This is a preview - click here to buy the full publication

®

IEC 62495
Edition 1.0

2011-04

INTERNATIONAL
STANDARD

Nuclear instrumentation – Portable X-ray fluorescence analysis equipment
utilizing a miniature X-ray tube

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 27.120

® Registered trademark of the International Electrotechnical Commission

PRICE CODE

R

ISBN 978-2-88912-441-1

This is a preview - click here to buy the full publication

–2–

62495  IEC:2011(E)

CONTENTS
FOREWORD ........................................................................................................................... 4
1

Scope and object .............................................................................................................. 6

2

Normative references ....................................................................................................... 6

3

Terms and definitions ....................................................................................................... 6

4

General requirements ....................................................................................................... 9

5

4.1 System description .................................................................................................. 9
4.2 Safety considerations .............................................................................................. 9
4.3 Other requirements ................................................................................................. 9
4.4 Training ................................................................................................................... 9
Portable XRF analysis system requirements ................................................................... 10
5.1
5.2

6

General ................................................................................................................. 10
Classification ......................................................................................................... 10
5.2.1 General ..................................................................................................... 10
5.2.2 Closed beam portable XRF analysis system .............................................. 10
5.2.3 Open beam portable XRF analysis system ................................................. 10
5.3 General safety requirements for all portable XRF analysis systems ....................... 10
5.3.1 Dose equivalent limitation .......................................................................... 10
5.3.2 Radiation safety circuit .............................................................................. 11
5.4 Requirements for a closed beam portable XRF analysis system ............................ 12
5.4.1 General ..................................................................................................... 12
5.5 Requirements for an open beam portable XRF analysis system ............................. 12
5.5.1 General ..................................................................................................... 12
5.5.2 Beam interlock or sensor ........................................................................... 13
5.5.3 Guard or sample holder ............................................................................. 13
5.5.4 Secondary push button high voltage safety switch ..................................... 13
Warning labels and indicators ......................................................................................... 13

7

6.1 General ................................................................................................................. 13
Test requirements .......................................................................................................... 14
7.1
7.2
7.3
7.4

7.5

7.6

General ................................................................................................................. 14
External electromagnetic noise .............................................................................. 14
Special tests ......................................................................................................... 14
Temperature test ................................................................................................... 15
7.4.1 Test equipment .......................................................................................... 15
7.4.2 Preparation................................................................................................ 15
7.4.3 Procedure .................................................................................................. 15
7.4.4 Evaluation ................................................................................................. 15
7.4.5 Ambient temperature tests ......................................................................... 15
Stray radiation ....................................................................................................... 16
7.5.1 Equipment ................................................................................................. 16
7.5.2 Procedure .................................................................................................. 16
Open beam radiation level ..................................................................................... 16
7.6.1 General ..................................................................................................... 16
7.6.2 Equipment ................................................................................................. 16
7.6.3 Measurement procedure ........................................................................... 16
7.6.4 Dosimeter procedure ................................................................................. 17

This is a preview - click here to buy the full publication

62495  IEC:2011(E)

–3–

Annex A (normative) Recommended standard values and ranges of influence
quantities .............................................................................................................................. 18
Bibliography .......................................................................................................................... 19

This is a preview - click here to buy the full publication

–4–

62495  IEC:2011(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________
NUCLEAR INSTRUMENTATION –
PORTABLE X-RAY FLUORESCENCE ANALYSIS
EQUIPMENT UTILIZING A MINIATURE X-RAY TUBE
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 nongovernmental 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
instrumentation.

IEC 62495

has

been

prepared

by

committee

45:

Nuclear

The text of this standard is based on the following documents:
FDIS

Report on voting

45/717/FDIS

45/731/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.

A bilingual version of this publication may be issued at a later date.
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NUCLEAR INSTRUMENTATION –
PORTABLE X-RAY FLUORESCENCE ANALYSIS
EQUIPMENT UTILIZING A MINIATURE X-RAY TUBE

1

Scope and object

This International Standard is applicable to the radiological safety of portable handheld X-ray
fluorescence (XRF) analysis equipment utilizing a miniature X-ray tube as the source of
ionizing radiation for industrial applications.
The following are beyond the scope of this standard:
a) portable XRF analysis equipment utilizing a radioactive source(s);
b) large fixed installation XRF analysis equipment utilizing an X-ray tube;
c) veterinary and medical applications for portable XRF analysis.
The object of this standard is to establish performance specifications for general radiation,
electrical, safety and environmental characteristics of the design and operation, and test
methods in relation to radiological safety for portable XRF analysis equipment utilizing a
miniature X-ray tube. The proposed performance specifications are aimed at minimizing and
avoiding the health risk associated with the use of these devices. Analytical performance
specifications are beyond the scope of this standard.
Portable XRF analyzers utilizing low power, miniature X-ray tubes as sources of ionizing
radiation represent a new class of industrial equipment. The miniature X-ray tube replaces the
small radioisotope sources (e.g., Fe-55, Co-57, Cd-109, Am-241 and Cm-244) that have been
used in portable analyzers for applications such as analysis of lead in paint, alloy
identification, and soil screening for hazardous materials.

2

Normative references

The following referenced documents are indispensable for the application 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 60692:1999, Nuclear Instrumentation – Density gauges utilizing ionizing radiation –
Definitions and test methods
IEC 60982:1989, Level measuring systems utilizing ionizing radiation with continuous or
switching output
IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control and
laboratory use – Part 1: General requirements
IEC 61326 (all parts): Electrical equipment for measurement, control and laboratory use –
EMC requirements
IEC 61336:1996, Nuclear Instrumentation – Thickness measurement systems utilizing ionizing
radiation – Definitions and test methods
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Terms and definitions

For the purposes of this document, the following terms and definitions apply:

