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European foreword

This document (EN 62533:2016) consists of the text of IEC 62533:2010 prepared by SC 45B
"Radiation protection instrumentation" of IEC/TC 45 "Nuclear instrumentation”, together with the
common modifications prepared by CLC/TC 45B "Radiation protection instrumentation”.

The following dates are fixed:

¢ latest date by which the document has to be implemented at (dop) 2016-12-28
national level by publication of an identical national
standard or by endorsement

e latest date by which the national standards conflicting with (dow) 2018-12-28
the document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.
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Endorsement notice

The text of the International Standard IEC 62533:2010 was approved by CENELEC as a European
Standard with agreed common modifications.

COMMON MODIFICATIONS

Modification to 8.6.3.2 Test method
Add the following after the first paragraph:
Instead of Cs-137, an alternate source (e.g. Ba-133 or NORM) may be used in case the required

activity of Cs-137 cannot be transported to or handled at the site of RF measurement due to legal
national restrictions.
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Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test

Electromagnetic compatibility (EMC) -
Part 4-6: Testing and measurement
techniques - Immunity to conducted
disturbances, induced by radio-frequency
fields

X and gamma reference radiation for
calibrating dosemeters and doserate
meters and for determining their response
as a function of photon energy -

Part 1: Radiation characteristics and
production methods

EN 60068-2-75

EN 60529
+ corrigendum May
EN 61000-4-2

EN 61000-4-3

EN 61000-4-6

1997

1991
1993
2009

2006

2009


http://www.cenelec.eu/advsearch.html

Publication
1ISO 4037-2

ISO 4037-3

Year
1997

1999

STN EN 62533: 2016

Title EN/HD

X and gamma reference radiation for -
calibrating dosemeters and doserate

meters and for determining their response

as a function of photon energy -

Part 2: Dosimetry for radiation protection

over the energy ranges from 8 keV to

1,3 MeV and 4 MeV to 9 MeV

X and gamma reference radiation for -
calibrating dosemeters and doserate

meters and for determining their response

as a function of photon energy -

Part 3: Calibration of area and personal
dosemeters and the measurement of their
response as a function of energy and angle

of incidence

EN 62533:2016



IEC 62533:2010

STN EN 62533: 2016

IEC IEC 62533

(J
®

Edition 1.0 2010-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Radiation protection instrumentation — Highly sensitive hand-held instruments
for photon detection of radioactive material

Instrumentation pour la radioprotection — Instruments portables de haute
sensibilité pour la détection photonique de matiéres radioactives




STN EN 62533: 2016

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

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 corrigenda or an amendment might have been published.

" Catalogue of IEC publications: www.iec.ch/searchpub

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdrawn and replaced publications.

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

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical
Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service
Centre FAQ or contact us:

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 03 00

A propos de la CEI

La Commission Electrotechnique Internationale (CEIl) 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 CEI
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

STN EN 62533: 2016

IEC 62533

Edition 1.0 2010-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Radiation protection instrumentation — Highly sensitive hand-held instruments
for photon detection of radioactive material

Instrumentation pour la radioprotection — Instruments portables de haute
sensibilité pour la détection photonique de matiéres radioactives

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE U
CODE PRIX

ICS 13.280 ISBN 978-2-88912-003-1

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



STN EN 62533: 2016

-2- 62533 © 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
T SCOPE ANA OO e 6
P (] 4 ¢ =Y YN = £ =Y g Lo 6
3 Terms, definitions, abbreviations, quantities and units................. 7
3.1 Terms and definitioNs .. ... 7

3.2 ADDreVIiatioNS ..o 10

3.3 Quantities and UNItS ... 10

4 General reqUIrEMENTS ... o e 11
4.1 General characteristics. ... 11

4.2  Physical configuration ..........c.oiiiiiiiii 11

4.3 BasiC iNfOrmMation. .. ..o 11

4.4 Communication iNterface ..o 11

4.5 USEI INTEITACE . ... it 11

4.6 W armM-UP M e .. e 12

O A |/ =Y o Q1 o T 12

T o 11 V=Y =T U o o) Y P 12

4.9  Protection of CONtrols ..o 13
4.10 Photon ambient dose equivalent rate indication....................cooii 13
o I T N =Y o o ¢ - PP 13
4.12 Effective range of Measurement .........o.oiviiiiiii e 13
4.13 ANGUIar dePeNUENCE .....euiiie e 13
4.14 EXplosive atmoSpheres ... 13
4.15 INdiCation fEATUMES .. .uiie e 13

5 General test ProCEAUIE . ... . i e 14
5.1 NAUIE Of 1ES T oo s 14

5.2 Reference conditions and standard test conditions.................co 14

5.3 Reference gamma radiation background..................coiiiiiiiii i 14

5.4  Statistical fluCtuations ... 15

B RAdiation 1ESS Lo 15
6.1 Rate of false alarms (source indication)...........ccooiiiiiiiiiii 15

6.2 Source alarm and reSPONSE tIME . ..ottt 15

6.3 Personal protection alarm and response time ... 16

6.4 Ambient dose equivalent rate indication ............ccoii i, 16

6.5 Over range characteristics for ambient dose equivalent rate indication.................. 16

7 Additional fUNCHIONS ... e 17
Tl GBNEIAl e s 17

7.2 Rejecting natural background variation encountered when used in movement....... 17

7.3 Source categorization.........ooiiii i 17

8 Environmental, mechanical and electrical performance requirements ............................. 18
8.1  Temperature 1eStS . .o e 18

8.2  HUMIAIY 1ESS i s 19

8.3 Dust and moisture resistance tests ... 19

8.4 Mechanical 1eStS ..o 20

8.5 Impact (MIiCrophoniCs) 1SS . ...t 21

8.6  EleCtriCal 1eSTS . vt 22

8.7 Radiated EMiSSiONS ..t 23



STN EN 62533: 2016

62533 © IEC:2010 -3-
8.8 Conducted diStUrbanCes ..., 24
8.9  MagnetiC fIeldS ..o 24
O DO CUM ENTA I ON oo 25
S T I 1= 11 - 1 PPN 25
S B Y/ o 1= 30 == A =T o Yo S 25
0.3 CertifiCaAte .t e 25
9.4 Operation and maintenance manual ............ccooiiiiiiiii i 25
Bl Og AP Y e e 26
Table 1 — Reference conditions and standard test conditions...................cooiiiiii i, 14

Table 2 — Radiated RF @misSSion lMitS ..o 24



1)

9)

STN EN 62533: 2016

—4— 62533 © IEC:2010

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION -
HIGHLY SENSITIVE HAND-HELD INSTRUMENTS
FOR PHOTON DETECTION OF RADIOACTIVE MATERIAL

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

Attention is drawn to the 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.

International Standard I|EC 62533 has been prepared by subcommittee 45B: Radiation
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation.

The text of this standard is based on the following documents:

FDIS Report on voting
45B/640/FDIS 45B/654/RVD

Full information on the voting for the approval of this 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.
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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 wunder
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.
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RADIATION PROTECTION INSTRUMENTATION -
HIGHLY SENSITIVE HAND-HELD INSTRUMENTS
FOR PHOTON DETECTION OF RADIOACTIVE MATERIAL

1 Scope and object

This International Standard applies to hand-held instruments used for the detection and
localization of radioactive photon emitting materials. These instruments are highly sensitive
meaning that they are designed to detect slight variations in the range of usual photon
background caused mainly by illicit trafficking or inadvertent movement of radioactive
material. Compared to pocket devices (see IEC 62401), this highly sensitive instrument allows
the scanning of larger volume items such as vehicles or containers. They may also be used in
fixed or temporarily fixed unattended mode to monitor check points or critical areas.

These instruments also provide an indication of the ambient dose equivalent rate from photon
radiation. However, this standard does not apply to the performance of radiation protection
instrumentation which is covered in IEC 60846-1 and IEC 61526.

These instruments may provide additional functions as described below without including all
features of specialized portable identification devices as defined by IEC 62327:

e rejecting natural background variation encountered when used in movement;

e sorting alarms of interest from naturally occurring radioactive material (NORM) or medical
radionuclides originated alarms;

e provide source categorization data (including limited photon spectra) to a remote location.

The object of this standard is to establish performance requirements including physical
characteristics, general test conditions, radiation characteristics, electrical safety, and
environmental conditions. This standard provides examples of acceptable test methods to
determine if an instrument meets the requirements of this standard. The results of tests
performed provide information to users on the capability of radiation detection instruments for
reliably detecting photon sources.

Obtaining operating performance that meets or exceeds the specifications as stated in this
standard depends upon properly establishing appropriate operating parameters, maintaining
calibration, implementing a suitable response testing and maintenance program, providing
proper training for operating personnel and developing operating procedures that address the
instrument limitations and capabilities.

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 60050-393:2003, International Electrotechnical Vocabulary (IEV) — Part 393: Nuclear
instrumentation — Physical phenomena and basic concepts

IEC 60050-394:2007, International Electrotechnical Vocabulary (IEV) — Part 394: Nuclear
Instrumentation — Instruments, systems, equipment and detectors

IEC 60068-2-75:1997, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests
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IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test. Basic EMC Publication

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) - Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances induced by radio-frequency
fields

ISO 4037-1:1996, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 1: Radiation
characteristics and production methods

ISO 4037-2:1997, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 2: Dosimetry
for radiation protection over the energy ranges from 8 keV to 1,3 MeV and 4 MeV to 9 MeV

ISO 4037-3:1999, X and gamma reference radiation for calibrating dosemeters and doserate
meters and for determining their response as a function of photon energy — Part 3: Calibration
of area and personal dosemeters and the measurement of their response as a function of
energy and angle of incidence

International Bureau of Weights and Measures: The international System of Units (Sl), 8th
edition, 2006

koniecnahladu -textdalejpokracujevplatenejverzii STN
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