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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 comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna. onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re; nrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < Fjec: de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t o organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as nossi.', an international
consensus of opinion on the relevant subjects since each technical committee has . >pres: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re vionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlica'iun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent 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, ~mp'oyees, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever +hethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1-se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.22tic n of this publication.

IEC draws attention to the | osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no po.itic * ccacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the « ate ot publication of this document, IEC had not received notice of (a) patent(s), which
may be required to impi.me: * this document. However, implementers are cautioned that this may not represent
the latest informatic. . whi>h may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc 2civle for identifying any or all such patent rights.

IEC 62462 hcs be=n prepared by subcommittee 45B: Radiation protection instrumentation, of
IEC technicaol cemmittee 45: Nuclear instrumentation. It is an International Standard.

This<~econd edition cancels and replaces the first edition published in 2010. This edition
condtitutes a technical revision.

vhis 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 indica*ea 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, an! developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Su,olen ent, available
at www.iec.ch/members_experts/refdocs. The main document types acve uvped by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document vill remain unchanged until the
stability date indicated on the IEC website under webstore.ic :.cii 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 incide " io¢,0 on the cover page of this document indicates
that it contains colours which.aro> cunsidered to be useful for the correct understanding
of its contents. Users should therufore 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: backs~atter
systems, transmission systems and combination backscatter/transmission systems: Scme
examples of systems that fall within the scope of this document are backscatter X-ray scan.ers;
transmission X-ray scanners; occupied vehicle scanners.

The purpose of this document is to provide standardized requirements and test n.2thods to
ensure the safe operation of X-ray personnel screening systems, from a radiition protection
point of view. In particular, the document specifies requirements relateu *< the radiation
protection of the persons being screened, persons who are in the vicinitv o1 the e yuipment and
the operators. Standard methods are provided to estimate the effective dcse to the persons
being screened. There are several simplifying assumptions inhere-t in such procedures that
limit their accuracy. Nevertheless, there is value in having simple stc~ruard methods for dose
estimation, e.g. for regulatory use. When highly accurate dc:e :stimates are needed, different
methods should be used that account for the particular charac.- risiics of the X-ray system and
persons being screened.

The document does not address image quality or detectior. performance.

2 Normative references

The following documents are referred toin theaxt in such a way that some or all of their content
constitutes requirements of this docur.ict. | or dated references, only the edition cited applies.
For undated references, the lates: ecition of the referenced document (including any
amendments) applies.

IEC 60721-3-3:2019, Classitic ation of environmental conditions — Part 3-3: Classification of
groups of environmental pa am2aters and their severities — Stationary use at weatherprotected
locations

IEC 61187:1993, Elec r/cal and electronic equipment — Documentation

IEC 61326-1:2720, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1: General requirements

IEC 61293 (all parts), Functional safety of electrical/electronic/programmable electronic safety
1 «lated sy stems

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
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