associated with support systems (continued)

Standard(s): Subclause(s): 13.2.11 HAzARDs associated with

IEC 60601-1:2005 9.8.1,9.8.3.1,9.8.4,9.8.5

support systems

The MECHANICAL PROTECTIVE DEVICE has/does not have the TENSILE SAFETY FACTORS for all parts

correctly selected.

The MECHANICAL PROTECTIVE DEVICE activates/does not activate before travel (movement)

produces an unacceptable RISK.

The MECHANICAL PROTECTIVE DEVICE takes into account/does not account for continuous

activation and MECHANICAL PROTECTIVE DEVICE intended for single activation.

It did/did not become obvious that the MECHANICAL PROTECTIVE DEVICE has been acti

The MECHANICAL PROTECTIVE DEVICE requires/does not require the use of a /fooL
replgced.

Further use of the ME EQUIPMENT is/is not impossible until the MECHANICA
been replaced.

The marking is/is not adjacent to the MECHANICAL PROTECTIVE D,
to the MECHANICAL PROTECTIVE DEVICE is obvious to the person‘erfo

Therg was no/ was damage to the MECHANICAL PROTECTIYE DEVI
perfgrm its intended function.

Supgort system parts are/are not impaired by Wea(\

ted.

nas

tion

o

N\ @
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13.2.12 Construction requirements for fire ENCLOSURE of ME EQUIPMENT

Standard(s): Subclause(s): 13.2.12 Construction requirements
for fire ENCLOSURE of
IEC 60601-1:2005 11.3 ME EQUIPMENT

a) Equipment needed for the test:

1) Calliper

2) Metric gauge pins

3) 1

nclinometer

b) Safety precautions during the test:

Use hormal laboratory safety PROCEDURES during this test. Q(
c) Test{sample preparation:
One fepresentative test sample.
d) Test|conditions: \>
Do npt energize the DUT during this test. <\(} G
e) Test|set-up and PROCEDURE:

1)

R
i
i
§
1
f

Qo _—

Flammability ratings of materials ar
mplemented a fire ENCLOSURE and
nside of the fire ENCKOSUR i ility rating requirements according to

nly’where the MANUFACTURER has

sed as part of the fire ENCLOSURH or

sessment should include the flammalbility

ating of all plastigs\(i.e. ans/insulators, bobbins, relay housings, plagtic
use holders, sleeyving ulated wire, plastic ENCLOSURES, etc).
IOTE Only<plastjcs ¢ e the spread of fire need be assessed Where severnal
mall amounts\@
ccount.
hd 2)
b)

<6NF\ 20Q5.
f) Presenw\&&tlﬁ\t esults:

> TABLE: Resistance to fire

Item Material/type Manufacturer Flame rating

Insulated wire used within a fire ENCLOSURE has/does not have a flammability rating of FV-1 or
better.

Connectors, printed circuit boards and insulating material on which components are mounted
have/do not have a flammability classification of FV-2 or better.
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13.2.12 Construction requirements for fire ENCLOSURE of ME EQUIPMENT (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
11.3

13.2.12 Construction requirements
for fire ENCLOSURE of
ME EQUIPMENT

The bottom has no openings/has openings complying with Figure 1 constructed with baffles
according to Figure 2 or is made of metal perforated according to Table 4 or is made with a metal
screen with a mesh not exceeding 2 mm by 2 mm center to center and a wire diameter of at least

0,45 mm.

Key

A Parf or component of the
conjponent or part of the

conjponent that is partia
B Pro

Incl
11.
per

htire

=]

@ Bottom of the ENCLOSURE

Figure 2 — Baffle

IEC 2421/05

Y = twice X but never less than 25 mm

@ Baffle plates (may be below the bottom of the ENCLOSURE)

(IEC 60601-1:2005, Figure 38)
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13.2.12 Construction requirements for fire ENCLOSURE of ME EQUIPMENT (continued)

Standard(s): Subclause(s): 13.2.12 Construction requirements
for fire ENCLOSURE of
IEC 60601-1:2005 11.3 ME EQUIPMENT

Table 4 — Acceptable perforation of the bottom of an ENCLOSURE
(IEC 60601-1:2005, Table 25)

Minimum spacing of holes

Minimum thickness Maximum diameter of holes centre to centre

mm mm mm

0.66 114 1.70 (233 holes/645 mm?)
0,66 1,19 ( 2,36

0,76 1.15 RS

0,76 1,19 O\ 238

0,81 1,91 &\@ (\)\g h es/6\4§ mmp)
0,89 1,90 N\ oV \3.18

X
0,91 1,60 \ \ }77

0,91 1,98 / \ 3,18

1,00 1,69,\\ )/ X 2,77

ANDZ DY A AT

eWthe incline line C in Figure 1.

de df metal (except magnesium) or|non-
ME EQUIPMENT and FV-1 or bett¢r for
rding to Table 4 and metal screen mesh,

Sidep have no/have openings within the

that is\
The ENCLOSURE, any baffle or flame batrier ishs n
metalllic materials RATED EAX:2 or better\for ¥ SPOR
FIXEQ or STATIONARY ME EQUIPMENT. Forsohstru
YN

see gbove. N

a
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13.2.13 Marking, conductor colours, indicator lights and controls and ACCOMPANYING

DOCUMENTS
Standard(s) Subclause(s): 13.2.13 Marking, conductor colours,
indicator lights and controls
IEC 60601-1:2005 7.2,73,7.4,7.5,7.6,7.7, and ACCOMPANYING
7.8,7.9 DOCUMENTS

a) Equipment needed for the test: N/A

b) Safefy precautions during the test: N/A

c) Test|sample preparation: \ \>
One fepresentative test sample.
No pfeparation necessary. /\

d) Test|conditions:
Do npt energize the DUT during this tesj«

Evalliate the marking and the ACCOMPANYING BOCUMENTS proXided with the DUT.

e) Test|set-up and PROCEDURE:
Evalyate the markings on Iou%nsu tiomand indicators and controls, and the
ACCOMPANYING DOCUMENTS prowided withhthe D gainspthe requirements in the standard.

C 60601

he markings @

The ACCOMPANYING DOCUMENTS do/do not satisfy the requirements of Subclause 6.8.
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13.2.13 Marking, conductor colours, indicator lights and controls and ACCOMPANYING

DOCUMENTS (continued)

Standard(s)
IEC 60601-1:2005

Subclause(s):

7.2,73,7.4,75,7.6,7.7,
7.8,7.9

13.2.13 Marking, conductor colours,
indicator lights and controls
and ACCOMPANYING
DOCUMENTS

2)

IEC 60601-1:2005:

The markings on the outside of ME EQUIPMENT or ME EQUIPMENT parts do/do not satisfy the
requirements of Subclause 7.2.

The markings on the inside of ME EQUIPMENT or ME EQUIPMENT parts do/do not satisfy the

aHremaente-of-SubelauscaZ
TeTrrer oot

regurements—of Subelaus

The marking of controls and instruments do/do not satisfy the requiremer{s of Subclauss

7.4.

Any symbols do/do not satisfy the requirements of Subclause 7.6.

1.8.

The ACCOMPANYING DOCUMENTS do/do not satisfy thHe requirements o

Any safety signs do/do not satisfy the requirements of Subclause 7.5

ubClause 7.9.

N
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13.3 Measurements and tests performed on non-energized equipment

Table 5 lists those measurements and tests that are performed on a non-energized DUT.

Table 5 — Measurements and tests performed on non-energized equipment

Test per IEC/TR 62354

Clause in

Clause in

No. Description IEC 60601-1:1988 60601-1:2005
13.3.1 Humidity preconditioning 4.10, 44.5 5.7
13.3.2 Impedance of PE connection 18 f) 8.6.4
13.3.3 Dielectric strength 20.4 8.8.3 /
13.3.4 Ball pressure 59.2 b) 8.8.4.1 N
13.3.5 Resistance to environmental stress 8.8.4%/\ \
13.3.6| | Thermal cycling 8,0:3.4 \
13.3.7 CREEPAGE DISTANCES and AIR 59.2 é\9\4 \ \\/
CLEARANCES /\ e
13.3.8 Strain relief (cord anchorage) 57.4 a) 8&5\\/
13.3.9| | cord guard flexing (cord bending) 57.4 b) / ~ S.h\?»\(i B
13.3.10 Access to hazardous moving parts f\\)/ a QN
13.3.11 | Gaps } ( k)g.f\g/z
13.3.12 Instability(in transport position; \’3/4.2.1, 9.4.2.2,9.4.2.3, 9.4.31
excluding transport; from horizontal 4.3.2
and vertical forces and from unwanfed
lateral movement)
13.3.13 | Castors and wheelg/{force f NS) 9.4.2.4.2,9.4.2.4.3
propulsion, movem t ov
threshold)
13.3.14 Handle Io/a\dlng \Z\Lc) 9.4.4
13.3.15 | Safety éitc% a(anon { \26.3 9.8.1,9.8.2
13.3.16| | Support |oaAa@g \/ 28.4 9.8.3
13.3.17] | overflow \| ) 44.2 11.6.2
13.3.18 | Spi \ 44.3 11.6.3
13.3.19 |Leakage N\ \/ 44.4 11.6.4, 13.2.6
13.3.20 < Ingr \of\a{qor %rticulate matter 44.6 11.6.5
13.3.21 Cle 'na stehs{iza ion and disinfection 44.7 11.6.6, 11.6.7
13.3.22 | Rush (rigittity)y” 21 15.3.2
13.3.23] ‘| Impact 21; 22 15.3.3
13.3.24 Drop impact 21.5; 21.6 15.3.4
13.3.25 | Rough handling 21.6 15.3.5,9.4.2.4.3
13.3.26 Mould stress relief 15.3.6
13.3.27 Actuating parts of controls (knob pull 56.10 b) and ¢) 15.4.6.1, 15.4.6.2

and limitation of movement)
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13.3.1 Humidity preconditioning

Standard(s): Subclause(s): 13.3.1 Humidity
IEC 60601-1:2005 5.7 preconditioning

a) Equipment needed for the test:
1) Environment chamber

2) Relative humidity and temperature recording equipment

b) Safety precautions during the test:

Use narmal Iahnmfnry annfy PROCEDIIRES dllring this test

Ao

c) Test{sample preparation:

d th\cmv/atic

This test is to be applied only to those ME EQUIPMENT parts likely to
condjtions that are simulated by the test.

One fepresentative test sample.

Prior|to conditioning, parts of the DUT (covers) that coul
were|removed and separately placed in the chamber.

During conditioning, cable entrances and/or a condui
Do npt energize the DUT during this teg(\

d) Test|conditions:

A humidity chamber having relative humjdity of 9 o\is set to any convenient temperatjire

(T) Qetween 20 °C and 32 °C. The DUT\ bef being ptace
temperature between Tay\q+ 4) °C and kgi\at\

e) Test
1) P

set-up and PROCEDU

the

the
di

performed<for a p
3) Thefn the DUT is‘femoved from the chamber, placed in a normal environment (temperature
approximately T, humidity 45 % — 65 %) and 1 h later (for the IEC 60601-1:1988 only) LEAKAGE
CURRENT tests are performed according to 13.4.7 to 13.4.12 inclusive.

eriod of 1 min between applicable parts.

f) Presentation of the test results:
The chamber temperaturewas __~ °C.

The relative humiditywas __~~ %.
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13.3.2 Impedance of PE connection

Standard(s): 13.3.2

IEC 60601-1:2005

Subclause(s):
8.6.4

Impedance of PE
connection

a) Equipment requested for the testing:

1)

Adjustable a.c. current source with a frequency of 50 Hz or 60 Hz and with a no-load
voltage not exceeding 6 V, which is able to produce 25 A or 1,5 times the highest RATED
current of the relevant circuit(s), whichever is greater (£ 10 %)

2) Suitable voltmeter and ammeter

3) Assorted connectors and cables

4) $hunt, or
5) Ground bond tester A
b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test.

High|current testing can cause excessive localized heating of cerdustive parts‘aRd possible

burng. An operator wearing conductive jewellery needs to taképrecaution enslre contact with

the High current test circuit is prevented.
c) Test{sample preparation: \)
One fepresentative test sample. & G
d) Test|conditions:
Do npt energize the DUT during this test. %
1N
e) Test|set-up and PROCE :

1) A test currefite t RATED current of the relevant circuit(s)
whichever s gyé o) fgm a‘qurient source with a frequency of 50 Hz or 60 Hz gnd
with a no-load , is passed for 5 s to 10 s through the PROTECTIVE
: 3 contact in the APPLIANCE INLET or the protective earth
f PR@TECTIVELY EARTHED part

2) 7 gen the earth terminal and the part to be earthed is measured, and|the
1 0 points is to be calculated

3) T nt leads impedance should be considered.

f) Presvntatl\on\o\\the\@a\/esults
TABLE: Impedance of PE connection
Measured
Test current voltage Resistance
{)] Duration (U) (R)
Test location A s \Y, Q
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13.3.2 Impedance of PE connection (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s): 13.3.2 Impedance of PE
8.6.4 connection

R=U/

The calculated resistance:

() did not exceed 100 mQ for PERMANENTLY INSTALLED ME EQUIPMENT, and for ME EQUIPMENT

with an APPLIANCE INLET;

() did not exceed 200 mQ for ME EQUIPMENT with a non-DETACHABLE POWER SUPPLY CORD.

X3

@%
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13.3.3 Dielectric strength

Standard(s): Subclause(s): 13.3.3 Dielectric strength
IEC 60601-1:2005 8.8.3

a) Equipment needed for the test:

Dielectric strength a.c. and/or d.c tester (HiPot) as appropriate.

In order to ensure standardized control of test voltage in time, testers with program

controlled test voltage are recommended. Manual adjustment of the test voltage in certain

circumstances can be valuable.

The test equipment should display the current measurement through the insulation.

Alternatively, where needed, current can be measured using an ammeter ifl series providing it
i }
i
€
i
t
b) Safe
The be
acce
Prov the
poss
Desi
Test
activ
Put g
Take]
(Con
Test est.
c) Test
1) 1 the
i
2) at allow for short-circuiting of either circuit side of the
€ emoval of specified components.
3) inghacross ore than one safety insulation, give consideration to the effects
q ve on the safety insulation involved and over-voltage stressing of|
f inswation in the test circuit path. In such test situations, a separate test pf
€ y tion using the applicable dielectric strength test voltage might be
necessary.
4) Tightly cover ENCLOSURES or their parts made of non-conductive material with foil. Place fpil
so that it does not bridge the safety insulation under test but does test all applicable areas.
5) The surface of cables and lead wires connected to the DUT should be treated as parts of the
DUT ENCLOSURE.
6) The surface of mains power cords can be exempt from wrapping with foil and inclusion as an

electrical test node based on relevant analysis of the component.
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13.3.3 Dielectric strength (continued)

TR 62354 © IEC:2009(E)

Standard(s):
IEC 60601-1:2005

Subclause(s): 13.3.3

8.8.3

Dielectric strength

d) Test conditions:

Connect test circuits (switches and relay contacts closed) and do not en
necessary (to prevent battery powered DUT’s from being energized),use
insulation to block one pole of the battery.

ergize the DUT. If
a solid piece of

Perform testing immediately after humidity preconditioning treatment, after any required
sterilization PROCEDURE, and after reaching the steady state operating from the excessive

temperature test
e) Test|set-up and PROCEDURE:
1) Prior to the test, discuss the equipment design, insulation diagram a
gtrategy with the MANUFACTURER. Determine the dielectric strength w
e applied across each safety insulation and circuit arrangemeng.nc
he removed and any circuits to be short-circuited.
2) \VVhere appropriate, apply two MEANS OF PROTECTION accordg
3) PRerform the testing across the single MEANS OF PROTEC
EANS OF PROTECTION safety insulation
4) [erform each dielectric strength test in the sequente b
oltage, then ramping the voltage over a 10 s
0 s period to less than half the te
5) Breakdown (current that rapidly incr
Corona discharge or a single momen n.
6) Observing the linear relationship betwe to
¢hange in current thro h the safet
gafety insulation.
f) Prespntation of the t Its
Therg was/was o indication ml%{ea down.
AB E: Dielectric strength
\Ql?.on type:
SIC -SUPPLEMENTARY /
I-DOYBLE / RI-REINFORCED)
r IEC 60601-1:1988)
(Functional / one moor /
Insulatio test two MooP / one MOPP/ WORKING Test
(area from insulation two MOPP) VOLTAGE | voltage
diagram) (for IEC 60601-1:2005) \Y \ Remarks
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13.3.4 Ball pressure

Standard(s):
IEC 60601-1:2005

Subclause(s): 13.3.4 Ball pressure

8.8

4.1

a) Equipment needed for the test:

1) Ball pressure apparatus (Figure F.4)

2) Heating cabinet with temperature measuring device

3) Calliper with magnifying feature or additional magnifying equipment

4) Watch/clock

5) $upport for specimen with place to embed thermocouple

b) Safety precautions during the test:

No

n

becial safety precaution required.

c) Test{sample preparation:

Spedial preparation of the insulating material might be ne

the tgst.

d) Test|conditions:

The {emperature in the heating cabin
of th¢ insulating material. For exampl

q

- 125°C+2°Cor

description &2 °
heating (t .
for parts of

et
e:

Se

ytemperature specified in the technical
that was determined during the test for norma
the insulating material, whichever is the high

[
=

e) Test|set-up and #

measured with.g/Slide calliper.

f) Pres¢ntation of the test results:

Part name Material

Thickness
mm

Temperature
rise during

normal Temperature Diameter of
heating during test impression
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13.3.5 Resistance to environmental stress

Standard(s): Subclause(s): 13.3.5 Resistance to
IEC 60601-1:2005 8.8.4.2 environmental stress

a) Equipment needed for the test:

1)

An oxygen cylinder with a capacity at least 10 times the volume of the test samples. The
cylinder has the means to suspend the test sample and to be filled with oxygen and hold
pressure of 2,1 MPa = 70k Pa.

b) Safety precautions during the test:

2) Commercial oxygen that is not less than 97 % pure.

3) Clock or watch to measure time.

4) A means to heat the test sample to 70 °C + 2 °C. (
N

Use

Car
flam

e'LuI consideration to the handling of concentrated oxygen undeyg’pr e ircluding the

hormal laboratory safety PROCEDURES during this test.

ability of such mixture.

c) Test{sample preparation:

Disagsemble the DUT so that ceramic materials, beads
conductors may be inspected.

Acquire parts that are used for safety insulation an
Suspend these parts within the oxygeléme

material of heating

| latex rubber for the test.

d) Test|conditions:

Priof to inspection of safety insulation parts, considgr ’ i for the
envifonment and EXPECTED SERVICE LIFE incl ithi result

in the disposition of dust
CLEARANCES.

For
2.1

nsulation parts a e of\xa
MPa + 70 kF}Qat

e) Test|set-up a@

1)

5)

hd the like, and beads alone are checked by
SUPPLEMENTARY Or REINFORCED INSULATION.

ihg conductors are embedded is also checked by inspect|on,
ANS OF PROTECTION.

s including impairment by deposition of dirt or dust resulting from wear

arts‘of natural’latex rubber are aged in an atmosphere of oxygen under pressure. The

amples are suspended freely in an oxygen cylinder, the effective capacity of the cylinder is
at least 10 times the volume of the samples. The cylinder is filled with commercial oxygen not
less than 97 % pure, to a pressure of 2,1 MPa + 70 kPa.

The samples are kept in the cylinder at a temperature of 70 °C £ 2 °C for 96 h. Immediately
afterwards, they are taken out of the cylinder and left at room temperature for at least 16 h.
After the test, the samples are examined. Cracks visible to the naked eye constitute a failure.

f)

Presentation of the test results:

Ceramic material not tightly sintered, and the like, and beads alone are/are not used as
SUPPLEMENTARY Or REINFORCED INSULATION.

Insulating material in which heating conductors are embedded is/is not used as TWO MEANS OF
PROTECTION.

Cracks visible to the naked eye were/were not found upon inspection of natural latex rubber after
exposure to oxygen at pressure and temperature as specified herein.
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13.3.6 Thermal cycling

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.9.3.4

13.3.6 Thermal cycling

a) Equipment needed for the test:

1) Environmental chamber

2) Dielectric strength tester

b) Safety precautions during the test:

Use normal laboratory safety PROCEDURES during this test.

c) Test{sample preparation:

This fest is to be applied only to ME EQUIPMENT containing insulating compound

insulpting parts.

ther

Insylating compound

insulption between conductive parts and insulating compound form'<(g\ac\

Description <

1)

2)

One fepresentative test sample.

Do npt energize the DUT

d) Test|conditions:

1)

=D =h (0 -,

hultiplied by 1,6.

2) FKor situationg whe
the reliabilj
génamelled wire’i
\

e (24O

ingle finished sample is tested. The sa N
pllowed by humidity pfesonditioning\accoxd

V]

rts,
d

the

ast

test

e) Test|set-up and PRGCEDURE:

The :\mplp is Qllhjp{"fpd 10 times ta the fnllnwing sequence of fpmpprahlrp ryrlpe'

68 h at
1h at
2h at

not less than 1 h at
where T; is the higher of:

T1+2 °C;

25°C +2 °C;
0°C+t2°C;
25°Cx2°C,

— 10 °C above the maximum temperature of the relevant part, or

- 85°C.

However, the 10 °C margin is not added if the temperature is measured by an embedded

thermocouple.

The period of time taken for the transition from one temperature to another is not specified, but

the transition is permitted

to be gradual.
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13.3.6 Thermal cycling (continued)

Standard(s): Subclause(s): 13.3.6 Thermal cycling
IEC 60601-1:2005 8.9.3.4

f) Presentation of the test results:

The tests are followed by inspection, including sectioning, and measurement. Cracks or voids in
the insulating compound such as would affect the homogeneity of the material constitute a failure.

There were/were no cracks or voids found in the insulating compound.

@%
N
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13.3.7 CREEPAGE DISTANCES and AIR CLEARANCES

Standard(s): Subclause(s): 13.3.7 CREEPAGE DISTANCES and
IEC 60601-1:2005 8.9.4 AIR CLEARANCES

a) Equipment needed for the test:

1)
2)
3)
4)

Standard gauges

Callipers with magnifying feature or additional magnifying equipment
Standard test finger (Figure F.1)

Test hook (Figure F.2)

b) Safety precautions during the test:

Use

hormal laboratory safety PROCEDURES during this test. {x

d) Test|conditions:

Whep determining AIR CLEARANCE Or CREER

c) Test{sample preparation: \>
Do npt energize the DUT during this test.

surfgce of an msulatlng ENCLOSURE is i e i if it was covered by metal
foil W

Any ¢ of

1 mnp moved into the least favourable positi

Whe

acro

CREH grts moving relative to each other are

mea positions.

Com

Any

Coatjngs of var 'sh ena i i . i i i ial, er,
are donsideyéed a ylat ing i i i i i qual
thickhess STo)s

If CREEPAGE i Dy
one tive parts, the minimum value specified in [IEC 60601-1:2005 appljes
to the sum i , except that distances less than 1 mm are not taken into consideration.

If thgre are grooves Wransverse to the CREEPAGE DISTANCE, the wall of the groove is counted as
CREEPAGE DISTANCE only if the width of the groove is more than 1 mm (see Figure 5). In all othler
casep the groove is neglected

In the case of a barrier placed on the surface of insulation or held in a recess, the CREEPAGE
DISTANCES are measured over the barrier only if the latter is so affixed that dust and moisture
cannot penetrate into the joint or recess.

For a DUT provided with an APPLIANCE INLET, the measurements are made with an appropriate
connector inserted. For other DUTs incorporating POWER SUPPLY CORDS, they are made with
supply conductors of the largest cross-sectional area specified by the MANUFACTURER and also
without conductors.

Movable parts are placed in the least favourable position; nuts and screws with non-circular
heads are tightened in the least favourable position.
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13.3.7 CREEPAGE DISTANCES and AIR CLEARANCES (continued)

Standard(s) Subclause(s): 13.3.7 CREEPAGE DISTANCES and

IEC 60601-1:2005 8.9.4 AIR CLEARANCES

CREEPAGE DISTANCES and AIR CLEARANCES through slots or openings in external parts are
measured to the standard test finger. If necessary, a force is applied to any point on bare

conductors and to the outside of metal ENCLOSURES in an endeavour to reduce the CREEPAGE

DISTANCES and AIR CLEARANCES while taking the measurements.

The force applied by means of a standard test finger has a value of:

2 N for bare conductors;

Al
T

2 £
J N TUTN CINUDLUOUINLCO.
CREHPAGE DISTANCE and AIR CLEARANCES are measured after use of the test h/aq(if relevant.

e) Test|set-up and PROCEDURE:

Compliance is checked by measurement taking into account the rule

shown.

PAGE DISTANCE and AIR CLEARANCE — Example 2
(IEC 60601-1:2005, Figure 23)

R CREEPAGE DISTANCE 3§

CLEARANCE are measy
directly across the su

Figure 3 — CREEPAGE OISTANGE anv ARANCE — Example 1
(IEC 5, )
W\ Condition: Path under considera
f— includes a parallel- orf
— o .._.T/.'V\.VT‘Q. — converging-sided gro
: | ERTATATATAT: EEREA RS B EATNEREN TIERET| L any depth with a widt
than 1 mm.
15 2406/05 Rule: CREEPAGE DISTANCE 3

CLEARANCE are measy
directly across the gr

Condition: Path under considera
includes a parallel-sid
groove of any depth g
to or more than 1 mm

bar

ionis a

nd AIR
red
face.

ion

ve of
less

nd AIR
red
ove as

ion
ed
nd equal

IEC 2407/05

Figure 5 — CREEPAGE DISTANCE and AIR CLEARANCE — Example 3
(IEC 60601-1:2005, Figure 24)

8 Ruiu. AIK CLEARANULE ib i.ilb'
sight” distance. CREEPAGE
DISTANCE path follows the
contour of the groove.

‘line of
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13.3.7 CREEPAGE DISTANCES and AIR CLEARANCES (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.9.4

AIR CLEARANCES

13.3.7 CREEPAGE DISTANCES and

L

AL
T

SN
SR FRARLRKS
SN SRS
Reteleteteiteteletelely

IEC 2408/05

Condition: Path under considera

tion

includes a V-shaped groove
with a width greater than

1 mm and an internal
less than 80 °.

Rule: AIR CLEARANCE is the

angle of

“line of

sight” distance. CREEPAGE
DISTANCE path follows the

IEC 2410/05

Condition: Path under considera

but
tom of
link.

ion

lshortest
e top of
TANCE
ur of the

ion

includes an uncemenfed joint

with grooves less tha
wide on each side.

1 mm

Rule: CREEPAGE DISTANCE gnd AIR

CLEARANCE path are t
of sight” distance sho

Figure 8 — CREEPAGE DISTANCE and AIR CLEARANCE — Example 6
(IEC 60601-1:2005, Figure 27)

he “line
vn.
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13.3.7 CREEPAGE DISTANCES and AIR CLEARANCES (continued)

Standard(s): Subclause(s): 13.3.7 CREEPAGE DISTANCES and
AIR CLEARANCES
IEC 60601-1:2005 8.9.4
Condition: Path under consideration
21 mm 21 mm includes an uncemented joint

with grooves equal to or more
that 1 mm wide on each side.

i
g L e e
S S TS5
S IEC 2411/05
Jline of
PAGE
lows| the
Figure 9 — CREEPAGE DISTANCE and AIR CLEAR
(IEC 60601-1:2005, Fig
>1 mm <1 mm X lon
| f— includes an uncemenfed joint
with a groove on one kide less
than 1 mm wide and the
] N groove on the other s|de
e e [’ e’ s i e, !, oy, e e
: equal to or more than|1 mm
\/ wide.
— - (@N Rule: AIR CLEARANCE and CREEPAGE

DISTANCE are as shown.

1 2412/05

igure 10"~ SREEPAGE-DISTANGE and AIR CLEARANCE — Example 8
(IEC60681-1:2005, Figure 29)

account.

Condition: Gap between head of|screw
and wall of recess wide
enough to be taken info

Rule: The AIR CLEARANCE is|the
shortest distance to ahy point
on the head of the screw.
CREEPAGE DISTANCE fath
follows the surface.

IEC 2413/05

Figure 11 — CREEPAGE DISTANCE and AIR CLEARANCE — Example 9
(IEC 60601-1:2005, Figure 30)
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13.3.7 CREEPAGE DISTANCES and AIR CLEARANCES (continued)

Standard(s): Subclause(s):
IEC 60601-1:2005 8.9.4

13.3.7 CREEPAGE DISTANCES and
AIR CLEARANCES

f) Presentation of the test results:

The results of the measurements are specified in the table.

TABLE: CREEPAGE DISTANCE and AIR CLEARANCE

Insulation type:

(Bl-BAsIC |/ SI-SUPPLEMENTARY /

Dl o + LRl oo nos o

TN )
DTDOUDTE T INRETNTOURCTDY)

(for IEC 60601-1:1988)

(Functional / one mooPr /

Insuldtion under test two MooP / one moPP/
(area from insulation two MoPP)
diagram) (for IEC 60601-1:2005)

CREEPAGE IR g
DISTANCE \.CL NC

mrp/\ m

arks

%
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13.3.8 Strain relief (cord anchorage)

Standard(s): Subclause(s): 13.3.8 Strain relief (cord
IEC 60601-1:2005 8.11.3.5 anchorage)

a) Equipment needed for the test:
1) Spring balance, 30 N to 100 N
2) Device that allows the pull force to be applied on the cord sheath
3) Torque meter, 0,1 Nm to 0,35 Nm

4) Device that allows the torque to be applied on the cord

5) $cale and weight for determination of the mass of the DUT
6) Callipers
7) Radius gauges /\ &

b) Safety precautions during the test:

No special safety precaution required.

c) Test{sample preparation:

The $ample should be securely mounted. The power
discqnnected from the terminals or fro
ends| were marked. A mark is made on
anchorage.

pr

>

d) Test|conditions:
Do npt energize the DUT during this tes %
N

e) Test|set-up and PROQED

The ¢ord was s
each|time for 1 s\
whilg

ted in Table 6. The pull was applied without jerks,
ent of the mark on the cord sheath was measurefd
I. Immediately afterwards, the cord was subjected [for

meagy

e 6 — Testing of cord anchorages
(IEC 60601-1:2005, Table 18)

Mass (m) of ME EQUIPMENT Pull Torque
kg N Nm
m<1 30 0,1
1T<m<4 60 0,25

m>4 100 0,35
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13.3.8 Strain relief (cord anchorage) (continued)

Standard(s): Subclause(s): 13.3.8 Strain relief (cord
IEC 60601-1:2005 8.11.3.5 anchorage)

f) Presentation of the test results:

It was/was not possible to push the cord back into the unit to such an extent that the cord or its
conductors, or both, could be damaged or internal parts of the unit could be displaced.

The cord did/did not slip in its anchorage.

The cord sheath was/was not displaced by more than 2 mm.

The conductorends-dididid-not-move-morethand-mm-from-their nnrmolly connected pr\cifinn_

The PROTECTIVE EARTH CONDUCTOR was/was not subjected to strain as long a
conductors are in contact with their terminals.

CREHPAGE DISTANCES and AIR CLEARANCES were/were not reduced belo
The ¢ord anchorage was/was not made of insulating material; or

the dord anchorage was/was not made of metal but insulated f z )
ACCE[SSIBLE PARTS by at least one MEANS OF PROTECTION; or

the gord anchorage was/was not made of metal provideg‘with™a
affixed to the cord anchorage or a flexible bushing thatfor i ) in
Subdlause 8.11.3.6 of IEC 60601-1:2005 and the lining\or bu
PROTECTION.

The ¢ord anchorage does/does not cl
insulption.

Scres, if any, that are used when replacing the \eOWER
component other than parts of the cord nch@?ag\e

PPLY CORD do/do not serve to fi¥ any

/\ /TAQ& Cuard . nf:h ages

N o}\\\nuv)
E EQUIPMEN Torque
Cord unde/\t\es \K K N Nm Remarks

N N
N

AN

\
SRS D
N\
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13.3.9 Cord guard flexing (Cord bending)

Standard(s): Subclause(s): 13.3.9 Cord guard flexing (Cord
IEC 60601-1:2005 8.11.3.6 bending)

a) Equipment needed for the test:
1) Calliper
2) Weights
3) Cylinder of 1,5 x diameter of cord

b) Safety precautions during the test:

No special safety precaution required. <\(
A

n

c) Test{sample preparation:
The sample should be securely mounted.

d) Test|conditions:
Flat ¢ords are bent in a direction perpendlcular to the plane c ntaln Is of the cores.

e) Test|set-up and PROCEDURE:

The tnit is placed so that the axis of the/ cord guar
angl¢ of 45° when the cord is free from stres
the gverall diameter (mm
the ffee end of the cord.

attaching the mass, thP\adl s O e cor

erethe cord leaves it, is projected at an

rams, equal to 10 times the squar¢ of
e minor radius of the cord, is attachgd to
of least resistance. Immediately afte
is measured.

Weight attached:

f) PresLntatlon of the ti\{\g\ \Q
Cord|diameter

Radips of curva ure

The fadius 6f r\w cord was/was not less than 1,5 x D.
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13.3.10 Access to hazardous moving parts

Standard(s): Subclause(s): 13.3.10 Access to hazardous

IEC 60601-1:2005 9.2.1 moving parts

a) Equipment needed for the test:
1) Standard test finger (Figure F.1)
2) Unjointed test finger
3) Force gauge
4) Test hook

5) \Vatch/clock

b) Safety precautions during the test:

c) Test{sample preparation:

A sample, with all OPERATOR ACCESS COVERS removed.

Use pormal laboratory safety PROCEDURES during this test. &x/
AN

d) Test|conditions:
This ftest applies to ME EQUIPMENT that c zardQusym vmg parts.
Do npt energize the DUT during this test

e) Test|set-up and PROCEDURE
1)

.
F S
perpendicular to the sy
.

q

f

provide access to hazardous moving
N for 10 s and in a direction substantially

2) The test fi < ’ ct or
ome into the path
fi with
g force of 30\N st
{ :
The llowi €
Opengm.g\I}o\a\\io}r\ > Hazardous moving part Remarks
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13.3.10 Access to hazardous moving parts (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
9.2.1

13.3.10 Access to hazardous
moving parts

f) Presentation of the test results:

It was/was not possible to touch or come into the path of hazardous moving parts in OPERATOR
access areas with the test finger.

It was/was not unlikely that SERVICE PERSONNEL could unintentionally contact or come into the
path of hazardous moving parts during servicing operations involving other parts of the

ME EQUIPMENT.

with [he standard test finger:

It wals/was not possible to touch or come into the path of the following haza;diﬁsw pafts

TABLE: Touchable hazardous moving parts/\\ \ \

Location

Remarks
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13.3.11 Gaps
Standard(s): Subclause(s): 13.3.11 Gaps
IEC 60601-1:2005 9.2.2.2

a) Equipment required by the test:
1) Callipers

2) Steel rule, steel tape or other distance measuring device

b) Safety precautions during the test:

Use pormal Inhnrnfnr\ll enfnf\]/ PRQCEDURES dllring this test

c) Test{sample preparation:

A tedt sample with all ACCESSORIES, APPLIED PARTS and guards.

d) Test|conditions:

The PUT is energized only to provide the minimum ga dis e(s
during gap measurement.

\

thendisconnected from p

ower

e) Test|set-up and PROCEDURE:
Inspé¢ct for TRAPPING ZONES according to le 7, sonsider g various parts of the human body
relatjve to the DUT and its associated p rts

f) PresIntatlon of the test su}ts\g \mg/g\/
It was/was not posaMh hakardeus arts within the TRAPPING ZONES.

< > < TME. Gaps

Location /\ \/\\/ Remarks
O N/

< >

NN N

S
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13.3.11 Gaps (continued)

TR 62354 © IEC:2009(E)

Standard(s): Subclause(s): 13.3.11 Gaps
IEC 60601-1:2005 9.2.2.2
Table 7 — Acceptable gaps ®
(IEC 60601-1:2005, Table 20)
Adult Children
gap a gap a
Part of body mm mm Illustration
Body >500 >500
TN
Head >300 or <120 >300 or <60 4 a \Q
I
Leg >180 § 180 ‘E’
i
Foot w >120 25 I__Ié_
(N a
<> s 50 max.
Toes % >50 % [ ! l
a
QX\ ﬁ(
rm >120 >120
a
Hand, wrist, fist >100 >100 ﬁ
Finger >250r<8 >250r<4

@ The values in this table are taken from 1SO 13852:1996.
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13.3.12 Instability (in transport position; excluding transport; from horizontal and vertical
forces and from unwanted lateral movement)

Standard(s): Subclause(s): 13.3.12 Instability (in transport
. position; excluding
IEC 60601-1:2005 9.4.29.14, 312924, 3.3.2.3, transport; from horizontal
T Ty e and vertical forces and
from unwanted lateral
movement)

a) Equipment needed for the test:

Planes inclined 5° and 10° from the horizontal (larger than the base of the DUT)

1)

2) Z5U0 N strain gauge

3) 800 N weights

4) $cale (for weighing the DUT)

5) Ipclinometer or steel rules

6) Test floor surface that is hard and flat (i.e. concrete floor covergd wit to Amma thick

inyl flooring material)

7) $teel ruler, steel tape or equivalent means to measur;,d-i-sie

es
b) Safety precautions during the test: \>
Use hormal laboratory safety PROCEDURES during this tXge appropriate precautions and
necefsary test personnel considering t UT oyegbalancin w@ movjng.

c) Test{sample preparation:

Priorfto conducting the test, prepare the, DU accordance Wwith the ACCOMPANYING DOCUMENTS
for transport condition. Always use wors casing ndMocating of drawers, doors, shelvesg,
etc. yithin the MANUFACTURER'® ifications.\Ne/following should also be considered:

- 1 leads: the POWER SUPPLY CORD and any
ihterconnecting co 3 he [eéast favourable combination of possible
cetachable@ A RIE§ andhJoad as specified in NORMAL USE.

— A DUT havi is pravided with the specified DETACHABLE POWER SUPPL
d

- 1 ki on the inclined plane or positioned on holders attachgd to
the DUT/iq_th ost unfavourable for stability.

— If castoxs/whee , they are temporarily immobilized, if necessary by blocking,|in
the

- 0 S lygs and the like are placed in the most disadvantageous position ang
fully | or unjoaded, whichever represents “worst case” as specified in the ACCOMPAN|YING
QOCUMENTS.

— A DUT having containers for liquids is tested with these containers completely or partly filled
orempty;whicheveristeastfavouratte:

— DUT carrying a PATIENT is loaded with maximum PATIENT weight, unloaded or loaded with a
weight in between, whatever is considered the worst case.

d) Test conditions:

Do not energize the DUT during this test. ME EQUIPMENT with APPLIED PARTS and ACCESSORIES and
drawers, doors and shelves fully loaded as specified in the ACCOMPANYING DOCUMENTS.
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13.3.12 Instability (in transport position; excluding transport; from horizontal and vertical

forces and from unwanted lateral movement) (continued)

Standard(s): Subclause(s): 13.3.12 Instability (in transport
. position; excluding
IEC 60601-1:2005 9.4.29.14, 312924, 3.3.2.3, transport; from horizontal
T Ty e and vertical forces and
from unwanted lateral
movement)

e) Test set-up and PROCEDURE:

Tilt test:

1)

2)

3)

4)

inclined) from its intended upright position.

NOTE 1 For 10° tilt: (Distance lifted) = (Width of base) x (0,1736) = 10°
For 5° tilt: (Distance lifted) = (Width of base) x (0,0875) = 5

gurface such as a floor or table.
Transport includes moving the DUT from room to room-
Force test:

The test applies to DUTs having a mass of grea
[DUTs intended to be used on the flo6

The DUT and its parts are placed oma hoxjzontal plane“aqd a foyce equal to 25 % of its
Wweight, but not more than 220 N, is applied} i ept directions with an upward
¢omponent. Unless otherwise mark Y ied at any point of the DUT but no
g¢xceeding 1,5 m from the floor. The DU m sliding on the floor by use of a
horizontal obstruction that i j oes not exceed 20 mm height. If the
gpplication of the test £ j nt of the DUT, increase the height of the
@¢bstruction to the yni

e

s in

t

It the

hd

d to

be in full contact W|th uneven surfaces e.g. corrugated or curved surfaces

Test for tilt caused by unwanted lateral movement:

The MOBILE ME EQUIPMENT is placed in its transport position (or in the worst-case NORMAL USE
position) with the SAFE WORKING LOAD in place and the locking device (e.g. brakes) activated,
on a hard flat surface inclined at 10° or 5° from the horizontal plane. If castors are
incorporated, they are positioned in their worst-case position.

The ME EQUIPMENT (TRANSPORTABLE Or STATIONARY ME EQUIPMENT that is intended to be used on
the floor) is placed on a horizontal plane with the SAFE WORKING LOAD in place and the locking
device (e.g. brakes) activated. If castors are incorporated, they are positioned in their worst-
case position. A force equal to 20 % of the weight of the DUT, but not more than 220 N, is
applied in any direction, except a direction having an upward component, at the highest point
of the ME EQUIPMENT but not exceeding 1,5 m from the floor.
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13.3.12 Instability (in transport position; excluding transport; from horizontal and vertical

forces and from unwanted lateral movement) (continued)

Standard(s): Subclause(s): 13.3.12 Instability (in transport

IEC 60601-1:2005 9.4.2.1,9.4.2.2,9.4.2.3,
9.4.3.1,9.4.3.2

position; excluding
transport; from horizontal
and vertical forces and
from unwanted lateral
movement)

f) Presentation of the test results:

1) Tilt test:

FI)he Uit test was conducted at o~ or 10"

osition of cables:

Posjition on the incline Describe worst-case loading Q&?N&Wts

\\\\>

RER &

OO

The DUT did/did not overbalance. \—/

fo the PATIENT, OPERATQOR or other person

2) FKorce test:
[Veight of DUT: _

Total force

Force appl ed
Force also a Qt\\ \/\/

The DUT did/did not move unexpe tedl% ree that could present an unacceptable

RISK

Result

Lecation Height from Direction of
Forceﬁ ied x appli floor force
N

%

The DUT, any ACCESSORY, or any parts did/did not overbalance.

Applicable surfaces are/are not marked with a clearly legible warning of the Risk;

symbol used;

The following features for additional stabilization means were required:
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13.3.12 Instability (in transport position; excluding transport; from horizontal and vertical
forces and from unwanted lateral movement) (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s): 13.3.12 Instability (in transport
position; excluding
9'4'29'14’ 212924’ 3'3'2'3’ transport; from horizontal
T Ty S and vertical forces and
from unwanted lateral
movement)

3) Downward force test:

Force applied to:

[force also applied 10:

Forge applied

Location
applied

-
Hei?l?)toi:’rom &giu%\
DN

(
EZNG LN
N/

gymbol used.

4)

Trakes are
ctuation o

The DUT, any ACCESS®

Wt provided on the DUT; __ |

2d
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13.3.13 Castors and wheels (Force for propulsion, movement over a threshold)

Standard(s): Subclause(s): 13.3.13 Castors and wheels

. (Force for propulsion,
IEC 60601-1:2005 9.4.2.4.2,9.4.2.4.3 movement over a

threshold)

a) Equipment needed for the test:

)
2)
)

Hard flat horizontal floor (vinyl covered concrete)
Force gauge with a range exceeding 200 N

Stop watch, watch or clock

4) $teelruler or steel tape or equivalent means to measure distance
5) In place of 3) and 4) above, a means to measure the rate of linear mov nt
6) 20 mm high by 80 mm wide threshold affixed to the floor
7) $cale (for weighing the DUT) <\
b) Safety precautions during the test: \ \)
Use hormal laboratory safety PROCEDURES during this test. Usé app ia recautions and

One

LOAD|in place as indicated in the ACCOMRANYI

necepsary test personnel, considering the DUT overbalymg& in
\)/\

c) Test{sample preparation:

@

Fepresentative sample of MOBILE E in #tans ort@it' with any SAFE WORKIN

d) Test|conditions:

ME EQUIPMENT, APPLIED P

shel
This

need

e) Test

1)

3

pfopel the DUT at a speed of 0,4 m/s £ 0,1 m/s is measured.

a threshold:

Cross- sectlon 20 mm high and 80 mm W|de that is afflxed flat on the roor AII wheels and
castors are to impact the obstruction at a speed of 0,4 m/s = 0,1 m/s for manual MOBILE ME
EQUIPMENT, or for motor driven MOBILE ME EQUIPMENT, the maximum speed capable of being
maintained.

f) Presentation of the test results:

1)

Force for propulsion:
Total force applied: ___~ N

Force applied to:

The force required to move the DUT does not/does exceed 200 N or the ACCOMPANYING
DOCUMENTS specify that the DUT is to be moved by more than one person.
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13.3.13 Castors and wheels (Force for propulsion, movement over a threshold) (continued)

Standard(s): Subclause(s): 13.3.13 Castors and wheels

. (Force for propulsion,
IEC 60601-1:2005 9.4.2.4.2,9.4.2.4.3 movement over a

threshold)

2) Movement over a threshold:
The DUT was/was not able to pass over the 20 mm high threshold.
The DUT did/did not overbalance when passing over the 20 mm high threshold.

After the test, there was/was no observable reduction of CREEPAGE DISTANCES or AIR

GEEARANGES
AN TOT

After the test, there was/was no observable access to hazardous electric arts.

After the test, there was/was no observable access to moving parts./\ x



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

TR 62354 © IEC:2009(E) - 67 -

13.3.14 Handle loading

Standard(s): Subclause(s): 13.3.14 Handle loading
IEC 60601-1:2005 9.4.4

a) Equipment needed for the test:

1) Calliper
2) Weights or tension gauge
3) Scale (for weighing the DUT)

4) Means to uniformly distribute the weight over a 7 cm length at the centre of the handle

b) Safety precautions during the test:

Use hormal laboratory safety PROCEDURES during this test.

c) Test{sample preparation: \ \>
One fepresentative sample with fully loaded options/ACCESSORIES \GORsistiig_of the complete

ENCLPSURE in its normal position.

d) Test|conditions:

%

() The ME EQUIPMENT is furnished with

The ME EQUIPMENT is furnished with andl¢ but so/designed that is might
Qe carried by only one handle.
.
q

e) Test|set-up and PRO

1) The handle i > enhare subjected to a force equal to four times the
weight of tR i i

2)
Y ing
with more than one handle but is so designed that it can
# handle, then each handle is to be capable of sustaining the
3) ied upiformly over a 7 cm length of the handle at the centre, starting at zero

ing so that the test value will be attained in 5 s to 10 s and maintained

f)

Presentation of the test results:

ME EQUIPMENT other than PORTABLE ME EQUIPMENT OF IS part with a mass of more than 20 kg that
needs to be lifted in NORMAL USE or transport is/is not provided with suitable handling devices (for
example handles, lifting eyes, etc.) or the ACCOMPANYING DOCUMENTS indicate the points where it
can be lifted safely, unless the method of handling is obvious and no HAzZARDS can develop when
this is done.

If the means for lifting are handles, they are/are not suitably placed to enable the ME EQUIPMENT
or its part to be carried by two or more persons.

ME EQUIPMENT specified by the MANUFACTURER as PORTABLE ME EQUIPMENT with a mass of more
than 20 kg has/does not have one or more carrying-handles suitably placed to enable the
ME EQUIPMENT to be carried by two or more persons. Check by inspection and carrying the DUT.

Weight of DUT: kg

Number of handles tested:

Force applied to each handle: N
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13.3.14 Handle loading (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
9.4.4

13.3.14 Handle loading

Handle loading test:

The handle(s) or other means did/did not support the weight.

The handle or other means did not break/broke loose from the DUT.

There was/was no permanent distortion, cracking or other evidence of breakage of the
handle(s) or their attachment means.

X3

@%
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13.3.15 Safety catch evaluation

Standard(s): Subclause(s): 13.3.15 Safety catch evaluation

IEC 60601-1:2005 9.8.1,9.8.2

a) Equipment needed for the test:
1) Calliper
2) Weights

3) Tension gauge

b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test.

o

c) Test{sample preparation:
Prior|to performing these tests, the PATIENT support/suspensmn system | sitioned horigontally
in itsmost disadvantageous position in NORMAL USE.

d) Test|conditions:
Do npt energize the DUT during this test. (\(}

e) Test|set-up and PROCEDURE:

1) The suspension system parts indicated in_the below (chain, cable, band, spring, belt,
jpck screw nut, pneumatlc hydrauli like) ployed to support a load, are
q i enly), thereby causing the maximum
1 rmitted by the construction of the DUT
E: : he travel after such defeat is measured as
well as other obs Pe St Q e RISK of possible injury.
2) \When test information, testing consists of gradually applying al test
Ipad to the 3 er test equal to the TOTAL LOAD times the required TENSIUE
S bly dnder test is to be in equilibrium after 1 min, or
q
NOTH 8 assemblies that are connected to the assembly under test but do
not require i or, e.g. assembly under test requires TENSILE SAFETY FACTOR = § and

assermbl ing™NNi ighed/with a TENSILE SAFETY FACTOR = 4. Use of additional support should be

explaj

NOTH

such ps plasti€s<gr othex non-metallic materials.

iod may need to be longer for materials which might have creep-type probjems,

TABLE: Suspension systems with safety devices

st
Can obvious
ME EQUIPMENT | that safety
Part Load Safety Travelled be used after device
defeated supported device distance the test? activated?

Remarks

f) Presentation of the test results:

There was/was no evidence of damage to a safety catch or other restraining means that would

affect its ability to perform its intended function.
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13.3.16 Support loading

Standard(s): Subclause(s): 13.3.16 Support loading
IEC 60601-1:2005 9.8.3

a) Equipment needed for the test:
1) Calliper
2) Weights

3) Tension gauge

b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test. <\(
A9

c) Test{sample preparation:
Prior|to performing these tests, the PATIENT support/suspensmn system | sitioned horigontally
in itsymost disadvantageous position in NORMAL USE.

d) Test|conditions:
Do npt energize the DUT during this test. (\(}

e) Test|set-up and PROCEDURE:

1) $tatic forces:

4+ A mass equaltot i ormes h ntended person load, whichever i$
greater, is appli venah drea of 0, 1 m? for 1 min. After the test, if the

footrest and it

+ A mass6h60 % \ ORKING LOAD representing the PATIENT or
OPERATQR, 3 i j i Mctions for use, or a minimum 80 kg, is placed on th¢
support/s S ¢ centre of the load 60 mm from the outer edge of the

ime of at least 1 min. Any deflection of the
could result in an unacceptable RISk constitutes a failure.

2)

spension where a PATIENT or OPERATOR can sit, a mass (as defiped
unvale t to the SAFE WORKING LOAD representmg the PATIENT or OPERATOR 3s

ffunction or structural damage that could result in an unacceptable RISK consti utes

failure,
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13.3.16 Support loading (continued)

Standard(s): Subclause(s): 13.3.16 Support loading
IEC 60601-1:2005 9.8.3
- 300 -
Mass

60

Dimensions in mm

NOTE The upper carriagepof the c S atus is formed of wood or a similar materjal. The

bottom portion is foam. Th

the/foam (ILD or IFD ratings) is not specified, gs with a

large mass being dropped| theMo ikely inconsequential. The foam is cylindrical, rather than
spherical. 6
Figur uman body test mass
\ 60601-1:2005, Figure 33)
f) Prespntation o?\{he\{t}sl\rewt\s\\/
Item loaded \ eaof |oad Mass of load Duration of load Results

I

SO

There was /was no damage to parts of the support system such as chains, clamps, cords, cord
terminations and connections, belts, axles, pulleys and the like that affect protection against the

RISK of injury to persons.

The support system remained/did not remain in equilibrium 1 min after application of the test

load.

Foot rests/chairs did not show/showed signs of distortion or impending failure.

They were/were not capable of performing their intended function at the conclusion of the test.
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13.3.16 Support loading (continued)

Standard(s): Subclause(s): 13.3.16 Support loading
IEC 60601-1:2005 9.8.3
Area tested Weight Used Results

AT

O

AN

X3

i

QN
O
X
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13.3.17 Overflow

Standard(s): Subclause(s): 13.3.17 Overflow
IEC 60601-1:2005 11.6.2

a) Equipment needed for the test:
1) Fluid measuring container
2) LEAKAGE CURRENTS measurement set-up

3) Dielectric strength tester

b) Safety precautions during the test:

Use fformat faporatory satety PROCEDURES dUTIng this test. <\(
A9
c) Test{sample preparation:
This fest should be applied only To ME EQUIPMENT that incorporates<a res ir id sjorage
chanjber that is liable to be overfilled or to overflow in NORMAL YSE.
Liquid containers \ \ \ >
Description Locati/o/n \ Capacity
1> AL/ A
2) < <\\ 6 K U J\/
3)
One fepresentative test sample. \>
Do npt energize the DUTM thistest. Q
d) Test|conditions:
Liquid containers or reservgi e comp tely illed unless restrictions on filling are provided |n
labelling and th trustions f e.
e) Test
A qu
liquid the
RISK
After
lor

electrical insulation.

There was /was no indication of dielectric breakdown.
LEAKAGE CURRENT testing remained/did not remain in compliance.

There was /was no wetting of uninsulated electrical parts or electrical insulation of parts that
could result in an unacceptable Risk
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13.3.18 Spillage

Standard(s): Subclause(s): 13.3.18 Spillage
IEC 60601-1:2005 11.6.3

a) Equipment needed for the test:
1) Fluid measuring container
2) LEAKAGE CURRENT measurement set-up

3) Dielectric strength tester

b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test. <\(
A9

c) Test{sample preparation:
This [test should be applied only to ME EQUIPMENT that handles liquids in ANUS
One fepresentative test sample.
Do npt energize the DUT during this test.

d) Test|conditions: \>
The DUT is positioned as in NORMAL USE. & G

e) Test|set-up and PROCEDURE:

A qugntity of normal tap water is poureq steddity on i the top of the DUT for a period of
time fand from a height ba is from the RISK MANAGEMENT FILE

The type of liquid, volume; i i ion (point) should be determined through
the RISK MANAGEMENT i i t fayourable configuration during NORMAL USH.
Afterfthe test, th URistoc alN thexequirements of IEC 60601-1:2005 for NORMAL
CONOITION.

f) Prespntation of thg' te

tests| were re . lor
electfi i

Ther
LEAK|

Ther 3
could resultyin an~upédcceptable RIsK.
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13.3.19 Leakage

Standard(s): Subclause(s): 13.3.19 Leakage
IEC 60601-1:2005 11.6.4, 13.2.6

a) Equipment needed for the test:
1) LEAKAGE CURRENT measurement set-up
2) Dielectric strength tester
3) Pipette (IEC 60601-1:1988 only)

b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test. <\(
A9

c) Test{sample preparation:
This fest should be applied only to ME EQUIPMENT interconnection of tubi ing of liqujds
in NORMAL USE.

Description / \Lor\a‘ntior\

" ANV

3)

2) 2 WA IV
NN/

4)

One fepresentative test s Q \/
Do npt energize the DUT{J‘%{@@\

d) Test|conditions:
The DUT is pos@ sinN

e) Test|set-up and PR

The
throJ
USE.

After
COND

Dropps of water w pplied by means of a pipette to couplings, to seals, to hoses and to oth
partd fram which leakage might occur (IEC 60601-1:1988 only).

RMAL

Br

Moving parts are to be in operation or at rest, whichever is least favourable (IEC 60601-1:1988

only).

f) Presentation of the test results:

Immediately following the overflow condition, the dielectric strength test and LEAKAGE CURRENT
tests were repeated. The DUT was examined for signs of wetting of uninsulated live parts and/or

electrical insulation.
There was /was no indication of dielectric breakdown.
LEAKAGE CURRENT testing remained/did not remain in compliance.

There was/was no wetting of uninsulated electrical parts or electrical insulation of parts that
could result in an unacceptable RiIsK.



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

- 76 - TR 62354 © IEC:2009(E)

13.3.20 Ingress of water or particulate matter

Standard(s): Subclause(s): 13.3.20 Ingress of water or
particulate matter
IEC 60601-1:2005 11.6.5

a) Equipment needed for the test:
1) IEC 60529 measurement set-up for IPX1 through IPX8 (for ingress of water)
2) |EC 60529 measurement set-up for IP1X through IP6X (for ingress of particulate matter)
3) LEAKAGE CURRENT measurement set-up

4) Dielectric strength tester

b) Safety precautions during the test:

Use hormal laboratory safety PROCEDURES during this test.

c) Test{sample preparation:

This ftest should be applied only to ME EQUIPMENT designed to
in accordance with the classification of IEC 60529 against har
matter.

Ction
ate

The {irst characteristic numeral indicates that:

— |the ENCLOSURE provides protection
preventing or limiting the ingress gf

and simultaneously,

— |the ENCLOSURE provides protection cts.

The $econd characteristic numeral indic
with fespect to harmful effgc

Unlegs otherwise spegifie arts

Do npt energizyfheKD T durin

d) Test condition§x/ \}
Placg¢ the DUT i leaskfaveurable ition of NORMAL USE.

e) Test
IPX1

for at least 10 min. Ensure that the drip box is larger than the ENCLOSURE of the DUT, apd
that the support is smaller than the ENCLOSURE. Fix a wall or ceiling mounted DUT to a
wooden board with dimensions equal to the size of the DUT's mounting surface. Set a flow

0 +g'5mm/min.

rate of 1,

IPX2 Test with a drip box in accordance with Figure 3 of IEC 60529:1998.

Place the DUT in its normal operating position on an inclinable surface. Incline the surface
to 15° for at least 2,5 min in each of four FIXED positions of tilt (total of at least 10 min).
Ensure that the drip box is larger than the ENCLOSURE of the DUT, and that the support is
smaller than the ENCLOSURE. Fix a wall or ceiling mounted DUT to a wooden board with
dimensions equal to the size of the DUT's mounting surface. Set a flow rate of

3,0 +g'5mm/min.
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13.3.20 Ingress of water or particulate matter (continued)

Standard(s): Subclause(s): 13.3.20 Ingress of water or
particulate matter
IEC 60601-1:2005 11.6.5

IPX3 Test with either an oscillating tube according to Figure 4 or a spray head according to
Figure 5 of IEC 60529:1998.

Place the DUT on a non-perforated supporting surface in the centre of the spray pattern.
When using an oscillating tube:

— Use a tube radius that is the appropriate size for the DUT ENCLOSURE, but not larger
than 1 600 mm. Adjust the flow rate to produce 0,07 I/min £ 5 % per hole multiplied by
the number of holes (Table 9 of [EC 60529:1998 detalls the total water tlow rate when
using the oscillating tubes).

Use a spray head (rather than an oscillating tube) for ENCLOSHRES iR adius
greater than 1 600 mm.

— Adjust the flow rate to produce 10 I/min £ 5 %/

— Use the calculated surface ak

<3

than 5 min.

The tube diameter was __ __I/min.

IPX4| Test with either an oSsillating g igure 4 or a spray head according to
Figure 5 of IEC 60529:1998
Place the DUT ¢ surface in the centre of the spray pattern

When usipthan ®
— Usea

than 1 609

d

— Aurn the DUX 90° and spray for 5 min more (total of 10 min).

Use a spray head (rather than an oscillating tube) for ENCLOSURES that require a tube rgdius

4 4l R AYaVal
yrocailcth tiart T UUU T,

— Adjust the flow rate to produce 10 I/min £ 5 %.
— Spray at an angle of £ 180° from vertical from a maximum distance of 200 mm.

— Use the calculated surface area of the enclosure (excluding any mounting surface) to
determine the duration of delivery. Spray for 1 min/m? of surface area, but for no less
than 5 min.

The DUT was/was not rotated during the test.
The DUT was/was not operating during the test.

The tube diameter was mm radius; flow rate was I/min.
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13.3.20 Ingress of water or particulate matter (continued)

Standard(s): Subclause(s): 13.3.20 Ingress of water or
particulate matter
IEC 60601-1:2005 11.6.5
IPX5 Direct a water jet hose nozzle (reference Figure 6 from IEC 60529:1998) with an inside

IPX6

diameter of 6,3 mm at the DUT. Deliver a stream of water at a rate of 12,5 I/min (that has a
40 mm diameter core measured at 2,5 m from the end of the nozzle) at the DUT from a
distance of 2.5 m to 3 m. Use the calculated surface area of the exposed DUT surface to
determine the duration of spraying. Spray for 1 min/m? of the exposed DUT surface, but for
no less than 3 min.

Direct a water jet hose nozzle (reference Figure 6 from IEC 60529:1998) with an inside

IPX7

IPX8

Perfqg
not b

In gg
insul
COND

appr
IP1X

1P2X

diameter of 12,0 mm at the DUT. Deliver a stream of water at a rate ot 1
has a 120 mm diameter core measured at 2,5 m from the end of the no
from a distance of 2.5 m to 3 m. Use the calculated surface area of t
surface to determine the duration of spraying. Spray for 1 min/m?
surface, but for no less than 3 min.

may
neral terms, if any S S g of

ITION or in combi
bpriate di

Protected aga

the

ENCLOSUREDY solid foreign objects of greater than or equal to 12,5 mm diameter. Apply| the
jointed test finger (12 mm diameter, 80 mm length) and the access probe (a sphere of

1’)"-_\ +8'2 mm Hinmnfnr) with g force of 30 N+ 10 %

The probe did/did not pass through any applicable opening of the ENCLOSURE while
maintaining adequate clearance.

The jointed test finger may penetrate to its 80 mm length, but the stop face (the

50 mm x 20 mm cross section) must not pass through the opening. Starting from the
straight position, bend both joints of the test finger successively through an angle of up to
90° with respect to the axis of the adjoining section of the finger and place the finger in
every possible position.
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13.3.20 Ingress of water or particulate matter (continued)

Standard(s): Subclause(s): 13.3.20 Ingress of water or
particulate matter
IEC 60601-1:2005 11.6.5

IP3X

IP5X

IP6X

Push th
through

Protected against access to hazardous parts with a TooL and against penetration of the
ENCLOSURE by solid foreign objects of greater than or equal to 2,5 mm diameter. Apply the

access probe (a test rod of 25 *8’05 mm diameter) with a force of 3 N £ 10%.

The probe did/did not pass through any applicable opening of the ENCLOSURE while
maintaining adequate clearance.

The probe did/did not pass through any applicable opening of thé&
maintaining adequate clearance.

Protected against access to hazardous parts with a wire and \mit the o]
the ENCLOSURE. Apply the access probe (a test wire of RN i i ce of
1N+10 %.

The probe did/did not pass through any applical
maintaining adequate clearance.

When tested according to Subcl
ENCLOSURE did/did not interfere

ipn

AGE

into

wire of 10 +g'05 mm diameter) with a for¢e of

use 13.2 of IEC 60529:1989, deposits of dust were/were

f) Pres
The
After

entati }th tMesults:
DUTwas testedforIP ____orIPX_orIP_ X

testing, examine the DUT for signs of wetting of uninsulated live parts and/or electrical

insul

ation. IT any water has entered the ENCLOSURE:

Immediately after testing for the ingress of liquids or particulate matter, repeat the dielectric
strength test and LEAKAGE CURRENTS tests.

The particulate test apparatus did/did not fully penetrate the appropriate openings.

The particulate test apparatus did/did not maintain sufficient clearance from hazardous
parts.

For IP5X, dust protection is/is not provided in accordance with Table 2 from
IEC 60529:1998.

For IP6X, dust tightness is/is not provided in accordance with Table 2 from IEC 60529:1998.

An unacceptable RISk did not/did occur in NORMAL CONDITION and any applicable SINGLE
FAULT CONDITION as determined by IEC 60601-1: 2005.

There were no/were indications of dielectric breakdown.
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13.3.20 Ingress of water or particulate matter (continued)

Standard(s): Subclause(s): 13.3.20 Ingress of water or
particulate matter
IEC 60601-1:2005 11.6.5

The DUT continues/does not continue to pass LEAKAGE CURRENT tests.

The DUT continues/does not continue to operate correctly and BASIC SAFETY and ESSENTIAL
PERFORMANCE was/was not impaired.

After any IPXN testing, inspection shows no signs/shows signs of wetting of safety
insulation or electrical parts.

There was no/was water deposit on insulation parts that could lead to tracking along the

CREEPAGE DISTANCES.

There was no/was water deposit that could reach live parts or windin t
operate when wet.
There was no/was water accumulation near any cable end oryjtr\y nto\the ‘ca

ignagd-to
N

@%
N



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

TR 62354 © IEC:2009(E) - 81—

13.3.21 Cleaning, sterilization and disinfection

Standard(s): Subclause(s): 13.3.21 Cleaning, sterilization
IEC 60601-1:2005 11.6.6, 11.6.7 and disinfection

a) Equipment needed for the test:

1) Cleaning agents or disinfectants or sterilizers (industrial moist heat sterilization or
ethylene oxide sterilization or radiation sterilization) as specified in the instructions for
use

2) Dielectric strength tester

3) LEAKAGE CURRENT measurement set-up

b) Safety precautions during the test:

Swit¢h the ME EQUIPMENT ON or OFF during cleaning PROCEDURE in accordaice wi e
instrlictions for use.

c) Test{sample preparation: \ \)

Preppre the ME EQUIPMENT itself or parts of ME EQUIPMENT or ARPLIED\RART desckjbed in the

d) Test|conditions:

instrictions for use. /\

for ise rilization PROCESs accordipg to
(ethylene oxjide) or

Cleaping or disinfection as described i
standards 1ISO 11134 (industrial moist
ISO 11137 (radiation).

Envifonmental conditions as specified i

e) Test|set-up and PROCEDURE;

1) Clean and dlsmfectt e ME ' i ith the

2) $terilize th
ANUFACTU

3) After cleanin d ilizati isUalty inspect the parts for damage that might result in an
U nacceptab{%\g pp|IC ble dielectric strength tests and LEAKAGE CURRENT test$ as

described in\this\do

f) Presg of\rl%a results

Visu ct parts,of the DUT exposed to the cleaning agent to verify that deterioratign
did

List i ¢leaned, disinfected or sterilized in the table below. Include the cleaning matetrial
and [cleaning or rifization method and the visual inspection results and compliance with
dielgctfic strength and LEAKAGE CURRENT.

TA : ing; disi i itization
Item Cleaning, Cleaning,

cleaned, disinfection or | disinfection, Visual Dielectric LEAKAGE
disinfected sterilization or sterilization inspection strength CURRENT

or sterilized material method results results results
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13.3.22 Push (rigidity)

Standard(s):
IEC 60601-1:2005

Subclause(s):
15.3.2

13.3.22 Push (rigidity)

a) Equipment needed for the test:

1) Force gauge

2) Dielectric strength tester

3) Watch

4) Scale (for weighing the DUT)

5) Callipers or gauge pins

b) Safety precautions during the test:

Use hormal laboratory safety PROCEDURES during this test.

c) Test{sample preparation:

One fepresentative sample with fully loaded options/ACCESSORIES, eonsisting-of the complete
ENCLPSURE, or a portion thereof representing the large

normal position.

ea\isssupported in its

d) Test|conditions:

For NE EQUIPMENT with non-metallic ENCKOSURES
templerature indicated in the technical

Do npt energize the DUT during this test.

S yein\ce

e) Test|set-up and PROCEDURE:

Extefnal parts of an ENCL

applied by means of a sui

diamgter. [\

Material A

d area

(@AN
f) Prespntation of the test results: \\>
The ENCLOSURE PAS ed at\thepeintsinditated below.

Observations

L N

N

2 RN

N

>

9IS ONAN
>

4)

Therg was-/was no’cracking of the ENCLOSURE that could cause an unacceptable RiIsK.

There

There were /were no live parts that became accessible.

Subject the appropriate MEANS OF PROTECTION(S) to the applicable dielectric strength test(s).

There was /was not an indication of dielectric strength breakdown.

TABLE: Dielectric strength test

Location

Test voltage
Vv Time
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13.3.23 Impact

Standard(s):
IEC 60601-1:2005

Subclause(s):
15.3.3

13.3.23 Impact

a) Equipment needed for the test:

1) Steel sphere approximately 50 mm in diameter and with a mass of 500 g + 25 g

N

Dielectric strength tester

w

)
) Pendulum apparatus
)

N

Callipers or gauge pins.

b) Safefy precautions during the test:

Use Normal laboratory safety PROCEDURES during this test.

c) Test{sample preparation:

One fepresentative sample with fully loaded options/ACCESSO
ENCLPSURE, or a portion thereof representing the Iargest unrein

normlal position.

Cathpde ray tubes, flat panel displays and platen glas are(?clud

d) Test|conditions:

Do npt energize the DUT during this t

durinlg impact.

e &w rigidly held in place

e) Test|set-up and PROCEDUR

1) The solid smooth ste®
rnelevant part of the ENC

2) To test vertical surfac
3 pendulum
gnce agains

like
,3m

f) Prespntationof the test\tesults:

The ENCLOSURE w. trock atg

points indicated below.

Impacted area

Remarks

w«@\\ p
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13.3.23 Impact (continued)

Standard(s): Subclause(s): 13.3.23 Impact
IEC 60601-1:2005 15.3.3

After the test, the DUT or the DUT parts should not present an unacceptable RISK. Unacceptable
RISK to be determined by examination of the DUT.

There was /was no cracking of the ENCLOSURE that could cause an unacceptable RISK.
There were /were no barriers damaged or loosened.
There was /was no damage that could cause moving parts to become hazardous.

There-was-was-ho domagn that could cause eprogrl of fire

Subject the appropriate MEANS OF PROTECTION(S) to the applicable dielectric sirength tes{(s).

TABLE: Dielectric strength test

Therg was /was not an indication of dielectric strength breakdown. /\ &
Test v tage\ \/
Location Time

\/

(7
L >

==
X3
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13.3.24 Drop impact

Standard(s): Subclause(s): 13.3.24 Drop impact
IEC 60601-1:2005 15.3.4

a) Equipment needed for the test:
1) Hardwood surface 50 mm thick
2) Tape measure or steel rule
3) Dielectric strength tester

4) Callipers or gauge pins

b) Safety precautions during the test:

Use pormal laboratory safety PROCEDURES during this test.

c) Test{sample preparation: \>

One fepresentative sample with fully loaded options/ACCESSO

d) Test|conditions:

Do

>

bt energize the DUT during this tesy

e) Test|set-up and PROCEDURE:
1) HKAND-HELD DUT:

:
t
which the ME EQuI
q

height of
xample, ha

2)

igid base. The dimensions of the board should be at least
dropped three times from each orientation in which it may be]

Table 8 — Drop height
(IEC 60601-1:2005, Table 29)

Mass (m) of PORTABLE ME EQUIPMENT

or PORTABLE ME EQUIPMENT parts Drop height
kg cm
m<10 5
10<m=<50 3

m > 50 2
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13.3.24 Drop impact (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
15.3.4

13.3.24 Drop impact

f) Presentation of the test results:

After the test, the DUT or DUT parts can not present any unacceptable RISK.

The unacceptable Risk should be defined in the MANUFACTURER'S RISK MANAGEMENT FILE.

The following are examples of items that are inspected after the test:

Parts, which are hazardous live, have not/have become accessible.

- NCLOSURES show /show no cracks that could cause an unacceptable RISK/

iring remains undamaged.

IR CLEARANCES are /are not less than their permitted values and the in

- arriers have /have not been damaged or loosened.

— There has been /has been no damage, which could cause mot

hazardous.

Subject the appropriate MEANS OF PROTECTION(S) to
Therg was/was not an indication of dimst

ernal

TABLE: Dieleutric strength test

Location

est voltage
Vv Time

(N
SO NN\
QN
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13.3.25 Rough handling

Standard(s): Subclause(s): 13.3.25 Rough handling
IEC 60601-1:2005 15.3.5,9.4.2.4.3

a) Equipment needed for the test:

1)
2)

)
4)
5)

)

A solid hardwood vertical obstacle having a width and thickness of 40 mm
A FIXED threshold 20 mm high and 80 mm wide
Means to measure the speed

Dielectric strength tester

Lallipers or gauge pins

$cale (for weighing the DUT)

b) Safety precautions during the test:

Use

hormal laboratory safety PROCEDURES during this test.

c) Test{sample preparation:

One
LOAD|in place and in the most adverse condition/p@ed i

representative sample of MOBILE ME EQUIPMENT in tyans with any SAFE WORKING

d) Test|conditions: U

Do npt energize the DUT during this test

e) Test

1)

2)

3)

4)

set-up and PROCEDURE:

@

A

hdardwood step obstruction with vertical face of
8 rwise flat floor. The direction of movement is
Face 8f the obstacle. The DUT need not go over the 40 mm obstructipn.

—s Nl
T

.
=
o
3
)
X
3
c
3
(%]
>
m
m
=
o
Py
=
P4
®
—
o
>
O
5
°
)
(@)
o
o
-
®
(%]
@
®
o
Q
(2]
.
=3
)
=
gy

Thet i 2d’ag in NRMAL USE ten times in forward direction over (up and down) a sgolid
& ane\d struc'on with a rectangular cross-section, 20 mm high and 80 mm wide that
gor. All wheels and castors are to |mpact the obstruction at a speed of

peed-capabte_of’being maintained.

If istuhacceptable for the DUT to be unable to go over (up) the obstruction (due to small
wheetdrameter, for exampte).

Descending step shock:

The DUT is moved three times in its normal direction of travel at a speed of 0,4 m/s + 0,1 m/s
in order to fall over a vertical step having a height of 40 mm affixed flat on a rigid base (e.g.
concrete). The direction of movement is perpendicular to the face of the descending step.

Door frame shock:

The DUT is moved three times in its normal direction of travel at a speed of

0,4 m/s £ 0,1 m/s, or, for motor driven moBILE DUT, the maximum speed capable of being
maintained, against a hardwood vertical obstacle having a width and thickness of 40 mm
affixed to a vertical rigid support (e.g. concrete). The height of the vertical obstacle should be
higher than the DUT contact point(s). The direction of movement is perpendicular to the face
of the obstacle.
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13.3.25 Rough handling (continued)

Standard(s): Subclause(s): 13.3.25 Rough handling
IEC 60601-1:2005 15.3.5,9.4.2.4.3

f) Presentation of the test results:
After the tests, the DUT or DUT parts should not present an unacceptable RiIsK.
The mechanical integrity of the DUT was/was not maintained during test 1).

The mechanical integrity of the DUT was/was not maintained during test 2). The DUT was/
was not able to go over (up) the obstruction.

The m

The

Meas the

tests]

Visually inspect the DUT for any damage that might constitute an
ENCLPSURE openings that allow access to hazardous parts).

Subjgect the appropriate MEANS OF PROTECTION(S) to the applic

Therp was/was not an indication of dielectric strength brgakdown.

TABLE: Dielectrig,s\tr‘gngﬁt/teﬁt

N

QN
ANENWIY

B
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13.3.26 Mould stress relief

Standard(s): Subclause(s): 13.3.26 Mould stress relief
IEC 60601-1:2005 15.3.6

a) Equipment needed for the test:

1)
2)
3)
4)

Circulating air oven with calibrated temperature measuring device
Calliper
Watch/clock

Finger probe, test pin, test hook, rigid finger.

b) Safety precautions during the test:

Use

hormal laboratory safety PROCEDURES during this test. Q\

c) Test{sample preparation:

Cts
d

This fest applies only to ME EQUIPMENT with ENCLOSURES of moulded\or fo d-thermaplagtic
mate

One CLOSURE together
with

For | ive of the complete
asse nical support members.

The d on the potential effe

of m | must flow into restricte
area

d) Test|conditions: \>
Do npt energize the DUTWM %
e) Test|set-up and PROCE : )

Plac¢ the DUT in"the
temperature obs Z
her

perigd of 7 h, t

NOT

H Relativ

f)

Pres|

Ther
breaki

Ther
Ther

Therg was/was no damage that could result in reduction of CREEPAGE DISTANCES and AIR
CLEARANCES.

There was/was no warping that enabled access to hazardous parts using the test pin, test finger

and

test hook.

TABLE: Mould stress relief

Oven temperature Time
Part under test °C h Remarks
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13.3.27 Actuating parts of controls (knob pull and limitation of movement)

Standard(s): Subclause(s): 13.3.27 Actuating parts of

. controls (knob pull and
IEC 60601-1:2005 15.4.6.1, 15.4.6.2 limitation of movement)

a) Equipment needed for the test:
1) Force gauge with a range of at least 60 N to 100 N
2) Chronometer (stop watch)
3) Torque meter with a range of at least 1,0 Nm to 6,0 Nm

4) Callipers or gauge pin

b) Safety precautions during the test:

Use hormal laboratory safety PROCEDURES during this test.

c) Test{sample preparation: \)
The sample should be securely mounted.

>

d) Test|conditions:
Do npt energize the DUT during this te &

e) Test|set-up and PROCEDURE:

1) \Vhere an axial pull i
moveable parts of co \ i and

ihdicated below and i a

applied.
2) FKor rotatin@ﬂ

¢ontrol knob ard th

nepeated 10 .
The knob sWd ot xotate.with respect to the shaft.

RO Y%
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13.3.27 Actuating parts of controls (knob pull and limitation of movement) (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
15.4.6.1, 15.4.6.2

13.3.27 Actuating parts of
controls (knob pull and
limitation of movement)

Table 9 — Test torques for ro

tating controls

(IEC 60601-1:2005, Table 30)

Gripping diameter (d )
of control knob Torque
mm ? Nm
0<d<?23 1.0
23<d< 31 2,0
31<d<41 3,0 N
41<d<56 4,0 \
56 <d <70 5,0 <
d>70 \
® The gripping diameter (d) is the
of a control knob regardless |ts sha (e
control knob with pointer.

f) Prespntation of the test results:

\\///\ >

Type

Knob Iocatior&

Force
Securement N

1)

2)

N
S

3)

)

The knob did/m@
The knob could
The knob did/di

The $top did/di
An akial pu| did

replaced in a

al rotation.

x@an incorrect indication.

way to give an incorrect indication.

3



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

—-92 —

TR 62354 © IEC:2009(E)

13.4 Measurements and tests for equipment that is operating

Table 10 lists those measurements and tests that are performed while the DUT is operating.

Table 10 — Measurements and tests for equipment that is operating

Test per IEC/TR 62354

Clause in

Clause in

No. Description IEC 60601-1:1988 60601-1:2005

13.4.1 Functional 4.3
13.4.2 Power consumption (input) single 71 4.1

phase and nolunhasg

Lig L ya
13.4.3 Voltage mismatch 8.1 /4
13.4.4 Limitation of voltage, current or 15 8.4.3; 8 A

energy
13.4.5 DEFIBRILLATION-PROOF APPLIED PART 17 h) 8,551

protection
13.4.6 Energy reduction (\\8\%\§ 2\ \
13.4.7 EARTH LEAKAGE CURRENT 19.4 1) \{& \/
13.4.8 TOUCH CURRENT 19.4 g) / ~ \ﬁ\e\ >
13.4.9 PATIENT LEAKAGE CURRENT 19.4 h()’\\) JaNE 7 7,8.7.4.9
13.4.10 PATIENT LEAKAGE CURRENT with m&ins \| 19 N\ K}i b)

on F-TYPE APPLIED PART
13.4.11 PATIENT LEAKAGE CURRENT with maf‘ry: 19. 8.7.4.7 c)

on SIP/SOP

N

13.4.12 | | PATIENT AUXILIARY CYRRENT \ MoV 8.7.4.8
13.4.13 | | Workin voLTAGE tmeasirefnent 203 8.8.3, 8.10.4.1
13.4.14 Sound pressur%\el %qure e \/ 9.6.2.1
13.4.15 | | Hydrostatiop 4@ 9.7.5
13.4.16 X-radiati ionizing rad| ion \{9.2 10.1

measureme(\
13.4.17 | | Normal l( \Q}\ 42 11.1
13.4.18 Opm\Q \p&(ed\e{nperature 10.2.1, 4.5 53
13.4.19 | | dentification\f saurceaf ignition 11.2.2.1
13.4.20 |4 |nt\m<\tumowe\>supp|y 49 11.8
13.4.21 prowé\m\(t 13.1.2
13.4.22 | | Railires orpERMOSTATS 52.5.2 13.2.4
13.4.23 Impairment of cooling 52.5.5,52.5.10 c), 13.2.7

56.6

13.4.24 Locking of moving parts 52.5.6 13.2.8
13.4.25 Interruption or short circuit of motor 52.5.7 13.2.9

capacitors
13.4.26 Motor running overload 52.5.10 f) 13.2.13.3 b), 13.2.13.4
13.4.27 Heating element overload 52.5.10 13.2.13.1, 13.2.13.2
13.4.28 Rechargeable battery 15.4.3

overcharge/discharge
13.4.29 Mains transformers 57.9 15.5; 13.2.3
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13.4.1 Functional

Standard(s): Subclause: 13.4.1 Functional
IEC 60601-1:2005 4.3

a) Equipment needed for the test: N/A

b) Safety precautions during the test:

Use narmal labaratory safety PROCEDIIRES dllring this test

c) Test |[sample preparation:
Makg the relevant supply circuit available (see Annex D).

d) Test conditions: \ \/

NORMAL CONDITION
/(x \(?/k

The RISK MANAGEMENT FILE is inspected t ure
PERFORMANCE. The DUT is operated to a sur?%a\t&a identiflfed ESSENTIAL PERFORMANCE

e) Test|set-up and PROCEDURE:

chardcteristics are maintained in NORMAL\USE\andxfallowin

AL

f) Preséntation of the test

instrdctions for@n the considerations\given, in the RISK MANAGEMENT FILE.

N \\)EQ)/
The BSSENTIAL PERFORMA ction\(s)\qf\theum IPMENT was/was not according to the

N
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13.4.2 Power consumption (input) single phase and polyphase

Standard(s): Subclause(s): 13.4.2 Power

. consumption (input)
IEC 60601-1:2005 4.11 single phase and

polyphase

a) Equipment requested for the testing:

1) Adjustable regulated a.c. power supply 1 — 270 V, 50/60 Hz, 15 A or other similar voltage and
frequency depending on input RATING of ME EQUIPMENT

2) Suitable true r.m.s. or average responding, true r.m.s. calibrated voltmeters, ammeters

3) Pawer analyzer (broadband digital complex waveform VAW meter)

4) Suitable load resistors and/or optional ACCESSORIES
5) Assorted interconnection cables A (\

[ds)

b) Safe{y precautions during the test:
It is important to determine the correct type of power input circuit to{use far\the\DUY
Use mormal laboratory safety PROCEDURES during this test. \

N
c) Test |[sample preparation: \>
One fepresentative sample loaded with all optio;l\g:gss RI SG

d) Test |conditions: \_/
NORMAL CONDITION using maximum loadifig according<to{ACCOMPANYING DOCUMENTS (e.g. printefs
operating, batteries fast charging, cuttin )%
(\ N

e) Test
1) f
N

TED
ble.

pr

1
R
d the
S

f) Presentation the};st results:

TABLE: Power consumption

Operating condition | voltage | Frequency | Current | Power |  Remarks

The DUT is/is not marked in accordance with Subclause 7.2.7 of IEC 60601-1:2005

The measured input of the ME EQUIPMENT at RATED voltage and at operating settings specified by
the MANUFACTURER is not to exceed the marked rating by more than 10 %.

The measured input current/power did not exceed/exceeded 110 % of the DUT ratings.
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13.4.3 Voltage mismatch

Subclause:
8.1

Standard(s):
IEC 60601-1:2005

13.4.3 Voltage mismatch

a) Equipment needed for the test:

1) Dielectric strength tester

b) Safety precautions during the test:

Use narmal labaratory safety PROCEDIIRES dllring this test

c) Test
Make

[sample preparation:

the relevant supply circuit available (see Annex D).

d) Test [conditions:
NORMAL CONDITION
e) Test|set-up and PROCEDURE:
1) A DUT provided with an OPERATOR adj s
intended.
2 Hlace the DUT on a wh 3
layer of cheesecloth.
3 The input voltage
ffom a source of supp
4) The input VQ e highest voltage setting, and is then energiz¢d
ffom a source/6f, lowest RATED voltage value.
5) Tests that reslit ponents or component damage are followed by a
dielectric streng st
f) Pres antati@}ﬁm te tr\eiulﬁj
N\ W\ TABLE: Voltage mismatch

NN Applied
Sample Selector switch voltage
Mogdel \@. Test voltage setting V Remarks

There was/was no emission of flame or molten metal or insulation damage.

There was/was no ignition or charring of cheesecloth.

There was/was no glowing or flaming of the tissue paper.
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13.4.4 Limitation of voltage, current or energy

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.4.3,8.4.4

13.4.4 Limitation of voltage,
current or energy

a) Equipment needed for the test:

1) Digital storage scope

2) Capacitance measuring device

3) Disconnection device (1 s switch box)

4) A variable source of AC power supply

b) Safely precautions during the test:

Use

ormal laboratory safety PROCEDURES during this test.

c) Test|[sample preparation:

One fepresentative test sample.

\>

d) Test [conditions:

Mak¢g

This fest applies to ME EQUIPMENT inten

ME E(

U

e) Test|set-up and PROCEDURE:

1) Qperate the DUT at RA
2) Disconnect the DUT fro
fositions.
3) Bither the DU is d]
the test is e@»
g triggering N
voltage wavefq
n
4) A
=
A
i
V
5)

he_ stored energy is calculated from the following equation:

, Or

ed

<

J=5x10  CV*

Where Jis the stored energy in joules;
C is the capacitance in microfarads;

Vis the voltage across the capacitor terminals.

6) Consider visual inspection and inspection of ACCOMPANYING DOCUMENTS.
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13.4.4 Limitation of voltage, current or energy (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.4.3,8.4.4

13.4.4 Limitation of voltage,
current or energy

f) Presentation of the test results:

TABLE: Residual voltage in attachment plug

Voltage measured between:

Worst case measured voltage

Supply pins (pin 1 & pin 2)

Line pill\ 1 and ENCLOSURE

Line pirl\ 2 and ENCLOSURE

Line pirl\ 1 and earth pin

Line pilI] 2 and earth pin

The highest voltage measurement did/did not exceed 60 V.

TABLE: Residual voltage or elz(erg(y'ip c}p\aafag >

location

Capacitor and its

Residual AcceSs\ti Capacitance

—

Stored charge
ucC

afte
voltage sconnection lue
V uF

The flesidual volta
not gxceed 60 \/

The gtored charge of lterpal
excegd 45 (1C.

The gtored cha

acitors after ACCESS COVERS have been removed does /does|not

A
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13.4.5 DEFIBRILLATION-PROOF APPLIED PART protection

Standard(s): Subclause(s):
IEC 60601-1:2005 8.5.5.1

13.4.5 DEFIBRILLATION-PROOF
APPLIED PART protection

a) Equipment needed for the test:
1) Test circuits as shown in Figure 13 and Figure 14

2) Storage oscilloscope

H 4

SIGNAL INPUT/OUTPUT PARTS

==

I
I
MAINS i =2
FE N

PART —— ‘

|
| |
| |

R2 100 kQ
. . ﬂ E—— Vo,
R11kQLH St e "
device
J{ in > 1|MQ

100 Q
|
K |
o @, 7]
Rrotective earth
dLAsS | ME EQUIP!
= = = = IEC 239p/05
Components
Vr Test voltage
S Switch for applying the

test voltage

less than 2 kV

Ri, R, Tolerance at =2 %, not

B Current Iimi}ing resistor

ct

D1, D,  Small signal silicon diodes

Other components tolerance at £ 5 %

Figure 13 — Application of test voltage to bridged PATIENT CONNECTIONS for DEFIBRILLATION-PROOF

APPLIED PARTS

(IEC 60601-1:2005, Figure 9)
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13.4.5 DEFIBRILLATION-PROOF APPLIED PART protection (continued)

Standard(s): Subclause(s): 13.4.5 DEFIBRILLATION-PROOF
APPLIED PART protection
IEC 60601-1:2005 8.5.5.1 P
R2 100 kQ
ey D1
r Y1
/ R11kQ D o1 1P Display
’ L device
T e g } = Co 1 uF Zin > 1 M@
Y2
L ____
i o
| N
\
/@\ /@\ \ @Uneanhed ACCESSIBLE PARTS
J1] | | |
@ — 1|l 1 H I 1
” % ‘ Foil in contac
1l SIGNAL INPUT/OUTPUT PARTS
) MAINS
Mains PART
5kVd.c.
©O=F
L 500 puH
— R<10Q
1T C32F
Protecjive earth
CLASS | ME EQUIPMENT
= Q = IEC 2393005
ents
Test voltage
Switch for applying the test
voltage
Ri, R, Tolerance at +2 %, not less
than 2 kV
ReL Current limiting resistor
D4, D,  Small signal silicon diodes
Other components tolerance at £ 5 %
Figure |14 Application of test voltage to individual PATIENT CONNECTIONS for DEFIBRILLATION{PROOF

APPLIED PARTS

(IEC 60601-1:2005, Figure 10)

b) Safety precautions during the test:

Defibrillators are designed to produce pulses on accessible electrodes. These pulses are
potentially lethal. Only properly trained and authorised personnel should perform these tests.

Before carrying out these tests, the ME EQUIPMENT, in particular HIGH VOLTAGE cables and
electrodes, should be examined for damage and for anything that may affect the integrity of the
insulation such as conductive gel. The test apparatus should be positioned to avoid the possibility
of accidental contact by other persons. Defibrillators or similar HIGH VOLTAGE sources should not
be left switched on and left unattended. Variable output voltage controls should always be set to
the minimum value when not in use.
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13.4.5 DEFIBRILLATION-PROOF APPLIED PART protection (continued)

Standard(s): Subclause(s): 13.4.5 DEFIBRILLATION-PROOF
IEC 60601-1:2005 8.5.5.1 APPLIED PART protection

c) Test sample preparation:

The ME EQUIPMENT is energised unless inspection of the circuits shows that a de-energised state is
the worst-case situation.

d) Test conditions:

During each test:

c‘nnnr\ni- tha pnorrcrin/c canTi oM ioTAan of oL aco L cotunamcnT ta aarth Toct o Aco )
oo CttHo-T oo T Y AT N OCTO0OT ATV T oI N Tt O gt A=A T

ME EQUIPMENT that is capable of operation without a SUPPLY MAINS, e.g. havifg an
Hattery, again without its PROTECTIVE EARTH CONNECTION.

— Qover insulating surfaces of APPLIED PARTS with metal foil or immersg’t
0,9 % saline solution.

— Remove any external connection to a FUNCTIONAL EARTH TERMINAL.

— (onnect non-PROTECTIVELY EARTHED parts to a display devjce |
where energy is being measured.

e) Test set-up and PROCEDURE:

1) Gommon-mode test:
Gonnect the DUT to the test circuit 4
HARTHED or functionally earthed pPaA ART
tpgether. Apply the test voltage to all F
APPLIED PART to the combined connegti
Nleasure the energy from the following péarts\n :
-4 The ENCLOSURE, i di WPATIENT Yeads and cables when connected to [the

ME EQUIPMENT S endisconneptéd from the DUT).

4 Any SIGNAL IN
-4 Metal foi™with™ g S arge as the base of the ME EQUIPMENT upon which the
- er XPPLIED PART (whether or not classified as a

2) L
q ircuit as shown in Figure 14. Connect all but one of the PATIENT
go ATION-PROOF APPLIED PART together and then connect that to eprth.
A 0 the remaining PATIENT CONNECTION.
NOTE the differential-mode test if the APPLIED PART consists of a single PATIENT
cponnection:
Wheére-multiple APPLIED PARTS share a common PATIENT circuit and are not separated by the
requited CREEPAGE DISTANCE and AIR CLEARANCE, then treat all these APPLIED PARTS as

DEFIBRILLATION-PROOF APPLIED PARTS.

After the tests, and following any recovery time stated in the ACCOMPANYING DOCUMENTS, verify
that the DUT continues to provide BASIC SAFETY and ESSENTIAL PERFORMANCE.

During the tests:

— Except for PERMANENTLY INSTALLED ME EQUIPMENT, test the ME EQUIPMENT with and without
the PROTECTIVE EARTH CONDUCTOR connected.

— Cover insulating surfaces of APPLIED PARTS with metal foil or, where appropriate, immerse
the APPLIED PART in a 0,9 % saline solution.

— Any external connection to a FUNCTIONAL EARTH TERMINAL is removed;

— Connect the ME EQUIPMENT to the SUPPLY MAINS and operate it in accordance with the
ACCOMPANYING DOCUMENTS.

Measure the peak voltage and repeat each test with test voltage reversed.



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

TR 62354 © IEC:2009(E)

-101 -

13.4.5 DEFIBRILLATION-PROOF APPLIED PART protection (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.5.5.1

13.4.5 DEFIBRILLATION-PROOF
APPLIED PART protection

f) Presentation of the test results:

TABLE: DEFIBRILLATION-PROOF APPLIED PARTS

Voltage
Test measured
condition: ACCESSIBLE APPLIED Test between Y1 and
Figure 13 or PART of PART with | voltage Y2
i e 14 mnmwgo_ rit\wv m\/ Rem
Figt -polarity — arks—

\
TABLE: Defibrillation-proof}efw
Recovery time
fr
ACC NYING
APPLIED PART with test Test voItaQ DOCUMENT
voltage polarity Remarks

7

Ry

<

L“

yA
23

N

V®>
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13.4.6 Energy reduction

Standard(s) Subclause(s): 13.4.6 Energy reduction
IEC 60601-1:2005 8.5.5.2

a) Equipment needed for the test:
1) Test circuits as shown in Figure 15

2) Means to evaluate d.c. energy delivered to a resistive (non-inductive) load

@

5kvd.g.

where is R| the
d.c. resistance
of the inductor L

C32yF

IEC 2394/p5

oltage to test the delivered defibrillation energy

Figure 15— Apglication™
60601-1:2005, Figure 11)

AN

b) Safef

Defib
prop¢
Befo
electfodes,-should be examined for damage and for anything that may affect the integrity of the
insulation’such as conductive gel. Position the test apparatus to avoid the possibility of accidgntal
contact by other persons. Do not leave defibrillators or similar HIGH VOLTAGE sources switched on
and unattended. Always set variable output voltage controls to the minimum value when not in
use.

c) Test sample preparation:

Energize the ME EQUIPMENT unless inspection of the circuits shows that a de-energised state is the
worst-case situation.

d) Test conditions:

Use ACCESSORIES such as cables, electrodes and transducers that are recommended in the
instructions for use.
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13.4.6 Energy reduction (continued)

Standard(s): Subclause(s): 13.4.6 ENERGY REDUCTION

IEC 60601-1:2005 8.5.5.2

e) Test set-up and PROCEDURE:
1) Connect the APPLIED PART Or PATIENT CONNECTION to the test circuit.
2) Charge capacitor C to 5 kV d.c. with switch S in position A.

3) Discharge capacitor C by actuating the switch S to position B, and evaluate the energy E1
delivered to the 100 Q load. Measure or calculate the energy by any convenient method.

4) Remeve QUHP oA eire ra-repe ep Ve,
evaluatlng the energy E2 dellvered to the 100 Q load. Apply the test voltag INT
JONNECTION Or APPLIED PART in turn, with all the remaining PATIENT CONNEZT e

APPLIED part connected to earth.

NOTE Delivered energy can be expressed as:
Wg=WsxR/(R+R;)

where Wy is the delivered energy in J, W is the stored/enexrgy subject resisffance

(i.e. 100 Q), R is the measuring device resistance in Q.

W, = CU? /2, where C is the capacitance in fargds (i.e. 3 s the voltage applfed

to the capacitor (i.e. 5 kV).

f) Presé¢ntation of the test results: \%d Q
Meagqured / calculated energy E1: __ \_J
Meadured / calculated energy E2:
E1 ig /is not at least 90 % of E2.

X
< \‘FQ?{IE\M«%QH\HL&IIC\}M energy

APHLIED PART/connection ure }atc\ulgj Measured/calculated %
energy\(E1) energy (E2) Reduc¢tion

AN NN

AN

ONG

N
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13.4.7 EARTH LEAKAGE CURRENT

Standard(s): Subclause(s): 13.4.7 EARTH LEAKAGE CURRENT
IEC 60601-1:2005 8.7.4.5

a) Equipment needed for the test:
1) Voltmeter
2) Digital storage oscilloscope with true RMS feature
3) Variable source of AC power supply

4) Measuring device and its frequency characteristics as shown in Figure 16.

o = +20 4
*************** - N| J
,L [ N o A C
‘ g
‘ =
| Y
| Voltage n 20 \/
z R2 C1 | measuring o © \)
| instrument % /\ §
-
I £ \ \/
777777777777777 B 5 ’\\
g [e0
Ry 10kQ £ 5% s
Rp 1kQ 5% /\

(@)

0,015 uF £5%

>
ot~ vo? ? 10 10°  10°
requency f Hz

a) Measuring device b) Frequency characteristics

IEC 2395/05

NOTE| The network and pQltage
following figures.

2 Nonfinductive c
®) Resfstance > 1 M&ah

) Z(f)

ert above are replaced by the symbol «=d ND = in the

out/lin, for a current of frequency f.

axmeasuring device and its frequency characteristics
(IEC 60601-1:2005, Figure 12)

b) Safef

c) Test Isample preparation:

Place APPLIED PARTS, including PATIENT cords (when present) on an insulating surface with a
dielectric constant of approximately 1 (for example, expanded polystyrene). Position the APPLIED
PARTS approximately 200 mm above an earthed metal surface.

NOTE 1 Position the measuring supply circuit and the measuring circuit as far as possible away from
unscreened power source leads. Avoid placing the ME EQUIPMENT on or near a large earthed metal surface.

NOTE 2 If the test results for the APPLIED PARTS can depend upon how those parts are placed on the
insulating surface, repeat the test as needed to determine the worst possible positioning.

If an isolating transformer is not used for LEAKAGE CURRENT measurements (e.g. when measuring
LEAKAGE CURRENT for very high input power ME EQUIPMENT), connect the reference earth of the
measuring circuits to protective earth of the SUPPLY MAINS.
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13.4.7 EARTH LEAKAGE CURRENT (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):

8.7.4.5

13.4.7 EARTH LEAKAGE CURRENT

d) Test conditions:

ME EQUIPMENT specified for connection to a SUPPLY MAINS is connected to an appropriate power
source as shown in Figure 17. For single-phase ME EQUIPMENT, the polarity of the supply is
reversible and tests are conducted at both polarities.

Test the ME EQUIPMENT provided with a POWER SUPPLY CORD using this cord.

Test the ME EQUIPMENT provided with an APPLIANCE INLET while connected to the measuring supply

circuffvia @ DETACHABLE POWER SUPPLY CORD having a length of 3 m or a lengtn

by thE MANUFACTURER.

Test PERMANENTLY INSTALLED ME EQUIPMENT while connected to the measuri

shortest possible connection.

with

frequencies up to and including 1 MHz.

If sighifi
meas
suita

capagi
d c.,

The 3
of co

Thesp
can Re proven (for exa
limit do not occur in the R

The ¢nly SINGL
condfictor at a

In thd
struc
meas

Apply
- A
-1
- Wi

Lid L

switch.in the MAINS PART in any position.

The reasuring device should load the source of LEAKAGE CURRENT Q¥

ied

if it
per

any

gl el " bk
- TUTUTIe TNIYITCS URATED SUPPTY TTEYUTTIVY.

—  With a supply equal to 110 % of the highest RATED MAINS VOLTAGE.

e) Test set-up and PROCEDURE:

If the ME EQUIPMENT has more than one PROTECTIVE EARTH CONDUCTOR (for example one connected
to the main ENCLOSURE and one to a separate power supply unit) then the current to be measured
is the aggregate current that would flow into the protective earthing system of the installation.
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13.4.7 EARTH LEAKAGE CURRENT (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.7.4.5

13.4.7 EARTH LEAKAGE CURRENT

Figure

@ T1

Mains

17 — Measuring cir

IEC 2396/05
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13.4.7 EARTH LEAKAGE CURRENT (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.7.4.5

13.4.7 EARTH LEAKAGE CURRENT

f) Presentation of the test results:

TABLE: LEAKAGE CURRENT

(including single faults)

Type of LEAKAGE CURRENT and test condition

Supply
voltage
Vv

Supply
frequency
Hz

Measured
max. value
[VPAN

Remarks

N\

N

/\£/
\

\ N

A
S ON

X

N
>

(Record
equipm

Abbrevi

bnt).

ptions suitable for the test report:

at least maximum measured value for each tegt

Q\

[ &
Mip@ﬁc nditions of the test cirquit and

ER - EA
EN - EN
P - PATI
PM - PA
PSM -H
PA - PA
MD - M¢
TC-To
TPLC -

RTH LEAKAGE CURRENT
CLOSURE LEAKAGE CURRENT
ENT LEAKAGE CURRENT

[IENT AUXILIARY CURI
pasuring device

)cH CURREN
Total PATIENT LE CURRENT

A - After humidity conditioning
- Before humidity conditioning
- Switch closed or set to normal polgrity

0 - Switch open or set to reversed po

NC - NORMAL CONDITION
SFC - SINGLE FAULT CONDITION

arity

.3
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13.4.8 TOUCH CURRENT

Standard(s): Subclause(s): 13.4.8 TOUCH CURRENT
IEC 60601-1:2005 8.7.4.6

a) Equipment needed for the test:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 a)].

b) Safety precautions during the test:

See EARTH | EAKAGE CURRENT measurement method [test 13 4 7 b)]

c) Test |[sample preparation:
See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 c¢)].

d) Test conditions: \ \/

See EARTH LEAKAGE CURRENT measurement method [test 13 47 d)P

(\ N

e) Test|set-up and PROCEDURE:

h U
rinof the*ENCDQSURE(S) that is not PROTECTIVALY

1) easure with MD between earth and
RTHED (see Figure 18).

2)
3)

ED.

N INTERNAL
f the ENCLOSUR

4)

I

n

F

NOTE Do
A ts
lo

5) |1 rial,

vant
OR

possible, to determine the highest value of the TOUCH CURRENT. The
vot touch any metal parts of the ENCLOSURE that may be PROTECTIVELY

oveted partly or totally by the metal foil.

To measure the TOUCH CURRENT in the SINGLE FAULT CONDITION of interruption of a PROTECTIVE
EARTH CONDUCTOR, arrange the metal foil to contact parts of the ENCLOSURE that are normally
PROTECTIVELY EARTHED.

The above apply also when measuring the TOUCH CURRENT between two pieces of metal foil
placed on different parts of the DUT that may be contacted simultaneously.

6) ME EQUIPMENT with a SIGNAL INPUT/OUTPUT PART is, when required, additionally tested using
transformer Ta.

Set the voltage at the transformer T2 to 110 % of the MAXIMUM MAINS VOLTAGE. Before applying
the external voltage, identify the worst case pin configuration based on testing or circuit
analysis.
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13.4.8 TOUCH CURRENT (continued)

Standard(s): Subclause(s): 13.4.8 TOUCH CURRENT
IEC 60601-1:2005 8.7.4.6
T2 So
Mains
or
T4
M3ins

\-

IEC 2397/05
Key

Measure (with S; closed if CLASS |

equipment) under all possible

combinations of positions of Sy, S5, S,
310, and 812.

S1 open is SINGLE FAULT CONDITION.

CLASS | equipment only:

Measure with S; open (SINGLE FAULT
CONDITION) and with S, closed under
all possible combinations of Ss, Sy, S1o
and 812.

For CLASS Il equipment, the PROTECTIVE
EARTH CONNECTION and S; are not
used.

Transformer T is used if required.

Figure 18 — Measuring circuit for the TOUCH CURRENT

(IEC 60601-1:2005, Figure 14)

f) Presentation of the test

results:

See EARTH LEAKAGE CURRENT [test 13.4.7 f)].
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13.4.9 PATIENT LEAKAGE CURRENT

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.7.4.7,7.8.4.9

13.4.9 PATIENT LEAKAGE CURRENT

a) Equipment needed for the test:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 a)].

b) Safety precautions during the test:

See EARTH | EAKAGE CURRENT measurement method [test 13 4 7 b)]

c) Test

See

[sample preparation:

BARTH LEAKAGE CURRENT measurement method [test 13.4.7 ¢)].

d) Test
See

conditions:

EARTH LEAKAGE CURRENT measurement method [te

13

v

e) Test|set-up and PROCEDURE:

1)

2)

3)

4)

5)

0.,
)

lace an ENCLOSURE, other than an

se metal foil to test s

F

q

dgqual to the plane-projection of the ENCL
U

Alternatively, imme

Se

@]
o
Q
2 o
~~~ O
P
o
<
D ~
0
QL
=
D U
o >
o 2
-~ M
z
85
2o
o
oo
—~ =
T Q
[}
=
—_
0
o
>
N
o
o
3
X
—
o
o
3

a fluid which contacts the PATIENT, replace the fluig
n electrode in the saline solution. Treat this electrode

theinstruction’s for use specifies alternatives for a detachable part of the APPLIED PART (

—

as

NS

or
ast

gxample, PATIENT leads and electrodes), measure the PATIENT LEAKAGE CURRENT with the |4

favourable specified detachable part.

Measure the total PATIENT LEAKAGE CURRENT from and to all PATIENT CONNECTIONS of all ApPP
PARTS of the same type (TYPE B APPLIED PARTS, TYPE BF APPLIED PARTS Or TYPE CF APPLIED PA
connected together (see Figure 20).

NOTE
there are two or more PATIENT CONNECTIONS that belong to different functions and that are not
electrically connected directly together.

If necessary, disconnect a functional earth before conducting this test.

LIED
RTS)

Measurement of TOTAL PATIENT LEAKAGE CURRENT of TYPE B APPLIED PARTS is only necessary if
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13.4.9 PATIENT LEAKAGE CURRENT (continued)

Standard(s): Subclause(s): 13.4.9 PATIENT LEAKAGE CURRENT

IEC 60601-1:2005 8.7.4.7,8.7.4.9

6)

7)

If loading of the PATIENT CONNECTIONS of the APPLIED PART is specified by the MANUFACTURER,
connect the MD to each PATIENT CONNECTION in turn with the load in place.

ME EQUIPMENT with multiple PATIENT CONNECTIONS is investigated to ensure that the PATIENT
LEAKAGE CURRENT and the PATIENT AUXILIARY CURRENT do not exceed the allowable values for
NORMAL CONDITION while one or more PATIENT CONNECTIONS are:

— disconnected from the PATIENT; and

disconmectedfrommthe PATERNT amdearthed:

that the\PATIE
sive (e

esting is performed if an examination of the ME EQUIPMENT circuit indica NT

LEAKAGE CURRENT or the PATIENT AUXILIARY CURRENT can increase to ex

Figure 19 — Measuring circuit for the PATIENT LEAKAGE CURRENT from the PATIENT CONNECTION to

Mains

IEC 2398/05

nger all possible combinations of positions of Sy,
S5, S1o and 313.
S1 open is SINGLE FAULT CONDITION.

CLASS | ME EQUIPMENT only:

Measure with S; open (SINGLE FAULT CONDITION)
and with Sy closed under all possible
combinations of Ss, S1p and Sys.

FUI CCASS TME EQUIPMENT y i.ilt} FRUTECUTIVE EARTH
CONNECTION and Sy are not used.

earth.
(IEC 60601-1:2005, Figure 15)

the
bove conditions. Limit the actual measurements to a representative’n er okcombinatjons.
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13.4.9 PATIENT LEAKAGE CURRENT (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):

8.7.4.7

13.4.9 PATIENT LEAKAGE CURRENT

See Figure 17

d

T

/®\
9 /4
(0 T S5 /\\ ~
. TYPE GF
APPLIED PART (\ \
Mains \ @
Vi TvPE CF\Q \ \ \/
ABPLIED PART
© s TN ONAN
, e o [ TYRE Bl N\
s 1 ArPDEDPA
10
.\‘
. . K ®
E [l
s e APRLIED PART
Tvees” ®
APPLIED PART
% : @
JEY.
APPLIED PART
O
s P
e MD ‘O o
ent =
— MD {) .
IHC 2403/05

Key

For the position of S4, S5, S7 and Sy,
see Figure 15, Figure 16, Figure 17 or
Figure 18 in IEC 60601-1:2005.

Figure 20 — Measuring circuit for the total PATIENT LEAKAGE CURRENT with all PATIENT CONNECTIONS of
all ApPLIED PARTS of the same type (TYPE B APPLIED PARTS, TYPE BF APPLIED PARTS Or TYPE CF APPLIED

PARTS) connected together
(IEC 60601-1:2005, Figure 20)

f) Presentation of the test results:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 f)].
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13.4.10 PATIENT LEAKAGE CURRENT with mains on F-TYPE APPLIED PART

Standard(s): Subclause(s): 13.4.10 PATIENT LEAKAGE CURRENT
with mains on F-TYPE
IEC 60601-1:2005 8.7.4.7 b) APPLIED PART

a) Equipment needed for the test:

See

EARTH LEAKAGE CURRENT measurement method [test 13.4.7 a)].

b) Safety precautions during the test:

See

BARTH LEAKAGE CURRENT Tneasuremernt metnoda [test 1s.4.7 D)J. <(
A\ (\

c) Test

See

d) Test
See

SING

conditions:

[sample preparation:
BARTH LEAKAGE CURRENT measurement method [test 13.4.7 ¢)].

e) Test

1) Tlest ME EQUIPMENT WITH AN F-TYPE APALIED PART\WI

—

Hor this me
AATIENT CO

|set-up and PROCEDURE:

maiQs on the APPLIED PART
see Figure 21):

Connect SIGNAL 1p
ME EQUIPMENT.

2) ME EQUIPMENT

3) 4

This

parts|i

the

ELY

the
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13.4.10 PATIENT LEAKAGE CURRENT with mains on F-TYPE APPLIED PART (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s): 13.4.10 PATIENT LEAKAGE CURRENT
with mains on F-TYPE
8.7.4.7b) APPLIED PART

®

Mains

O®

P1

Key

Measure (with S7 closed, if CLASS |
ME EQUIPMENT) WITH S closed under

all possible combinations of positions
of Q‘” Qm Qw and QN

IEC 2399/05

Figure 21 — Measuring circuit for the PATIENT LEAKAGE CURRENT via the PATIENT CONNECTION(S) of an
F-TYPE APPLIED PART to earth caused by an external voltage on the PATIENT CONNECTION(S)

For CLASS Il ME EQUIPMENT, the
PROTECTIVE EARTH CONNECTION and Ss
are not used.

(IEC 60601-1:2005, Figure 16)
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13.4.10 PATIENT LEAKAGE CURRENT with mains on F-TYPE APPLIED PART (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
8.7.4.7 b)

13.4.10 PATIENT LEAKAGE CURRENT
with mains on F-TYPE
APPLIED PART

© T2

Mains

Mains

Key

Measure with Sy closed (and with Sy
closed, if CLASS | ME EQUIPMENT) under
all possible combinations of positions

of 85, Sg and S1o.
For CLASS Il ME EQUIPMENT, the

PROTECTIVE EARTH CONNECTION and Sy

are not used.

IEC 2401/05

Figure 22 — Measuring circuit for the PATIENT LEAKAGE CURRENT from PATIENT CONNECTION(S) to earth
caused by an external voltage on a metal ACCESSIBLE PART that is not PROTECTIVELY EARTHED

(IEC 60601-1:2005, Figure 18)

f) Presentation of the test results:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 f)].
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13.4.11 PATIENT LEAKAGE CURRENT with mains on sip/sopP

Standard(s): Subclause(s): 13.4.11 PATIENT LEAKAGE CURRENT

IEC 60601-1:2005 8.7.4.7 c) with mains on sip/sop

a) Equipment needed for the test:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 a)].

b) Safety precautions during the test:

See EARIH I EAKAGE CURRENT measurement method [test 13 4 7 b)]

c) Test |[sample preparation:
See EARTH LEAKAGE CURRENT measurement method [(test 13.4.7 c)].

d) Test [conditions:
See FARTH LEAKAGE CURRENT measurement method [test 13.4:
SINGILE FAULT CONDITION: 110 % of MAXIMUM MAINS VQLT

e) Test’ret-up and PROCEDURE:

Whem ACCOMPANYING DOCUMENTS place n
conngcted to the DUT (), and the DUT has sIp/SoPs\te
VOLTAGE on the sip/sop (see Figure 23).

er equipment which may be
theNdevice with the MAXIMUM MAINS

% ofthe MAXIMUM MAINS VOLTAGE. Before applying|the
exterpal voltage, identf(x thewworst case pi nfiguration based on testing or circuit analysis.
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13.4.11 PATIENT LEAKAGE CURRENT with mains on SIP/SOP (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s): 13.4.11 PATIENT LEAKAGE CURRENT
with mains on sip/sopP

8.7.4.7 c)

So

1

V2

Mains

(v

14

\/\\k

N

(@A
DN

\%

ey
Measure (with S7 closed, if CLASS |
ME EQUIPMENT) under all possible
combinations of positions of Sy, S5, S,
S10 and Sq3 (S1 open is SINGLE FAULT
CONDITION).
CLASS | ME EQUIPMENT only:
Measure with S; open (SINGLE FAULT
CONDITION) and with Sy closed under

~S13

IEC 2400/05

Figure 23 — Measuring circuit for the PATIENT LEAKAGE CURRENT from PATIENT CONNECTION(S) to earth

al-pessible-eombinations—ofS5+SwS1w
and 813.

For CLASS Il ME EQUIPMENT, the
PROTECTIVE EARTH CONNECTION and Sy
are not used.

caused by an external voltage on a SIGNAL INPUT/OUTPUT PART

(IEC 60601-1:2005, Figure 17)

f) Presentation of the test results:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 f)].
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13.4.12 PATIENT AUXILIARY CURRENT

Standard(s): Subclause(s): 13.4.12 PATIENT AUXILIARY CURRENT
IEC 60601-1:2005 8.7.4.8

a) Equipment needed for the test:

See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 a)].

b) Safety precautions during the test:

See EARIH I EAKAGE CURRENT measurement method [test 13 4 7 b)]

c) Test |[sample preparation:
See EARTH LEAKAGE CURRENT measurement method [test 13.4.7 ¢)].

d) Test [conditions:

See FARTH LEAKAGE CURRENT measurement method test/13.4-

e) Test|set-up and PROCEDURE:

Test
supp
Meag

PATIE
MANU

ME EQUIPMENT with an APPLIED PART
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13.4.12 PATIENT AUXILIARY CURRENT (continued)

Standard(s): Subclause(s): 13.4.12 PATIENT AUXILIARY CURRENT
IEC 60601-1:2005 8.7.4.8
@ T1 S5

f) Pres

See
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13.4.13 WORKING VOLTAGE measurement

Standard(s): Subclause(s): 13.4.13 WORKING VOLTAGE
IEC 60601-1:2005 8.8.3, 8.10.4.1 measurement

a) Equipment needed for the test:

1) Digital storage scope

2) True r.m.s voltmeter

3) Variable power source

4) Oscilloscope

b) Safely precautions during the test:

Use

ormal laboratory safety PROCEDURES during this test. {x

One
Make

d) Test

c) Test|[sample preparation: \>
epresentative test sample.
the relevant supply circuit available (see Annex D

conditions:

Treaf unearthed accessible conductive pa

If a tlansformer winding or other part is es
its pqtential relative to earth), assume tha the
highgst WORKING VOLTAGE is obtained.

For ipsulation between two transformer wi ints
in thd i 9

For ipsulation betweena tra en

any

Wherle DOUBLE i 5 ine WORKING VOLTAGE across the BASIC INSULATION by

imag
INSUL
the h

5 ARY INSULATION, and vice versa. For DOUBLE
(ndings, 2ssume the short circuit takes place at the point where

When the WORKI p i ied by measurement, the input power supplied to the DUT

shou
highg

Assu
betw
-t
-t

he measured voltage.

If sta

tina nulcac ara ticad ta 1anita dicoharag lamne tha nealcvwanieine vl Tacore 1o tha naale \u-lue
tHHGPhSEe5aHed5e8 6+t aSERarge PSP oo OGS tTHEePeacY

of the pulses with the lamp connected but before the lamp ignites. The r.m.s. WORKING VOLTAGE to
determine minimum CREEPAGE DISTANCES is the voltage measured after the ignition of the lamp.

Use the measured r.m.s. value for all waveforms.

Do not consider non-repetitive transients (due, for example, to atmospheric disturbances).
NOTE The resultant r.m.s. value of a waveform having an a.c. r.m.s. voltage "A" and a d.c. offset voltage

"B is

given by the following formula:

r.m.s. value = (A2 + Bp ) 1/2
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13.4.13 WORKING VOLTAGE measurement (continued)

Standard(s): Subclause(s): 13.4.13 WORKING VOLTAGE
IEC 60601-1:2005 8.8.3, 8.10.4.1 measurement

Because the minimum AIR CLEARANCES and electric strength test voltages depend on PEAK
WORKING VOLTAGES, when determining these voltages, use the measured peak value for all
waveforms including the peak value of any ripple (up to 10 %) on a d.c. voltage.

Determine the WORKING VOLTAGE for each MEANS OF PROTECTION as follows.

— For d.c. voltages with superimposed ripple, the WORKING VOLTAGE is the average value (if the

peak-to-peak ripple does not exceed 10 % of the average value) or the peak voltage (if the
peak-to-peak ripple exceeds 10 % of the average value )

— The WORKING VOLTAGE for each MEANS OF PROTECTION forming DOUBLE INS
b which the DOUBLE INSULATION as a whole is subjected.

—

of an F-TYP
NCLOSURE is the highest voltage appearing across the jihswation YA )NORM

arthing of any part of the APPLIED PART.

F
W

— The WORKING VOLTAGE between the PATIENT CONNECTION(S)
. .
€

or DEFIBRILLATION-PROOF APPLIED PARTS, determine
ossible presence of defibrillation voltages.

oM s |

een
any
the

N the case of motors provided with
he point where a winding and a
brminal for external conductors o
Esonance voltage.

- —~ o~ —

e) Test|set-up and PROCEDURE:
1) @perate the DUT atRr

2) (Qonnect a voltmeter a the
maximum voltage Ne

f) Preséntation of the t
The DUT is con e

VOLTAGES between the

Measured voltage

V, r.m.s. V, peak
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13.4.14 Sound pressure level measurements

Standard(s): Subclause(s): 13.4.14 Sound pressure level
IEC 60601-1:2005 9.6.2.1 measurement

a) Equipment needed for the test:
1) Semi-reverberant test room

2) Sound level meter conforming to IEC 61672-1 and IEC 61672-2, A-weighted,
60 dB to 150 dB range

b) Safety precautions during the test:

USe mnrmr\| laboratorvcafaty nnoceniinee dueina thic tact
oo oOTratoTy—SaretyT 1~ —o—oror tTHTo—tootT

c) Test|[sample preparation:
One fepresentative test sample.

d) Test|conditions: AN\ N\

Ensufe that any protective means described in ACCOMPANYINGYOCONENTS\s inYplace during sd

meagurements.
Operpte the DUT under worst-case NOQMANON NON. G

nd

c

e) Test|set-up and PROCEDURE:
1) Qperate the DUT at RATED voltage orat the uppe

2) Hosition the DUT in the semi-reverb&ran
gt least 3 m from anyvalkor

,_,
=
o
Q
o
(7]
o
o

©
o
(2]
=
o

2
o

3) pressure measurements, above backgropnd,

0
dt both the ORERATOR'S N0 ive to the DUT, and at a minimum distance of the
AATIENT fro{eﬁy positi

f) Preséntation of}ﬁ te ultsy \)

Refefenced backgrouhd sovnd pressurg measurement = dBA
( \ \ }\&BLE: Maximum sound pressure
N Maximum sound measured Maximum sound
from OPERATOR’S normal measured 1 m from any
position position of DUl

Operating mode dBA dBA
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13.4.15 Hydrostatic pressure

Standard(s): Subclause: 13.4.15 Hydrostatic pressure

IEC 60601-1:2005 9.7.5

a) Equipment needed for the test:
1) Hydraulic pressure pump.
2) Calibrated hydraulic gauge (Pa)
3) Necessary hydraulic fluid

NOTE If unmarked pressure vessels and pipes cannot be hydraulically tested, substitute pneumatic
pressure equipment and pneumatic media

b) Safely precautions during the test:
Use pormal laboratory safety PROCEDURES during this test. This test place rts preun
presqure. Ensure that proper guards are in place to protect the OPERATOR fr ny possible

atic
;H’St.
c) Test |[sample preparation: \ \>
Adapf the pressure pump and gauge to the vessel to be teste%\
d) Test [conditions: \}
Perfdrm this test if the vessel is subjected to a hydrayli¢ presgurecmutltipliedvby volume
greater than 200 kPa - | and to a pneumatic pressute er/th 0 kP3g.
e) Test|set-up and PROCEDURE: N
Gradpally raise the vessel's HYDRAULIC TEST P the WAXIMUM PERMISSIBLE WORKING
PRES$URE multiplied by a fagtor obtained\fro Figuxe 25,/and maintain that pressure for 1 min.
If unharked pressure vessgels © ally tested, verify integrity by other
suitaple tests, e.g. pne ti edia at)the same test pressure as for the hydratlic
test.
Leak$ at gaskejfs axe if they occur at a pressure less than 40 % of the
required test pressu PERMISSIBLE WORKING PRESSURE, whichever is
greater.
Leakpge is not 3 : els intended for toxic, flammable or other dangerous
subsfances.

/>

N
[=}

Multiplication tactor
N
]

N
o

15 -
13 -

1,0

MAXIMUM PERMISSIBLE WORKING PRESSURE MPa
IEC 2415/05

Figure 25 — Ratio between HYDRAULIC TEST PRESSURE AND MAXIMUM PERMISSIBLE WORKING PRESSURE

(IEC 60601-1:2005, Figure 32)
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13.4.15 Hydrostatic pressure (continued)

Standard(s):

IEC 60601-1:2005

Subclause:

9.7.5

13.4.15 Hydrostatic pressure

f) Presentation of the test results:

TABLE: Hydrostatic pressure

Hydraulic Volume
or MAXIMUM of 40 % of
Description | pneumatic | PERMISSIBLE vessel Calculated | calculated
of vessel or test WORKING or part Multiplication test test
part tested H/P PRESSURE | factor pressure pressure Remark
The DUT did not burst/burst. u N
Ther¢ was/was no permanent deformation qQf the polymieric ar@f system.

The DUT did not leak/leaked.

9,

@@
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13.4.16 X-radiation (ionizing radiation) measurement

IEC 60601-1:2005 10.1

Standard(s): Subclause(s): 13.4.16 X- radiation (ionizing
radiation) measurement

a) Equipment needed for the test:

monitor of the ionizing chamber type with an effective area of 10 cm?.

1) Integrated radiation meter suitable for the energy of the emitted radiation or a radiation

b) Safety precautions during the test:

Specjalsafety prRoOCEDURES for working in an X-ray environment

/\( aN
c) Test |[sample preparation:
One fepresentative test sample.
This fest applies to ME EQUIPMENT not intended to produce X-radjation for diagnostic
therapeutic purposes that uses vacuum tubes excited by voltaé;{qu e 5 kV?
\ \/

d) Test [conditions:

Ensufe that any protective means described in the AccQ
X-radiation measurement.

Operpte the DUT under worst-case NO

The BENCLOSURE is complete except for OPERAT movable Pa

Adjugt all OPERATOR and servicing contr X-radiation without impairing

performance.

DQCY TS are in place dur

at were not interlocked.

e) Test|set-up and PROCEDUKE:

The gctual.maximum X-radiation was ____ pA/kg.

1) @perate the DUT a RATED MAINS VOLTAGE.

2) Using a radiation \g an entry window with an area of approximatefy
10 cm?), maKkeNthe i ' (1 h averaged over any area of 10 cm? of which
no linear dimensi i tance of 5 cm from any surface to which
dPERATORS ot : s ;
4 cangai
- are delibgrately ith'the means of access; or
- arginstr d r regardless of whether or not a TooL is needed to gain access.

f) Pres¢ e\est esu}{s
The maxi iatiQ’was/was not less than 36 pA/kg (5 uSv/h) adjusted for the level of

TABLE: X-radiation

Measured
radiation

Part under test Test condition pA/kg Remarks
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13.4.17 Normal heating

Standard(s): Subclause(s): 13.4.17 Normal heating
IEC 60601-1:2005 1.1

a) Equipment needed for the test:
1) Temperature recorder
2) No. 30 AWG welded thermocouples compatible with the temperature recorder
3) Voltmeter

4) A dull black test corner with linear dimensions at least 115 % of the linear dimensions of the
LT

djustable regulated a.c. supply or other similar voltage and frequency soufce depanditig
n the input RATING of equipment

A
0
6) LUoad resistors and/or optional ACCESSORIES
Qhmmeter

N

laterial for fixing thermocouples (i.e. Loctite®’)) 416, 417; e

9) Watch or any means to measure time

b) Safefy precautions during the test:

10) Any means to verify frequency m

Suitaple fire extinguisher

hazafdous voltages. Also, consider the affec
devide in regards to thermchuple/gJ%e ent

c) Test |[sample preparation:

One fepresentative sa al ACCESSORIES and PATIENT APPLIED PART$H

applied in such y to enab i possible in NORMAL USE but with consideratipn
of thg specmca%é e AC ENTS.

d) Test[conditions:

of holes, 7 mm in diameter, spaced 100 mm apart, covers

aking it resemble pegboard. Attach blackened copper or brass
oles. Place these discs in enough holes to cover the surface
{ being tested. The linear dimensions of the test corner must be at
imensions of the DUT. Attach thermocouples to wall surfaces in hoftest
. If it is necessary to use copper or brass disks, then attach the

right
the e
discs
area
least

they have a negllglble effect on the temperature of the part under test.

Determine the temperature of electrical insulation, other than that of windings, on the surface of
the insulation at places where failure could cause:

— a short circuit,
— bridging of a MEANS OF PROTECTION,
— bridging of insulation, or

— reduction of CREEPAGE DISTANCES or AIR CLEARANCES below the values specified for the
insulation type.

7) Loctite® is the trade name of a product supplied by Henkel Corporation. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.”
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13.4.17 Normal heating (continued)

Standard(s): Subclause(s): 13.4.17 Normal heating
IEC 60601-1:2005 1.1

Examples of places where temperatures might be measured include the point of separation of
cores of a multicore cord and where insulated wires enter lampholders.

Suspend a HAND-HELD DUT in its normal position in still air.

A DUT intended for installation in a cabinet or wall is built in as required by technical description,
using dull black painted plywood walls, 10 mm thick when representing cabinet walls if the
technical description so specifies and 20 mm thick when representing building walls.

For

1) ¢ rate
t Y is again achieved, or for
7 ACTURER’S recommendations
9 f periods for each cycle are the
R
2) T
t
eSistance at the end of the test in Q;
emperature at the beginning of the test in °C;
the room temperature at the end of the test in °C.
A g’test, windings are at room temperature.
N ake the kesistance measurement as soon as possible after switching off and then periodically
theredfterso that @’curve of resistance against time can be plotted to determine the value at the instant
of switching off.
3) etermine the maximum temperature by making the measurement, calculating the

t

emperature rise and adding it to the maximum permissible ambient temperature. When

thermal regulating devices make this method inappropriate, justify alternative methods for
measurements in the RISK MANAGEMENT FILE.

NOTE 2

ambient temperature such that no calculation is necessary.

In some situations, it is preferable to make the measurements at the maximum permissible

NOTE 3 When the resistance method is impractical to be used, the thermocouples are recommended.
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13.4.17 Normal heating (continued)

Standard(s): Subclause(s): 13.4.17 Normal heating
IEC 60601-1:2005 1.1

f) Presentation of the test results:

TABLE: Normal temperature

Supply voltage: Test condition:
Ambient temperature: °C Duration of test:
Measured

temperature
Measuring location °C emarks

\
NI

COR - indicates measurements taken using change-of-resistance method \ \ \ >
During the test THERMAL cuT-oUTS did not operate/operated- \>
Sealipng or potting compound did not flow/flowed ou /\
TABLE: Temperature by a\qﬁg of tesis nckj(cﬁﬁ) method
Winfding T R4 R> AT T=T+AT
desigphation °C Q °C —~ °C °C Remarks

AR\ N
h )

/}7
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13.4.18 Operation to a specified temperature

Standard(s): Subclause(s): 13.4.18 Operation to a specified
IEC 60601-1:2005 5.3 temperature

a) Equipment needed for the test:
1) Temperature probe

2) Environmental chamber

b) Safety precautions during the test:

Use narmal labaratory safety PROCEDIIRES dllring this test

c) Testrample preparation:

For the INTENDED USE in NORMAL CONDITION.

d) Test [conditions:

1) IEC 60601-1:1988
1+ Temperature between +10 °C and +40 °C

+ Humidity between 30 % and 7

+ Atmospheric pressure between

2) |

Furth

e) Test|set-up an oc

1) IEC 60601- 88
Garry out all e
temperature{(Cla

nd fault conditioRs) &i
CTURER ‘

arryout all tests of which the test results depend on the maximum allowable ambient
temperature, either at the maximum allowable temperature specified by the MANUFACTURER or
compensate for the temperatures, measured at an ambient temperature within the specified
range, by calculation to the highest ambient temperature.

f) Presentation of the test results:

Document the ambient temperature, at which the tests were carried out for all relevant test
clauses. As far as applicable, measured values are compensated either to the highest ambient
temperature stated by the MANUFACTURER or to 40 °C.
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13.4.19 Identification of source of ignition

Standard(s): Subclause(s): 13.4.19 Identification of source
IEC 60601-1:2005 11.2.2.1 of ignition
a) Equipment needed for the test:
1) Spark ignition test apparatus in Figure 26
2) Oxygen source
3) Voltmeter
4) Ammeter
5) \oltage source/current source
\ 0,
Pin 1 ( Pin 2
3 mm diameter 1 mm diamet
material @ matefial
I e B WANIA A
| AV S

/\HJ
Cotton

A
T

Move handle repetitive
making contact betweq
Pins 1 and 2

S <

01-1:2005, Figure 34)

IEC 2417/¢5

b) Safefy precautions during

Spec

ES

e test:

r working in an OXYGEN RICH ENVIRONMENT.

N
c) Test [samplexpreparation:
This fest determin hether a source of ignition exists.
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13.4.19 Identification of source of ignition (continued)

Standard(s): Subclause(s): 13.4.19 ldentification of source
IEC 60601-1:2005 11.2.2.1 of ignition

d) Test conditions:

For this test, use a material sample for which a source of ignition exists.

Consider the most unfavorable test conditions (oxygen concentration, electrical parameters, etc.) for the
ME EQUIPMENT.

SINGLE FAULT CONDITIONS related to OXYGEN RICH ENVIRONMENTS in conjunction with ME EQUIPMENT
include the following:

allure of a ventilation system.

ailure of a barrier.

ailure of a component that creates a source of ignition.

ne MEANS OF PATIENT PROTECTION but less than two MEANS OF P

F

F

Hailure of insulation (whether solid material or spacing) providing.the\equivalent
qg

dreate a source of ignition.

F

ailure of a pneumatic component that results in leakage

1)

2)
3)

4)

5)

8)

9)

e) Test [set-up and PROCEDURE: )
lace two contact pins made of the material to be qonsi{d imoppositioh (see Figure 24).

pins. Constantly flush the
ia a tube. Move the cathode to the

node to close the contacts and pull it baek to opemthemyagain.
erform at least 300 tyials & idi % parks do not trigger ignition.

the sparks get smalle a adssurfaces)|of the electrodes, clean the electrodes yith

F
d
¢
Rlace a piece of cotton close to the contact
;
F

ductor a the capacitor so that it has minimal impact on|the
nergy of theNspark he

n Figure ZSC‘Zd ig tance used to control current flowing into the

ure
ent

(B.g. bécause of g failure of the function of the device). An oxygen concentration greater than
5 % ‘in’the preséence of parts or components that could be a source of ignition, including pat
the.moment energy is applied, constitutes a failure.

Check by inspection of the documentation provided by the MANUFACTURER including the RISK
MANAGEMENT FILE if a compartment that contains parts or components that can be a source of
ignition under a SINGLE FAULT CONDITION is separated from another compartment that contains
an OXYGEN RICH ENVIRONMENT by sealing all joints and any holes for cables, shafts or for other
purpose.

Only check if ignition occurs under SINGLE FAULT CONDITIONS within the ENCLOSURE, the fire
self-extinguishes rapidly and no hazardous amount of toxic gases would reach the PATIENT.
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Resistive load

A
c
Oi
o

— AL
L]

- Pin 2
0,5

0,2 /\&

0,1

0,05 N \)bo

05 1 10 100 1000 2000

C uF —
IEC 2419/05

Figure 28 — Maximum allowable voltage U as a function of the capacitance C measured in a
capacitive circuit used in an OXYGEN RICH ENVIRONMENT
(IEC 60601-1:2005, Figure 36)
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13.4.19 Identification of source of ignition (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):
11.2.2.1

13.4.19 ldentification of source
of ignition

Inductive load

> {
oF ey §<
02— y°”7 Pin 1 <\ <
LT T el QN
L (g

mH ——
IEC 2420/05

Figure 29 — Maximum allowable current /

inductive circuit in
<\ 6060

1e
L
a fuxction the inductance L measured in
YG NVIRONMENT
1-4:200

5, Fi

re 37)

an

f) Pres
Ident

The 4
limit.
safet

NOTH
under

A safe upper li
margin facto

bntation of the te
fy the condifi \
ituation wi

The safety\margi
ying pg:mag i

s-the uncertainty of sparking experiments and the variability of tH
r quality of cotton or of the contact materials.

the

()
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13.4.20 Interruption of power supply

Standard(s):
IEC 60601-1:2005

13.4.20 Interruption of power
supply

Subclause(s):
11.8

a) Equipment needed for the test:
1)

Test sample with relevant power sup

plies.

b) Safety precautions during the test:

Use narmal labaoratory safety PROCEDIURE

s during this test

c) Test

ample preparation:
No s;re

cial preparation.

d) Test [conditions:

NORMAL CONDITION

e) Test|set-up and PROCEDURE:

InterrIZpt and restore the power supply o
ME EQUIPMENT'S states.

Whe:r interrupting and res
u

ption durations inc

cons' elrdifferent operating modes and
din egu‘ﬁg}re\ fro ar standards.

inter
Pres

Interquption of ’@)

f) bntation of the t

not resylt in a HAZARDOUS SITUATION.
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13.4.21 Limited power circuit

Standard(s): Subclause: 13.4.21 Limited power circuit
IEC 60601-1:2005 13.1.2

a) Equipment needed for the test:
1) Adjustable load
2) Watt-meter
3) Watch (1 min)

b) Safety precautions during the test:

Use mormal laboratory safety PROCEDURES during this test. <\(
A9

c) Test|[sample preparation:
Make the relevant supply circuit available (see Annex D).

d) Test [conditions:
NORMAL CONDITION (\(}

e) Test|set-up and PROCEDURE:

jon

Adapt the adjustable load to the supply II’CUIt and n 15\W. Adjust the test load as needef to

contipually draw 15 W.

If thel power d|SS|patlon iless\thah 15 n the>circuit is limiting power dissipation t
less {han 15 W.

A=)

f) Presdntatlon of the t st

>R { \(Ars\g\r»\g%erd.ss.pat.on

SuBbly circuit tobe Power \\1}>at|on at Power dissipation Limited power
RPY . e start.of the test after 1 min circui
examine
w Yes/No

>

NG
QN

N
~



https://iecnorm.com/api/?name=7ec678e26e2461612f16c632590c048e

- 136 — TR 62354 © IEC:2009(E)

13.4.22 Failures of THERMOSTATS

Standard(s): Subclause(s): 13.4.22 Failure of THERMOSTATS

IEC 60601-1:2005 13.2.4

a) Equipment needed for the test:
1) Temperature sensors (thermocouples) and recorder

2) Test corner

b) Safety precautions during the test:

Suitaple fire extinguisher

Use mormal laboratory safety PROCEDURES during this test. /\(
(EAN

c) Test |[sample preparation:
One fepresentative sample loaded with all optional ACCESSORIES.

d) Test [conditions:

Do n¢t perform this test If an independent non-SELF-RE

prevgnts an unacceptable RisK in case of a failu;i(,i»&

e) Test [set-up and PROCEDURE:

1) Ipspect the circuit diagram to deter
THERMOSTAT is the less favourable test c itio
ihterrupt the THERMOSTAZT.

2)

3) perate the DUT

A
q

4) (@perate the T RATED voltage.

5) Test each ﬁ i i

f) Preséntation of

For SUPPLEMENTARY
presqure te

Samg result\table a
13.2.p4 ).
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13.4.23 Impairment of cooling

Standard(s): Subclause(s): 13.4.23 Impairment of cooling

IEC 60601-1:2005 13.2.7

a) Equipment needed for the test:

1)
2) A
3)

Temperature sensors (thermocouples) and recorder

ccessories for blocking vent holes/grills, etc.

Test corner

b) Safety precautions during the test:

Use

Suitaple fire extinguisher

rrormal laboratory safety PROCEDURES during this test. <\(
A9

c) Test
One

[sample preparation:
epresentative sample loaded with all optional ACCESSORIES.

d) Testconditions: \\>
As fof normal heating (test 13.4.17). (\(} G
e) Test|set-up and PROCEDURE: \_/

1) Rlace the DUT in the test corner.
2) Impairment of cooling ther, for example:
- lock or disconnechsi } ver is least favourable, consecutively;
- impair ventilatio sides by covering those ENCLOSURE
openings.or positiohihgt agains{ walls of test corner.
- block f
- interruptt
3) Qperate the J i ation of)impairments of cooling.
4) H ecord)emge atuxesysing\the thermocouple method.
f) Presentation of Mes rew
For s FORCED INSULATION of thermoplastic materials, perform the ball-
presq at a temperature 25 °C higher than that measured during these tes{s.
183ar2(2£efs;ult tab r normal heating in test 13.4.17 f) and same compliance criteria as in tgst
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13.4.24 Locking of moving parts

Standard(s): Subclause(s): 13.4.24 Locking of moving parts
IEC 60601-1:2005 13.2.8

a) Equipment needed for the test:
1) Temperature sensors (thermocouples) and recorder
2) Ohmmeter

3) Test corner

b) Safety precautions during the test:

Suita’rle fire extinguisher
Use mormal laboratory safety PROCEDURES during this test.
A9

d) Test [conditions:

c) Test|[sample preparation:
One fepresentative sample loaded with all optional ACCESSORIES.
\‘>

Lock|moving parts if:

— dccessible moving parts can be jame

— the DUT can be operated while unattends cally
dr remotely controlled); or

— the DUT has one or more motors wi e.

Only [lock one moving part
SINGLE FAULT CONDITION C

Do n¢t test componen
CONDJTION is less than|or

Powdr the DUTAvith theyleast e.

e) Test|set-up and
1) H
2) (¢

3) (
U

g

b) For 5 min for other ME EQUIPMENT intended only for attended use (attended use excludes
automated or remotely controlled ME EQUIPMENT that could operate when the OPERATOR is
not present).

c) For the maximum period of a timer, if such a device terminates the operation, for
ME EQUIPMENT not listed under a) or b).

d) For as long as necessary, to establish steady thermal conditions for all the remaining
ME EQUIPMENT.
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13.4.24 Locking of moving parts (continued)

Standard(s):
IEC 60601-1:2005

Subclause(s):

13.2.8

13.4.24 Locking of moving parts

4) Determine the temperatures of windings with the AR measurement method (with an
ohmmeter) at the end of a specified test period (for steady-state), or at the instant of
operation of fuses, THERMAL CUT-OUTS, motor protective devices and the like.

5) Record other temperatures using the thermocouple method.

6) For motors located in circuits with a voltage not exceeding 42,4 V peak a.c. or 60 V d.c. and
where dlfflculty |s experienced in obtalnlng accurate temperature measurements due to the

f)

Preséntation of the test results:

Ther¢ was/was no evidence of emission of flames, molten metal, pojsonous &
subsfance in hazardous quantities.

Therg¢ was/was no evidence of deformation of ENCLOSURES to

IEC §0601-1:2005 is impaired.

After|the tests, there was/was no evidence that the settjrig of THE
CURRENT RELEASES has not changed (by heating, vibrati p

their safety function.

For §
presg

Therg
Temy

Temy
12.

Temgq
not ¢

Temgq
Tablg

Limit
Limit

with

—

@

4,
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13.4.24 Locking of moving parts (continued)

Standard(s): Subclause(s): 13.4.24 Locking of moving parts

IEC 60601-1:2005 13.2.8

Table 11 — Allowable maximum temperatures for skin contact

with ME EQUIPMENT APPLIED PARTS
(IEC 60601-1:2005, Table 24)

Maximum temperature *°

°C
APPLIED PARTS of ME EQUIPMENT Moulded
materjal,
Metal Glass, porcelai phastic,_rubber,
and liquids vitreous ma (1 wood

t< 1 min 51

o

APPLIED PART having 5< \
contac{ with the 1 min <t < 10 min 48 < N\

> s

PATIENT for a time “t”
10 min <t 43 3

43

® Thesp temperature limit values are applicable for the healthy skin of\adaits/ They\are not applicable when
large|areas of the skin (10 % of total body surface or more) j et with a hot surface. They|are not
here

appligable in the case of skin contact with over 10 % of
limitq shall be determined and documented i

clinigal benefit, the RISK MANAGEMENT FILE cumentation /showing that the
exceeds any associated increase in RISK.

is is the case, appfopriate

order to [provide
resulting | benefit

uched
le 23)

for ME EQUIPMENT parts

Maximum temperature °

°C
Moulded
material,
Metal Glass, porcelain, plastic, rubber,
and liquids vitreous material woof
\:~§1> 74 80 86
Externs 1§s t<10s 56 66 71
ME EQU
likely td
a time » 10 s <t< 1 min 51 56 60
1 min <t 48 48 48

? These temperature limit values are applicable for touching the healthy skin of adults. They are not applicable
when large areas of the skin (10 % of total body surface or more) can be in contact with a hot surface. This
also applies in the case of skin contact with over 10 % of the head surface. Where this is the case, appropriate

limits shall be determined and documented in the RISK MANAGEMENT FILE.
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13.4.24 Locking of moving parts (continued)

Subclause(s):
13.2.8

Standard(s):
IEC 60601-1:2005

13.4.24 Locking of moving parts

Table 13 — Allowable maximum temperatures of parts
(IEC 60601-1:2005, Table 22)

Parts Maximum Temperature
°C
Insulation, including winding insulation ®
- of ClgssAMatertat \JR
- of Clhss E Material /\& 120
- of Class B Material /\\\ (8\
- of Clhss F Material A\ \165
- of Claiss H Material < \ \18‘3})\ >
Parts with T marking < \ \\ b
Other Jomponents and materials \
Parts i contact with flammable liquid with flash-point of T °C / ) > T-25
Wood AL/ IS 90
? The ¢lassification of insulating materials i \\e h 1IEG,60Q85. incompatibility of the mjaterials
of an|insulating system that could reduce the ma temperatuke limit of the system below the limitg of the
individual materials shall be considered
b T mafking refers to the marked maximum operating tem
° For g¢ach material and compgpent, accoun sha e temperature ratings for each matgrial or
comgonent to determine th ap oprjate . Each component shall be used in accgrdance
with its temperature ratlng ere ubt exis re test of 8.8.4.2 should be performed.
exatu I|m|ts of motor windings
(IE 606Q1-172005, Table 26)
Temperatyre in °C
\> Insulation class
T)Q)e f ME EQUIPM Class A | Class B Class E Class F Clpss H
ME EQLIPMEN provi wit t| er apd not 200 225 215 240 P60
intende(d un ttende € nd MEVEQUIPMENT to
be ope 5 m|n
Other ME
_if im;edance-pM@max.mum value 150 175 165 190 D10
— if protected by protection devices that operate 200 225 215 240 P60
durinig-the first hour _maximum value
— after the first hour, maximum value 175 200 190 215 235
— after the first hour, arithmetic average 150 175 165 190 210
NOTE The temperature limits in this table were derived from IEC 61010-1:2001.
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13.4.24 Locking of moving parts (continued)

Standard(s): Subclause(s): 13.4.24 Locking of moving parts
IEC 60601-1:2005 13.2.8

Table 15 — Maximum motor winding steady-state temperature
(IEC 60601-1:2005, Table 27)

Maximum temperature
Insulation class °C

A 140

@©

160
T

155
180 A
200 \
Tablg 16 — Maximum allowable temperatures of transf&ms un ovelload
ient

I (T |m

and short-circuit conditions at 25 °C (£ 5 °CYam perature
(IEC 60601-1:2005, Table

Max{mum, )
tempexature
st (\ML Ve
Windings and core lamipations in N
contact therewith, ikthe wndigg
insulation is:

~  of Class|A material > 150
e ST
< of Class Expaterial )~ 165
\/\ of c\ekss\ﬂms}fwal 190
<> — 0 ongiass matsrta 210

=

N
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13.4.25 Interruption or short circuit of motor capacitors

Standard(s): Subclause(s): 13.4.25 Interruption or short

circuit of motor
IEC 60601-1:2005 13.2.9 capacitors

a) Equipment needed for the test:

1)
2)
3)

Temperature sensors (thermocouples) and recorder
Ohmmeter

Voltmeter

b) Safety precautions during the test:

Suit

Use

elble fire extinguisher
hormal laboratory safety PROCEDURES during this test. /\ %

c) Tes

One fepresentative sample loaded with all optional ACCESSORIES.

t|sample preparation:

d) Tes

Do npt perform the test with a short-circuited capaci
com

lying with the requirements for Clags P2 ca i
ME EQUIPMENT is not intended for unatt@ (inclyding-automati¢~ef remote control).

t|conditions:

d with a capacitd
60252-1 and the

=

e) Test|set-up and PROCEDURE:

1)

2)

3)

4)
5)

6)

q ry winding are operated:

]
2
—
>
—
>
(]
(2]

)
©
Q
(@]
P
(©]
N

(

Ilmit of the ED V
30s fo@

D CONDITION, at RATED voltage or at the upper
ying periods of time:

Q
~

QUIPMENT intended only for attended use (attended use excludes
tely controlled ME EQUIPMENT that could operate when the OPERATOR is

d) ~For as long as necessary to establish steady thermal conditions for all the remaining
ME EQUIPMENT.

Determine the temperatures of windings with the AR measurement method (with an
ohmmeter) at the end of a specified test period (for steady-state), or at the instant of
operation of fuses, THERMAL CUT-OUTS, motor protective devices and the like.

Record other temperatures using the thermocouple method.

For motors located in circuits with a voltage not exceeding 42,4 V peak a.c. or 60 V d.c. and
where difficulty is experienced in obtaining accurate temperature measurements due to the
small size or design of the motor, cover the motor with a single layer of bleached cotton
cheesecloth of approximately 40 g/m (bleached cotton material, 26 m? to 28 m? per kg mass
and 13 threads per cm in one direction and 11 threads per cm in the other).

Measure the voltage across the capacitor.
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13.4.25 Interruption or short circuit of motor capacitors (continued)

Standard(s): Subclause(s): 13.4.25 Interruption or short

circuit of motor
IEC 60601-1:2005 13.2.9 capacitors

f) Presentation of the test results:

There was/was no evidence of emission of flames, molten metal, poisonous or ignitable
substance in hazardous quantities.

There was/was no evidence of deformation of ENCLOSURES to such an extent that compliance with
IEC 60601-1:2005 is impaired.

After z 3 g H Q
CURRENT RELEASES has not changed (by heating, vibration or other causes) suffjcientixto affeg
their|safety function.

ne 1c NCIrc W A N0 € g O RMA

For g
pres

There was/was no evidence of ignition of the cheesecloth.

Temperatures of APPLIED PARTS did/did not exceed the allowedA

excepd the allowable values from Table 13.

Temperatures of windings did/did not€xceed tfie alloved 4,
Tabl¢ 15 and Table 16.

Limitp for LEAKAGE CURRENT in SINGLE FA
Limitp for voltage from ACCESSIBLE PART

Use the same result tableglas for forma
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13.4.26 Motor running overload

Standard(s): Subclause(s): 13.4.26 Motor running overload
IEC 60601-1:2005 13.2.13.3 b), 13.2.13.4

a) Equipment needed for the test:
1) Temperature sensors (thermocouples) and recorder
2) Ohmmeter
3) Voltmeter

4) Ammeter

b) Safety precautions during the test:
Suitgble fire extinguisher
Use npormal laboratory safety PROCEDURES during this test. /\ x

d) Test|conditions:

c) Test|sample preparation:
One [epresentative sample loaded with all optional ACCESSORIESQ
\‘\>

Cheg

For
voltage, with the motor part and the heating
least|favourable condition

[

Operjate ME EQUIPMENT, wit
(SUPPLY MAINS) with onephas

Test|consecutiv if

NOTH Only per
42,4 Y peak a.c. or 6

of thg design. The
substpntially constant

view

e) Test

1) Op
|

2) Ipcrease

Joltagejbeing intained at its original value.

3) \When steady thermal conditions are established, increase the load. Progressively increage
the load in appropriate steps until the overload protection operates, or until no further
temperature rise is noted.

4) If the load cannot be changed in appropriate steps in ME EQUIPMENT, remove the motor from
the DUT in order to perform the test.

5) ME EQUIPMENT RATED for short-time or intermittent operation other than:
—  HAND-HELD ME EQUIPMENT;
— ME EQUIPMENT which has to be kept switched on by hand;
—  ME EQUIPMENT which has to be kept under physical load by hand; or
— ME EQUIPMENT with a timer and a back-up system

is operated under normal load and at RATED voltage or at the upper limit of the RATED voltage
range until the peak temperature does not increase by more than 5 °C in 1 h, or until the
protective device operates.
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13.4.26 Motor running overload (continued)

Standard(s): Subclause(s): 13.4.26 Motor running overload

IEC 60601-1:2005 13.2.13.3 b), 13.2.13.4

6) If in NORMAL USE a load-reducing device in ME EQUIPMENT operates, continue the test with the
DUT running idle.

7) OPERATE ME EQUIPMENT starting from the coLD CONDITION, at RATED voltage or at the upper limit
of the RATED voltage range for the following periods of time:

a) 30 s for:

—  HAND-HELD ME EQUIPMENT;

—  ME EQUIPMENT which has to be kept switched on by hand; or
— ME EQUIPMENT which has to be kept under physical load by hang

automated or remotely controlled ME EQUIPMENT that could operate s
not present).

q) For the maximum period of a timer, if such a device termi
ME EQUIPMENT not listed under a) or b).

d) For as long as necessary, to establish steady thg it e remaining
ME EQUIPMENT.

8) [ etermlne motor winding temperatures when T ' iti i i or

9) [Determine temperatures of windings r) at

the end of a specified test period (for

10) Record other temperatures using the

f)

11) For motors located in\gircui eding 42,4 V peak a.c. or 60 V d.c. gnd
where difficulty is i A e
9 dr with a single layer of bleached cotton
q hed cotton materlal 26 m? to 28 m? per kg miass
Pres
Therg
subs
Ther with
this 9
After| was/was no evidence that the setting of THERMAL cuT-OUTS and OVER-
CURR : 3s not changed (by heating, vibration or other causes) sufficiently to affeqt
their

For QUPPLEMENTARY and REINFORCED INSULATION of thermoplastic materials, perform the ball-
pressure test (fnef 13 3 A) at a fnmpnrnfurn 25 °C highnr than that measured during these tests.

There was/was no evidence of ignition of the cheesecloth.
Temperatures of APPLIED PARTS did/did not exceed the allowed values from Table 11.

Temperatures of parts likely to be touched did/did not exceed the allowable values from Table
12.

Temperatures (T x 1,5) — 12,5 °C of other components and materials and other cases did/did not
exceed the allowable values from Table 13.

Temperatures of windings did/did not exceed the allowed values from the appropriate Table 14,
Table 15 and Table 16.

Limits for LEAKAGE CURRENT in SINGLE FAULT CONDITION were/were not exceeded.
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13.4.26 Motor running overload (continued)

Standard(s): Subclause(s): 13.4.26 Motor running overload
IEC 60601-1:2005 13.2.13.3 b), 13.2.13.4

Limits for voltage from ACCESSIBLE PARTS including APPLIED PARTS were/were not exceeded.

Upon cooling to room temperature, the applicable dielectric strength tests did/did not reveal
breakdown.

Use the same result table as for normal heating [test 13.4.17 f)].

@%
N
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13.4.27 Heating element overload

Standard(s):
IEC 60601-1:2005

Subclause(s):
13.2.13.1, 13.2.13.2

13.4.27 Heating element overload

a) Equipment needed for the test:

1)
2)
3)
4)
5)
6)
7)

Voltmeter
Ampere meter

Ohmmeter

Temperature sensor (thermocouples)

Dielectric strength tester

Test corner

Ball-pressure test apparatus (Figure F.4)

AQ(&

b) Safety precautions during the test:

Suitgble fire extinguisher

Use

hormal laboratory safety PROCEDURES during this test.

c) Test|sample preparation:

One

representative sample loaded with all ophoz(@zé)%&

d) Test|conditions:

This

Heat|

If the

Don
COND

Powg

< —h <

the léastfavourable-

est applies to ME EQUIPMENT havin

the

atign

( CN but withoutadeqyate heat discharge;
y

di i SN sh Serves to limit the temperature, except a THERMAL CUT-OUT.

Qitatl v controlled heating elements:
, 0

amponents, construction or the supply circuit if the power dissipation in SINGLE FAULT
ITION-iSless.thapor equal to 15 W.

r.the DUT with a supply voltage of 90 % or 110 % of the RATED supply voltage, whichever is

For ME EQUIPMENT with short-time rating, the test duration should equal the RATED operating time.

NOTE

If, in any of the tests, a non-SELF-RESETTING THERMAL CUT-OUT operates, a heating element or an

intentionally weak part ruptures, or if the current is otherwise interrupted before THERMAL STABILITY is
established without the possibility of automatic restoration, the heating period is ended. However, if the
interruption is due to the rupture of a heating element or of an intentionally weak part, repeat the test on a
second sample. Open circuiting of a heating element or of an intentionally weak part in the second sample
does not in itself entail a failure to comply. However, if either sample fails to comply with the conditions
specified in Subclause 13.1.2 of IEC 60601-1:2005, it constitutes a failure.
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13.4.27 Heating element overload (continued)

Standard(s): Subclause(s): 13.4.27 Heating element overload
IEC 60601-1:2005 13.2.13.1, 13.2.13.2

e) Test set-up and PROCEDURE:
1) Place the DUT in the test corner.
2) DUT’s having heating elements are tested as follows:

— For thermostatically controlled DUT’s having heating elements that are intended for built-
in or for unattended operation or that has a capacitor not protected by a fuse or the like
connected in parallel with the contacts of the THERMOSTAT: by both tests described below.

4+ For DUT’s having heating elements RATED for non-CONTINUOUS OPERATION: by~both tests

described below.

+ For other DUT’s having heating elements: by only the first test befy
NOTE If more than one of the tests below is applicable to the same DUT, e ed

donsecutively.
3) Test1:

[est the DUT under the conditions for test 13.4.7, but with charge, at a

supply voltage of 90 % or 110 % of the RATED supply v e.

If a non-SELF-RESETTING THERMAL CUT-OUT operates{ or S erwise interrupted
ithout the possibility of automatic restoration pefore THE is established, the
perating period is ended. If interruption of th& cu ur, the DUT is switched
ff as soon as THERMAL STABILITY ig ist i cdol to approximately room
mperature.

For DUT’s RATED for non-CONTINUOU
¢perating time.

4) Test 2:
Test heating parts,of th i e ed in NORMAL CONDITION, at the supply
Joltage 110 % of the RATED supf specified in test 13.4.7. Meet the following
test conditions:
- Disablro o limit thetemperature in NORMAL CONDITION, except a

THERMAL ®©
g If the D sontrol, disabled each in turn.
+ Operatethe DUTY CYCLE until THERMAL STABILITY is achieved, irrespeftive
e.
f) Presp
Therg i of emission of flames, molten metal, poisonous or ignitable
subs i

There was/was exvidence of deformation of ENCLOSURES to such an extent that compliance|with
IEC $0601=1:2005 is impaired.

After the tests, there was/was no evidence that the setting of THERMAL CUT-OUTS and OVER-
CURRENT RELEASES changed (by heating, vibration or other causes) sufficiently to affect their
safety function.

After the test, the insulation between the MAINS PART and the ENCLOSURE, when cooled down to
approximately room temperature, did/did not withstand the relevant dielectric strength tests.

For ME EQUIPMENT which is immersed in, or filled with, conducting liquid in NORMAL USE, immerse
the sample in or fill it with the conducting liquid or water, as appropriate, for 24 h before
performing the dielectric strength test.

For SUPPLEMENTARY and REINFORCED INSULATION of thermoplastic materials, perform the ball-
pressure test (test 13.3.4) at a temperature 25 °C higher than that measured during these tests.
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13.4.27 Heating element overload (continued)

Standard(s): Subclause(s): 13.4.27 Heating element overload

IEC 60601-1:2005 13.2.13.1, 13.2.13.2

Temperatures of APPLIED PARTS did/did not exceed the allowed values from Table 11.

Temperatures of parts likely to be touched did/did not exceed the allowable values from Table
12.

Temperatures (T x 1,56) — 12,5 °C of other components and materials and other cases did/did not
exceed the allowable values from Table 13.

Temperatures of windings did/did not exceed the allowed values from the appropriate Table 14,
Tabl¢ TS5 and Table 16.

Limitp for LEAKAGE CURRENT in SINGLE FAULT CONDITION were/were not excee

Limitp for voltage from ACCESSIBLE PARTS including APPLIED PARTS were/v<r¥\ot exceeded.

Use the same result table as for normal heating [test 13.4.17 f)].

@%
N
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13.4.28 Rechargeable battery overcharge/discharge

Standard(s): Subclause(s): 13.4.28 Rechargeable battery
IEC 60601-1:2005 15.4.3 overcharge/discharge

a) Equipment needed for the test:
1) Multimeter

2) Various test loads

3) Shorting box

4) D.C. ammeter

b) Safe
Speg

RIsK

y precautions during the test:
ial laboratory safety PROCEDURES for work with batteries (i.e. lithium, e .).

of explosion. Remove battery before performing test 2.

c) Test

sample preparation: \>

One fepresentative test sample
Makg the relevant supply circuit available (see Annex D
d) Test|conditions:
Batte¢ ge orat the upper limit of the
RATE
Excgssive current and voltage protecti : from the DUT
Revg
e) Test|set-up and PROCED
1)
Inspect the desig do umentati harging circuit and battery charging specificatipns
tp verify ov i i L CONDITION and SINGLE FAULT CONDITION. If any
doubt exis \ componefnts and verify no unacceptable RISK occurs
2)
the presence of protective means and the design
ANAGEMENT FILE. Verify that necessary fuse(s) or over-current
s and that the cross-sectional area of conductors are adequate to
ARDS. If any doubt exists, short circuit or open circuit those
§ t would enable maximum discharge current to flow and verify no unaccepfable
3)

hére-it is possible to insert the battery with incorrect polarity, reverse the battery
onnections and energize the DUT.

1)

3)

f) Presentation of the test results:

Battery overcharge/discharge and 2) Excessive current and voltage protection:

There was/was no cracking, rupturing or bursting of the battery jacket that could result in
OPERATOR contact with battery electrolyte.

There was/was no explosion of the battery that could result in a RISK to persons.
There was/was no emission of flame or expulsion of molten metal outside the DUT.
Reversed battery connection:

There was/was no emission of flames, toxic gases, molten metal, and RISk of explosion.
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13.4.29 Mains transformers

Standard(s): Subclause(s): 13.4.29 Mains transformers

IEC 60601-1:2005 15.5, 13.2.3

a) Equipment needed for the test:
1) Voltmeter

2) Adjustable regulated a.c. supply or other similar voltage and frequency source depending on
the input rating of transformer

3) Load resistors or electronic load

4) Qbhmmater

5) Dielectric strength tester /\(

b) Safety precautions during the test:

1) $uitable fire extinguisher
2) UWse normal laboratory safety PROCEDURES during this test.

3) $ee test 13.3.3 b) for recommended safety precautions d@d\ ectiic-strength testing.

RleE:
c) Test|sample preparation: \ \/
Reprgsentative transformer sample(s) connected and | ad ccording

N\

d) Test|conditions:

Testleach winding in turn, with the following paraietersaat th most dverse value:

For windings that use fthe cf ange of-
thermocouples at all o

the windings.
Calctilate the v@)

wher

e of

[

\e temperature rise in °C;

e resistance at the beginning of the test in Q;

is the resistance at the end of the test in Q;

is the room temperature at the beginning of the test in °C;
T2 is the room temperature at the end of the test in °C.

At the beginning of the test, windings are to be at room temperature.

NOTE When the resistance method is used, determine the resistance of windings at the end of the test by
taking measurements as soon as possible after switching off, and then at short intervals so that a curve of
resistance against time can be plotted to identify the value at the instant of switching off.

Test each secondary winding in turn; load all other secondary windings as in NORMAL USE.
Allow the DUT to cool to room temperature between tests.

When thermocouples are used, reduce the temperature limits by 10 °C. In this case, the
measurement is made by devices so chosen and positioned that they have a negligible effect on
the temperature of the part under test.

Windings with more than one protective device may require multiple overload tests in order to
fully evaluate worst-case NORMAL USE loading and fusing.
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13.4.29 Mains transformers (continued)

IEC 60601-1:2005 15.5, 13.2.3

Standard(s): Subclause(s): 13.4.29 Mains transformers

e) Test set-up and PROCEDURE:

1) Normal heating:

a)

b)
c)

The mains transformer is placed either on a softwood surface or in the appliance in the
same location as that of the test for normal heating [test 13.4.17 d)].

Connect the DUT to the a.c. power supply.
Energize the DUT and set up for the NORMAL CONDITIONS for maximum load.

qd)

Q0 =5 _ oD
~

2) $hort circuit:

3)

Set a.c. supply voltage to + 10 % and — 10 % of the RATED voltage(s) op'the extremes|of
the RATED voltage range(s).

Operate the DUT until all temperatures have stabilized.
Measure and record all temperatures including the room ambie

Temperatures of windings are determined with COR (chang
measurement method (or with an ohmmeter).

Record other temperatures using the thermocouple

The maximum temperature of a part is determined-by~easurj 3¢ of
i \ MAL
USE as defined by the MANUFACTURER.

and

rcuit

it

which the protective device operates. Allow the windings to reach THERMAL STABILITY
following each load adjustment, and record each load current value.

b)

Following operation of a protective device, perform step b).

Shunt the protective device that operated in step a) above if it is external to the
transformer. Load the winding under test based on the type of protective device as
follows.

- Fuse in accordance with IEC 60127-1: 30 min at the appropriate test current specified
in Table 17.

— Fuses not in accordance with IEC 60127-1: 30 min at the current according to the
characteristics supplied by the fuse manufacturer, specifically the 30 min clearing-
time current. If no 30 min clearing-time current data is available, use the test current
specified in Table 17 until THERMAL STABILITY is achieved.

- Other protective device: until THERMAL STABILITY at a current just below the current
that caused the device to operate in step a) above.
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13.4.29 Mains transformers (continued)

Standard(s): Subclause(s): 13.4.29 Mains transformers
IEC 60601-1:2005 15.5, 13.2.3

4)

Table 17 — Test current for transformers
(IEC 60601-1:2005, Table 32)

Marked value of RATED current Ratio between test current
(') of protecting fuse-link and RATED current of the
A fuse-link
1<4

4<1<10

10</<25

1> 25

ctor

hd
that

ur
TH

iCal insulation between the primary winding and other windings, screens and the
oré/0f a MAINS SUPPLY TRANSFORMER is presumed to have been |nvest|gated by the dielectric

need not be repeated.

The dielectric strength of the electrical insulation between turns and layers of each winding of
a MAINS SUPPLY TRANSFORMER of ME EQUIPMENT should be such that after the humidity
preconditioning treatment it passes the following tests.

a) Test transformers having any winding with a RATED voltage less than or equal 500 V or
RATED frequency less than or equal 60 Hz with a voltage across the winding of five times
the RATED voltage or five times the upper limit of the RATED voltage range of that winding
and a frequency not less than five times the RATED frequency.

b) Test transformers having any winding with a RATED voltage greater than 500 V or RATED
frequency greater than 60 Hz with a voltage across that winding of twice the RATED
voltage or twice the upper limit of the RATED voltage range of that winding and a
frequency not less than twice the RATED frequency.
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13.4.29 Mains transformers (continued)

Standard(s): Subclause(s): 13.4.29 Mains transformers

IEC 60601-1:2005 15.5, 13.2.3

In the two cases above, however, the stress on the turn and layer insulation of any winding of
the transformer should be such that the test voltage appearing at the winding with the highest
RATED voltage does not exceed the test voltage specified for one MEANS OF PROTECTION, if the
RATED voltage of such a winding is considered as the WORKING VOLTAGE. If this should occur,
the test voltage on the primary winding should be reduced accordingly. The test frequency
may be adapted to produce in the core approximately the magnetic induction present in

NORMAL USE.

If such a connection point has not been identifi
winding in turn to the core (and screen if pres
specified for connection to an unearthed pa

Tests;/e\qot onductad

P> an appropriate voltage
in turn.

f) Prespntation W/\}t\r;\su\l\s\

TA\BAEQ‘énsformer normal heating

Winging T1 N T, R, AT T=T+AT
desig atior{ ° Q °C Q °C °C Remarks
N
A \
TABLE: Transformer short circuit
Measured temperatures
Winding < Test
under test [ Protection | Primary | Secondary | Ambient | duration Remarks

Supply voltage: __
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13.4.29 Mains transformers (continued)

Standard(s):

IEC 60601-1:2005

Subclause(s):
15.5, 13.2.3

13.4.29 Mains transformers

TABLE: Overload

Measured temperatures Test
°C current
or
THERMAL
Windipg CUT-OUT
unddr Test tempera-
test Protection | Primary | Secondary | Ambient | duration tury( marh

N\

N
S\Qp\)\Vd g

\

X

)

NN
[~ >

TABLE: Transformer(di\e\lxgyi%/étr?ngth

ndary
oltage

Transformer under
test

Test voltage t N es &)S
freguen

Remark

applied to Ita

/A
AR
M

Durinjg the test@?ﬂ
Unadceptable RI )
The maximum tep

After

Durir

therg ble teterioration.
Sealing
Durin (AL cUT-oUTs did/did not operate.

Therg was/was noémission of flames, molten metal, poisonous or ignitable substance in
hazafdous quantities.

/does not pass appropriate dielectric strength tests.

as not flashover or breakdown of any part of the insulation §

and

When tested in situ there was/was no deformation of ENCLOSURES to such an extent that
mechanical strength was impaired.

Temperatures of DUT parts likely to be touched did/did not exceed the allowable values from

Table 12.
LEAKAGE CURRENT limits were/were not exceeded.

Voltage of AcCcEssIBLE PARTS did/did not exceed the allowable values.

NOTE Slight corona discharges should be ignored, provided that they cease when the test voltage is
temporarily dropped to a lower value, that this value is higher than the WORKING VOLTAGE and that the
discharges do not provoke a drop in test voltage.
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Annex A
(informative)

Sequence of testing

A.1  Sequence of testing (IEC 60601-1:1988)

A.1.1 General requirements
A.1.2 Markings
A.1.3 Power input

A.1.4 Classification

A.1.5 Limitation of voltage and/or energy
A.1.6 ENCLOSURES and PROTECTIVE COVERS

A1.7 Separation

A.1.8 Protective earthing, functional earthing and po
A1.9 Mechanical strength

A.1.10( Moving parts

A.1.11| Surfaces, corners and edges
A.1.12| Stability and transportability
A.1.13| Expelled parts
A.1.14| Suspended ma
A.1.15] Radiation HAZ»
A.1.16] Electromagne
A1.17 Pres&i}e 8
A.1.18
A.1.19
A.1.20
A1.21
A.1.22

A.1.23| Continuow
témperature*

EAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS at operating

A.1.24 Dielectric strength at operating temperature*

A.1.25 Humidity preconditioning treatment*

A.1.26 Dielectric strength test (COLD CONDITION)*

A.1.27 LEAKAGE CURRENT after humidity preconditioning treatment*

A.1.28 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning, sterilization and
disinfection*

A.1.29 ENCLOSURES and covers
A.1.30 Components and general assembly

A.1.31 MAINS PARTS, components and layout
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A.1.32 Construction and layout
A.1.33 CATEGORY AP and CATEGORY APG ME EQUIPMENT
A.1.34  VERIFICATION of markings

NOTE The sequence of the tests marked by an * is described as mandatory in Appendix

C of IEC 60601-1:1988.

A.2 Sequence of testing (IEC 60601-1:2005)

A2A1

PERFORMANCE
A.2.2 General requirements

A.2.3 Classification of ME EQUIPMENT and ME SYSTEMS
A24 Determination of APPLIED PARTS and ACCESSIBLE PART
A.2.5 ME EQUIPMENT identification, marking and docum
A.2.6 Energy consumption (power input)

A.2.7 Limitation of voltage, current or energy

A.2.8 Separation of parts

A2.9 CREEPAGE DISTANCES and Al
A.2.10
A2.11
A.2.12| Serviceability
A.2.13] Accuracy of ¢o

A.2.14| Instability HAZARDS
A.2.15 [ i
A.2.16 i \
A.2.17
A.2.18
A.2.19 AKA SURRENTS and PATIENT AUXILIARY CURRENTS at operating temperature
A.2.20
A.2.21| Dijelectris.stréngth (COLD CONDITION)
A.2.22| \Defibrillation protection

A.2.23 Expelled parts HAZARD

[

stioral earthing and potential equalization of ME EQUIPMENT
in ME EQUIPMENT

A.2.24 Pressure vessels and parts subject to pneumatic and hydraulic pressure
A.2.25 HAzARDS associated with support systems

A.2.26 Mechanical strength

A.2.27 HAZARDOUS SITUATIONS and fault conditions

A.2.28 MAINS SUPPLY TRANSFORMERS of ME EQUIPMENT and transformers providing
separation in accordance with 8.5

A.2.29 ME EQUIPMENT components and general assembly
A.2.30 MAINS PARTS, components and layout
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A.2.31 Insulation other than wire insulation

A.2.32 Fire prevention and constructional requirements for fire ENCLOSURES of
ME EQUIPMENT

A.2.33 Overflow, spillage, leakage, ingress of water, cleaning, disinfection, sterilization and
compatibility with substances used with the ME EQUIPMENT

A.2.34 CATEGORY AP and CATEGORY APG ME EQUIPMENT
A.2.35 VERIFICATION of markings

@%
N
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Annex B
(informative)

Information typically required for product safety testing (Guide)

Purpose

The following information is useful when performing product safety and EMC testing.
MANUFACTURERS may benefit from reviewing these requirements even if ME EQUIPMENT is only
undergoing an initial evaluation.

B.2

Brief d
model

B.3

B.4

B.5

A li

protectjon

cop
bod

B.6

Block d

WHh

In
out

Co
Ass
Au

WH

Is t

st

ies
ies

Description

bscription and INTENDED USE of the device under test (DUT), i
humber.

Intended use environment
ere will the DUT be installed and used?

what environments of use (i.e. home, hge Facili ransportation,
doors) will it be found?

Construction

mposition of DUT
embly of DUT
iliary equipme
at are its dime

he floor 16

List of safe

Test system

nd

es,
est

iagram of the test system (including the safety conception: insulation diagram)

hnd

supporting equipment. Diagram should show what is within and outside the test area. It
should include cables, DUT, and peripherals. Also a mechanical assembly drawing with
complete parts list.

B.7

Power

What are the power requirements (line voltage, current and frequency) for the DUT
and support equipment?

How many power cords are there for the DUT and support equipment?

What types of power connector are used?
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B.8 Grounding

List any special grounding requirements.

B.9 Modes of operation; configurations

— User manual and sales brochures
— Drawing of markings
— How will the DUT be operated?

—  Howarv-redes—will-be-tested?
e+ ROGeS—WHBDe—testea

— HoWw many line voltages are required to be tested?

— WhHhen only one mode is to be tested, provide rationale for selectj at mo

— How many DUT configurations will be tested? (Use typical i actices\g

regulatory requirements.)
— |/O|ports (sip/sorP) and how will they be used?

B.10 |Failure modes

Define|what constitutes a failure for performanc rrors are identit

and m@nitored.

B.11

B.12

Softwa
requirg

B.13

List an

B.14

— Ins}a
of |

- Co

insplation, isolation, spacer, etc.)

ied

ent

— Parttistwithrdescriptiomof materialmanufacturer, mattypefmodet, flamectass;
UL-card or UL listing file number

— Construction requirements

— Test samples: potted and unpotted
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Annex C
(informative)

and measuring equipment

Table C.1 — IEC 60601-1:1988 + Amendment 1:1991 and Amendment 2:1995

Clause Test Recommended test equipment
4 Humidity preconditioning Humidity cabinet
6 Durability of markings Cloth, distilled water, isopropyl alcohol and methylated spirit and a suitable
timer/-stop-wateh —
7 Power input Suitable devices for the voltage, current/ powerﬁr@ frequerky\
10 Environmental conditions Climate chamber controlling temperature a idity\supRly 1‘}% e and 3
phase variacs
15 Limitations voltage/ energy Suitable oscilloscope recorder /set-up’a R}S\L rr\e\ter
16 ENCLOSURES and Pull\push tester, test hook, test finger\test Mt rod 4 Md 12jmm
PROTECTIVE COVERS x
17| DEFIBRILLATOR-PROOF DEFIBRILLATION-PROOF ARPLI A test\&)x \/
APPLIED PARTS
18 Earth resistance Earth resmtance}eﬁt% } / Ry
19 LEAKAGE CURRENTS V V-metei\mV-meter,/diverse\circuitg, memory scope with
eft functigns, niegsuring device (MD), aluminium foil, isolgtion
transform
20 Dielectric strength test HK?(\%LTAGE\fQS}ERiSC}SQng transformer for HIGH-VOLTAGE tests
21 Mechanical strength Im}{act W@Wﬁrd wood plate, balance
24 Stability tests < K-Nﬁ@ewﬁgq\nobetric calculation (slope up to 10°)
25 Expelled parfs, N s p&x@&@O% )
29 X-radﬁ(ion k \Qaérﬁ(ion ter
36 EM re@ren@nts < El\}s\eq\%ent
39 Commorxrequirements AN Wter, test rod 4 mm, 12 mm , equipment resistance meter accofding to
and 5?@\ '\IS}) 471/1S0 1853 /1S0O 2878
40, quirements foE-CAT o§\/§ame equipment as Clause 39 including special gases
AP MIE_EQUIPMENT)
41 equi er@itsf CA‘IMRY Same equipment as Clause 40 including special gases
<\ AP M&QQPME
42 egﬁﬁg tests V-meter, A-meter, a.c./d.c., temperature indicator/ recorder suitable for this
function, and thermocouples, test corner, 4 wire resistance unit
44 Spillage Liquids, steriliant measuring cups, pipettes, different liquids for cleaning, IP
appliances, sterilisation to client specification, sterilisation with steam|
45 Pressure Pressure gauges
51 Hazardous output Oscilloscope, same equipment as for Clause 42 above
52 Abnormal operation and Apparatus for ball pressure test, same equipment as for Clause 42 above
fault conditions
53 Environmental tests Humidity chamber
56 Components Counter, torque tester, weights
57 MAINS PARTS Pull tester, different sizes of cables, winding tester for transformers,
micrometer
59 Construction layout Ball pressure test apparatus, micrometer/callipers, force gauge, multimeter,

oven, apparatus for rubber ageing in oxygen.

Appendix F

Flammable mixtures

See also Clauses 37 to 40 above, test apparatus
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Annex D
(informative)

Suitable measuring supply circuits

— @_l
©— ™ s i |
[ )
= . | |
I I
Mains | |
D it‘@ | |
P4
© — —

l

For legepds, see Table D.1.

Figure D.1 — Measuring supply circuit wit
at approximately ear
(IEC 60601-1:2005,, Fy

Mains JM%

For lege

Figu
to earth potential
(IEC 60601-1:2005, Figure F.2)

UPPLY MAINS

IEC 2448/0&

ply circuit with SUPPLY MAINS approximately symmet

@
I | N
t2 : ‘ =i= qi _ !_O !
. :: _ _.ir @ Vi ‘Q._OP‘] o : :
Mains @ ] | |
o i 2 . |
T =Mi — o |
(Neutral) @ V3 - : :
= L T

For legends, see Table D.1.

Figure D.3 — Measuring supply circuit for polyphase ME EQUIPMENT specified

for connection to a polyphase SUPPLY MAINS
(IEC 60601-1:2005, Figure F.3)

IEC 2449/05

rical
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L1 T
o & — s
L2
o8 | V) v &
— .
Mains *
L3
Ox i E v2
(Neutral)
6]
For legepds, see Table D.1.
Figure D.4 — Measuring supply circuit for single-phase »
for connection to a polyphase SUPPL
(IEC 60601-1:2005, Figure F.4
@
-
@ T ——=e_Ss Py 7 S2 P1| |
—e e— —O
- ™ G | |
| |
Mains
ONS T
S P
H&QJW :
Py L 1
e— —o FE
F:Z— o PE
IEC 2451/05
For lege
Figure DS asury ly circuit for ME EQUIPMENT having a separate power supply
yini i ed to keceive its power from another equipment in an ME SYSTE
(IEC 60601-1:2005, Figure F.5)
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Table D.1 — Legends of symbols for Figures D.1 to D.5

©
®

V(1,2,3)

S1, 82, S3

ME EQUIPMENT ENCLOSURE

Separate power supply unit or other electrical equipment in an ME SYSTEM that supplies power to the
ME EQUIPMENT

Single- or polyphase isolation transformer with sufficient power rating and adjustable output voltage

Voltmeter indicating r.m.s. value, using, if relevant and possible, one meter with a commutator
switch

Single-pole switches, simulating the interruption of a power supply conductor (SINGLE FAULT
CONDITION)

Ss

Ss

Commutator switch to reverse the polarity of the MAINS VOLTAGE

Single pole switch simulating the interruption of a single PROTECTIVE EARTH CONDUCTOR to wer
supply unit or other electrical equipment in an ME SYSTEM that supplies { ENT
(SINGLE FAULT CONDITION)

Switch for connecting a FUNCTIONAL EARTH TERMINAL to the earthed
system

bly

Sockets, plugs or terminals for the supply connection of the

FUNCTIONAL EARTH TERMINAL
PROTECTIVE EARTH TERMINAL

Optional connection

RY CURRENT measurements and fon
niected to protective earth of the SuPPLy

Reference earth (for LEAKAGE CURRENT

testing of DEFIBRIL N-PR P
MAINS) /)61’\\

X3

N \J
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Annex E
(informative)

Preventive maintenance

E.1 General

It is recommended that all ME EQUIPMENT should be appropriately maintained by a technically

competent person. Maintenance comprises a range of activities including:

— preventive maintenance of the ME EQUIPMENT and ACCESSORIES;
— callbration of the main characteristics; and
— OPHRATOR tasks associated with clinical use.

E.2 |Cleaning and disinfection

Prior fo the ME EQUIPMENT being serviced or . ended that the
ME EQUIPMENT be cleaned and/or disinfected, and b e ' amination thaf might
HARM the person carrying out the maintenance. / i that do not damage
the ME|EQUIPMENT will normally be spscified A CTURER. The local disirffection

policy
agains

E.3

This ch

- Ins
- Ch
- Ve
— Vel

E.4

OPERATORS-are~advise
clinicall session. These can include

d to carry out a number of simple but useful checks prior t

of the disinfectind agent

FACTURER and undertaken by the qupplier

b each

— checking the condition of the foot-switch cables and power cables for obvious

signs of wear;
— inspecting the APPLIED PARTS for signs of damage and/or contamination;
— checking the emergency-off switch operation;
— checking the protective means for availability and integrity.
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