PD CEN/TS 17216:2018

L8

=

BSI Standards Publication

Construction products - Assessmant ot release of
dangerous substances - Determ:nation of activity
concentrations of radium-226, tnorium-232 and
potassium-40 in construction products using
semiconductor gamma-yay spectrometry

bsi.


https://www.stdhive.com/standards/bs-pd-cents-172162018-pdf/

PD CEN/TS 17216:2018

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of
CEN/TS 17216:2018.

The UK participation in its preparation was entrusted to Technical
Committee B/557, Construction products - Assessment of
dangerous substances.

Alist of organizations represented on this committee can be obtained or.
request to its secretary.

This publication does not purport to include all the necessary p.avi.ions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 51690 0
1CS 91.100.01

Compliance with a British Standard cani.~t _onfer immunity from
legal obligations.

This Published Document was pvbiished under the authority of the
Standards Policy and Strategy.Co nm.ttee on 31 October 2018.

Amendments/corrigenia iss.:ed since publication

Date Text arfected



https://www.stdhive.com/standards/bs-pd-cents-172162018-pdf/

TECHNICAL SPECIFICATION CEN/TS 17216
SPECIFICATION TECHNIQUE
TECHNISCHE SPEZIFIKATION October 2018

1CS 91.100.01

English Version

Construction products - Assessment of release of
dangerous substances - Determination of activity
concentrations of radium-226, thorium-232 and
potassium-40 in construction products usiny
semiconductor gamma-ray spectrometry

Produits de construction - Evaluation de I'émission Bauprodukte - Jewer 'ng der Freisetzung
de substances dangereuses - Détermination von gefdhi’iche: Stof en - Messung von
de l'activité du radium-226, du thorium-232 Aktivitatske=zenc=2lionen von Gammastrahlung

et du potassium-40 dans les produits de
construction par spectrométrie gamma

This Technical Specification (CEN/TS) was approved by CEN on 14 Mav-291b ‘or provisional application.

The period of validity of this CEN/TS is limited initially to thre» yec«=s. r.“_r two years the members of CEN will
be requested to submit their comments, particularly on the ques.’on vhether the CEN/TS can be converted into a
European Standard.

CEN members are required to announce the existence of this C.iv/TS in the same way as for an EN and to make the
CEN/TS available promptly at national level in an appropriate form. It is permissible to keep conflicting national
standards in force (in parallel to the CEN/TS) until the fina. decision about the possible conversion of the CEN/TS into an
EN is reached.

CEN members are the national standards bo {ies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark,
Estonia, Finland, Former Yugoslav Repub’ic 0. M=_Cedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, I eth.rlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and Urited Xingdom.

-

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2018 CEN All rights of exploitation in any form and by any means reserved Ref. No. CEN/TS 17216:2018: E
worldwide for CEN national Members


https://www.stdhive.com/standards/bs-pd-cents-172162018-pdf/

PD CEN/TS 17216:2018
CEN/TS 17216:2018 (E)

Contents Page
EUTOP@AIN FOT@WOTM ... iii
TIIEIO@UICEIOMN. ... iv
S0P ... 5
2 INOTINATIVE FEECT@IICES .........ooocooe e 5
3 Terms aNd AeFIMETIOTIS ... 5
4 Symbols and abbreviations
5 Principles of the teSt MEthOd ................ooi s e .9
6 Sampling and sample PreParation ... -
6.1 SaMPING NIETATCRY ..o ... Ry N
6.2 Sampling and sub-sampling ...........cccc.... _
6.2.1  General....is
6.2.2  Sub-sampling from the laboratory sample....
6.3 Test specimen/test portion preparation................
6.3.1  Apparatus and ancillary materials ... S
6.3.2  Preparation of test portion and test specimen............. .. U A
7 TESE PIOCEAUIE...........cccc e
7.1 125 0T i O O SO
7.2 MEASUTEIMENT . ....ooooooriiieiiiiesiee e oo e
7.2.1  Apparatus, software and calibration standards
7.2.2  Initial calibrations........... L R Y
7.2.3  Measurements. ... e
8 Processing the testdata.............cc) | et ettt R
8.1 GENETAL ..o
8.2 Analysis of counting spectrum............’.....
8.2.1 Identification of photopeak ... .......
8.2.2  Corrected counting rate ...
8.3 Calculating activity concentrat or..................
8.3.1  ActiVity in the teST S eI I e 20
8.3.2  Average activity pur radionUCHIAE ... 20
8.4  Standard uncertainty.. ...

8.4.1  INTEINAl UNCEITQIMIEY oo
8.4.2  EXterNalilNCErtailty oo
8.4.3  Relativoulcertainty ...
8.4.4  Total unc rtainty per radionuclide.
8.5 DECISTON TRTESIL M oo
8.6 DIETECTION THINIIE ..ot

9 T@ST T@POTL. ..o b 25

Annex A (norm.ative) Method for the determination of the radon-tightness of a test
SP YCLIIE ™Y COMBARTICT ..ottt 27

Annex b ‘normative) Preparation of standardized calibration sources............... 31

Ant 2x U normative) Method for the determination of the activity concentration in a
COMPOSITE PIOUICE ..o s s r 34

Acrzex D (informative) Complementary photopeaks to verify the activity concentration in
ThE TS SPECIIMIETL ..o 35

Annex E (informative) Method for the determination of the corrected number of pulses in a
photopeak (only to be used for completely stand-alone single peaks)..............ccocnn 36

BIDLIOZTAPIY ... 37

ii


https://www.stdhive.com/standards/bs-pd-cents-172162018-pdf/

PD CEN/TS 17216:2018
CEN/TS 17216:2018 (E)

European foreword

This document (CEN/TS 17216:2018) has been prepared by Technical Committee CEN/TC 351
“Construction products - Assessment of release of dangerous substances”, the secretariat of which is

held by NEN.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission ani! ti.»
European Free Trade Association.

According to the CEN/CENELEC Internal Regulations, the national standards organi.aticns of the
following countries are bound to announce this Technical Specification: Austria, Belgiui. bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Renuklic ¢ Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, = 1xei>%ourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Swe len, Switzerland,
Turkey and the United Kingdom.
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Introduction

This document is a Technical Specification developed under Mandate M/366 issued by the
European Commission in the framework of the “Construction Products Directive” 89/106/EEC. This
document addresses the part of Mandate M/366 which provides for the preparation of horizontal
measurement/test methods for the determination of the activity concentrations of the radionuclides
radium-226, thorium-232 and potassium-40 in construction products using gamma-ray spectrometry.
Mandate M/366 is a complement to the product mandates issued by the European Commission to CEN
under the Construction Products Directive (CPD). The harmonized product standards (hEN) developed
in CEN under mandates (and ETAs developed in EOTA for products or Kits) specify construction
product(s) as placed on the market and address their intended conditions of use.

The information produced by applying this Technical Specification can be used for purpo.es »f
CE marking and evaluation/attestation of conformity. Product specification, standardiza®ion of
representative sampling and procedures for any product-specific laboratory sample prraiaticii are
the responsibility of product TCs and are not covered in this Technical Specification.

This Technical Specification supports existing regulations and standardized practices, aind is based on
methods described in standards, such as ISO 10703 [1], ISO 18589-2 [2], ISO 1858¢.3 |5} and NEN 5697
[4]. In summary, the Technical Specification describes the following:

— sampling, sub-sampling and test specimen preparation;

— measurement using gamma-ray spectrometry;

— background subtraction, energy and efficiency calibration. anilysis of the spectrum;
— calculation of activity concentrations with associated unc-rtcinties;

— reporting of test results.

Determination of the activity concentration is basad on the principles of gamma-spectrometry, and
procedures for all stages of the testing are prov'de! in this document. Although the tested material
sample rarely reflects a product’s form under its intended conditions of use, the measured activity
concentration is an intrinsic property of t’'ie inaterial, which does not vary with the construction
product’s form. Consequently, the test recult. reflect the radiation behaviour of the product under its
intended use. In addition, the Technical Sperification is intended to be non product-specific in scope,
with only a limited number of produci-cne cific elements.
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1 Scope

This document describes a test method for the determination of the activity concentrations of
the radionuclides radium-226, thorium-232 and potassium-40 in construction products using
semiconductor gamma-ray spectrometry.

This document describes sampling from a laboratory sample, sample preparation, and the sample
measurement by semiconductor gamma-ray spectrometry. It includes background subtraction, energy
and efficiency calibration, analysis of the spectrum, calculation of the activity concentrations wi*i:
the associated uncertainties, the decision threshold and detection limit, and reporting of the resu.*.
The preparation of the laboratory sample from the initial product sample lies outside its scope a1 d 1s
described in product standards.

This document is intended to be non product-specific in scope, however, there are a lin.‘tec. number
of product-specific elements such as the preparation of the laboratory sample and drying of the
test portion. The method is applicable to samples from products consisting ¢f-single or multiple
material components.

2 Normative references

The following documents are referred to in the text in such a way {iiat Szme or all of their content
constitutes requirements of this document. For dated references, ¢aly "he edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 16687:2015, Construction products — Assessment of relec=2 o, dangerous substances — Terminology

ISO 11929, Determination of the characteristic limits {dec’sio.>2areshold, detection limit and limits of the
confidence interval) for measurements of ionizing radiation - “undamentals and application

[SO IEC Guide 98-3, Uncertainty of measurement - - Part 3: Guide to the expression of uncertainty in
measurement (GUM, 1995)

3 Terms and definitions

For the purposes of this document; the “~liowing terms and definitions apply.

[SO and IEC maintain terminoiczical databases for use in standardization at the following addresses:

e [EC Electropedia: availc’ile at http://www.electropedia.org/

e ISO Online browsu.7 p.atform: available at http://www.iso.org/obp
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blank

volume of «len ineralized or distilled water that corresponds to the volume and geometry of the
test specimel.

3.2

calivraticn source

sa.nple with known radioactivity concentration and material properties that corresponds to the volume
a1d geometry of the test specimen

[SOURCE: EN 16687:2015, 4.4.2]

3.3

composite sample

sample that consist of two or more material components, put together in appropriate portions, from
which the mean value of a desired characteristic may be obtained

[SOURCE: EN 16687:2015, 3.1.1; modified to read 'material components' instead of 'increments']
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