
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 63085 
Edition 1.0 2021-04 

 
PRE-RELEASE VERSION (FDIS) 
 

Radiation protection instrumentation – System of spectral identification of 
liquids in transparent and semitransparent containers (Raman systems) 
 
 
 

 
 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

 
 

ICS 13.280 

 
 

  
  

® Registered trademark of the International Electrotechnical Commission 

® 
 

   Warning! Make sure that you obtained this publication from an authorized distributor. 

 

colour
inside

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

https://webstore.iec.ch/publication/68829&preview


 

45B/979/FDIS 

FINAL DRAFT INTERNATIONAL STANDARD (FDIS) 

 PROJECT NUMBER: 

IEC 63085 ED1 

 DATE OF CIRCULATION: CLOSING DATE FOR VOTING: 

2021-04-02 2021-05-14 

 SUPERSEDES DOCUMENTS: 

45B/939/CDV, 45B/957A/RVC 

 

IEC SC 45B : RADIATION PROTECTION INSTRUMENTATION 

SECRETARIAT: SECRETARY: 

France Mr Miroslav Voytchev 

OF INTEREST TO THE FOLLOWING COMMITTEES: HORIZONTAL STANDARD: 

  

FUNCTIONS CONCERNED: 

 EMC  ENVIRONMENT  QUALITY ASSURANCE  SAFETY 

 SUBMITTED FOR CENELEC PARALLEL VOTING  NOT SUBMITTED FOR CENELEC PARALLEL VOTING 

 

This document is a draft distributed for approval. It may not be referred to as an International Standard until published as such. 

In addition to their evaluation as being acceptable for industrial, technological, commercial and user purposes, Final Draft International 
Standards may on occasion have to be considered in the light of their potential to become standards to which reference may be made in 
national regulations. 

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they are aware 
and to provide supporting documentation. 

 

TITLE: 

Radiation protection instrumentation – System of spectral identification of liquids in transparent and 
semitransparent containers (Raman systems) 

 
PROPOSED STABILITY DATE: 2024 

 
 NOTE FROM TC/SC OFFICERS: 

 

 

Copyright © 2021 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this 
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions. 
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without 
permission in writing from IEC. 

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

https://webstore.iec.ch/publication/68829&preview


 – 2 – IEC FDIS 63085 © IEC 2021 

CONTENTS 

FOREWORD ........................................................................................................................... 4 
INTRODUCTION ..................................................................................................................... 6 
1 Scope .............................................................................................................................. 7 
2 Normative references ...................................................................................................... 7 
3 Terms and definitions ...................................................................................................... 8 
4 Requirements .................................................................................................................. 9 

4.1 Structure and appearance ....................................................................................... 9 
4.2 Functions ................................................................................................................ 9 

4.2.1 Alarm ............................................................................................................... 9 
4.2.2 Displayed data ................................................................................................. 9 
4.2.3 Recording and storage of identification data .................................................... 9 
4.2.4 Error diagnostics and self-verification ............................................................ 10 
4.2.5 Access control software ................................................................................. 10 

4.3 Performance ......................................................................................................... 10 
4.3.1 Testing conditions ......................................................................................... 10 
4.3.2 Time for single inspection .............................................................................. 11 
4.3.3 Requirements for minimum volume of liquid to be inspected .......................... 11 
4.3.4 Requirements for container wall thickness ..................................................... 11 
4.3.5 Requirements for container wall transparency................................................ 12 
4.3.6 Requirements for detectable spectral range ................................................... 13 
4.3.7 Reproducibility of identification result ............................................................ 13 
4.3.8 Selectivity of substance identification ............................................................ 14 

4.4 Laser safety .......................................................................................................... 15 
4.4.1 General ......................................................................................................... 15 

4.5 Electrical safety .................................................................................................... 15 
4.5.1 Main power connection .................................................................................. 15 
4.5.2 Stability at mains power supply ...................................................................... 16 
4.5.3 Battery connection ......................................................................................... 16 
4.5.4 Stability to battery charge level ...................................................................... 16 

4.6 Mechanical stability ............................................................................................... 16 
4.6.1 General ......................................................................................................... 16 
4.6.2 Requirements ................................................................................................ 17 
4.6.3 Test method .................................................................................................. 17 

4.7 Environmental requirements ................................................................................. 17 
4.7.1 Environmental suitability test ......................................................................... 17 
4.7.2 Mechanical vibration testing........................................................................... 17 

4.8 Electromagnetic compatibility ................................................................................ 18 
4.8.1 Immunity testing ............................................................................................ 18 
4.8.2 Emission test ................................................................................................. 19 

5 Marking and documentation ........................................................................................... 19 
5.1 Raman analyzer marking ...................................................................................... 19 
5.2 Documentation ...................................................................................................... 19 

Annex A (informative)  Raman spectra of test samples ......................................................... 20 
A.1 Raman spectrum of test samples 1 and 2 .............................................................. 20 
A.2 Raman spectrum of test sample 3 ......................................................................... 21 

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

https://webstore.iec.ch/publication/68829&preview


IEC FDIS 63085 © IEC 2021 – 3 –  

A.3 Raman spectrum of test sample 4 ......................................................................... 22 
A.4 Raman spectrum of test sample 5 ......................................................................... 23 
A.5 Raman spectrum of test sample 6 ......................................................................... 24 

 
Figure 1 – Test on container wall thickness ........................................................................... 12 
Figure 2 – Test on container wall transparency ..................................................................... 13 
Figure A.1 – Raman spectrum of test samples 1 and 2 (cyclohexane) with four 
reference peaks (384 cm−1 ± 2 cm−1, 801 cm−1 ± 2 cm−1, 1 444 cm−1 ± 2 cm−1, 
2 853 cm−1 ± 2 cm−1) to verify the spectral range of 300 cm−1 to 3 000 cm−1 ..................... 20 
Figure A.2 – Raman spectrum of test sample 3 (water) with the reference band to 
verify the spectral range 3 000 cm−1 to 3 600 cm−1 ............................................................. 21 
Figure A.3 – Raman spectrum of test sample 4 (10 % ethanol in water) with three 
reference peaks of ethanol in water (879 cm−1 ± 2 cm−1, 1 455 cm−1 ± 2 cm−1, 
2 935 cm−1 ± 2 cm−1) and the reference band of water in the spectral range 
3 000 cm−1 to 3 600 cm−1 .................................................................................................... 22 
Figure A.4 – Raman spectrum of test sample 5 (50 % methanol + 50 % ethanol) .................. 23 
Figure A.5 – Raman spectrum of test sample 6 (33,3 % methanol + 33,3 % ethanol + 
33,3 % isopropanol) .............................................................................................................. 24 
 
Table 1 – Reference condition and standard test conditions .................................................. 10 
Table 2 – Key apparatus for tests and technical requirements............................................... 11 
Table 3 – Reproducibility test results table ............................................................................ 14 
Table 4 – Ambient requirements ........................................................................................... 17 
Table 5 – Tests and requirements for mechanical stability .................................................... 18 

 

  

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

https://webstore.iec.ch/publication/68829&preview


 – 4 – IEC FDIS 63085 © IEC 2021 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
RADIATION PROTECTION INSTRUMENTATION –  

SYSTEM OF SPECTRAL IDENTIFICATION OF LIQUIDS IN TRANSPARENT  
AND SEMITRANSPARENT CONTAINERS (RAMAN SYSTEMS) 

 
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. 

International Standard IEC 63085 has been prepared by subcommittee 45B: Radiation 
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

45B/XX/FDIS 45B/XX/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. 
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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/standardsdev/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 

This document establishes standard test methods and objects for evaluating the capabilities 
of Raman systems used for the spectral identification of liquids. The main focus is made on 
testing the functionality of the equipment (Raman analyzer); the reliability of identification 
result for liquids in containers with different light transmittance properties and stability of the 
equipment performance under various environmental conditions. The design of the optical 
scheme of the Raman analyzer, geometric and mass characteristics are not discussed and 
left to the discretion of the manufacturer. This document does not specify the circumstances 
and purposes of the inspection of liquids, the methods of detection of the container, and also 
the safety techniques for handling unknown liquids. Hence, the imposed requirements for the 
functionality of the Raman analyzer are equally suitable for its use in the fields of security, 
analysis of pharmaceutical solutions and other liquid chemicals. Annex A provides Raman 
scattering spectra of test samples, referred to in the test methods. 
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RADIATION PROTECTION INSTRUMENTATION –  
SYSTEM OF SPECTRAL IDENTIFICATION OF LIQUIDS IN TRANSPARENT  

AND SEMITRANSPARENT CONTAINERS (RAMAN SYSTEMS) 
 
 
 

1 Scope 

This document provides technical performance requirements, testing methods, requirements 
for operational performance and accompanying documents, packaging, transportation and 
storage conditions for the system of spectral identification of liquids in transparent and 
semitransparent containers (hereinafter referred to as “system”), based on the method of 
inelastic (Raman) light scattering by molecules. 

This document applies both to stationary and hand-held systems; geometric and mass 
parameters are not concerned in the tests. This document is applicable to substance 
identification testing criteria as well as verification, approval and operating criteria of the 
system. Since this document considers only the functionality of Raman analyzers and their 
ability to identify single- or multicomponent fluids, it is equally suitable for verifying the Raman 
analyzers assigned to security screening of threats, inspection of medical solutions, liquid 
chemicals, etc. 

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 60038:2009, Standard voltages 

IEC 60068-2-1:2007, Environmental testing – Part 2-1: Tests –Test A: Cold 

IEC 60068-2-2:2007, Environmental testing – Part 2-2: Tests –Test B: Dry heat 

IEC 60068-2-6:2007, Environmental testing – Part 2-6: Tests – Test Fc: Vibration (sinusoidal) 

IEC 60068-2-78:2012, Environmental testing – Part 2-78: Tests –Test Cab: Damp heat, 
steady state 

IEC 60825-4:2006, Safety of laser products – Part 4: Laser guards  
IEC 60825-4:2006/AMD1:2008 
IEC 60825-4:2006/AMD2:2011 

IEC 61000-6-1:2016, Electromagnetic compatibility (EMC) – Part 6-1: Generic standards – 
Immunity standard for residential, commercial and light-industrial environments 

IEC 61000-6-3:2020, Electromagnetic compatibility (EMC) – Part 6-3: Generic standards – 
Emission standard for equipment in residential environments 

ISO 3696:1987, Water for analytical laboratory use – Specification and test methods 

ISO 9058:2008, Glass containers – Standard tolerances for bottles 
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ASTM D3695 – 95:2013, Standard Test Method for Volatile Alcohols in Water by Direct 
Aqueous-Injection Gas Chromatography 

ASTM D5309 – 16, Standard Specification for Cyclohexane 999 

ASTM E1094 – 04:2015, Standard Specification for Pharmaceutical Glass Graduates 

ASTM E1840 – 96:2014, Standard Guide for Raman Shift Standards for Spectrometer 
Calibration 

European Pharmacopoeia 8.7:2016, 2.2.48, Raman spectroscopy, pp.5464-5466 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions 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  
container 
vessel holding the liquid to be inspected and having a transparent or semitransparent wall or 
bottom or cap area  

3.2  
inspection time 
time interval between the moment of starting the detection and that of obtaining the 
identification result 

3.3  
Raman analyzer  
system using the Raman method for spectral identification of organic and inorganic liquids in 
transparent or semi-transparent containers, producing sample identification data in the form of 
the chemical name, CAS number or analogous standard substance-identification number, and 
allowing storage, processing and transfer of identification data for further procedures 

3.4  
Raman spectroscopy 
optical technique of organic and inorganic substance identification based on spectral 
measurement and analysis of inelastic (Stokes Raman) light scattering by molecules under 
monochromatic laser illumination 

Note 1 to entry: For each type of polyatomic molecule, the light scattering spectrum is composed of a unique set 
of characteristic peaks shifted in energy from the primary laser line (Raman shift). The method consists of laser 
light interacting with a substance, collection of the scattered light, spectrum processing and identification by 
comparison with a reference database of spectra. 

3.5  
Recognition Reliability Factor 
RRF 

quantity defining degree of coincidence of Raman spectra of the inspected and reference 
substances 

Note 1 to entry: The recognition reliability factor is represented in a numeric form and is explicitly quantified in 
4.3.7.2. 
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