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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

• IEC Web Site (www.iec.ch)

• Catalogue of IEC publications

The on-line catalogue on the IEC web site (http://www.iec.ch/searchpub/cur_fut.htm)
enables you to search by a variety of criteria including text searches, technical
committees and date of publication. On-line information is also available on
recently issued publications, withdrawn and replaced publications, as well as
corrigenda.

• IEC Just Published 
This summary of recently issued publications (http://www.iec.ch/online_news/
justpub/jp_entry.htm) is also available by email. Please contact the Customer
Service Centre (see below) for further information.

• Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22 919 02 11
Fax: +41 22 919 03 00
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FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6)  Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60405 has been prepared by IEC technical committee 45: Nuclear
instrumentation.

This second edition cancels and replaces the first edition published in 1972. This edition
constitutes a technical revision.

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

FDIS Report on voting

45/519/FDIS 45/525/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.

The committee has decided that the contents of this publication will remain unchanged until 2006.
At this date, the publication will be

• reconfirmed;

• withdrawn;

• replaced by a revised edition, or

• amended.

A bilingual edition of this standard may be issued at a later date.
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INTRODUCTION

This International Standard is based on ISO 7205 which was published in 1986. It includes
excerpts of the requirements specified in ISO 7205 and modifies or supplements them with
additional provisions, where required by current needs.

Compared to the first edition of IEC 60405 published in 1972, the following major alterations
have been made:

a) the original classification of gauges in accordance with the activity of the radioactive source
has been replaced by a system-oriented and application-oriented classification in accord-
ance with the alignment of the useful beam, the dose equivalent rate (radiation protection
classes) and the permissible operating temperature (temperature classes);

b) safety-relevant requirements and appropriate test methods on the basis of ISO 7205 have
been introduced and worded more precisely;

c) a gauge classification system has been introduced (in line with ISO 7205) with a view to
reaching compatibility with international provisions.

iTeh Standards
(https://standards.iteh.ai)

Document Preview
IEC 60405:2003

https://standards.iteh.ai/catalog/standards/iec/ac67d04f-d0e4-4737-ac04-72f663352ec7/iec-60405-2003

https://standards.iteh.ai/catalog/standards/iec/ac67d04f-d0e4-4737-ac04-72f663352ec7/iec-60405-2003


– 6 – 60405 � IEC:2003(E)

��������	�
���������	
���
�
�
�����	
��������	������
��������

	�	���	
�


�����	
����	�������


�� 
���������������

This standard applies to the manufacture and installation of electrical measuring systems and
instruments utilizing radioactive sources (radiometric gauges, hereinafter called gauges).

It does not apply to portable gauges which, because of their construction and purposes for use,
are intended to be operated as mobile equipment and it does not apply to gauges operated with
X-ray tubes, but it can be analogously applicable to these gauges.

The purpose of this standard is to specify constructional requirements for the design of
instruments and the radiation protection to be provided in the case of radiometric gauges.
In this context, special attention is attached to the stability of the source housing in the event
of fire.

�� ��� ��!"����#������$

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.
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For the purposes of this document, the definitions as specified in ISO 921 and IEC 60476 and
the following apply.

%&��
���!� ���!��'�('�
control and measuring assembly consisting of at least one radioactive source, at least one
detector and the mechanical devices required for non-destructive measurement of a process
quantity

%&��
��� �����)*�!�$��))������!� ���!��'�('�
radiometric gauge that is permanently installed at the measuring location

NOTE  The measuring location may also be situated on mobile equipment (e.g. on a ship or a vehicle). The
detector housing and the source housing may be installed both rigidly fixed and movable. The mobility of
the system is limited and determined by the purpose for which it was designed.

%&%�
$��)���$�(���
radioactive source that is sealed in a solid and inert capsule or is permanently incorporated in
solid and inert materials so that dispersion of radioactive substances under normal conditions
of use is substantially prevented; one dimension shall be at least 0,2 cm

%&+�
$�(����,�)���
device used to support and contain the radioactive source

%&-�
 ��$(�!�'�,���
subassembly comprising one or several radioactive sources and detectors along with
compensation sensors, if necessary, and devices that can be used to measure and correct the
effects of undesirable influences

NOTE  The measuring head may consist of separate source-housing and detector-housing subassemblies and
it may include electronic devices for signal processing.

%&.�
$�(����,�($!�'
that portion of the measuring head which includes the radioactive source, its holder and
primary shielding device and shutter mechanism, if any

%&/�
���������,�($!�'
that portion of the measuring head that includes the detector

NOTE  This assembly may be incorporated with the source housing, especially in the case of a back-scatter
measurement system.

%&0�
($�#()����!��!��1�($�#()���� 
portion of radiation that is emitted by the radioactive source and used for measurement

%&2�
��))! ��!�����"!��
device for restricting the useful radiation in one or more directions
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Category A comprises gauges equipped with a device for collimation of the radiation, thereby
restricting the useful beam.

The gauge shall be designed in such a way that the radiation, except for the useful beam, is
attenuated in conformity with the requirements of this standard.

S D S D
S D

Fixed level or density gauge Tracking level gauge Level or density gauge
with the radioactive source

inside the material container

S

D

S

D S
D

Fixed thickness gauge Moveable thickness gauge Back-scatter measuring system

.H\

D detector housing

S source housing

�!'(�������
�,� ��!�������'� �����#�����'��*���'�('�$

+&�� ����'��*�53����!� ���!��'�('�$�4!�,�� �!�!����!���)���� 

Category B comprises gauges without a device for collimation of the radiation in one or more
directions of the useful beam or where the alignment does not comply with the requirements of
Category A gauges.

,(&����������
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