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Foreword

The text of document 62B/673/FDIS, future edition 2 of IEC 60601-1-3, prepared by SC 62B, Diagnostic
imaging equipment, of IEC TC 62, Electrical equipment in medical practice, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 60601-1-3 on 2008-03-01.

The following date was fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-12-01

This European %dard supersedes EN 60601-1-3:1994. However, EN 60601-1-3:1994 remains valid
until all the Parts t are used in conjunction with it have been withdrawn. No date of withdrawal of
conflicting national st rds (dow) has therefore been fixed. However, when Part 1-3 is used for
appliances not covere%a Part 2, EN 60601-1-3:1994 is not to be used after 2009-09-12.

This EN 60601-1-3 has

requirements for RADIATIO
particular to specific equipme
description of the changes, see

restructured and aligned to EN 60601-1:2006 and focussed on general
TECTION that apply to all diagnostic X-RAY EQUIPMENT. Requirements
ave been removed and will be covered in particular standards. For a

®mapping in Annex C.

This European Standard has begﬁfepared under a mandate given to CENELEC by the European
Commission and the European F Trade Association and covers essential requirements of
EC Directive 93/42/EEC. See Annex Z

This European Standard constitutes a colfatggal standard to EN 60601-1:2006, hereafter referred to as
the general standard. ’6/‘

In the 60601 series of publications, collateral sta%Qs specify general requirements for safety applicable
to: /®

a subgroup of MEDICAL ELECTRICAL EQUIPMENT (e.g.@lOLOGlCAL equipment); or

a specific characteristic of all MEDICAL ELECTRICAL @PMENT, not fully addressed in the general
standard (e.g. alarm systems). O

In this collateral standard, the following print types are used: &
- requirements and definitions: in roman type; Q/(
- test specifications: in italic type; @

— informative material appearing outside of tables, such as notes, examples and refefencg€: 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&\IDARD OR AS NOTED: IN

SMALL CAPITALS. :

In referring to the structure of this standard, the term @

“clause” means one of the thirteen numbered divisions within the table of contents, inclusive of all
subdivisions (e.g. Clause 7 includes Subclauses 7.1, 7.2, etc.);

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

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

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any combination
of the conditions is true.
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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;

- “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, subclauges and definitions for which a rationale is provided in informative Annex A are marked
with an asterisk,é\

Annexes ZA and ave been added by CENELEC.

Endorsement notice

o
OO

The text of the Internationa dard IEC 60601-1-3:2008 was approved by CENELEC as a European
Standard without any modifica

In the official version, for Bibliograp‘@?}he following notes have to be added for the standards indicated:

IEC 60601-2-7 NOTE Har%&ized as EN 60601-2-7:1998 (not modified).
IEC 60601-2-28 NOTE Harmon@ as EN 60601-2-28:1993 (not modified).
IEC 60601-2-29 NOTE Harmonize EN 60601-2-29:1999 (not modified).
IEC 60601-2-32 NOTE Harmonized as@l 60601-2-32:1994 (not modified).
IEC 60601-2-43 NOTE Harmonized as 601-2-43:2000 (not modified).
IEC 60601-2-44 NOTE Harmonized as EN %2-44:2001 (not modified).
IEC 60601-2-45 NOTE Harmonized as EN 6060@5:2001 (not modified).
IEC 60580 NOTE Harmonized as EN 60580:2 61ot modified).

IEC 60627 NOTE Harmonized as EN 60627:2001 @ modified).

IEC 61262 NOTE Harmonized in EN 61262 series (nc@)dn‘led)

IEC 62220 NOTE Harmonized in EN 62220 series (not m@nad).

IEC 62220-1 NOTE Harmonized as EN 62220-1:2003 (not mc%.

A
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

applies.
*

NOTE When an i%tional publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

7
Publication @ear Title EN/HD Year

IEC 60336 b, Medical electrical equipment - X-ray tube EN 60336 2005 ?
O assemblies for medical diagnosis -
OCharacteristics of focal spots
IEC 60522 1999 termination of the permanent filtration of  EN 60522 1999
v tube assemblies

IEC 60601-1 2005 Me | electrical equipment - EN 60601-1 2006
Part 4. _J5eneral requirements for basic safety
and eséential performance

IEC/TR 60788 2004  Medical &ddtrical equipment - Glossary of - -
defined ter

ISO 497 -V Guide to the hgice of series of preferred - -
numbers and containing more rounded

values of preferre@mbers

:
%
2O
O@
A
%

R Undated reference.

2 Valid edition at date of issue.
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Annex ZZ
(informative)

Coverage of Essential Requirements of EC Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association and within its scope the standard covers all
relevant essential requirements as given in Annex | of the EC Directive 93/42/EEC.

Compliance withathis standard provides one means of conformity with the specified essential
requirements o 5Directive concerned.

WARNING: Othe ﬁjirements and other EC Directives may be applicable to the products falling within

the scope of this stawdard.
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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 gengral requirements for RADIATION PROTECTION. The aim of the revision was to
restrict to tho quirements that apply to all diagnostic X-RAY EQUIPMENT. In consequence,
most of the cla Jhave been reduced compared with the first edition of this standard, owing
to the exclusi of content specific to projection RADIOGRAPHY and RADIOSCOPY.
Implementation s be considered in the RISK MANAGEMENT process or by using particular

standards. O’
(@)

The recommended principles governing the use of RADIATION for medical purposes, as stated
in Publication 60 of the national Commission on Radiological Protection (ICRP)[17]"),
Chapter 4, have been ta into account. The implementation of these principles is
essentially determined in t revailing circumstances at the point of use. It requires
judgements to be made by the r,and the establishment of measures and working practices
part of which are connected wi ﬁhe construction of EQUIPMENT. The requirements in this
collateral Standard are intended to consistent with generally accepted good practice in the
administration of X-RADIATION in med¥Cine.

In some cases, the formulation of the r@ements is deliberately designed to provide scope
for accommodating local laws and regula at the time of installation and commissioning.
Several of the requirements include pro ns for relevant technical information to be
included in ACCOMPANYING DOCUMENTS. *

o

RESPONSIBLE ORGANIZATIONs for medical diagno@X-RAY EQUIPMENT should be aware that
effective protection against IONIZING RADIATION requjres the consideration of many aspects
additional to the construction of the EQUIPMENT. Amq%ese are the following:

e compatibility of components and correct installation gUIPMENT;

e the protective properties of rooms where X-RAY EQUIPM s installed;

e measures for monitoring and maintaining the safety Q effectiveness of EQUIPMENT
throughout its life, with particular attention to comp@nts that can deteriorate
progressively with time and use;

e the need in appropriate circumstances for PROTECTIVE CLOTHING éwe worn by staff and for
suitable devices to be used to protect PATIENTS;

e the keeping of appropriate records concerning the usage of the EQU T and the results
of tests, with systematic review and the application of corrective actio n necessary;

e the training of staff in the principles of RADIATION PROTECTION and in t@orrect use of
EQUIPMENT, including any PROTECTIVE DEVICES provided.

Further advice on these aspects can be found in ICRP Publications 33[15], 34[16], 60[17],
73[18], 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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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, o t and related standards

*

1.1  Scope {p

This International ard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of
MEDICAL ELECTRICAL E MENT and MEDICAL ELECTRICAL SYSTEMS, hereafter referred to as
ME EQUIPMENT and ME S @/IS.

This collateral standard app to X-RAY EQUIPMENT and to subassemblies of such equipment,
where RADIOLOGICAL IMAGES 0 uman PATIENT are used for diagnosis, planning or guidance
of medical procedures.

.

1.2 Object {S‘

The object of this collateral standard iQ) specify general requirements that are in addition to
those of the general standard and to serygs the basis for particular standards.

The object of this collateral standard is @ stablish general requirements for protection
against X-RADIATION in X-RAY EQUIPMENT, in ofges that the IRRADIATION of the human PATIENT,
the OPERATOR, staff and members of the public be kept as low as reasonably achievable,
without jeopardizing the benefit of the RADIOLO L procedure. Particular standards may
specify their appropriate values and/or measures %neral requirements specified in this

collateral standard. The implementation of the gen equirements or the reference to the
particular standard instead, shall be justified in the RIS &AGEMENT process.

This collateral standard considers RADIATION PROTECTION a@nts related to X-RADIATION only.

>

Requirements for the control of the electrical energy used to rate X-RADIATION, which is
also an important aspect of RADIATION PROTECTION, are incl q&m IEC 60601-1 and in
particular standards for the safety and ESSENTIAL PERFORMANCE of 8QUIPMENT concerned.

1.3 Related standards ‘A@
1.3.1 IEC 60601-1 z
For ME EQUIPMENT and ME SYSTEMS, this collateral standard complements IE(@601-1.

When referring to IEC 60601-1 or to this collateral standard, either individually or in
combination, the following conventions are used:

e "the general standard" designates IEC 60601-1 alone;
e "this collateral standard" designates IEC 60601-1-3 alone;

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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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 60336, Medical electrical equipment — X-ray tube assemblies for medical diagnosis-
Characteristics of focal spots

IEC 60522:199 etermination of the permanent filtration of X-ray tube assemblies

IEC 60601-1: 20@ edical electrical equipment — Part 1. General requirements for basic
safety and essent performance

IEC 60788:2004, Medi@ electrical equipment — Glossary of defined terms

ISO 497, Guide to the c/‘g of series of preferred numbers and of series containing more
rounded values of preferrec@nbers

)

3 Terms and definitions ?/‘

*

For the purposes of this documen terms and definitions given in IEC 60601-1:2005,
IEC 60788:2004 and the following app

NOTE An index of defined terms is found beginning %\ge 45.

3.1 L.

ACCESSIBLE SURFACE (Q
surface of EQUIPMENT or of an EQUIPMENT part can be easily or accidentally touched by
persons without the use of a TooL

3.2 @

ADDED FILTER
removable or irremovable FILTER positioned in the RADIATI@/EEAM to provide part or all of the
ADDITIONAL FILTRATION @

3.3 @

ADDITIONAL FILTRATION
QUALITY EQUIVALENT FILTRATION due to ADDED FILTERS and other re@vable materials in the
RADIATION BEAM which are between the RADIATION SOURCE and the PAﬂI’ or a specified plane

)

AIR KERMA

K (P

quotient of dE;, by dm, where dE,, is the sum of the initial kinetic energies of all the charged
particles liberated by uncharged particles in a mass dm of air, thus

dEy
dm

K —
Unit: J kg™
The special name for the unit of AIR KERMA is gray (Gy) (ICRU 60) [20]

[IEC 60580:2000, definition 3.2, modified] [8]





