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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

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) 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 |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 under
"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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1 INTRODUCTION

It is important to detect illicit and inadvertent movement of radioactive materials in the form of
radiation sources and contaminated metallurgical scrap. Radioactive sources out of regulatory
control, so-called “orphan sources”, have frequently caused serious radiation exposures and
widespread contamination. Although illicit trafficking of nuclear and other radioactive materials
is not a new problem, concern about a nuclear “black market” has increased particularly in view
of its terrorist potential.

~NOoO O~ WN

8 In response to the technical policy of the International Atomic Energy Agency (IAEA), the World

9 Customs Organization (WCO), and the International Criminal Police Organization (Interpol)
10 related to the detection and identification of special nuclear materials and security trends,
11 nuclear instrumentation companies have developed and manufactured radiation instrumentation
12 to assist in the detection of illicit movement of radioactive and special nuclear materials. This
13 type of instrumentation is widely used for security purposes at nuclear facilities, border control
14 checkpoints, and international seaports and airports.

15 To ensure that measurements made at different locations are consistent, it is imperative that
16 radiation instrumentation be designed to specifications based upon agreed performance
17 requirements. IEC standards have been developed to establish performance requirements for
18 personal radiation detectors, radiation portal monitors, highly sensitive gamma and neutron
19 detection systems, spectrometric personal radiation detectors, vehicle mounted mobile
20 systems, and backpack-based radiation detection and identification systems. Table 1 contains
21 a list of those standards.

22 Table 1 — Overview of IEC Radiation Protection Instrumentation Standards

Type of IEC

instrumentation number Title of the standard

Radiation protection instrumentation — Alarming Personal Radiation Devices

62401 (PRD) for detection of illicit trafficking of radioactive material
Radiation protection instrumentation — Spectroscopy-Based Alarming Personal
Body-worn 62618 Radiation Detector (SPRD) for detection of illicit trafficking of radioactive
material
62694 Radiation protection instrumentation — Backpack-type radiation detector (BRD)

for detection of illicit trafficking of radioactive material

Radiation protection instrumentation — Hand-held instruments for the detection
62327 and identification of radionuclides and for the estimation of ambient dose
equivalent rate from photon radiation

Portable or — — - - — -
62533 Radiation protection instrumentation — Highly sensitive hand-held instruments
hand-held for photon detection of radioactive material
Radiation protection instrumentation — Highly sensitive hand-held instruments
62534 : ) ) -
for neutron detection of radioactive material
62244 Radiation protection instrumentation — Installed radiation portal monitors
(RPMs) for the detection of illicit trafficking of radioactive and nuclear materials
Portal Radiation protection instrumentation — Spectroscopy-based portal monitors
62484 used for the detection and identification of illicit trafficking of radioactive
material
Radiation protection instrumentation — Data format for radiation instruments
Data format 62755 - : A . ; ; :
used in the detection of illicit trafficking of radioactive materials
. Radiation protection instrumentation — Vehicle-mounted mobile systems for the
Mobile system 63121 - S L : . .
detection of illicit trafficking of radioactive materials
23
24
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25 RADIATION PROTECTION INSTRUMENTATION -

26 HIGHLY SENSITIVE HAND-HELD INSTRUMENTS

27 FOR PHOTON DETECTION OF RADIOACTIVE MATERIAL
28

29

30

31 1 Scope and object

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

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

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

44 e rejecting natural background variation encountered when used in movement;

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

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

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

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

59 2 Normative references

60  The following documents are referred to in the text in such a way that some or all of their content
61 constitutes requirements of this document. For dated references, only the edition cited applies.
62 For undated references, the latest edition of the referenced document (including any
63 amendments) applies.

64 IEC 60050-395, International Electrotechnical Vocabulary (IEV) - Part 395: Nuclear
65 instrumentation — Physical phenomena, basic concepts, instruments, systems, equipment and
66  detectors

67 EC 62755, Radiation protection instrumentation — Data format for radiation instruments used
68 in the detection of illicit trafficking of radioactive materials

69 EC 62706, Radiation protection instrumentation — Recommended climatic, electromagnetic and
70 mechanical performance requirements on methods of tests qucuments
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