IEC 62463:2024-07(en)

IEC 62463

Edition 2.0 2024-07

INTERNATIONAL
STANDARD

colour
inside

Radiation protection instrumentation — X-ray systems for the security screening
of persons




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

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

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and withdrawn publications.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.



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/

IEC 62463

Edition 2.0 2024-07

INTERNATIONAL
STANDARD

colour
inside

Radiation protection instrumentation — X-ray systems for the security screening
of persons

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 13.280 ISBN 978-2-8322-9377-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 62463:2024 © IEC 2024

CONTENTS

O T T 1 I PP 4
LN I 2 1 1 L O 1 PN 6
1 ST e o] o 1Y OO PRPRN 7
2 NOIMAtIVE FEIEIENCES .. e e 7
3 Terms and definitioNs ... 8
4 LU T PRSPPI 11
5 General teSt PrOCEAUIES ... e 11
5.1 NaUIE Of 18T Lo e 11
5.2 Reference conditions and standard test conditions.................. 11
5.3 Tests performed under standard test conditions..............cooiiiiiiiiiiiiiiie e, 12
54 Tests performed with variation of influence quantities ...l 12

6  Safety CONSIAEratioNS .....couii e 13
6.1 LCT=Y o L=Y - | PPN 13
6.2 ST 1 11=1 o 112 o P 13
6.2.1 ReQUINEMENTS ... 13
6.2.2 MeEthOd Of 188t e 13

6.3 System controls and normal operation indications...............ccoooi i 13
6.3.1 ReQUINEMENTS ... 13
6.3.2 MeEthOd Of 188t e 14

6.4 Safety indicators and iNterloCKS ..o 14
6.4.1 Safety standards.........ooooiiiii 14
6.4.2 ReqQUITEMENTS .o 14
6.4.3 MeEthOd Of 188t . et 14

7  Conditions and methods for producing the X-ray screening spectra..........cccoccevveveennnn. 15
7.1 LT a1 = PP 15
7.2 Tube potential characteristics of the X-ray unit...............o 15
7.21 = Yo LU TT=T 0 0 T=T 0 £ P 15
7.2.2 MeEthOd Of 188t . e 15

8  Effective dose at the position of the person being screened...............ooii. 15
8.1 Classification of SYyStemS .. ... 15
8.2 Yo [0 =Y 0 0 T=T o 15
8.2.1 GBNEIAL L. s 15
8.2.2 General-USe SYSTEIMS ... i 16
8.2.3 Limited-UsSe SYSIEMS . .o 16

8.3 Method Of 1ES ..o e 16

9 Electrical characteriStiCs ... ..o 16
9.1 Yo [0 =Y 0 0 T=T o T 16
9.2 MeEthod Of 1ES ..ot 16
10 Environmental CONditioNS ... ... 17
10.1  Ambient tempPerature. .. ..o 17
10.1.1 ReqQUITEMENTS .o 17
10.1.2 MeEthOd Of 188t e 17
10.2  Relative humMIdity ... 17
10.2.1 R QUITEM NS Lo 17
10.2.2 MeEthOd Of 188t e 17

11 Electromagnetic compatibility ... 17



IEC 62463:2024 © |IEC 2024 -3-

I O U= Yo 10 11 =Y 0 =Y £
11.2  Method Of 188t . o
12 Mechanical characteriStiCs. ... ..o,
2 O U= Yo LU 1= 4 =Y o £
12.2  Method Of 1St .. e e
13 DOCUMENEAtION Lo
13.1  Standard operating ProCeAUIE........iiiiiii e
13.2  Otherdocumentation.. ... ..o

Annex A (normative) Estimation of the effective dose per screening at the reference

[ST0F=1 1 (o o TP PPRPPTN
A1 L= o= ¥ S
A.2 Determination of the reference position.............cooiiiiiiiiii i
A3 Measurement of the air kerma at the reference position.....................
A.4 Estimation of the half-value layer of aluminum of the beam.......................
A.5 Estimation of the effective dOSe .........cooooiiiiiiiii

Annex B (informative) Guidance on detector choice for measuring air kerma .......................
B.1 BaCKGrOUNG. ..o e
B.2 L 0T = T S

Annex C (informative) Requirements of International Basic Safety Standards (BSS) for
Protection Against lonizing Radiation and For the Safety of Radiation Sources.
International Atomic Energy Agency (IAEA) Safety Series No. 115, 1996...........c.ccceeiinnnnn..

(27 o] 1Yo [ £=T o] 0 2 PPN

Figure A.1 — HIUStrative @XamPles ... e e e e

Figure A.2 — Conversion coefficients from air kerma to effective dose from Table A.1
plotted @s a fUNCLION Of HVLA|...uuuuiiiiiiiiiiiiiiiic s

Table 1 — Reference conditions and standard test conditions..............ccooiiiiiiiinneen,
Table 2 — Tests performed under standard test conditions ...,
Table 3 — Tests performed with variations of influence quantities.........................

Table A.1 — Conversion coefficients from air kerma to operational quantities for
estimating effeCtive dOSE ...



1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 62463:2024 © IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION -
X-RAY SYSTEMS FOR THE SECURITY SCREENING OF PERSONS

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.

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 62463 has been prepared by subcommittee 45B: Radiation protection instrumentation, of
IEC technical committee 45: Nuclear instrumentation. It is an International Standard.

This second edition cancels and replaces the first edition published in 2010. This edition
constitutes a technical revision.

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

a)
b)

c)

title modified;

the main dose quantity was updated from ambient dose equivalent (H*(10)) to the
operational quantities recommended in ICRU Report 95:2020;

the scope has been updated from X-ray systems for screening persons to X-ray systems
that deliberately expose persons to X-rays for security purposes, which clarifies the
ambiguity of whether occupied vehicle scanners are within scope;
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d) the scheme for classifying systems was changed from one based on whether the system is
backscatter, transmission or a combination to a classification system based on the dose
level and administrative controls;

e) numerous electrical, environmental, electromagnetic, and mechanical safety requirements
were updated.

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

Draft Report on voting

45B/1058/FDIS 45B/1068/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.

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.

IMPORTANT - The "colour inside™” logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document concerns the radiation safety of security screening systems where persons are
intentionally exposed to X-rays. The document is applicable to a wide range of system designs,
X-ray spectra, and irradiation geometries, and while current screening systems can be divided
into X-ray backscatter, X-ray transmission, and combination systems, the methods in the
document are general enough to be applicable to other systems too. The document sets dose
limits in terms of effective dose and uses the operational quantities described in ICRU Report 95
to estimate the effective dose per screening. The document also specifies other requirements
related to the electrical, environmental, electromagnetic, and mechanical safety of the systems.
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RADIATION PROTECTION INSTRUMENTATION -
X-RAY SYSTEMS FOR THE SECURITY SCREENING OF PERSONS

1 Scope

This document is applicable to security screening systems designed to expose persons to
X-rays. In particular, the document applies to systems where the body is exposed to the primary
beam of X-rays. It is common to divide currently used systems into three types: backscatter
systems, transmission systems and combination backscatter/transmission systems. Some
examples of systems that fall within the scope of this document are backscatter X-ray scanners;
transmission X-ray scanners; occupied vehicle scanners.

The purpose of this document is to provide standardized requirements and test methods to
ensure the safe operation of X-ray personnel screening systems, from a radiation protection
point of view. In particular, the document specifies requirements related to the radiation
protection of the persons being screened, persons who are in the vicinity of the equipment and
the operators. Standard methods are provided to estimate the effective dose to the persons
being screened. There are several simplifying assumptions inherent in such procedures that
limit their accuracy. Nevertheless, there is value in having simple standard methods for dose
estimation, e.g. for regulatory use. When highly accurate dose estimates are needed, different
methods should be used that account for the particular characteristics of the X-ray system and
persons being screened.

The document does not address image quality or detection performance.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 60721-3-3:2019, Classification of environmental conditions — Part 3-3: Classification of
groups of environmental parameters and their severities — Stationary use at weatherprotected
locations

IEC 61187:1993, Electrical and electronic equipment — Documentation

IEC 61326-1:2020, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1: General requirements

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety
related systems

IEC 62061:2021, Safety of machinery — Functional safety of safety-related control systems

ISO 4037-1:2019, Radiological protection — 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 13849-1:2023, Safety of machinery — Safety-related parts of control systems — Part 1:
General principles for design



