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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NUCLEAR INSTRUMENTATION -
CONSTRUCTIONAL REQUIREMENTS AND CLASSIFICATION
OF RADIOMETRIC GAUGES

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for stapdardization 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 electonic fields. To

participate in this preparatory work. International, governmental and non-govern ization$ liaising
with the IEC also participate in this preparation. The IEC collaborates closel~wi i rFganization
for Standardization (ISO) in accordance with conditions determin
organizations.

2) The formal decisions or agreements of the IEC on technical ma

3) The documents produced have the form of recommendationg for (ntérnatio
of standards, technical specifications, technical repors \o i
Committees in that sense.

4) In order to promote international unificatio
Standards transparently to the maximum
divergence between the |IEC Standard and
indicated in the latter.

5) The IEC provides no markm rocedure to |nd|

6) Attention is drawn to the

International St d
instrumentation.
This second editi0

constitutes a techxic

The text of thNs sta ed 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

e 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¢ withdrawn;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)

b)

c)

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has been replaced by a system-oriented and application-oriented classification in accord-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 classg

safety-relevant requirements and appropriate test methods on the Y 205 have
been introduced and worded more precisely;

a gauge classification system has been introduced (in line wi ( ith\a’view to
reaching compatibility with international provisions.

S
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NUCLEAR INSTRUMENTATION -
CONSTRUCTIONAL REQUIREMENTS AND CLASSIFICATION
OF RADIOMETRIC GAUGES

1 Scope and object

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

instruments and the radiation protection to be provided
In this context, special attention is attached to the stapi
of fire.

2 Normative references
The following referenced documents arg indispensable for the application of this document. For

dated references, only the edition cited applies. ated references, the latest edition of
the referenced document gihcluding-an endmentsiapplies.

IEC 61010-1:2001, Sa

laboratory use — Part
IEC 60476:1993, i;

IEC 61326:2002, 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

ISO 361:1975, Basic ionizing radiation symbol

ISO 921:1997, Nuclear energy — Vocabulary

ISO 2919:1999, Radiation protection — Sealed radioactive sources — General requirements
and classification

ISO 7205:1986, Radionuclide gauges — Gauges designed for permanent installation
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3 Definitions

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

3.1

radiometric gauge

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
guantity

3.2
permanently installed radiometric gauge
radiometric gauge that is permanently installed at the measuring locati

NOTE The measuring location may also be situated on mobile equipment (e.g
detector housing and the source housing may be installed both rigidly fikec

3.3
sealed source

compensation serisQrs\Nf nece
effects of undesixabje jrifluence

3.7
detector housing
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.

3.8
useful radiation; useful beam
portion of radiation that is emitted by the radioactive source and used for measurement

3.9
collimation device
device for restricting the useful radiation in one or more directions
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4 Classification of radiometric gauge types

41 Category A: Radiometric gauges with restricted beam

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.

Level or density gauge
with the radioactive source
pside the material container

~
. 1 DX
N NN =
L N ’ %
\ [ DML WA A
\ § BN S¥2 E RSO
Fixed thickn Moveable thickness gauge Back-scatter measuring system

IEC 1278/03

Schematic arrangement of Category A gauges

4.2 Categor liometric gauges with omnidirectional beam

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.


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

