IEC 60601-2-33:2010

IEC 60601-2-33 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC IEC 60601-2-33

®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 3.0 2010-03

colour
inside

of magnetic resonance equipment f@

Appareils électromédicaux|—
Partie 2-33: Exige

essentielles a
médical




IEC 60601-2-33 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 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 la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés 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 (\
N\

About the IEC
The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications
The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi

" Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety ® i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn angTeplaced rub 3

" |EC Just Published: www.iec.ch/online _news/justpub,

Stay up to date on all new IEC publications. Just Rublished details\twice
on-line and also by email.

" Electropedia: www.electropedia.

epares and publishes

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k onMhis p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 3

A prop

La Commissi ue Anternationale (CEI) est la premiére organisation mondiale qui élabore et publie des

A propos des pubti
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (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 CEIl. 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 frangais, 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



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

IEC 60601-2-33 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

IEC 60601-2-33

Edition 3.0 2010-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Medical electrical equipment —
Part 2-33: Particular requirements ' i y and essential performance
of magnetic resonance equipme i j

Partie 2-33: Exige

essentielles @a
médical

a sécurité de base et les performances
2 magnétique utilisés pour le diagnostic

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE X E
CODE PRIX

ICS 11.040.55 ISBN 978-2-88910-221-1

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



IEC 60601-2-33 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-2- 60601-2-33 © IEC:2010

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 4
INTRODUGCTION ...t et e ettt et et et et e e e e e et e et e et e eaaeennes 7
2011 Scope, object and related standards ..o 8
201.2 NOrmMative refereNCeS ... .o 9
201.3 Terms and definitions. .. ... s 10
201.4 General rEQUITEMENTS ..o e e e e e 15
201.5 General requirements for testing of ME EQUIPMENT ......iiuiiiiiiiiiiiicieeieeeeeee e
201.6 Classification of ME EQUIPMENT and ME SYSTEMS........ccceeuveunnne..
201.7 ME EQUIPMENT identification, marking and documents ..........
201.8 Protection against electrical HAZARDS from ME EQUIPMENT
201.9
201.10
201.11
201.12

(0101 010 ) £ TR PR SRR A N NI PPN
201.13
201.14
201.15

201.16 ME SYSTEMS
201.17 Electromagnetig’co
202 Electromagn
Annexes ........c.cceeeunen.
Annex D (inform&
Annex AA (informatiy
Bibliography.......
Index of definéthie

Figure 20
Figure 201.102
Figure 201.103 — R

Figure 201.104 — Volume for determining the spatial maximum of gradient output ................ 43
Figure 201.105 — Volume for determining the B4 stray field ......................coc, 46
Figure 201.D.101 — Signs indicating a transmit only RF coil, transmit / receive RF coil

and a receive Only RF COIl...ou e 50
Figure AA.1 — Static magnetic fields: flow potentials and retardation...........................ooen. 68

Figure AA.2 — Experimental data on PNS threshold of human volunteers in WHOLE
BODY MR EQUIPIMEN T ..ttt etutt et et et et e e e e e e e e ea e et e e et e e e e e e e e ea e ea e ea e ea e ea e e e e e e e e e e eneeneeneenaennennaen 83

Figure AA.3 — Double logarithmic plot of experimental threshold values for peripheral
NEIVe SHIMUIATION L. e et 84

Figure AA.4 — Response value R(t) generated by convolution of a rectangular
stimulus dB/dt and a nerve impulse response function N(t-6)............ccoooiiiiiiiiii i, 88

Figure AA.5 — Gradient waveform G, stimulus waveform dB/dt and response value R,
for a trapezoid EPIl waveform starting at t = 0 ... 89



IEC 60601-2-33 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

60601-2-33 © IEC:2010 -3-

Figure AA.6 — Threshold values dB/dt for two gradient waveforms, plotted against

EFFECTIVE STIMULUS DURATION ...ituiittitttttetseet st et e et e e e e e e e et e et e e e et e e e e s e en e e eeneeneenns 89
Figure AA.7 — Threshold value of dB/dt for a sinusoid gradient waveform, as function

of the number of half periods in the waveform...............coii 90
Figure AA.8 — SAR limits for the exposed mass Of @ PATIENT ...ccuiiiiiiiiiii e 93
Table 201.101 — List Of SYMDbDOIS....c.iiiiii e 15
Table 201.102 — Rheobase values per type of gradient system................cooiiiiiiicin, 32

Table 201.103 — Weight factors for summation of the maximum output O; per
(o] 2¥.\ a1 =1 N s U] N PP

Table 201.104 — Temperature limits ..o,
Table 201.105 — SAR limits for volume transmit coils ......................... N
Table 201.106 — SAR limits for local transmit coils .............c..cooi
Table 201.D.101 — Examples of warning signs and prohibitive s
Table AA.1 — Static field occupational standards................

O



IEC 60601-2-33 Ed. 3.0 - Preview only Copy via ILNAS e-Shop

-4 - 60601-2-33 © IEC:2010

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-33: Particular requirements for the basic safety and essential
performance of magnetic resonance equipment for medical diagnosis

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s i at|on comprising
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electfi

this end and in addition to other activities, IEC publishes International Standarg i ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a ittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &ccorda W
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International standard IEC 60601-2-33 has been prepared by |IEC subcommittee 62B:
Diagnostic imaging equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This third edition cancels and replaces the second edition published in 2002, its Amendment 1
(2005) and Amendment 2 (2007) and constitutes a technical revision. This third edition of
IEC 60601-2-33 is based on the second amendment to Edition 2. It has also been adapted to
the third edition of IEC 60601-1 (2005), with technical modifications being introduced where
appropriate.
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The text of this particular standard is based on the following documents:

FDIS Report on voting
62B/777/FDIS 62B/782/RVD

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

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

In this standard, the following print types are used:

— Requirements and definitions: roman type.
— Test specifications: italic type.

— Informative material appearing outside of tables, such as notes, example
Normative text of tables is also in a smaller type.

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

In referring to the structure of this standard, the ter

In this standard, conjunctiyeXor”\
combination of t nditions s true,

— “should ; Ompliance with a requirement or a test is recommended but is not
mandatory fo pliance with this standard;

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

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title
indicates that there is guidance or rationale related to that item in Annex AA.

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

« reconfirmed;

« withdrawn;

o replaced by a revised edition, or

« amended.

The contents of the corrigenda 1 (March 2012) and 2 (February 2016) have been included in

this copy.
/\<\
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*INTRODUCTION

This particular standard is written at a moment in which the technical evolution of
MR EQUIPMENT is in rapid progress and the scientific foundation of its safe use is still
expanding.

This International Standard addresses technical aspects of the medical diagnostic MR SYSTEM
and the MR EQUIPMENT therein related to the safety of PATIENTS examined with this system, the
safety of the MR WORKER involved with its operation and the safety of the MR WORKER involved
with the development, manufacturing, installation, and servicing of the MR SYSTEM. Where
limits of electromagnetic fields (EMF) exposure of PATIENTS and MR WORKERS are stated, these
limits do not imply that such levels of exposure can be assumed to be acceptable for workers

includes adequate training of staff, rules of access to the MR ification of staff for
decisions that are related to safety, definition of medi ' ili and specific
requirements for personnel following from that responsibi
the MR SYSTEM.

Examples of such organizational aspects are:

— rules to mini@
Extensive rationale’ig p

The introducethEMF “exposure limits required in this standard for an MR WORKER will never
exceed those allowed for PATIENTS All exposure limits allowed for a PATIENT and for an MR
WORKER are expected to protect them against negative health effects and unacceptable RISKS.

For the exposure to static magnetic fields, subjective short-term physiological and sensory
effects are expected. These influence the well being of the MR WORKER marginally and only
during or shortly after exposure.

For the exposure to GRADIENT OUTPUT and RF transmit fields, normally no short-term
physiological and sensory effects are expected for MR WORKERS.

In addition no experimental or theoretical basis for cumulative biological effects in humans,
resulting from exposure at the allowed levels has been generally accepted.

The requirements for acoustic noise exposure are different for PATIENTS and MR WORKERS.
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