
BSI Standards Publication

Radiation protection instrumentation — Backpack-
type radiation detector (BRD) for the detection 
of illicit trafficking of radioactive material

BS EN IEC 62694:2024

Full document details: BS EN IEC 62694:2024

http://www.avadocuments.com/doc/bs-en-iec-62694-2024
http://www.avadocuments.com/doc/bs-en-iec-62694-2024


EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN IEC 62694

February 2024

ICS 13.280 Supersedes EN 62694:2016 

English Version

Radiation protection instrumentation - Backpack-type radiation
detector (BRD) for the detection of illicit trafficking of radioactive

material
(IEC 62694:2022)

Instrumentation pour la radioprotection - Détecteur de
rayonnement de type sac à dos (BRD) pour la détection du

trafic illicite des matières radioactives
(IEC 62694:2022)

Strahlenschutz-Messgeräte - Rucksack-Strahlungsdetektor
für den Nachweis von unerlaubt transportiertem

radioaktivem Material
(IEC 62694:2022)

This European Standard was approved by CENELEC on 2024-01-22. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member. 

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Türkiye and the United Kingdom.

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique

Europäisches Komitee für Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23,  B-1040 Brussels

© 2024 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC 62694:2024 E

National foreword

This British Standard is the UK implementation of EN IEC 62694:2024. It 
is identical to IEC 62694:2022. It supersedes BS EN 62694:2016, which 
is withdrawn.

The UK participation in its preparation was entrusted to Technical 
Committee NCE/2, Radiation protection and measurement.

A list of organizations represented on this committee can be obtained on 
request to its committee manager.

During the development of this standard, the UK committee expressed 
concerns about the ability of manufacturers and/or their associated test 
houses to demonstrate performance compliance against all its clauses, as 
the UK committee’s view is that those organizations might face difficulty 
in readily accessing the full suite of specified radionuclides. However, 
the UK committee recognizes that the inclusion of such radionuclides is 
essential for ensuring that manufacturers developing equipment to meet 
this standard fully consider the intended application of their products.

Contractual and legal considerations

This publication has been prepared in good faith, however no 
representation, warranty, assurance or undertaking (express or 
implied) is or will be made, and no responsibility or liability is or will be 
accepted by BSI in relation to the adequacy, accuracy, completeness or 
reasonableness of this publication. All and any such responsibility and 
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the 
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with 
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are 
responsible for its correct application.

© The British Standards Institution 2024 
Published by BSI Standards Limited 2024

ISBN 978 0 539 12075 2

ICS 13.280

Compliance with a British Standard cannot confer immunity from 
legal obligations.

This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 31 March 2024.

Amendments/corrigenda issued since publication

Date Text affected

BRITISH STANDARDBS EN IEC 62694:2024

Full document details: BS EN IEC 62694:2024

https://doi.org/10.3403/30322112?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-62694-2024
http://www.avadocuments.com/doc/bs-en-iec-62694-2024


 
 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN IEC 62694 
  

 
 February 2024 

ICS 13.280 Supersedes EN 62694:2016  

English Version 

 Radiation protection instrumentation - Backpack-type radiation 
detector (BRD) for the detection of illicit trafficking of radioactive 

material 
(IEC 62694:2022) 

 

Instrumentation pour la radioprotection - Détecteur de 
rayonnement de type sac à dos (BRD) pour la détection du 

trafic illicite des matières radioactives 
(IEC 62694:2022) 

 Strahlenschutz-Messgeräte - Rucksack-Strahlungsdetektor 
für den Nachweis von unerlaubt transportiertem 

radioaktivem Material 
(IEC 62694:2022) 

This European Standard was approved by CENELEC on 2024-01-22. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Türkiye and the United Kingdom. 

European Committee for Electrotechnical Standardization  
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Rue de la Science 23,  B-1040 Brussels 

© 2024 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

  Ref. No. EN IEC 62694:2024 E 

Full document details: BS EN IEC 62694:2024

http://www.avadocuments.com/doc/bs-en-iec-62694-2024
http://www.avadocuments.com/doc/bs-en-iec-62694-2024


EN IEC 62694:2024 (E) 

European foreword 

This document (EN IEC 62694:2024) consists of the text of IEC 62694:2022 prepared by IEC/SC 45B 
“Radiation protection instrumentation” of IEC/TC 45 "Nuclear instrumentation". 

The following dates are fixed: 

• latest date by which this document has to be
implemented at national level by publication of
an identical national standard or by
endorsement

(dop) 2025-01-22 

• latest date by which the national standards
conflicting with this document have to be
withdrawn

(dow) 2027-01-22 

This document supersedes EN 62694:2016 and all of its amendments and corrigenda (if any). 

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

Any feedback and questions on this document should be directed to the users’ national committee. A 
complete listing of these bodies can be found on the CENELEC website.  
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The text of the International Standard IEC 62694:2022 was approved by CENELEC as a European 
Standard without any modification. 
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IEC 60846-1 NOTE Approved as EN 60846-1 

IEC 61526 NOTE Approved as EN 61526 

IEC 62244 NOTE Approved as EN IEC 62244 
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IEC 62401 NOTE Approved as EN IEC 62401 

IEC 62484 NOTE Approved as EN IEC 62484 

IEC 62533 NOTE Approved as EN 62533 

IEC 62534 NOTE Approved as EN 62534 

IEC 62618 NOTE Approved as EN 62618 

IEC 63121 NOTE Approved as EN IEC 63121 
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Annex ZA 
(normative) 

Normative references to international publications 
with their corresponding European publications 

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. 

NOTE 1   Where an International Publication has been modified by common modifications, indicated by (mod), the 
relevant EN/HD applies. 

NOTE 2   Up-to-date information on the latest versions of the European Standards listed in this annex is available 
here: www.cencenelec.eu. 

Publication Year Title EN/HD Year 

IEC 60050-395 2014 International Electrotechnical Vocabulary - 
Part 395: Nuclear instrumentation: Physical 
phenomena, basic concepts, instruments, 
systems, equipment and detectors 

- - 

+ A1 2016 - - 

+ A2 2020 - -

IEC 60068-2-11 - Environmental testing - Part 2-11: Tests - 
Test Ka: Salt mist

EN IEC 60068-2-11 2021 

IEC 60079-11 - Electrical apparatus for explosive gas
atmospheres - Part 11: Intrinsic safety "i"

- - 

IEC 62706 - Radiation protection instrumentation -
Environmental, electromagnetic and
mechanical performance requirements

- - 

IEC 62755 - Radiation protection instrumentation - Data
format for radiation instruments used in the
detection of illicit trafficking of radioactive
materials

- - 

UL 913 - Standard for Intrinsically Safe Apparatus and 
Associated Apparatus for Use in Class I, II,
III, Division 1, Hazardous (Classified)
Locations

- - 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
RADIATION PROTECTION INSTRUMENTATION – BACKPACK-TYPE 

RADIATION DETECTOR (BRD) FOR THE DETECTION OF ILLICIT 
TRAFFICKING 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. 

IEC 62694 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 2014. This edition 
constitutes a technical revision.  

This 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; 

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

c) revised radiological requirements including the simplification of radionuclide identification 
acceptance criteria; 

d) reference to IEC 62706 for the environmental, electromagnetic and mechanical test 
conditions. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

45B/1012/FDIS 45B/1018/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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

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 

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 particularly in view of its terrorist potential. 

In response to the technical policy of agencies such as 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 security trends, nuclear instrumentation companies are developing and manufacturing 
radiation instrumentation to assist in the detection of illicit movement of radioactive and special 
nuclear materials. This type of instrumentation is widely used for security purposes at nuclear 
facilities, border control checkpoints, international seaports, airports, and major events. 

To ensure that measurement results made at different locations are consistent it is imperative 
that radiation instrumentation be designed to specifications based upon agreed performance 
requirements. IEC standards have been developed to establish performance requirements for 
personal radiation detectors, radiation portal monitors, highly sensitive gamma and neutron 
detection systems, spectrometric personal radiation detectors, vehicle mounted mobile 
systems, and backpack-based radiation detection and identification systems. A list of those 
standards is given below. 

Type of 
instrumentation 

IEC 
number Title of the standard 

Body-worn 

62401 Radiation protection instrumentation – Alarming Personal Radiation Devices 
(PRDs) for the detection of illicit trafficking of radioactive material 

62618 
Radiation protection instrumentation – Spectroscopy-Based Alarming Personal 
Radiation Devices (SPRDs) for the detection of illicit trafficking of radioactive 
material 

62694 Radiation protection instrumentation – Backpack-type radiation detector (BRD) for 
the detection of illicit trafficking of radioactive material 

Portable or hand-
held 

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

62533 Radiation protection instrumentation – Highly sensitive hand-held instruments for 
photon detection of radioactive material 

62534 Radiation protection instrumentation – Highly sensitive hand-held instruments for 
neutron detection of radioactive material 

Portal 

62244 Radiation protection instrumentation – Installed radiation portal monitors (RPMs) 
for the detection of illicit trafficking of radioactive and nuclear materials  

62484 
Radiation protection instrumentation – Spectrometric radiation portal monitors 
(SRPMs) used for the detection and identification of illicit trafficking of radioactive 
material 

Data format 62755 Radiation protection instrumentation – Data format for radiation instruments used 
in the detection of illicit trafficking of radioactive materials 

Mobile system 63121 Radiation protection instrumentation – Vehicle-mounted mobile systems for the 
detection of illicit trafficking of radioactive materials 
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RADIATION PROTECTION INSTRUMENTATION – BACKPACK-TYPE 
RADIATION DETECTOR (BRD) FOR THE DETECTION OF ILLICIT 

TRAFFICKING OF RADIOACTIVE MATERIAL 
 
 
 

1 Scope 

This document applies to backpack-type radiation detectors (BRDs) that are primarily used for 
the detection of illicit trafficking of radioactive material. BRDs are portable instruments designed 
to be worn during use. BRDs detect gamma radiation and may include neutron detection and 
the ability to identify gamma-ray emitting radionuclides. 

This document establishes the operational and testing requirements associated with radiation 
measurements and the expected electrical, mechanical, and environmental conditions while in 
use.  

This document does not apply to ambient or personal dose equivalent rate meters which are 
covered in IEC 60846-1 or IEC 61526, respectively. 

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 60050-395:2014, International Electrotechnical Vocabulary (IEV) – Part 395: Nuclear 
instrumentation – Physical phenomena, basic concepts, instruments, systems, equipment and 
detectors   
IEC60050-395:2014/AMD1:2016 
IEC 60050-395:2014/AMD2:2020 

IEC 60068-2-11, Environmental testing – Part 2-11: Tests – Test Ka: Salt mist 

IEC 60079-11, Explosive atmospheres – Part 11: Equipment protection by intrinsic safety "i" 

IEC 62706, Radiation protection instrumentation – Recommended climatic, electromagnetic and 
mechanical performance requirements and methods of tests 

IEC 62755, Radiation protection instrumentation – Data format for radiation instruments used 
in the detection of illicit trafficking of radioactive materials 

UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, 
II, III, Division 1, Hazardous (Classified) Locations 
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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: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1.1  
alarm 
audible, visible, or other signal activated when the instrument reading exceeds a pre-set value, 
falls outside of a pre-set range, or when the instrument detects the presence of the source of 
radiation according to a pre-set condition 

3.1.2  
background level 
radiation field in which there are no external radioactive sources present other than those in 
the natural background at the location of the measurements 

3.1.3  
backpack-type radiation detector  
instrument composed of several radiation detection components that are placed inside a 
backpack or other similar enclosure with an external user interface or control device 

3.1.4  
coefficient of variation 
COV 
ratio of the standard deviation s to the arithmetic mean 𝑥̅𝑥 of a set of n measurements xi given by 
the following formula: 

𝑉𝑉 =  
𝑠𝑠
𝑥̅𝑥

=  
1
𝑥̅𝑥

 �
1

𝑛𝑛 − 1
�(𝑥𝑥𝑖𝑖 − 𝑥̅𝑥)2
𝑛𝑛

1

 

3.1.5  
fluence 
Φ 
quotient of dN by da, where dN is the number of particles incident on a sphere of cross-sectional 
area da: Φ = dN/da 

3.1.6  
fluence rate  
𝜙̇𝜙  
quotient of dΦ by dt, where dΦ is the increment of the fluence in the time interval dt, thus 𝜙̇𝜙 = 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
  

Note 1 to entry: The unit of fluence rate is m-2 • s-1. 

3.1.7  
type test 
conformity test made on one or more items representative of the production  
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