
 

IEC 60601-1-1
Edition 2.0 2000-12

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Medical electrical equipment – 
Part 1-1: General requirements for safety – Collateral standard: Safety 
requirements for medical electrical systems 
 
Appareils électromédicaux – 
Partie 1-1: Règles générales de sécurité – Norme collatérale: Règles de sécurité 
pour systèmes électromédicaux 
 

IE
C

 6
06

01
-1

-1
:2

00
0 

Full document details: IEC 60601-1-1-2000

http://avadocuments2026.com/doc/iec-60601-1-1-2000
http://avadocuments2026.com/doc/iec-60601-1-1-2000


 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2000 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by 
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or 
IEC's member National Committee in the country of the requester. 
If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication, 
please contact the address below or your local IEC member National Committee for further information. 
 
Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite 
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie 
et les microfilms, sans l'accord écrit de la CEI ou du Comité national de la CEI du pays du demandeur.  
Si vous avez des questions sur le copyright de la CEI ou si vous désirez obtenir des droits supplémentaires sur cette 
publication, utilisez les coordonnées ci-après ou contactez le Comité national de la CEI de votre pays de résidence. 
 

IEC Central Office 
3, rue de Varembé 
CH-1211 Geneva 20 
Switzerland 
Email: inmail@iec.ch 
Web: www.iec.ch 

 

About the IEC  
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies.  
 

About IEC publications 
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigenda or an amendment might have been published. 
 Catalogue of IEC publications: www.iec.ch/searchpub 

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,…). 
It also gives information on projects, withdrawn and replaced publications.  
 IEC Just Published: www.iec.ch/online_news/justpub 

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available 
on-line and also by email.  
 Electropedia: www.electropedia.org 

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions 
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical 
Vocabulary online. 
 Customer Service Centre: www.iec.ch/webstore/custserv 

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service 
Centre FAQ or contact us: 
Email: csc@iec.ch 
Tel.: +41 22 919 02 11 
Fax: +41 22 919 03 00 
 
 

A propos de la CEI  
La Commission Electrotechnique Internationale (CEI) est la première organisation mondiale qui élabore et publie des 
normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 
 

A propos des publications CEI  
Le contenu technique des publications de la CEI est constamment revu. Veuillez vous assurer que vous possédez 
l’édition la plus récente, un corrigendum ou amendement peut avoir été publié. 
 Catalogue des publications de la CEI: www.iec.ch/searchpub/cur_fut-f.htm 

Le Catalogue en-ligne de la CEI vous permet d’effectuer des recherches en utilisant différents critères (numéro de référence, 
texte, comité d’études,…). Il donne aussi des informations sur les projets et les publications retirées ou remplacées. 
 Just Published CEI: www.iec.ch/online_news/justpub 

Restez informé sur les nouvelles publications de la CEI. Just Published détaille deux fois par mois les nouvelles 
publications parues. Disponible en-ligne et aussi par email.  
 Electropedia: www.electropedia.org 

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et 
définitions en anglais et en français, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé 
Vocabulaire Electrotechnique International en ligne. 
 Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm 

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du 
Service clients ou contactez-nous: 
Email: csc@iec.ch 
Tél.: +41 22 919 02 11 
Fax: +41 22 919 03 00 

 

Full document details: IEC 60601-1-1-2000

mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
http://avadocuments2026.com/doc/iec-60601-1-1-2000
http://avadocuments2026.com/doc/iec-60601-1-1-2000


 

 
 
 

IEC 60601-1-1
Edition 2.0 2000-12

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Medical electrical equipment – 
Part 1-1: General requirements for safety – Collateral standard: Safety 
requirements for medical electrical systems 
 
Appareils électromédicaux – 
Partie 1-1: Règles générales de sécurité – Norme collatérale: Règles de sécurité 
pour systèmes électromédicaux 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE U
ICS 11.040.01 

PRICE CODE
CODE PRIX

ISBN 2-8318-5546-2

Full document details: IEC 60601-1-1-2000

http://avadocuments2026.com/doc/iec-60601-1-1-2000
http://avadocuments2026.com/doc/iec-60601-1-1-2000


60601-1-1 © IEC:2000 – 3 –

CONTENTS
Page

FOREWORD ....................................................................................................................... 4

SECTION ONE — GENERAL
Clause

1 Scope and object..................................................................................................  6

2 Terminology and definitions ..................................................................................  6

3 General requirements ...........................................................................................  7

6 Identification, marking and documents..................................................................  8

SECTION TWO — ENVIRONMENTAL CONDITIONS

10 Environmental conditions......................................................................................  9

SECTION THREE — PROTECTION AGAINST ELECTRIC SHOCK HAZARDS

16 ENCLOSURES and PROTECTIVE COVERS....................................................................  9

17 Separation............................................................................................................  9

19 Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS .......................... 10

SECTION FOUR — PROTECTION AGAINST MECHANICAL HAZARDS

22 Moving parts......................................................................................................... 11

SECTION FIVE — PROTECTION AGAINST HAZARDS FROM UNWANTED
OR EXCESSIVE RADIATION

SECTION SIX — PROTECTION AGAINST HAZARDS OF IGNITION
OF FLAMMABLE ANAESTHETIC MIXTURES

SECTION SEVEN — PROTECTION AGAINST EXCESSIVE TEMPERATURES
AND OTHER SAFETY HAZARDS

44 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning, sterilization,
disinfection and compatibility................................................................................ 11

49 Interruption of the power supply ........................................................................... 11

SECTION EIGHT — ACCURACY OF OPERATING DATA AND
PROTECTION AGAINST HAZARDOUS OUTPUT

SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS

52 Abnormal operation and fault conditions ...............................................................12

SECTION TEN — CONSTRUCTIONAL REQUIREMENTS

56 Components and general assembly ...................................................................... 12

57 MAINS PARTS, components and layout ................................................................... 12

58 Protective earthing - Terminals and connections................................................... 13

59 Construction and layout ........................................................................................ 13

– 2 – 60601-1-1 © IEC:2000

Full document details: IEC 60601-1-1-2000

http://avadocuments2026.com/doc/iec-60601-1-1-2000
http://avadocuments2026.com/doc/iec-60601-1-1-2000


60601-1-1 © IEC:2000 – 5 –

Pages

Figure 201 Example of PATIENT ENVIRONMENT .................................................................. 14

Annex AAA (informative) General guidance and rationale.....................................................15

Annex BBB (informative) Examples of combinations of MEDICAL ELECTRICAL EQUIPMENT and
non-medical electrical equipment .........................................................................................21

Annex CCC (normative) Normative references .....................................................................24

Annex DDD (informative) Bibliography..................................................................................25

Annex EEE (normative) Requirements for MULTIPLE PORTABLE SOCKET-OUTLETS ....................26

Annex FFF (informative) Examples of application of MULTIPLE PORTABLE SOCKET-OUTLETS .....28

60601-1-1 © IEC:2000 – 3 –

Full document details: IEC 60601-1-1-2000

http://avadocuments2026.com/doc/iec-60601-1-1-2000
http://avadocuments2026.com/doc/iec-60601-1-1-2000


60601-1-1 © IEC:2000 – 7 –

INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

MEDICAL ELECTRICAL EQUIPMENT –

Part 1-1: General requirements for safety –
 Collateral standard:

Safety requirements for medical electrical systems

FOREWORD

1) The IEC (International Electrotechnical Commission) is a world-wide organisation for standardisation
comprising all national electrotechnical committees (IEC National Committees). The object of the IEC is to
promote international co-operation on all questions concerning standardisation in the electrical and electronic
fields. To this end and in addition to other activities, the IEC publishes International Standards. Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
with may participate in this preparatory work. International, governmental and non-governmental organisations
liaising with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organisation for Standardisation (ISO) in accordance with conditions determined by agreement between the
two organisations.

2) The formal decisions or agreements of the IEC on technical matters, prepared by technical committees on
which all the National Committees having a special interest therein are represented, express, as nearly as
possible, an international consensus of opinion on the subjects dealt with.

3) They have the form of recommendations for international use published in the form of standards, technical
specifications, technical reports or guides and they are accepted by the National Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60601-1-1 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 of 60601-1-1 cancels and replaces the first edition published in 1992 and
its amendment 1(1995) and constitutes a technical revision.

This second edition is a Collateral Standard to IEC 60601-1: Medical electrical equipment –
Part 1: General requirements for safety, hereinafter referred to as the General Standard, and
is the first of a series of Collateral Standards amplifying the General Standard.

The text of this Collateral Standard is based on the following documents:

FDIS Report on voting

62A/312/FDIS 62A/318/RVD

Full information on the voting for the approval of this Collateral Standard can be found in the
report on voting indicated in the above table.
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In the 60601 series of publications, Collateral Standards specify general requirements for
safety applicable to

– a group of MEDICAL ELECTRICAL EQUIPMENT (for example, radiological equipment);

– a specific characteristic of all MEDICAL ELECTRICAL EQUIPMENT, not fully addressed in the
General Standard (for example, electromagnetic compatibility).

The numbering of sections, clauses and subclauses of this Collateral Standard corresponds
with that of the General Standard.

Subclauses and figures which are additional to those of the General Standard are numbered
starting from 201; additional annexes are lettered AAA, BBB, etc.

In this Collateral Standard, the following print types are used:

– requirements, compliance with which can be tested and definitions: in roman type;

– explanations, advice, general statements, exceptions and references: in smaller roman type;

– test specifications: in italic type;

– TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD OR OF THIS COLLATERAL STANDARD:
SMALL CAPITALs.

The requirements are followed by specifications for the relevant tests.

Some provisions or statements in the body of this Collateral Standard require additional
information. Such information is presented in the informative annex AAA, General guidance
and rationale. An asterisk (*) at the left margin of a clause or subclause indicates the
presence of additional information.

Annexes AAA, BBB, DDD and FFF are for information only.

Annexes CCC and EEE form an integral part of this Collateral Standard.

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

– reconfirmed;

– withdrawn;

– replaced by a revised edition, or

– amended.
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MEDICAL ELECTRICAL EQUIPMENT –

Part 1-1: General requirements for safety –
 Collateral Standard:

Safety requirements for medical electrical systems

SECTION ONE — GENERAL

1 Scope and object

*1.201  Scope

This standard applies to the safety of MEDICAL ELECTRICAL SYSTEMS, as defined in 2.201. It
describes the safety requirements necessary to provide protection for the PATIENT, the
OPERATOR and surroundings.

2 Terminology and definitions

In this Collateral Standard, terms printed in small capitals are used in accordance with their
definitions in IEC 60601-1.

Where the terms "voltage" and "current" are used, they mean the r.m.s. values of an
alternating, direct or composite voltage or current.

For the purpose of this standard the following additional definitions apply:

2.201  
MEDICAL ELECTRICAL SYSTEM (hereinafter referred to as SYSTEM)
combination of items of equipment, at least one of which must be MEDICAL ELECTRICAL
EQUIPMENT and inter-connected by FUNCTIONAL CONNECTION or use of a MULTIPLE PORTABLE

SOCKET-OUTLET

NOTE  Equipment, when mentioned in connection with a SYSTEM, should be taken to include EQUIPMENT. (See also
examples given in annexes BBB and FFF.)

*2.202
PATIENT ENVIRONMENT
any volume in which intentional or unintentional contact can occur between PATIENT and parts
of the SYSTEM or between PATIENT and other persons touching parts of the SYSTEM (see
figure 201)

*2.203  
SEPARATION DEVICE
a component or arrangement of components with input parts and output parts that, for safety
reasons, prevent a transfer of unwanted voltage or current between parts of a SYSTEM

*2.204  
MULTIPLE PORTABLE SOCKET-OUTLET
a combination of two or more socket-outlets intended to be connected to, or integral with,
flexible cables or cords, and which can easily be moved from one place to another while
connected to the supply

NOTE  A MULTIPLE PORTABLE SOCKET-OUTLET may be a separate item or an integral part of medical or non-medical
equipment

– 6 – 60601-1-1 © IEC:2000
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*2.205  
FUNCTIONAL CONNECTION
connection, electrical or otherwise, including those intended to transfer signals and/or power
and/or substances

3 General requirements

*3.201  General requirements for the SYSTEM

After installation or subsequent modification, a SYSTEM shall not cause a SAFETY HAZARD.

A SYSTEM shall provide:

– within the PATIENT ENVIRONMENT, a level of safety comparable to that provided by MEDICAL

ELECTRICAL EQUIPMENT complying with IEC 60601-1, and

– outside the PATIENT ENVIRONMENT, the level of safety appropriate for non-medical electrical
equipment complying with other IEC or ISO safety standards.

Compliance is considered to exist if the requirements of 3.201.1, 3.201.2, 3.201.3 and 3.201.4
are met. A SYSTEM incorporating equipment or parts, which use materials or have forms of
construction different from those detailed in relevant standards as mentioned in 3.201.1 and
3.201.2, shall be accepted if it can be demonstrated that an equivalent degree of safety is
obtained.

3.201.1  MEDICAL ELECTRICAL EQUIPMENT

MEDICAL ELECTRICAL EQUIPMENT shall comply with the requirements of IEC 60601-1 and its
relevant particular standards.

Compliance is checked by inspection of appropriate documents or certificates.

3.201.2  Non-medical electrical equipment

Non-medical electrical equipment shall comply with IEC and ISO safety standards that are
relevant to that equipment. See also annex DDD.

Equipment in which protection against electric shock relies on BASIC INSULATION only shall not
be used in a SYSTEM.

Compliance is checked by inspection of appropriate documents or certificates.

*3.201.3.  Specified power supply

A specified power supply according to 10.2.2.201 shall be in accordance with IEC 60601-1 or
shall demonstrate an equivalent degree of safety.

NOTE  The party assembling or modifying the SYSTEM should calculate the power consumption of the SYSTEM,
make sure that this consumption is consistent with the power that the MULTIPLE PORTABLE SOCKET-OUTLET(S) can
support and document it.

Compliance is checked by inspection of appropriate documents or certificates.

60601-1-1 © IEC:2000 – 7 –
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*3.201.4.  SYSTEM

After installation or subsequent modification, the SYSTEM shall be in compliance with the
requirements of this Collateral Standard.

Compliance is checked by inspection, by testing or by analysis, as specified in the relevant
subclause.

Only hazards arising from the interconnection of various equipment to constitute a SYSTEM
shall be considered.

Safety tests which have already been carried out on individual equipment of the SYSTEM
according to relevant standards shall not be repeated.

Tests shall be carried out:

• in NORMAL CONDITION unless otherwise specified in this standard, and

• under the operating conditions specified by the manufacturer of the SYSTEM.

6  Identification, marking and documents

*6.8.201  ACCOMPANYING DOCUMENTS of a SYSTEM

A SYSTEM (including a modified SYSTEM) shall be accompanied by documents containing all
the data necessary for safe and intended use.

These documents shall include:

a) the ACCOMPANYING DOCUMENTS for each item of MEDICAL ELECTRICAL EQUIPMENT (see 6.8 of
IEC 60601-1);

b) the equivalent documents for each item of non-medical electrical equipment;

c) the following information:

– instructions for cleaning and, where applicable, sterilizing and disinfecting each item of
equipment forming part of the SYSTEM;

– additional safety measures which should be applied, during installation of the SYSTEM;

– which parts of the SYSTEM are suitable for use within the PATIENT ENVIRONMENT;

– additional measures which should be applied during preventive maintenance;

– a warning that MULTIPLE PORTABLE SOCKET-OUTLETS shall not be placed on the floor;

– a warning that an additional MULTIPLE PORTABLE SOCKET-OUTLET or extension cord shall
not be connected to the system;

– a warning not to connect items which are not specified as part of the SYSTEM;

– the maximum permitted load for any MULTIPLE PORTABLE SOCKET-OUTLET(S) used with
the SYSTEM;

– an instruction that MULTIPLE PORTABLE SOCKET-OUTLETS provided with the SYSTEM shall
only be used for supplying power to equipment which is intended to form part of the
SYSTEM;

– an explanation of the risks of connecting a non-medical electrical equipment, which
has been supplied as a part of the SYSTEM, directly to the wall outlet when the non-
medical equipment is intended to be supplied via a MULTIPLE PORTABLE SOCKET-OUTLET

with a separating transformer;

– 8 – 60601-1-1 © IEC:2000
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– an explanation of the risks of connecting electrical equipment, which has not been
supplied as a part of the SYSTEM, to the MULTIPLE PORTABLE SOCKET-OUTLET;

– any restrictions in the environmental conditions to ensure safety (see clause 10 of the
General Standard);

– instructions to the OPERATOR not to touch parts referred to in 16.201 and the PATIENT

simultaneously;

d) advice to

– the installer, recommending that the SYSTEM be installed in a way that enables the
USER to achieve optimal use, and

– the USER, to carry out all cleaning, adjustment, sterilization and disinfection procedures
specified herein.

Compliance is checked by inspection.

SECTION TWO — ENVIRONMENTAL CONDITIONS

10  Environmental conditions

*10.2.2.201  Power supply

A power supply from another equipment for EQUIPMENT in a SYSTEM shall be specified by the
manufacturer.

SECTION THREE — PROTECTION AGAINST ELECTRIC SHOCK HAZARDS

16  ENCLOSURES and PROTECTIVE COVERS

16.201  ENCLOSURES

Parts of non-medical electrical equipment in the PATIENT ENVIRONMENT that, after removal of
covers, connectors, etc., without the use of a TOOL, may be contacted by the OPERATOR during
routine maintenance, calibration, etc., shall operate at a voltage not exceeding 25 V a.c. or
60 V d.c. or peak value supplied from a source which is separated from the SUPPLY MAINS by
one of the methods described in 17 g) 1) to 5) of IEC 60601-1.

Compliance is checked by inspection.

17  Separation

*17.201  Electrical separation

If the allowable values of LEAKAGE CURRENTS can be exceeded – caused by FUNCTIONAL
CONNECTION between different items of equipment of a SYSTEM and other systems, for
example, an emergency calling system or a data processing system – then safety measures
incorporating a SEPARATION DEVICE shall be applied.

Such safety measures provide suitable electrical separation between the equipment and/or
between the SYSTEM and other systems and shall have the dielectric strength, CREEPAGE
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DISTANCES and AIR CLEARANCES appropriate for the highest voltage occurring across the
SEPARATION DEVICE during a fault condition.

Compliance is checked as follows:

The SEPARATION DEVICE shall withstand the dielectric strength test for BASIC INSULATION
according to clause 20 of IEC 60601-1 between input parts and output parts. The terminals of
each of these parts are connected together during the test.

The test voltage is chosen from table V of IEC 60601-1.

The reference voltage (U) is the highest RATED supply voltage or, for polyphase equipment,
the phase-to-neutral supply voltage. For INTERNALLY POWERED EQUIPMENT, U is 250 V a.c.

19  Continuous LEAKAGE CURRENTS and PATIENT AUXILIARY CURRENTS

*19.201  LEAKAGE CURRENTS

19.201.1  ENCLOSURE LEAKAGE CURRENT

In NORMAL CONDITION, the ENCLOSURE LEAKAGE CURRENT from or between parts of the SYSTEM
within the PATIENT ENVIRONMENT shall not exceed 0,1 mA.

NOTE  For the purpose of this standard, the LEAKAGE CURRENT from accessible outer surfaces of equipment is also
considered to be ENCLOSURE LEAKAGE CURRENT.

In the event of the interruption of any non-permanently installed PROTECTIVE EARTH
CONDUCTOR or the equivalent conductor of a MULTIPLE PORTABLE SOCKET-OUTLET or of an
equipment, the ENCLOSURE LEAKAGE CURRENT from or between parts of a SYSTEM within the
PATIENT ENVIRONMENT shall not exceed 0,5 mA.

If the SYSTEM or part of the SYSTEM is supplied from a MULTIPLE PORTABLE SOCKET-OUTLET, then
the current in the PROTECTIVE EARTH CONDUCTOR of the MULTIPLE PORTABLE SOCKET-OUTLET

shall not exceed 0,5 mA.

19.201.2 PATIENT LEAKAGE CURRENT

In NORMAL CONDITION, the PATIENT LEAKAGE CURRENT shall not exceed 0,1 mA for TYPE B and BF
APPLIED PARTS and 0,01 mA for TYPE CF APPLIED PARTS.

Compliance with the requirements of 19.201.1 and 19.201.2 is checked by inspection and
measurement of LEAKAGE CURRENTS using a measuring device as specified in 19.4e) of
IEC 60601-1.

19.201.3 Connection of SIGNAL INPUT PARTS or SIGNAL OUTPUT PARTS

If compliance of the MEDICAL ELECTRICAL EQUIPMENT with 19.2 b) first dash and/or 19.2 c) of
IEC 60601-1 is achieved by specifying that the SIGNAL INPUT PART and/or SIGNAL OUTPUT PART
is for exclusive connection to equipment as specified in the ACCOMPANYING DOCUMENTS, then
the SIGNAL INPUT PART and/or SIGNAL OUTPUT PART shall be connected to the specified
equipment. However, for CLASS I EQUIPMENT, if the specified equipment is not connected to the
common protective earth of the SYSTEM, then a SEPARATION DEVICE shall be used (see
situation 3 of table BBB.201).

Compliance is checked by inspection.
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SECTION FOUR — PROTECTION AGAINST MECHANICAL HAZARDS

22  Moving parts

22.7.201  Protective means

When movement of parts of a SYSTEM can cause a SAFETY HAZARD, the SYSTEM shall be
provided with a protective means, for example, an emergency stopping device, in accordance
with 22.7 of IEC 60601-1.

Compliance is checked by inspection.

SECTION FIVE — PROTECTION AGAINST HAZARDS FROM UNWANTED
OR EXCESSIVE RADIATION

SECTION SIX — PROTECTION AGAINST HAZARDS OF IGNITION
OF FLAMMABLE ANAESTHETIC MIXTURES

NOTE  See 44.7.201
.

SECTION SEVEN — PROTECTION AGAINST EXCESSIVE TEMPERATURES
AND OTHER SAFETY HAZARDS

44 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning,
sterilization, disinfection and compatibility

*44.7.201  Cleaning, sterilization and disinfection

See informative note in annex AAA.

49  Interruption of the power supply

*49.201  Interruption of the power supply

A SYSTEM shall be so designed that an interruption and restoration of the power supply to any
EQUIPMENT or non-medical equipment of the SYSTEM shall not result in a SAFETY HAZARD other
than interruption or cessation of its intended function.

Compliance is checked by interruption and restoration of relevant power supplies one at a
time.

SECTION EIGHT — ACCURACY OF OPERATING DATA AND PROTECTION
AGAINST HAZARDOUS OUTPUT

SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS;
ENVIRONMENTAL TESTS
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52  Abnormal operation and fault conditions

52.1.201

NOTE  Requirements for prevention of functional hazards arising from programmable electrical medical systems
are specified in IEC 60601-1-4. Attention should be paid to the possible impact of, for example, telematics.

SECTION TEN — CONSTRUCTIONAL REQUIREMENTS

56  Components and general assembly

56.3.201 Connections

Design and construction of electrical, hydraulic, pneumatic and gas connection terminals and
connectors shall be such that incorrect connection of accessible connectors, removable
without the use of a TOOL, shall be prevented where a SAFETY HAZARD can be caused.

– Connectors shall comply with 17 g) of the General Standard.

– Plugs for connection of PATIENT CIRCUIT leads shall be so designed that they cannot be
connected to other outlets of the same SYSTEM, which are likely to be located in the
PATIENT ENVIRONMENT, unless it can be proven that no SAFETY HAZARD can result.

Compliance is checked by inspection, if possible by interchanging connectors, to establish the
absence of a SAFETY HAZARD (LEAKAGE CURRENT exceeding the values in NORMAL CONDITION,
movement, temperature, radiation, etc.).

57  MAINS PARTS, components and layout

57.2  MAINS CONNECTORS, APPLIANCE INLETS and the like

NOTE  The MAINS CONNECTOR is not required to be fixed since the intent is to prevent unintentional connection of
other equipment which may adversely effect the safety of the system. Reassignment of system wiring is a
dangerous practice and beyond the scope of this Collateral Standard. Warnings are already provided in 6.8.201.

*57.2.201  MULTIPLE PORTABLE SOCKET-OUTLET

Connection of equipment used in medical practice to a MULTIPLE PORTABLE SOCKET-OUTLET
shall only be possible by using a TOOL, or the MULTIPLE PORTABLE SOCKET-OUTLET shall be
supplied via a separating transformer.

Compliance is checked by inspection.

The separating transformer and the MULTIPLE PORTABLE SOCKET-OUTLET shall comply with the
requirements as given in annex EEE.
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57.10  CREEPAGE DISTANCES and AIR CLEARANCES

57.10.201  SEPARATION DEVICE

The SEPARATION DEVICE shall have CREEPAGE DISTANCES and AIR CLEARANCES according to
Table 201.

The reference voltage (U) is the highest RATED supply voltage or, for polyphase equipment,
the phase-to-neutral supply voltage. For INTERNALLY POWERED EQUIPMENT, U is 250 V a.c.

Table 201 – CREEPAGE DISTANCE and AIR CLEARANCES for SEPARATION DEVICE in millimetres

d.c. 15 36 75 150 300 450 600 800 900 1 200U

V a.c. 12 30 60 125 250 400 500 660 750 1 000

AIR CLEARANCES 0,8 1 1,2 1,6 2,5 3,5 4,5 6 6,5 9

CREEPAGE DISTANCES 1,7 2 2,3 3 4 6 8 10,5 12 16

NOTE  The origin of this table is table XVI for BASIC INSULATION or SUPPLEMENTARY INSULATION of IEC 60601-1, and
amendments 1 and 2.

Compliance is checked by inspection.

58  Protective earthing – Terminals and connection

*58.201 Protective earthing of SYSTEMS

The connection for protective earthing shall be made so that the removal of any single item of
equipment in the SYSTEM will not interrupt the protective earthing of any part of the SYSTEM,
without at the same time disconnecting the electrical supply to that part.

All PROTECTIVE EARTH CONDUCTORS and the power supply cord shall be routed together.

Any additional PROTECTIVE EARTH CONDUCTOR shall be permanently connected to a non-mobile
item of the SYSTEM and only detachable by use of a TOOL.

Compliance is checked by inspection.

59  Construction and layout

59.201  Protection of wiring

Conductors, which connect different items of equipment within a SYSTEM shall be protected
against mechanical damage.

Compliance is checked by inspection.
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NOTE  Dimensions shown are not prescriptive.

FIGURE 201 – Example of PATIENT ENVIRONMENT

IEC   2513/2000
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Annex AAA
(informative)

General guidance and rationale

Subclause 1.201  Scope

This standard is intended to be used by manufacturers who assemble and offer for sale a
combination of electrical equipment which includes one or more items of MEDICAL ELECTRICAL
EQUIPMENT. The equipment may be separate items or may be in a single enclosure or a
combination of these cases.

This standard is also intended to be used by personnel from institutions for medical practice
who assemble such systems. In this case, engineering expertise in the application of the
electrical equipment design standards may be required to ensure that the SYSTEM complies
with all requirements of this standard.

The application and rapid development of modern electronic and biomedical technologies in
medical practice have already led to a situation that instead of a single item of MEDICAL
ELECTRICAL EQUIPMENT, rather complex and extensive SYSTEMS of electrical equipment are
applied for the diagnosis, therapy and monitoring of PATIENTS.

More and more such SYSTEMS comprise equipment originally manufactured for use in different
specific application fields, not necessarily medical, and that are connected with each other in
a direct or indirect way. MEDICAL ELECTRICAL EQUIPMENT complying with IEC 60601-1 may be
connected with other, non-medical electrical equipment. The latter equipment may, each
individually, fully meet the requirements as mentioned in safety standards applicable in their
specific application field. They do not always comply with the safety requirements for MEDICAL

ELECTRICAL EQUIPMENT and, thereby, influence the safety of the whole SYSTEM.

The electrical equipment may be situated either in a medically used room that is intended for
diagnosis, treatment or monitoring of PATIENTS, or in a non-medically used room where no
medical practice is carried out. Within a medically used room, electrical equipment may be
placed inside or outside a volume that is defined as PATIENT ENVIRONMENT.

There are two situations possible in medical practice.

a)  Where this Collateral Standard does not apply

Simultaneously operated MEDICAL ELECTRICAL EQUIPMENT, i.e., different MEDICAL ELECTRICAL
EQUIPMENT connected at the same time to a PATIENT but not connected to each other. Such
MEDICAL ELECTRICAL EQUIPMENT can influence each other for example, high-frequency surgical
equipment in the operating theatre may influence PATIENT monitoring.

NOTE  Assistance can be available from the instructions for use for each MEDICAL ELECTRICAL EQUIPMENT.
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b)  Where this Collateral Standard applies

SYSTEMS, consisting of MEDICAL ELECTRICAL EQUIPMENT and possibly also non-medical
electrical equipment, interconnected permanently or temporarily for a certain purpose such as
diagnosis or treatment of a PATIENT. Examples: SYSTEMS for diagnostic X-ray examination,
endoscopes with video camera, PATIENT monitoring, ultrasound equipment with a personal
computer, computed tomography or magnetic resonance imaging.

The various parts of such a SYSTEM may be situated within the PATIENT ENVIRONMENT or
outside it but still within a medically used room or may be located in a non-medically used
room containing, for example, electrical power distribution or data processing equipment.

Subclause 2.201  MEDICAL ELECTRICAL SYSTEM

Rationale for permitting the use of a MULTIPLE PORTABLE SOCKET-OUTLET in a SYSTEM.

To minimize the impairment of the safety level of IEC 60601-1, the connection of MULTIPLE
PORTABLE SOCKET-OUTLET to the SUPPLY MAINS is subject to certain conditions. An additional
subclause 57.2.201 requires that MULTIPLE PORTABLE SOCKET-OUTLETS are constructed to
comply with the IEC 60601-1 requirements applying to MEDICAL ELECTRICAL EQUIPMENT.

Subclause 2.202  PATIENT ENVIRONMENT

It is difficult to apply unique dimensions to the volume in which diagnosis, monitoring or
treatment occurs. The dimensions for the PATIENT ENVIRONMENT given in figure 201 have been
justified in practice.

Subclause 2.203  SEPARATION DEVICE

Assembly of equipment into a SYSTEM may involve connections which transfer power and/or
signals. In such a case the same separation requirements are needed.

Subclause 2.204  MULTIPLE PORTABLE SOCKET-OUTLETS

The definition is derived from IEC 60884-1.

MULTIPLE PORTABLE SOCKET-OUTLETS are sometimes necessary and offer advantages and
disadvantages, which have to be investigated in order to establish a balance.

MULTIPLE PORTABLE SOCKET-OUTLETS may be necessary for the following reasons:

– to minimize the number of power supply cords Iying on the floor;

– to allow all the equipment necessary for proper treatment or diagnosis to be used despite
an insufficient number of FIXED MAINS SOCKET-OUTLETS;

– to improve mobility having all equipment on one trolley;

– to reduce potential differences within the protective earth wiring to below those which
occur in some fixed installations.
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The use of MULTIPLE PORTABLE SOCKET-OUTLETS should be avoided as far as possible for the
following reasons:

– combined EARTH LEAKAGE CURRENTS may result in

• excessive earth leakage current in normal condition,

• excessive enclosure leakage current in the single fault condition of the broken
protective earth conductor of the multiple portable socket-outlet supply cable;

– availability of the SUPPLY MAINS depends on the reliability of a single FIXED MAINS SOCKET-
OUTLET;

– a complete interruption of electrical supply is possible and may require a long set-up time
to reactivate the complete SYSTEM;

– only one protective earth connection to the electrical installation is provided; this is less
reliable than when each part of the SYSTEM is directly earthed;

– the protective earth resistance is increased.

The optimum solution is, obviously, to install an adequate number of FIXED MAINS SOCKET-
OUTLETS according to appropriate installation rules.

Subclause 2.205  FUNCTIONAL CONNECTION

In the definition of a MEDICAL ELECTRICAL SYSTEM, the FUNCTIONAL CONNECTION is included to
allow non-medical electrical equipment to supply power to MEDICAL ELECTRICAL EQUIPMENT.
This power supply is restricted by the requirements in this Collateral Standard (see 3.201.3
and 10.2.2.201).

The phrase “or otherwise” may include mechanical, optical or wireless connections, for
example.

Subclause 3.201  General requirements for the SYSTEM

Appropriate documentation concerning the standards compliance may be a declaration of
conformity by the manufacturer or a certificate from a test house.

Subclause 3.201.3  Specified power supply

Safety after assembly is maintained, for example, by one or more of the following measures:

– measures that are built-in within the MEDICAL ELECTRICAL EQUIPMENT, for example,
separation of relevant circuits;

– SEPARATION DEVICES provided as ACCESSORIES to the MEDICAL ELECTRICAL EQUIPMENT (see
17.201);

– SEPARATION DEVICES provided as ACCESSORIES to the SYSTEM;

– separation transformer;

– additional PROTECTIVE EARTH CONDUCTORS.

Non-medical electrical equipment may provide the specified power supply for MEDICAL
ELECTRICAL EQUIPMENT in accordance with 4.7g), 6.8.2h), 19.1c) and figure 17 of IEC 60601-1.
The specified power supply must fulfil the requirements of IEC 60601-1 or demonstrate an
equivalent degree of safety is obtained as accepted by 3.4 of IEC 60601-1. See IEC 60513 for
guidance.
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