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Foreword

The text of document 62B/426/FDIS, future edition 2 of IEC 60601-2-44, 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 60601-2-44 on
2001-07-01.

This European Standard supersedes EN 60601-2-44:1999.

The following daké were fixed:
— latest date by whji€h the EN has to be implemented
at national level blication of an identical
national standard endorsement (dop) 2002-04-01

tional standards conflicting
hdrawn (dow) 2004-07-01

— latest date by which t
with the EN have to be

Annexes designated "normativ% part of the body of the standard.
Annexes designated "informative' given for information only.
In this standard, annex AA is norm@@nd annex BB is informative.

*

In this standard, the following print type&Qre used:
requirements, compliance with which c@be tested, and definitions: roman type;

explanations, advice, notes, general statements arw@eptlons smaller roman type;

test specifications and headings of subclau(‘ italic type;

TERMS DEFINED IN CLAUSE 2 OF THE GENERAL ST@RD ORIN IEC 60788: SMALL CAPITALS.
Endorsement \%:e

The text of the International Standard IEC 60601-2-44: 20?®/as approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have@ge added for the standards
indicated:

IEC 60417-2 NOTE: Harmonized as EN 60417-2:1999 (not modified). }
IEC 60601-1-4 NOTE: Harmonized as EN 60601-1-4:1996 (not modified). &:
IEC 60601-2-32 NOTE: Harmonized as EN 60601-2-32:1994 (not modified). (p

IEC 60313 NOTE: Harmonized as EN 60613:1990 (not modified).
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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

Te» is now publishing consolidated versions of its publications. For example,

edi mbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
baseﬁication incorporating amendment 1 and the base publication incorporating
amendwdents 1 and 2.

Further i@tr’mation on IEC publications

The technical ¢ nt of IEC publications is kept under constant review by the IEC,
thus ensuring t e content reflects current technology. Information relating to
this publication, iAichding its validity, is available in the |IEC Catalogue of
publications (see b in addition to new editions, amendments and corrigenda.
Information on the s s under consideration and work in progress undertaken
by the technical commi hich has prepared this publication, as well as the list
of publications issued, is @lso,available from the following:

()
. IEC Web Site (www.iecMh)

. Catalogue of IEC publicatléns

The on-line catalogue on th@,web site (www.iec.ch/catlg-e.htm) enables
you to search by a variety f@iteria including text searches, technical

committees and date of publicat EOn-Iine information is also available on

recently issued publications, withdr: sand replaced publications, as well as
corrigenda.

. IEC Just Published é

This summary of recently issued publicit%(www.iec.ch/JP.htm) is also

available by email. Please contact the Cust ervice Centre (see below) for
further information. O
. Customer Service Centre ®

If you have any questions regarding this publication Gr&d further assistance,
please contact the Customer Service Centre: /

Qe

Email: custserv@iec.ch O/
Tel: +41 22 919 02 11
Fax: +41 22 919 03 00 6
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-44: Particular requirements for the safety of
X-ray equipment for computed tomography

6/ FOREWORD

The IEC (Internati&&h |lectrotechnical Commission) is a worldwide organization for standardization comprising
all national electrote@al committees (IEC National Committees). The object of the IEC is to promote
international co-operati n all questions concerning standardization in the electrical and electronic fields. To
this end and in addition ther activities, the IEC publishes International Standards. Their preparation is
entrusted to technical co Ifees; any IEC National Committee interested in the subject dealt with may
participate in this preparato rk. International, governmental and non-governmental organizations liaising
with the IEC also participate in preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in @erance with conditions determined by agreement between the two
organizations.

The formal decisions or agreement/o(f the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on th{ﬁlevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of @mmendations for international use and are published in the form
of standards, technical specifications, tech% reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification, IE tional Committees undertake to apply IEC International
Standards transparently to the maximum extent gible in their national and regional standards. Any
divergence between the IEC Standard and the corre@nding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its @bval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standip

Attention is drawn to the possibility that some of the elemen is International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identif ny or all such patent rights.

Q

ment in medical practice.

International Standard IEC 60601-2-44 has been prepared igbcommittee 62B: Diagnostic

This second edition cancels and replaces the first edition puinshQ’i 1999 and constitutes a
technical revision. 8

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

FDIS Report of voting L

62B/426/FDIS 62B/437/RVD (p

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

Annex AA forms an integral part of this standard.

Annex BB is for information only.
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In this standard, the following print types are used:

— requirements, compliance with which can be tested and definitions: roman type:

— explanations, advice, notes, general statements and exceptions: smaller type;

- test specifications and headings of subclauses: italic type;

— TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD OR IN IEC 60788: SMALL CAPITALS.

The committee has decided that the contents of this publication will remain unchanged until
2002-12. At this fate, the publication will be

« reconfirmed, .

« withdrawn; {p

« replaced by a rev@d edition, or

« amended. O

Q

A bilingual version of this %ation may be issued at a later date.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-44: Particular requirements for the safety of
X-ray equipment for computed tomography

SECTION 1: GENERAL

The clauses a bclauses of this section of the General Standard apply except as follows:

/¢
1 Scope and cﬂS}ect

This clause of the Gen%Standard applies except as follows:

1.1 Scope %
This Particular Standard applieg;o X-RAY EQUIPMENT for COMPUTED TOMOGRAPHY (CT
SCANNERS).

Addition:

It includes safety requirements for th AY GENERATOR, and those where HIGH VOLTAGE
GENERATORS are integrated with an X-RA ASSEMBLY.

Q
1.2 Object L/'
Replacement: QQ

The object of this standard is to establish particul quirements to ensure safety, and to
specify methods for demonstrating compliance with tho quirements, for CT SCANNERS.

NOTE 1 Requirements for reproducibility, linearity, constancy and acc are given because of their relationship
to the quality and quantity of the IONIZING RADIATION produced and are c@ed to those considered necessary for

safety.

NOTE 2 Both the levels for compliance and the tests prescribed to determi mpliance reflect the fact that the
safety of HIGH-VOLTAGE GENERATORS is not sensitive to small differences in leve erformance. The combinations
of LOADING FACTORS specified for the tests are therefore limited in number but¥hoggn from experience as being
appropriate in most cases. It is considered important to standardize the choice of ¢ inations of LOADING FACTORS

so that comparison can be made between tests performed in different places onﬁrent occasions. However,
combinations other than those specified could be of equal technical validity.

NOTE 3 The safety philosophy on which this standard is based is described in the @ ction to the General
Standard and in IEC 60513.

NOTE 4 Concerning RADIOLOGICAL PROTECTION it has been assumed in the preparation @fythis standard that
MANUFACTURERS and USERS do accept the general principles of the ICRP as stated in ICRP 60, 1990,
paragraph 112,1) namely:

"(a) No practice involving exposures to radiation should be adopted unless it produces sufficient benefit to the
exposed individuals or to society to offset the radiation detriment it causes. (The justification of a practice.)

(b) In relation to any particular source within a practice, the magnitude of individual doses, the number of people
exposed, and the likelihood of incurring exposures where these are not certain to be received should all be kept as
low as reasonably achievable, economic and social factors being taken into account. This procedure should be
constrained by restrictions on the doses to individuals (dose constraints), or the risks to individuals in the case of
potential exposures (risk constraints), so as to limit the inequity likely to result from the inherent economic and
social judgements. (The optimisation of protection.)

Y |CRP Publication 60: Recommendations of the International Commission on Radiological Protection (Annals of

the ICRP Vol. 21 No 1-3, 1990). Published by Pergamon Press
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(c) The exposure of individuals resulting from the combination of all the relevant practices should be subject to
dose limits, or to some control of risk in the case of potential exposures. These are aimed at ensuring that no
individual is exposed to radiation risks that are judged to be unacceptable from these practices in any normal
circumstances. Not all sources are susceptible of control by action at the source and it is necessary to specify the
sources to be included as relevant before selecting a dose limit. (Individual dose and risk limits.)"

NOTE 5 Most of the requirements on X-RAY EQUIPMENT and its sub-assemblies for protection against IONIZING
RADIATION are given in the Collateral Standard IEC 60601-1-3.

This standard does, however, deal with some aspects of RADIOLOGICAL PROTECTION, mainly those that depend upon
the supply, control and indication of electrical energy from the HIGH-VOLTAGE GENERATOR.

NOTE 6 It is recognized that many of the judgements necessary to follow the ICRP general principles have to be

made by the USER not by the MANUFACTURER of the EQUIPMENT.
1.3 Particul@tandards
Addition: &

04

This Particular StandaQ ereinafter referred to as "this standard", amends and supplements
aset of IEC publicatiz% hereinafter referred to as "General Standard”, consisting of
IEC 60601-1:1988, Medic ctrical equipment — Part 1: General requirements for safety, its
amendments No. 1 (1991) % No. 2 (1995), and all Collateral Standards. The numbering of
sections, clauses and subclau@ of this standard corresponds to that of the General Standard.
The changes to the text of th (Qneral Standard are specified by the use of the following

words:
Ve
()

"Replacement” means that the cIaus@ar subclause of the General Standard is replaced
completely by the text of this standard. :

"Addition" means that the text of this standa@is additional to the requirements of the General

Standard. .
7%

"Amendment" means that the clause or subclau@f the General Standard is amended as
indicated by the text of this standard.

Subclauses or figures which are additional to those %e General Standard are numbered
starting from 101, additional annexes are lettered AA, B c., and additional items aa), bb),

etc. a)
Where there is no corresponding section, clause or subclaus€afy this standard, the section,
clause or subclause of the General Standard applies without mo ion.

Where it is intended that any part of the General Standard, althoughé sibly relevant, is not to
be applied, a statement to that effect is given in this standard.

A requirement of this standard replacing or modifying requirements of th eral Standard
takes precedence over the original requirements concerned.

1.3.101 Related International Standards

IEC 60601-1-2:1993, Medical electrical equipment — Part 1: General requirements for safety —
2. Collateral Standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-1-3:1994, Medical electrical equipment — Part 1: General requirements for safety —
3. Collateral Standard: General requirements for radiation protection in diagnostic X-ray
equipment
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IEC 60601-2-28:1993, Medical electrical equipment — Part 2: Particular requirements for the
safety of X-ray source assemblies and X-ray tube assemblies for medical diagnosis

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60788:1984, Medical radiology — Terminology

ISO 2092:1981, Light metals and their alloys — Code of designation based on chemical symbols

A

2 Terminolo nd definitions
This clause of the G@?al Standard applies except as follows:

Addition before 2.1: OO

In this standard, terms prin@n SMALL CAPITALS are used in accordance with their definitions
in the General Standard or in I@ 60788.

NOTE Attention is drawn to the fact,%(in‘cases where the concept addressed is not strongly confined to the
definition given in one of the publications Iis@above a corresponding term is printed in lower case letters.

An index of defined terms used in this &dard is given in annex AA.

Associated conditions qualifying the L]QA of certain terms are given in the additional

definitions below. QL
In this standard unless otherwise indicated: /Q

— values of X-RAY TUBE VOLTAGE refer to peak va@@, transients being disregarded,;

2

Additional definitions: @,,,
2.101

%
Q
CT SCANNER

X-RAY EQUIPMENT for COMPUTED TOMOGRAPHY (CT). A computed tomgphy X-ray system is a
t

— values of X-RAY TUBE CURRENT refer to average v

diagnostic X-ray system intended to generate cross-sectional image the body by computer
reconstruction of X-ray transmission data from the same axial plan jferent angles. This
generic type of device may include signal analysis and display egQisment, patient and
equipment supports, support parts and ACCESSORIES.

NOTE Secondary imaging processing is not included in the scope of this standard. (p

2.102

CT CONDITIONS OF OPERATION

all selectable parameters governing the operation of a CT SCANNER, for example NOMINAL
TOMOGRAPHIC SECTION THICKNESS, PITCH FACTOR, FILTRATION, peak X-RAY TUBE VOLTAGE and
either X-RAY TUBE CURRENT and LOADING TIME Or CURRENT TIME PRODUCT





