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Foreword 

The text of the International Standard IEC 60405:2003, prepared by IEC TC 45, Nuclear 
instrumentation, together with common modifications prepared by CENELEC BTTF 111-3, Nuclear 
instrumentation and radiation protection instrumentation, was submitted to the formal vote and was 
approved by CENELEC as EN 60405 on 2007-07-01. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2008-07-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2010-07-01 

Clauses, subclauses, notes, tables and figures which are additional to those in IEC 60405:2003 
are prefixed “Z”. 

Annexes ZA and ZB have been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60405:2003 was approved by CENELEC as a European 
Standard with agreed common modifications. 

__________ 
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NUCLEAR INSTRUMENTATION – 
CONSTRUCTIONAL REQUIREMENTS AND CLASSIFICATION  

OF RADIOMETRIC GAUGES 
 
 
 

1 Scope and object 
This International 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 may be attached to the stability of the source housing in 
the event of fire .

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 60476:1993, Nuclear instrumentation – Electrical measuring systems and instruments 
utilizing ionizing radiation sources – General aspects 

IEC 60692:1999, Nuclear intrumentation – Density gauges utilizing ionizing radiation – 
Definitions and test methods 

EN 60846:2004, Radiation protection instrumentation – Ambient and/or directional dose 
equivalent (rate) meters and/or monitors for beta, X and gamma radiation 
(IEC 60846:2002, modified) 

IEC 60982:1989, Level measuring systems utilizing ionizing radiation with continuous or 
switching output 

EN 61005:2004, Radiation protection instrumentation – Neutron ambient dose equivalent 
(rate) meters (IEC 61005:2003, modified) 

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control 
and laboratory use – Part 1: General 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  



     











Text deleted 

Text deleted 
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3 Terms and definitions 

For the purposes of this document, the terms and 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 
quantity 

3.2  
permanently installed radiometric gauge 
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. 

3.3  
sealed source 
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 

3.4  
source holder 

device used to support and fix the radioactive source 
NOTE Z1   In the context of this standard the term source holder means the part of the device which fixes or holds the 
source. This can be e.g. the shutter or a part of the housing.

3.5  
measuring head 
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. 

3.6  
source housing 
that portion of the measuring head which includes the radioactive source, its holder and 
primary shielding device and shutter mechanism, if any 

NOTE Z1    If the source housing is not part of a measuring head the term source container shall be used (see definition 
3.Z1).

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 







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