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1)

2)

NTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 1-3: General requirements for basic safety
and essential performance —
Collateral Standard:
Radiation protection in diagnostic X-ray equipment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz t‘on ~omurising
all national electrotechnical committees (IEC National Committees). The object of IEC" i to promote
international co-operation on all questions concerning standardization in the electrical and electror.’s fields. To
this end and in addition to other activities, IEC publishes International Standards, Techr cal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natio: al Coi mittee interested
in the subject dealt with may participate in this preparatory work. Internation{!, gc ‘ernriental and non-
governmental organizations liaising with the IEC also participate in this prepar~tion. |F> collaborates closely
with the International Organization for Standardization (ISO) in accordanc ' witi. conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters exprcss, 1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical >c =mittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internatic *al ' se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are maa. to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fc: thc way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationa'»“ommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspondir. ¥ national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to irdiccte its approval and cannot be rendered responsible for any
equipment declared to be in conformity w'th ~.n IEC Publication.

All users should ensure that they have ‘he .o*Cst edition of this publication.

No liability shall attach to IEC or its lirec.ors, employees, servants or agents including individual experts and
members of its technical committec = 12d IEC National Committees for any personal injury, property damage or
other damage of any nature wkratsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of *the ub'cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn tc the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

Attention is dr=wn to thc possibility that some of the elements of this IEC Publication may be the subject of
patent rights. ' IEC shall not be held responsible for identifying any or all such patent rights.

This ccnsolivated version of the official IEC Standard and its amendments has been
prepare for user convenience.

IET 6u601-1-3 edition 2.2 contains the second edition (2008) [documents 62B/673/FDIS
«nd 62B/683/RVD], its amendment 1 (2013) [documents 62B/895/CDV and 62B/907/RVC]
and its amendment 2 (2021) [documents 62B/1176/CDV and 62B/1227/RVC].

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International standard IEC 60601-1-3 has been prepared by IEC subcommittee 62B:
Diagnostic imaging equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This edition constitutes a collateral standard to IEC 60601-1: Medical electrical equipment —
Part 1: General requirements for basic safety and essential performance hereafter referred to
as the general standard.

This edition has been restructured and aligned to IEC 60601-1(2005) and focussed
on general requirements for RADIATION PROTECTION that apply to all diagnostic X-RAY
EQUIPMENT. Requirements particular to specific equipment have been removed and will be
covered in particular standards. For a description of the changes, see the mapning in
Annex C.

This publication has been drafted in accordance with the ISO/IEC Directives, Par. 2.

In the 60601 series of publications, collateral standards specify general rcquirements for

safety applicable to:

— a subgroup of MEDICAL ELECTRICAL EQUIPMENT (e.g. RADIOLOGICAL equ.nmznt); or

— a specific characteristic of all MEDICAL ELECTRICAL EQUIPMENT, Yot ully addressed in the
general standard (e.g. alarm systems).

In this collateral standard, the following print types are used:

— requirements and definitions: roman type.
— test specifications: italic type.

— informative material appearing outside of tables, such (s nctes, examples and references: in smaller type.
Normative text of tables is also in a smaller type.

— TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS COLLATERAL STANDARD OR AS
NOTED: SMALL CAPITALS.

In referring to the structure of this ste~da d, the term
“clause” means one of the ‘hirreen numbered divisions within the table of contents,
inclusive of all subdivisirs (e1y. Clause 7 includes subclauses 7.1, 7.2, etc.);

— “subclause” means & n mtered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all
subclauses of Clause 7).

References to clause. within this standard are preceded by the term “Clause” followed by the
clause number. References to subclauses within this collateral standard are by number only.

In this stanacrd, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combinc tion of the conditions is true.

“he varba forms used in this standard conform to usage described in Annex H of the ISO/IEC
Dirxetives, 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;

— “should” means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this standard;

— “may” is used to describe a permissible way to achieve compliance with a requirement or
test.

Clauses, subclauses and definitions for which a rationale is provided in informative Annex A
are marked with an asterisk (*).
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A list of all parts of the IEC 60601 series, published under the general title Medical electrical
equipment, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC website under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or

¢ amended
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INTRODUCTION

The requirements in this collateral Standard concern protective measures to be taken by the
MANUFACTURER in the design and construction of medical diagnostic X-RAY EQUIPMENT and its
subassemblies. They relate to the application of the X-RADIATION generated, both deliberately
and incidentally, in fulfilling the medical purpose of the EQUIPMENT. Additional measures are
necessary to regulate the generation processes themselves. These are described in the
general requirements for safety, IEC 60601-1, and, where appropriate, in particular
requirements for the EQUIPMENT concerned. The second edition of this collateral standard is
focused on general requirements for RADIATION PROTECTION. The aim of the revision was to
restrict to those requirements that apply to all diagnostic X-RAY EQUIPMENT. In consequence;
most of the clauses have been reduced compared with the first edition of this standard, ¢wing
to the exclusion of content specific to projection RADIOGRAPHY and RADICICOYY.
Implementation shall be considered in the RISK MANAGEMENT process or by using particula:
standards.

The recommended principles governing the use of RADIATION for medical purposes, as stated
in Publication 60 of the International Commission on Radiological Protection (ICRP)[17]7),
Chapter 4, have been taken into account. The implementation of «thesc principles is
essentially determined in the prevailing circumstances at the poirt o us¢. It requires
judgements to be made by the user and the establishment of measurcs a2 working practices
part of which are connected with the construction of EQUIPMENT. The requirements in this
collateral Standard are intended to be consistent with generally. acceied good practice in the
administration of X-RADIATION in medicine.

In some cases, the formulation of the requirements is dei’heritely designed to provide scope
for accommodating local laws and regulations at tho tine or installation and commissioning.
Several of the requirements include provisions for relevant technical information to be
included in ACCOMPANYING DOCUMENTS.

RESPONSIBLE ORGANIZATIONs for medical diagnostic X-RAY EQUIPMENT should be aware that
effective protection against IONIZING RAD ~TION requires the consideration of many aspects
additional to the construction of the EQUI>M"NT. Among these are the following:

e compatibility of components ard ¢ xrrect installation of EQUIPMENT;
e the protective properties of ro . ms where X-RAY EQUIPMENT is installed;

e measures for monitorig. ana maintaining the safety and effectiveness of EQUIPMENT
throughout its life,. w'ch ~particular attention to components that can deteriorate
progressively with tin.=2 and use;

e the need in app: »pric te circumstances for PROTECTIVE CLOTHING to be worn by staff and for
suitable devices tc be used to protect PATIENTS;

e the keepiing 0. appropriate records concerning the usage of the EQUIPMENT and the results
of tests, witi systematic review and the application of corrective action when necessary;

e the "raining of staff in the principles of RADIATION PROTECTION and in the correct use of
EW'UFMENT, including any PROTECTIVE DEVICES provided.

i-orther advice on these aspects can be found in ICRP Publications 33[15], 34[16], 60[17],
73[13], 85[21], 87[22] and 93[23].

Readers of this collateral standard are reminded that, in accordance with IEC 60601-1,
Clause 5, all the test procedures described are TYPE TESTS, intended to be carried out in a
dedicated testing environment in order to determine compliance. Tests to be carried out by
MANUFACTURERS to ensure compliance during production or installation and tests for detecting
non-compliance subsequently to delivery, are not included.

1) Figures in square brackets refer to the Bibliography.
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INTRODUCTION to Amendment 1

The purpose of the first amendment to IEC 60601-1-3:2008 is to introduce changes to
reference the first amendment (2012) to IEC 60601-1:2005.

INTRODUCTION to Amendment 2

The purpose of this second amendment to IEC 60601-1-3:2008 is to introduce changes to
reference the second amendment (2020) to IEC 60601-1:2005.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 1-3: General requirements for basic safety
and essential performance —
Collateral Standard:
Radiation protection in diagnostic X-ray equipment

1 Scope, object and related standards

1.1 Scope

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERTOFMANE of
MEDICAL ELECTRICAL EQUIPMENT and MEDICAL ELECTRICAL SYSTEMS, hereafter re.>rredto as
ME EQUIPMENT and ME SYSTEMS.

This collateral standard applies to X-RAY EQUIPMENT and to subassemblie< of sc =h equipment,
where RADIOLOGICAL IMAGES of a human PATIENT are used for diagnosis, pla »nirg or guidance
of medical procedures.

1.2 Object

The object of this collateral standard is to specify generalcqu.:ements that are in addition to
those of the general standard and to serve as the basis fo. paiticular standards.

The object of this collateral standard is to estzuiisti . general requirements for protection
against X-RADIATION in X-RAY EQUIPMENT, in order tha the IRRADIATION of the human PATIENT,
the OPERATOR, staff and members of the public can ve kept as low as reasonably achievable,
without jeopardizing the benefit of the RADIOLOGICAL procedure. Particular standards may
specify their appropriate values and/or ri:cacures for general requirements specified in this
collateral standard. The implementatiori-m the general requirements or the reference to the
particular standard instead, shall be ‘us.ifiea in the RISK MANAGEMENT process.

This collateral standard considers RAJIATION PROTECTION aspects related to X-RADIATION only.

Requirements for the conti~i o the electrical energy used to generate X-RADIATION, which is
also an important aspuct o1 RADIATION PROTECTION, are included in IEC 60601-1 and in
particular standards {u. the safety and ESSENTIAL PERFORMANCE of the EQUIPMENT concerned.

1.3 Related s*andarac
1.3.1 IEC 60.501-1

For ME L QUIPMENT and ME SYSTEMS, this collateral standard complements IEC 60601-1.

V‘her. refarring to IEC 60601-1 or to this collateral standard, either individually or in
<on kination, the following conventions are used:

e "the general standard" designates IEC 60601-1:2005+A1:2012+A2:2020;
e "this collateral standard" designates IEC 60601-1-3:2008+A1:2013+A2:2021;

e "this standard" designates the combination of the general standard and this collateral
standard.

1.3.2 Particular standards

A requirement in a particular standard takes priority over the corresponding requirement in
this collateral standard.
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