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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION — ALARMING PERSONAL
RADIATION DEVICES (PRDs) FOR THE DETECTION OF ILLICIT
TRAFFICKING OF RADIOACTIVE MATERIAL

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. hris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prumote
international co-operation on all questions concerning standardization in the electrical and electronic fic!lds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrificadons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to us “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe > interested
in the subject dealt with may participate in this preparatory work. International, 7jovernmental and
non-governmental organizations liaising with the IEC also participate in this preparaian. IEC collaborates
closely with the International Organization for Standardization (ISO) in accordance wi.» conu ‘ions determined
by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as < e@.ly s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hs representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationa. usz and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th= way .n which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National ¢ mn ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their s tion>! and regional publications. Any divergence
between any IEC Publication and the corresponding natiocal or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access 0 |IEE marks of conformity. IEC is not responsible for any
services carried out by independent certification e 3s.

6) All users should ensure that they have the ia.>st ¢ dition of this publication.

7) No liability shall attach to IEC or its direc 2rs. employees, servants or agents including individual experts and
members of its technical committeec an ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Worn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

9) Attention is drawn i~ the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. »z« be held responsible for identifying any or all such patent rights.

International« Sta.dard IEC 62401 has been prepared by subcommittee 45B: Radiation
protection i strementation, of IEC technical committee 45: Nuclear instrumentation.

This«=econd edition cancels and replaces the first edition of IEC 62401, issued in 2007. It
conctitute s a technical revision.

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

a) making the standard consistent with the new standards for detection of illicit trafficking of
radioactive material (see the Introduction);
b) changing some requirements:

— removal of the 2 levels of background levels (high and low) needed for the different
tests. Only one background level (laboratory) remains,

— the gamma alarm is tested using moving sources and not statically (6.2),
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— relative intrinsic error,
— over-range,
— detection of neutrons;

c) creating a uniform functionality test for all environmental, electromagnetic and mechanical
tests and a requirement for the coefficient of variation of each nominal mean reading;

d) reference to IEC 62706 for the environmental, electromagnetic and mechanical test
conditions.

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

FDIS Report on voting

45B/881/FDIS 45B/888/RVD

Full information on the voting for the approval of this International Standard car. he /~und in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directive:. Pai. 2.

The committee has decided that the contents of this document wii. rzmcin unchanged until the
stability date indicated on the IEC website under "http://webstore.iec ch' in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issied at a later date.
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INTRODUCTION

lllicit and inadvertent movement of radioactive materials has become a problem of increasing
importance. Radioactive sources out of regulatory control, so-called “orphan sources”, have
frequently caused serious radiation exposures and widespread contamination. Although illicit
trafficking in nuclear and other radioactive materials is not a new phenomenon, concern about
a nuclear “black market” has increased in the last few years, particularly in view of its terrorist
potential.

In response to the technical policy of the International Atomic Energy Agency (IAEA), the
World Customs Organization (WCO) and the International Criminal Police Organization
(Interpol) related to the detection and identification of special nuclear materials and sec:rity
trends, nuclear instrumentation companies are developing and manufacturing radiation
instrumentation to assist in the detection of illicit movement of radioactive and special nuc:=ar
materials. This type of instrumentation is widely used for security purposes ct nuclear
facilities, border control checkpoints, and international seaports and airports.

However, to ensure that measurement results made at different locations are ‘onsistent, it is
imperative that radiation instrumentation be designed to rigorous specifizatior.> based upon
agreed performance requirements stated in international standards. Ceve al [ 2C standards
have been developed to address body-worn, hand-held and portalinsuitmeiits, see Table 1.

Table 1 — IEC standards concerning instruments for the detection
of illicit trafficking of radioactive 1.z t2xial

Type of IEC

. . Title ~f ti.>standard
instrumentation number

Radiation protection instrume:iation - Alarming Personal Radiation Devices

62401 (PRDs) for the detection of il. cit tr afficking of radioactive material
: Radiation protection instrumentation — Spectroscopy-Based Alarming Personal
Body-worn 62618 Radiation Devices (St RD) for detection of illicit trafficking of radioactive material
62694 Radiation protectiol .= rumentation — Backpack-type radiation detector (BRD) for

detection of illizit w1 'icking of radioactive material

Radiation pretcctic n instrumentation — Hand-held instruments for the detection and
62327 |identificaticn oi vadionuclides and for the estimation of ambient dose equivalent
rate fror. phcton radiation

Portable or
62533 R.iatio. protection instrumentation — Highly sensitive hand-held instruments for
hand-held { hr'ior detection of radioactive material
62534 Radiation protection instrumentation — Highly sensitive hand-held instruments for
i reutron detection of radioactive material
62, Radiation protection instrumentation — Installed radiation portal monitors (RPMs)
“* | for the detection of illicit trafficking of radioactive and nuclear materials
Portal
62484 Radiation protection instrumentation — Spectroscopy-based portal monitors used
for the detection and identification of illicit trafficking of radioactive material
Data ‘ormat 62755 Radiation protection instrumentation — Data format for radiation instruments used

in the detection of illicit trafficking of radioactive materials
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RADIATION PROTECTION INSTRUMENTATION — ALARMING PERSONAL
RADIATION DEVICES (PRDs) FOR THE DETECTION OF ILLICIT
TRAFFICKING OF RADIOACTIVE MATERIAL

1 Scope

This document applies to alarming radiation detection instruments that are pocket-sized;
carried on the body and used to detect and indicate the presence and general magnitule of
gamma radiation fields. Neutron detection may also be provided.

Personal Radiation Devices (PRDs) alert the user to the presence of a source of racatio » that
is distinctly above the measured average local background radiation level. 1..ey zie not
intended to provide a measurement of the ambient or personal dose equivalent rate.

The object of this document is to describe design and functional criteric alui.y with testing
methods for evaluating the performance of the PRDs used for detectic» of lici. trafficking of
radioactive material (e. g., for border radiation monitoring).

This document does not apply to the ambient or personal dos¢ equivalent rate meters which
are covered in IEC 60846-1 or IEC 61526, respectively. If i>e -manufacturer states that the
PRD can be used for radiation protection purposes, comypliance with IEC 60846-1 or
IEC 61526 will be needed.

2 Normative references

The following documents are referred to ir the_text in such a way that some or all of their
content constitutes requirements of this® dacument. For dated references, only the edition
cited applies. For undated references, tnia 1atest edition of the referenced document (including
any amendments) applies.

IEC 60050-395, International ' Electrotechnical Vocabulary - Part 395: Nuclear
instrumentation: Physical phenum 2na, basic concepts, instruments, systems, equipment and
detectors

IEC 60068-2-11, Bazic enironmental testing procedures — Part 2-11: Tests — Test Ka: Salt
mist

IEC 6270/:2C 2, Radiation protection instrumentation — Environmental, electromagnetic and
mechanicai ner;ormance requirements

IEC £27.5, Radiation protection instrumentation — Data format for radiation instruments used
in ti.= dewction of illicit trafficking of radioactive materials

~

3+ Terms and definitions, abbreviated terms and symbols, quantities and units

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-395, as well
as the following, apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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