IEC 61674:2024-07 (en-fr)

IEC 61674 Ed.3.0 - Preview only Copy via ILNAS e-Shop

IEC 61674

Edition 3.0 2024-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medical electrical equipment — Dosimeters with ionization chambers and/or
semiconductor detectors as used in X-ray diagnostic imaging

Appareils électromédicaux — Dosimétres a chambres d'ionisation et/ou a
détecteurs semiconducteurs utilisés en imagerie de diagnostic a rayonnement X




IEC 61674 Ed.3.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2024 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 étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@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 corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études, ...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apergus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours accés a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 500 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 25 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 61674 Ed.3.0 - Preview only Copy via ILNAS e-Shop

IEC 61674

Edition 3.0 2024-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Medical electrical equipment — Dosimeters with ionization chambers and/or
semiconductor detectors as used in X-ray diagnostic imaging

Appareils électromédicaux — Dosimétres a chambres d'ionisation et/ou a
détecteurs semiconducteurs utilisés en imagerie de diagnostic a rayonnement X

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 11.040.50 ISBN 978-2-8322-8971-6

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 61674 Ed.3.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 61674:2024 © IEC 2024

CONTENTS

FOREWORD ...t ettt et ettt et e et et e et e eaa s
INTRODUGCTION ...ttt ettt et et et et et et e et e e e eeeas
1 SCOPE ANA ODJECT ...

1.1 1S T oo o1 S
1.2 L0 o =T o1 S PP
2 NOIMAtIVE TEFEIENCES ...

3 Terms and definitioNs ...
4 General FEQUITEMENTS L. e e

4.1 Performance requiremMents ... ...
4.2 REFERENCE VALUES and STANDARD TEST VALUES .....cuuiiuuiiieiieiieeieeieeineeineeaneenneenns
4.3 General test CONAITIONS ...
4.3.1 STANDARD TEST CONDITIONS .t uitueitieitieeie et e et e et e et e et e e e e e e eaneeaneeaneeenaeenaeenaes
4.3.2 Statistical fluCtuatioNS ..o
4.3.3 STABILIZATION TIME «.ttueitneitn et ette et e et e et e et e eaa e e e e ean e ean e eanee et eeanaeenaeenaeetaeenaaenaes
4.3.4 Adjustments during test ...
4.3.5 B Al O S e
4.4 Constructional requirements as related to performance................ooiii.
4.41 (7010 0] oToT 011 o1 £ NP
4.4.2 [ TE] o] =Y PP
4.4.3 Indication of battery condition ............cc.ooiiiiii
4.4.4 Indication of polarizing voltage failure............cooooiiiii
4.4.5 [0 1VZ=T o =1 (o | o T R PP
4.4.6 MEASURING ASSEMBLIES with multiple DETECTOR ASSEMBLIES ......c.vvvuiiniennnnnn.
4.4.7 Radioactive STABILITY CHECK DEVICE ..uuiiuuiiieiieiieeiieeeieeeieeeieeeaae e e e e eneeneennns
4.5 UNCERTAINTY Of MEASUIEMENT . ...iiiii et
5  Limits of PERFORMANCE CHARACTERISTICS ..iuuiitiiitieiieiteiieiie et eeaeeae e e eeneeaneeaneeaneeanaenns

5.1 T == Y
5.2 Repeatability ...
5.2.1 GBNEIAL ..t
5.2.2 Repeatability in the ATTENUATED BEAM ......iuiiiiiiieii et
5.2.3 Repeatability in the UNATTENUATED BEAM .....uiiuiiiiiiieiiie e
5.3 RESOLUTION Of F€ATING .. vttt ettt e e e e eaeeas
5.4 STABILIZATION TIME ... ctietat e et eeet e e et e e e e e ea e e e e e e ea e e een e eeaa e e ean e e aeta e eeanaeaeanaaeanaaenens

5.5 Effect of pulsed radiation on AIR KERMA and AIR KERMA LENGTH PRODUCT
L TSF= T U= 0 0 1= o] PPN

5.6 1] =1 o 1 1 2
5.6.1 Long term stability ...
5.6.2 Accumulated dose stability .......ccooiiiiii

5.7 Measurements with a radioactive STABILITY CHECK DEVICE ......cuuiuuienaenaeaenaenaanaannes

6 LIMITS OF VARIATION for effects of INFLUENCE QUANTITIES ...vuiuiinieiiieeieieeeeeeieeeeeeaeeaeene

6.1 BN Al e e
6.2 Energy dependence Of RESPONSE .....ccuiiuiiiiiiie et e e e e e e e e ens

6.3 AIR KERMA RATE dependence of AIR KERMA and AIR KERMA LENGTH PRODUCT
(g LSYo T UL =T 0 1= £

6.4 Dependence of DETECTOR RESPONSE on angle of incidence of radiation.................
6.4.1 NON-CT deteCtOrs ..oniei e
6.4.2 (O I o] =5 =T o 0 3 PP



IEC 61674 Ed.3.0 - Preview only Copy via ILNAS e-Shop

IEC 61674:2024 © |IEC 2024 -3-

6.5 Operating VoIage .. c..ieiiii e 26
6.5.1 Mains-operated DOSIMETERS ...cuiiuiiiiiitee e e e e e e e e e e e e e e e e e e e e e e eenns 26
6.5.2 Battery-operated DOSIMETERS .....ciuuiiiuiiiiiiiieii e 26
6.5.3 Mains rechargeable, battery-operated DOSIMETERS ......cccvviiiiiiiiiiiiiieieeeeen 26

6.6 N L o (=Y = U T 27

6.7 Air pressure EQUILIBRATION TIME of the RADIATION DETECTOR .....uvvuniiineiineeinaeinaennnens 27

6.8 Temperature and humidity ... 27

6.9 Electromagnetic compatibility ..o 28
6.9.1 ELECTROSTATIC DISCHARGE ....etuiiieeieti et et et e e et e e e e e e e et e e e e e eanes 28
6.9.2 Radiated electromagnetic fields ..o 28
6.9.3 CONDUCTED DISTURBANCES induced by bursts and radio frequencies .............. 29
6.9.4 Voltage dips, short interruptions and voltage VARIATIONS .........cccciveiieniiniennnnn. 29

o O =1 o ] PP 29

6.11 EFFECTIVE LENGTH and spatial uniformity of RESPONSE of CT DOSIMETERS .............. 29

T M AN NG e 30

7.1 DETECTOR ASSEMBLY ..etutitieitneiteet et e et e et e et e et e et e ea e ean e ean e eaa e e s e ean s ean s eanseanseaneaneees 30

7.2 MEASURING ASSEMBLY ..1ituitieitie ettt et et et et et e e e e e e e e e e e e e ean e e an e e an e e an e ean e eenaeens 30

7.3 Radioactive STABILITY CHECK DEVICE ....uiiuuiitneiineiineii et e et eeae et e eteeaneeaneeaneeaneeaneeens 30

8  ACCOMPANYING DOCUMENTS ..uitutitneiteitette et eet e et e et e eaa e et e eaa e ean e eaneean e eanseanseanaeanseanseanneens 30
Annex A (informative) COMBINED STANDARD UNCERTAINTY for dosimeter performance............ 32
71 0] [T Yo = o 2 V78 PP 33
INdex Of defiNed tEIMS ....ooiii e e 34
Table 1 — REFERENCE and STANDARD TEST CONDITIONS ....uuuuiiieiiaiieiiee e eiee e e e e e eeeeeneeenns 16

Table 2 — Number of readings required to detect true differences A (95 % confidence
level) between two sets of instrument readings .........cooviiiiiiii i 17

Table 3 — Maximum values for the COEFFICIENT OF VARIATION, Vij1gx, for measurements
inthe attenuated beam ... ... 21

Table 4 — Maximum values for the COEFFICIENT OF VARIATION, Vmpax, for measurements

in the unattenuated beam and MamMmMOGraphy ..o e 21
Table 5 — LIMITS OF VARIATION for the effects of INFLUENCE QUANTITIES .....ovuuiiiniiiniiineeiieeeneenn. 24
Table 6 — Climatic CONAItIONS ... e 27

Table A.1 — Estimation of COMBINED STANDARD UNCERTAINTY for dosimeter performance........ 32



IEC 61674 Ed.3.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 61674:2024 © IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -
DOSIMETERS WITH IONIZATION CHAMBERS AND/OR SEMICONDUCTOR
DETECTORS AS USED IN X-RAY DIAGNOSTIC IMAGING

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical 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 National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees 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 corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 61674 has been prepared by subcommittee 62C: Equipment for radiotherapy, nuclear
medicine and radiation dosimetry, of IEC technical committee 62: Medical equipment, software,
and systems. It is an International Standard.

This third edition cancels and replaces the second edition published in 2012. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) for mammography, the manufacturer specifies the REFERENCE VALUE for the RADIATION
QUALITY;

b) for mammography, the manufacturer provides the MINIMUM RATED RANGE of RADIATION
QUALITIES for the compliance test on energy dependence of response;

c) the compliance test for analogue displays was removed;
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d) the compliance tests for range reset, the effect of leakage and recombination losses were
removed. These tests are already covered by the test on linearity and cannot be conducted
for modern devices. The estimation of COMBINED STANDARD UNCERTAINTY was changed
accordingly;

e) the compliance test for mains rechargeable and battery-operated dosimeters were updated
for modern devices.

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

Draft Report on voting

62C/909/FDIS 62C/913/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

In this document, the following print types are used.
— requirements and definitions: roman type.
— test specifications: italic 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 DEFINED IN CLAUSE 3 OF IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 AND
IEC 60601-1:2005/AMD2:2020, IN THIS PARTICULAR STANDARD OR AS NOTED: SMALL CAPITALS.

The verbal forms used in this document conform to usage described in Clause 7 of the ISO/IEC
Directives, Part 2:2021. For the purposes of this document, the auxiliary verb:

"shall" means that compliance with a requirement or a test is mandatory for compliance with
this document;

— "should" means that compliance with a requirement or a test is recommended but is not
mandatory for compliance with this document;

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION

Diagnostic radiology is the largest contributor to man-made IONIZING RADIATION to which the
public is exposed. The reduction in the exposure received by PATIENTS undergoing medical
radiological examinations or procedures has therefore become a central issue in recent years.
The PATIENT dose will be minimized when the X-ray producing equipment is correctly adjusted
for image quality and radiation output. These adjustments require that the routine measurement
of AIR KERMA, AIR KERMA LENGTH PRODUCT and/or AIR KERMA RATE be made accurately. The
equipment covered by this document plays an essential part in achieving the required accuracy.
It is important that the DOSIMETERS used for adjustment and control measurements are of
satisfactory quality and therefore fulfil the special requirements laid down in this document.
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