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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
RECURRENT TEST AND TEST AFTER REPAIR
OF MEDICAL ELECTRICAL EQUIPMENT

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national eIectrotechnicaI committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standardgs, pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (

in the subject dealt with may participate in this preparatory work. 2 gavernimental And non-
governmental organizations Iiaising with the IEC aIso participate in this tion. EC oIIa orates cIoser

2) The formal decisions or agreements of IEC on technical matters express =X ble, an international
consensus of opinion on the relevant subjects since each i mmitt 1 épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for i 3 accepted by IEC National
Committees in that sense. While all reasonable effor; are\m at the technical content of IEC
Publications is accurate, IEC cannot be i
misinterpretation by any end user.

4) In order to promote international uniformity i i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional sy regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking proced indjcage i 4l and cannot be rendered responsible for any

6) All users should ensure [tha

7) No liability shall/attagh &
members of its te attonal Committees for any personal injury, property damage or

other damage of an 3 her direct or indirect, or for costs (including legal fees) and
expenses arising @ icati ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is dra s ive references cited in this publication. Use of the referenced publications is

9) Attention™ the possibifity that some of the elements of this IEC Publication may be the subject of

International Standard IEC 62353 has been prepared by subcommittee 62A: Common aspects
of electrical equiprment used in medical practice, of IEC technical committee 62: Electrical
equipment in medical practice.

The text of this standard is based on the following documents:

FDIS Report on voting
62A/564/FDIS 62A/572/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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In this standard, the following print types are used:
— requirements and definitions: roman type;

— informative material appearing outside of tables, such as notes, examples and references: in smaller type.
Normative text of tables is also in a smaller type;

— TERMS USED THROUGHOUT THIS STANDARD THAT HAVE BEEN DEFINED IN CLAUSE 3: IN SMALL
CAPITALS.

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this standard, the auxiliary verb:

“shall” means that compliance with a requirement or a test is mandatory for compliance
with this standard;

test.

An asterisk (*) as the first character of a title or at the be
indicates that there is guidance or rationale related to that |

The committee has decided that the contents of this pub emain unchanged until
the maintenance result date indicated on the IEQ we tp://webstore.iec.ch" in the
data related to the specific publicatio i ¢

* reconfirmed,;
e withdrawn;
* replaced by a revised edjtion, or

R
N
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MEDICAL ELECTRICAL EQUIPMENT -
RECURRENT TEST AND TEST AFTER REPAIR
OF MEDICAL ELECTRICAL EQUIPMENT

1 Scope

This International Standard applies to testing of MEDICAL ELECTRICAL EQUIPMENT and MEDICAL
ELECTRICAL SYSTEMS, hereafter referred to as ME EQUIPMENT and ME SYSTEMS, or parts of such
equipment or systems, which comply with IEC 60601-1, before PUTTING IKNTO SERVICE, during
MAINTENANCE, INSPECTION, SERVICING and after REPAIR or on occasion ofN\RECURRENT TESTS to

NOTE 1 At this stage, there are Qo particular rgquire

This standard is not ; S
equipment comply wit eir design.

This standard @»
MODIFICATION of ME

e-standard used for the design of the equipment. Otherwise conformity to
essed and verified.

are not defined by the MANUFACTURER, Annex F may be used to help establish such intervals.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60364-7-710, Electrical installations of buildings — Part 7-710: Requirements for special
installations or locations — Medical locations

IEC 60417, Graphical symbols for use on equipment

IEC 61010-1, Safety requirements for electrical equipment for measure
laboratory use — Part 1: General requirements

of materials

ht, control and
mblies for electrical

IEC 61010-031, Safety requirements for electrical equi
laboratory use — Part 031: Safety requirements for ha
measurement and test

equipment

IEC 61557-1, Electrical safety in low valta
1500 V d.c. — Equipment sti essu
General requirements

3 Terms and@

NOTE Some of the d e be_different than those in IEC 60601-1, as different measuring methods are

lowing terms and definitions apply.

6ther than an APPLIED PART, which is accessible to the patient, to the

operator in contact with the patient or can come in contact with the patient

NOTE It is necessary that other accessible parts comply with their respective safety requirements.

3.2

ACCESSORY

additional part for use with equipment in order to:

— achieve the intended use,

— adapt it to some special use,

— facilitate its use,

— enhance its performance, or

— enable its functions to be integrated with those of other equipment
[IEC 60601-1:2005, definition 3.3]
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3.3

ACCOMPANYING DOCUMENT

document accompanying ME EQUIPMENT, an ME SYSTEM, equipment or an ACCESSORY and
containing information for the RESPONSIBLE ORGANIZATION or operator, particularly regarding
basic safety and essential performance

[IEC 60601-1:2005, definition 3.4]

3.4

APPLIED PART

part of ME EQUIPMENT that in normal use necessarily comes into physical contact with the
patient for ME EQUIPMENT or an ME SYSTEM to perform its function

[IEC 60601-1:2005, definition 3.8]

3.5

APPLIED PART LEAKAGE CURRENT
current flowing from MAINS PARTS and the ACCESSIBLE CONDU
the APPLIED PARTS

closure to

3.6
CLASS |

al-safety precautions such as double insulation
being no provision for protective earthing or

or reinforced insulatio
reliance upon in i

3.8
DETACHABLEPOW
flexible co ed to/be connected to electrical equipment by means of a suitable

[IEC 60601-1:2005, definition 3.21]

3.9

EARTH LEAKAGE CURRENT

current flowing from the MAINS PART through or across the insulation into the protective earth
conductor

[IEC 60601-1:2005, definition 3.25]
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3.10

ELECTRICAL SAFETY

protection within an equipment which limits the effects of electrical current on a patient, user
or other individuals in accordance with IEC 60601-1

NOTE Safety is defined as freedom from unacceptable risk (refer to ISO 14971:2007, definition 2.24).

3.11

EQUIPMENT LEAKAGE CURRENT

current flowing from MAINS PARTS to earth via the protective earth conductor and ACCESSIBLE
CONDUCTIVE PARTS of the enclosure and APPLIED PARTS

3.12

F-TYPE ISOLATED (FLOATING) APPLIED PART (herein F-TYPE APPLIED PART)

APPLIED PART in which the patient connections are isolated from Qf the ME
EQUIPMENT to such a degree that no current higher than the allowable \patient\ea kag current
flows if an unlntended voltage or|g|nat|ng from an external sourg he patient,

[IEC 60601-1:2005, definition 3.29]

3.13

FUNCTIONAL CONNECTION

connection, electrical or otherwise, in
substances

luding arsfer signals, data, power or

NOTE Connection to a fixed SUPPLY MAINS so¢ket-outlet,
a FUNCTIONAL CONNECTION.

[IEC 60601-1:2005, defini

Rgle or multiple, is not considered to result in

3.14
INSPECTION
combination of

3.15

EXAMPL

NOTE An INTERNAL ELEGTRICAL POWER SOURCE can be inside the principal part of equipment, attached to the
outside, or containet\in a sgparate enclosure.

[IEC 60601-1:2005, definition 3.45]

3.16
MAINS PART
electrical circuit that is intended to be connected to the SUPPLY MAINS

NOTE 1 The MAINS PART includes all conductive parts that are not separated from the SUPPLY MAINS by at least
one means of protection.

NOTE 2 For the purpose of this definition, the protective earth conductor is not regarded as a part of the MAINS
PART.

[IEC 60601-1:2005, definition 3.49]
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3.17

MAINS PLUG

part, integral with or intended to be attached to a POWER SUPPLY CORD of electrical equipment,
to be inserted into a mains socket-outlet

[IEC 60601-1:2005, definition 3.50]

3.18

MAINS VOLTAGE

voltage of a SUPPLY MAINS between two line conductors of a polyphase system or voltage
between the line conductor and the neutral conductor of a single-phase system

[IEC 60601-1:2005, definition 3.54]

3.19

MAINTENANCE
combination of all technical and administrative means, including
restore a unit in working condition

3.20
MANUFACTURER

behalf by a third party

NOTE 1 1SO 13485 defines "labelling" as writtep
— affixed to a medical device or any of its containe wrappe
— accompanying a medical deyice

related to identification, technical descripti of the medical fefice, but excluding shipping documents. In this standard,

NOTE 2 *“Adapting” includes making qtial™
NOTE 3 In some j' 3 R RGANIZATION can be considered a MANUFACTURER when involved
d

in the activities describe

electrical equipwent R
detecting such enexgy

aving an APPLIED PART or transferring energy to or from the patient or
transfer to or from the patient and which is:

a) provided with not more than one connection to a particular SUPPLY MAINS, and
b) intended by its MANUFACTURER to be used:

1) in the diagnosis, treatment, or monitoring of a patient, or

2) for compensation or alleviation of disease, injury or disability
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NOTE 1 ME EQUIPMENT includes those ACCESSORIES as defined by the MANUFACTURER that are necessary to
enable the normal use of the ME EQUIPMENT.

NOTE 2 Not all electrical equipment used in medical practice falls within this definition (e.g. in vitro diagnostic
equipment).

NOTE 3 The implantable parts of active implantable medical devices can fall within this definition, but they are
excluded from the scope of IEC 60601-1.

[IEC 60601-1:2005, definition 3.63]

3.22

MEDICAL ELECTRICAL SYSTEM
ME SYSTEM

combination, as specified by its MANUFACTURER, of items of equipment, at least one of which is
ME EQUIPMENT to be inter-connected by FUNCTIONAL CONNECTION or by of a MULTIPLE
SOCKET-OUTLET

NOTE 1 Equipment, when mentioned in this standard, should be taken to include

NOTE 2 ME SYSTEM includes those ACCESSORIES as defined by the MANUFACRURE
the normal use of the ME SYSTEM.

[IEC 60601-1:2005, definition 3.64]

3.23

MODIFICATION

changing constructional or functional features of v
described in its ACCOMPANYING DOCUME!

NOTE This definition may not be confused w
EQUIPMENT or ME SYSTEMs in a way described in it

3.24
MULTIPLE SOCKET-OUTLET
MSO

NORMAL CONDITIO
condition in which al'means provided for protection against hazards are intact

[IEC 60601-1:2005, definition 3.70]

3.27

PATIENT ENVIRONMENT

any volume in which intentional or unintentional contact can occur between a patient and
parts of the ME EQUIPMENT or ME SYSTEM or between a patient and other persons touching
parts of the ME EQUIPMENT or ME SYSTEM

NOTE It is difficult to define dimensions for the volume in which diagnosis, monitoring or treatment occurs. The
dimensions for the PATIENT ENVIRONMENT given in Figure D.1 have been justified in practice.

[IEC 60601-1:2005, definition 3.79]
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3.28
PATIENT LEAKAGE CURRENT

current:
— flowing from the patient connections via the patient to earth, or

— originating from the unintended appearance of a voltage from an external source on the
patient and flowing from the patient via the patient connections of an F-TYPE APPLIED PART
to earth

[IEC 60601-1:2005, definition 3.80]

3.29

PERMANENTLY INSTALLED
term meaning electrically connected to the SUPPLY MAINS by means of a pe
that can only be detached by the use of a tool

connection

[IEC 60601-1:2005, definition 3.84]

3.30
POWER SUPPLY CORD

flexible cord, fixed to or assembled with electrical equip 0 SUPPLY MAINS

[IEC 60601-12005, definition 3.87]

3.31
PROTECTIVE EARTH RESISTANCE
resistance between any ACCESSIBLE CONK N h Has to be connected for safety

3.34
REFERENCE VALUE
value documented for the assessment of subsequent measurements

3.35
REPAIR
means for reconstitution of a defined condition
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3.36
RESPONSIBLE ORGANIZATION
entity accountable for the use and MAINTENANCE of an ME EQUIPMENT or an ME SYSTEM

NOTE 1 The accountable entity can be, for example, a hospital, an individual clinician or a layperson. In home
use applications, the patient, operator and RESPONSIBLE ORGANIZATION can be one and the same person.

NOTE 2 Education and training is included in “use”.

[IEC 60601-1:2005, definition 3.101]

3.37

SERVICING
combination of all means for maintaining the ME EQUIPMENT or ME SYSTEM
of the MANUFACTURER

pithin requirements

3.38

SINGLE FAULT CONDITION
condition in which a single means for reducing a risk is d
condition is present

[IEC 60601-1:2005, definition 3.116]

gbnormal

3.39
SUPPLY MAINS
source of electrical energy not forming

[IEC 60601-1:2005, definition 3.120]

3.40

TOUCH CURRENT

leakage current flowing from parts thereof, excluding patient
connections, accessiblexto a t in normal use, through an external path
other than the protectiye e4 arth or to another part of the enclosure

NOTE The meanin i i ; s that of “ENCLOSURE LEAKAGE CURRENT” in the first and second
editions of IEC 60601-1 o, e ged to align with IEC 60950-1 and to reflect the fact that the
measurement now apphes rormally protectively earthed.

3.41
TYPE B APPL
APPLIED PAR h the specified requirements of IEC 60601-1 to provide protection

against electri
auxiliary current

NOTE 1 A TYPE B APPLIED PART is marked with symbol IEC 60417-5840 (2002-10) (ﬂ) or if classified as
defibrillation-proof, with symbol IEC 60417-5841 (2002-10) (+ﬂF).

NOTE 2 TYPE B APPLIED PARTS are not suitable for direct cardiac application.

[IEC 60601-1:2005, definition 3.132, modified]
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3.42

TYPE BF APPLIED PART

F-TYPE APPLIED PART complying with the specified requirements of IEC 60601-1 to provide a
higher degree of protection against electric shock than that provided by TYPE B APPLIED PARTS

NOTE 1 A TYPE BF APPLIED PART is marked with symbol IEC 60417-5333 (2002-10) () or if classified as
defibrillation-proof, with symbol 60417-5334 (2002-10) ({&}).

NOTE 2 TYPE BF APPLIED PARTS are not suitable for direct cardiac application.

[IEC 60601-1:2005, definition 3.133, modified]

3.43
TYPE CF APPLIED PART

NOTE A TYPE CF APPLIED PART is marked with symbol IEC 60417-5335
defibrillation-proof, with symbol 60417-5336 (2002-10) ({®}).

[IEC 60601-1:2005, definition 3.134, modified]

4 Requirements

4.1 * General requirements

The following requirements apply to:
— tests before PUTTING INTO SERVICE,

— RECURRENT TESTS, ang
— tests after REPAIR.

The extent and setof
results for asse

ovensure sufficient information and amount of test
WE EQUIPMENT.

NOTE 3 If no requirements for SERVICING are established by the MANUFACTURER also a RESPONSIBLE ORGANISATION
having appropriate expestise may provide requirements for SERVICING. Appropriate expertise includes but is not
limited to knowledge and experience with the relevant standards such as IEC 60601-1 including risk management,
IEC 60950, IEC 61010 and local regulations.

The tests as described in Clause 5 are the basis to define the extent of testing of ME
EQUIPMENT or ME SYSTEMs designed and built in compliance with IEC 60601-1.

Qualified personnel shall perform these tests. Qualification shall include training on the
subject, knowledge, experience and acquaintance with the relevant technologies, standards
and local regulations. The personnel assessing the safety shall be able to recognize possible
consequences and risks arising from non-conforming equipment.
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Each individual equipment of an ME SYSTEM which has its own connection to SUPPLY MAINS, or
which can be connected/disconnected from SUPPLY MAINS without the use of a tool, shall be
tested individually. Additionally the ME SYSTEM as a whole shall be tested to avoid a situation
where aging of individual equipment can result in unacceptable values.

An ME SYSTEM that is connected with a MULTIPLE SOCKET-OUTLET to SUPPLY MAINS shall be
treated during the tests like a single item of equipment.

If the ME SYSTEM, or a part of it, is connected to SUPPLY MAINS via a separating transformer,
the transformer has to be included in the measurements.

other means, e.g. by electrically conducting mountings or cooling watenpi the testing of
PROTECTIVE EARTH RESISTANCE shall be performed on every single equip

or ME SYSTEMS,
S not yet tested according to Clause 5, or

The results of thesé measurements are the “REFERENCE VALUE” and shall be documented
together with the measuring method, as a reference for future measurements.

After any REPAIR and/or MODIFICATION of the ME EQUIPMENT, conformity to the applicable
requirements of the standards used for the design of the equipment shall be assessed and
verified. This shall be done by a qualified and authorized individual.

The extent of testing according to this standard shall take into account the kind of REPAIR or
MODIFICATION.
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4.3 * RECURRENT TEST

The applicable tests as listed in Clause 5 shall be used for RECURRENT TEST.

The values found in these tests shall be documented together with the measuring method and
shall be assessed. The values measured shall not exceed the acceptable limit as defined in
Table 2 or the tables in Annex E.

If the measured values are between 90 % and 100 % of the acceptable limit, previously
measured values (REFERENCE VALUE) shall be taken into consideration for the assessment of
the ELECTRICAL SAFETY of the ME EQUIPMENT or the ME SYSTEM. If such previous data values are
not available, reduced intervals between upcoming RECURRENT TESTS be taken into
account.

as REFERENCE VALUES.

5 *Tests

5.1 General

taken into account.

NOTE The recommended $

The tests may be~perf
as present at thé ;pe )
do not have to be Yalfille

— if required 'h ACCOMPANYING DOCUMENT of the ME EQUIPMENT or ME SYSTEM, or
— if requiredNn this standard, or

— if there is an indieation of inadequate safety.

Special attention shall be paid to the following:

— all fuses accessible from the outside are complying with the data given by the
MANUFACTURER (rated current, characteristics),

— safety related marking, labels and labelling is legible and complete,

— the integrity of mechanical parts,

— any damage or contamination,

— assess the relevant ACCESSORIES together with the ME EQUIPMENT or ME SYSTEM (e.g.
detachable or fixed POWER SUPPLY CORDS, patient leads, tubing),

— the required documentation is present and reflects the current revision of the
ME EQUIPMENT Or ME SYSTEM.

Documents

Document Sharing Hub

Full document details: IEC 62353 2007


http://avadocuments2026.com/doc/iec-62353-2007
http://avadocuments2026.com/doc/iec-62353-2007

62353 © IEC:2007 -17 -

After testing, REPAIR or adjustment, check that the ME EQUIPMENT or ME SYSTEM is restored to
the conditions necessary for normal use before being returned into service.

5.3 Measurements
5.3.1 General

For requirements for the measuring device, see Annex C.

Before testing, the ME EQUIPMENT or ME SYSTEM shall, if possible, be disconnected from the
SUPPLY MAINS. If not possible, special measures shall be taken to prevent hazards for the
personnel performing the tests and measurements and other individuals_who might be

affected.
Connection lines such as data lines or functional earth conducto, a spear to\act like
protective earth connections. Such additional, but unintentional pro i Qnnections

Measurement of the insulation
measurement shall not be carried
ACCOMPANYING DOCUMENTS.

ere appropriate. This
e MANUFACTURER in the

5.3.2 Measuring of PROTECTIVE EAR
5.3.2.1 * General

For CLASS | ME EQUIP ed that the protective earth conductor
connects all ACCESSIB may become live in case of a fault, in a

proper and safe way tk i i rt e protectlve earth terminal of the MAINS PLUG for
plugged-in equi ‘ ¢ |

5.3.2.2

Measurements shall pe performed using a measuring device able to deliver a current of at
least 200 mA into 500 mQ. The open circuit voltage shall not exceed 24 V.

When using direct current the measurement shall be repeated with opposite polarity. Either
value measured shall not exceed the allowable value. The highest value shall be documented.

The PROTECTIVE EARTH RESISTANCE shall not exceed the following values.

a) For ME EQUIPMENT or an ME SYSTEM with NON-DETACHABLE POWER SUPPLY CORD, the
resistance between the protective earth connector of the MAINS PLUG and protectively
earthed ACCESSIBLE CONDUCTIVE PARTS of the ME EQUIPMENT or ME SYSTEM shall not exceed
300 mQ (see Figure 1).

b) For ME EQUIPMENT or an ME SYSTEM with DETACHABLE POWER SUPPLY CORD, the resistance
between the protective earth connector of the appliance inlet and protectively earthed
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ACCESSIBLE CONDUCTIVE PARTS of the MEEQUIPMENT or ME SYSTEM shall not
exceed 200 mQ. For the POWER SUPPLY CORD itself, the resistance between the earth
connections at each end shall not exceed 100 mQ. If the DETACHABLE POWER SUPPLY CORD
and the ME EQUIPMENT or ME SYSTEM are measured together, the resistance shall not
exceed 300 mQ (see Figure 1).

Additionally, DETACHABLE POWER SUPPLY CORDS kept ready for use shall be measured as
well.

c) *In PERMANENTLY INSTALLED ME EQUIPMENT, the protective earth connection to the suppPLY
MAINS shall be tested as given in Figure 2. The resistance between the protective earth
terminal of the ME EQUIPMENT or ME SYSTEM and protectively earthed ACCESSIBLE
CONDUCTIVE PARTS of the equipment, which may in case of a fault become live shall not
exceed 300 mQ. During the test no protective earth conductor is disco

d) For an ME SYSTEM with a MULTIPLE SOCKET-OUTLET, the tota

ME SYSTEM shall not exceed 500 mQ.

LO

NO

PE (\
D

IEC 683/07

r legends, see Table 1)

Figure 1 — Me e measurement of PROTECTIVE EARTH RESISTANCE in

hat is disconnected from the SUPPLY MAINS
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L NPE
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Table 1 - Legends of symbols

@ SUPPLY MAINS @ Protective earth (ground)

L,N SUPPLY MAINS terminals PE Protective earth terminal
MP AP
I I MAINS PART — APPLIED PART

F-TYPE APPLIED PART AP1, AP2 APPLIED PAR

N

w@ent functions
MD Measuring device (see Figure C.1) rrM®|th frequency

@ Resistance measuring device Weasuring device
N.C. NORMAL CONDITION !\% FAULT CONDITION
Part of enclosure not protectivel Connection to ACCESIBLE CONDUCTIVE
earthed Q PARTS

........ Optionff\\/\tion “
5.3.3 Leakag@

5.3.3.1 * Ge

Depending q
EQUIPMENZX L

or ME SYSTEM one of the following methods of measuring the
the APPLIED PART LEAKAGE CURRENT may be used:

b) Direct method accyrding to 5.3.3.2.3 or 5.3.3.3.3;

c) Differential methdd according to 5.3.3.2.4.

Leakage currents shall not exceed the values of Table 2.

This applies to ME EQUIPMENT or ME SYSTEMS as well as to non-ME EQUIPMENT in the PATIENT
ENVIRONMENT.

For equipment, where insulations in the MAINS PART are not included in the measurement (e.qg.
by a relay which is only closed in operational condition) only the methods of b) and c) are
applicable.

In CLASS | ME EQUIPMENT, a leakage current measurement may be performed only after the
protective earth testing has been passed.
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Measuring of EQUIPMENT LEAKAGE CURRENT shall be performed to give same result as
measured in the SINGLE FAULT CONDITION.

For PERMANENTLY INSTALLED ME EQUIPMENT measurement of EQUIPMENT LEAKAGE CURRENT is
not necessary if the protective measures against electric shock in the SUPPLY MAINS are
according to IEC 60364-7-710 (medical locations) and the tests thereof are done regularly.

Equipment shall be measured in all intended functional conditions (e.g. switch positions) that
influence the leakage current. The highest value and the related condition, if relevant, shall be
documented. Information from the MANUFACTURER shall be followed.

protection of the
e tables in

Measurements according to IEC 60601-1 (all editions) may be performed
personnel and of the environment is guaranteed. For allowable values g
Annex E.

The measured value shall be corrected to the value correspondi i al MAINS
VOLTAGE.

by an INTERNAL ELECTRICANPOW RCE eén capable of delivering PATIENT LEAKAGE

in case of failure.
For equipment
alternative method”ca

In this case the
using a measure

eakage current measurement according to the
xceeding the maximum allowable value in Table 2.
ade with equipment in operational condition e.g. by
ct or differential method.

This measurem
SOURCE.

ent isy not applicable for equipment with an INTERNAL ELECTRICAL POWER

5.3.3.2.2 * Alternative method

Equipment is separated from mains, and the EQUIPMENT LEAKAGE CURRENT is measured
according to Figure 3.

NOTE 1 With CLASsS | ME EQUIPMENT it may be necessary to measure the leakage currents separately from
ACCESSIBLE CONDUCTIVE PARTS which are not connected to the protective earth conductor (different allowable value
see Table 2).

NOTE 2 CLAsS | ME EQUIPMENT does not need to be isolated from protective earth during measurement
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Switches in the MAINS PART shall be closed during the measurement as in operational
condition to cover all insulations of the MAINS PART by the measurement.

If the value of the alternative method exceeds 5 mA, other measurement methods shall be
performed.

Q MD P

CLASS I

IEC 686/07

(For legends, see Table 1)

g circuit for the measurement of EQUIPMENT LEAKAGE CURRENT
— alternative method

5.3.3.2.3 Direct method

Measurements are performed:

— at MAINS VOLTAGE, and

— in either position of the MAINS PLUG, if applicable, and
— according to Figure 4.

If measurements in different positions of the MAINS PLUG are applicable, the higher value shall
be documented.
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NOTE 1 In case of an IT-power system, this measurement requires a special measuring circuit, for example with
its own integrated TN-system.

During the measurement the equipment shall be isolated from earth, except the protective
earth conductor in the POWER SUPPLY CORD. Otherwise the direct method is not applicable.
NOTE 2 An earth potential can be imported by e.g. external data lines.

NOTE 3 When measuring EQUIPMENT LEAKAGE CURRENT of CLASS | ME EQUIPMENT, special attention needs to be
paid as persons can be endangered by an interrupt of the protective earth connection.

NOTE 4 In CLASS | ME EQUIPMENT, it might be necessary to measure separately the leakage currents from
ACCESSIBLE CONDUCTIVE PARTS, which are not connected to the protective earth conductor (different allowable value
see Table 2).

L(N) AP

N o < N(L)

| S\
. 1+ AN
JAN
NI
\)\/ AP

1]

IEC 688/07
CLASS I

The device under test shall be isolated from protective earth.

(For legends, see Table 1)

Figure 4 — Measuring circuit for the measurement of EQUIPMENT LEAKAGE CURRENT- direct
method

5.3.3.2.4 * Differential method

Measurements are performed:

— at MAINS VOLTAGE, and

— in either position of the MAINS PLUG, if applicable, and
— according to Figure 5.

If measurements in different positions of the MAINS PLUG are applicable, the higher value shall
be documented. Documents
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NOTE 1 In case of IT-power system, this measurement requires a special measuring circuit for example with its
own integrated TN-system.

When measuring small leakage currents, attention shall be paid to the MANUFACTURER’s
information about limitations of the measuring equipment.

NOTE 2 In CLASS | ME EQUIPMENT, it might be necessary to measure separately the leakage currents from
ACCESSIBLE CONDUCTIVE PARTs which are not connected to the protective earth conductor (for different allowable

values, see Table 2).
.
L

114

Il [ F
A

&

PE © \\\
CLASS | \> IEC 689/07

NP
NN
N %/VV i

B G

IEC  690/07
CLASS I

(For legends, see Table 1)

Figure uring circuit for the measurement EQUIPMENT LEAKAGE CURRENT

— differential method

5.3.3.3 Measurement of APPLIED PART LEAKAGE CURRENT
5.3.3.3.1 General

Measurement of the APPLIED PART LEAKAGE CURRENT shall be performed on equipment:

— For TYPE B APPLIED PARTs usually no separate measurement is necessary. They are
connected to the enclosure (see figures) and are included by the measurement of the
enclosure leakage current, with the same allowable values.

NOTE Separately measurement of TYPE B APPLIED PART leakage current has only to be done if described by the
MANUFACTURER (see ACCOMPANYING DOCUMENTS).

— F-TYPE APPLIED PART shall be measured from all patient connections of a single function of
the APPLIED PART connected together according to Figure 6, Figure 7 or Figure 8, or as
described by the MANUFACTURER.
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— When testing ME EQUIPMENT with multiple APPLIED PARTs, connect them each in turn and
comply with the applicable limits in Table 2, APPLIED PARTs not part of the measurement
shall be left floating.

For allowable values, refer to Table 2 or Annex E.

5.3.3.3.2 * Alternative method

Measurement in ME EQUIPMENT having an F TYPE APPLIED PART is performed according to
Figure 6 for mains operated ME EQUIPMENT.

IEC 691/07

M AP AP1

e

o

A0

S O

AP2

\) .a - IEC 692/07

CLASS I

(For legends, see Table 1)

Figure 6 — Measuring circuit for the measurement of APPLIED PART LEAKAGE CURRENT
“F-TYPE APPLIED PART” — alternative method

5.3.3.3.3 Direct method

Measurements are performed:

at MAINS VOLTAGE,

in either position of the MAINS PLUG, if applicable, and

according to Figure 7, or
according to Figure 8 in ME EQUIPMENT having an INTERNAL ELECTRICAL POWER SOURCE.

NOTE In case of IT-power system this measurement requires a special measuring circuit for example with its own
integrated TN-system.
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L(N) MP AP AP1

693/07

CLASS |

IEC 694/07

Figure 7 — i i \ asurement of APPLIED PART LEAKAGE CURRENT

IEC 695/07

(For legends, see Table 1)

Figure 8 — Measuring circuit for the measurement of APPLIED PART LEAKAGE CURRENT for
equipment with an INTERNAL ELECTRICAL POWER SOURCE — direct method
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Table 2 — Allowable values for leakage currents

APPLIED PART

Current Type B Type BF Type CF
WA

EQUIPMENT LEAKAGE CURRENT — alternative method (Figure 3)

— EQUIPMENT LEAKAGE CURRENT for ACCESSIBLE CONDUCTIVE PARTS of
CLASS | ME EQUIPMENT connected or not connected to the protective

earth conductor 1000 1000 1000
— EQUIPMENT LEAKAGE CURRENT for CLASS II ME EQUIPMENT 500 500 500
EQUIPMENT LEAKAGE CURRENT — direct or differential method

(Figure 4 or Figure 5) /\
— EQUIPMENT LEAKAGE CURRENT for ACCESSIBLE CONDUCTIVE PARTS of N

CLASS | ME EQUIPMENT connected or not connected to the protective

earth conductor 5Q0 5 00
— EQUIPMENT LEAKAGE CURRENT for CLASS Il ME EQUIPMENT /\MLO \QO 100

APPLIED PART LEAKAGE CURRENT - alternative method (a.c.) (Figure 6) .

—  APPLIED PART LEAKAGE CURRENT \ \ \ 5>00 50
N
APPLIED PART LEAKAGE CURRENT — direct method (a.c.) / >

(Figure 7 or Figure 8)

— APPLIED PART LEAKAGE CURRENTS (MAINS VOLTAGE on tlﬁk\g}’yz%/mf)\ 5000 50

N\
NOTE 1 This standard does not provide me@Qsuri thodsland a owa\bké vgldes for equipment producing d.c.
leakage currents. In such a case, the MANUFACTJRER showld give informpation jh ACCOMPANYING DOCUMENTS.

NOTE 2 Particular standards may allow different vil.uio eakage

rrent

The equipment is g ' o)y PLY MAINS and the equipment insulation resistance
measured accordi i 10 and Figure 11.

During the \ pches of the MAINS PART shall be in operating position (ON), to
include, 7 it i ticatle, all insulations of the MAINS PART during the measurement.

Insulation resi

NOTE To prevent damage to the equipment, a measurement of insulation resistance between APPLIED PARTS and
protective earth connector, respectively enclosure, may only be performed if the equipment is suited to stand such
measurement.

Insulation resistance shall be measured between:

— the MAINS PART and protective earth for CLASS | equipment according to Figure 9,

— the MAINS PART and (non-earthed) ACCESSIBLE CONDUCTIVE PARTS for CLASS Il and CLASS I
equipment according to Figure 9,

— the MAINS PART and APPLIED PARTS which make a patient connection according to Figure 10

— F-TYPE APPLIED PART which make a patient connection and protective earth for CLASS |
equipment according to Figure 11,
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— F-TYPE APPLIED PART which make a patient connection and (non-earthed) ACCESSIBLE
CONDUCTIVE PARTS for CLASS | and CLASS Il equipment according to Figure 11.

AP

0000

IEC 66
cLAss |

IEC 697/07

MP AP

—
—
LI

IEC 698/07

(For legends, see Table 1)

Figure 10 — Measuring circuit for measurement of the insulation resistance
between MAINS PART and APPLIED PARTS which make a patient connection
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MP AP AP1
L O AW
lvlo
/\O
N O UO—
AP2
PE »—@
()
@
IEC 699
CLASS |
IEC 700/07

Figure 1@ .
betw .

funstions of the equipment shall be tested according to the
gndations, if necessary with the assistance of a person familiar with

the use of the ME EQUIPMENT or ME SYSTEM.

NOTE In this context, functional tests are also tests covering aspects of functions which are defined in
IEC 60601-1:2005 and particular standards in the IEC 60601 series as essential performance.
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6 Results of test and evaluation

6.1 Reporting of results

All tests performed shall be documented comprehensively. The set of documentation shall
comprise at minimum the following data:

identification of the testing body (e.g. company, department);
— name of the person(s) who has/have performed the testing and the evaluation(s);

— identification of the equipment/system (e.g. type, serial number, inventory number) and
the ACCESSORIES tested;

— tests and measurements;
— date, type and outcome / results of

e visual INSPECTIONS;

e measurements (measured values, measuring method,

e functional testing according to 5.4;
— concluding evaluation;

equipment under test.

If the safety of @ QUIPMENT ORME SYSTEM is not guaranteed, e.g. the tests of Clause 5
are not passed wi i s,/the ME EQUIPMENT or ME SYSTEM shall be marked
accordingly, and the ME EQUIPMENT or ME SYSTEM shall be documented
in writing to the RESPO NAZATION.
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