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European foreword

This document (EN IEC 62976:2019) consists of the text of IEC 62976:2017 prepared by IEC/TC 45
"Nuclear instrumentation".

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2020-05-22
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-05-22
document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 62976:2017 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common maodifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year

ISO 780 2015 Packaging - Distribution packaging — EN ISO 780 2015
Graphical symbols for handling and
storage of packages

ISO 19232-1 2013 Non-destructive testing — Image quality of EN ISO 19232-1 2013
radiographs — Part 1: Determination of the
image quality value using wire-type image
quality indicators

ISO/IEC Guide 37 2012 Instructions for use of products by - -
consumers

SEK Svensk Elstandard SS-EN IEC 62976, utg 1:2020


http://www.cenelec.eu/

-2- IEC 62976:2017 © IEC 2017

CONTENTS

L@ T T @ ] I L 4
1 ST o] 0] o 1< PP 6
2 NOIMALIVE TEIEIENCES .ottt e s 6
3 Terms and defiNitioNS ... 6
4  Equipment sets, names and WOrk CONAitIONS........oouuieiiiii e 8
4.1 B QUIPIMENT SES ..o 8
4.2 NAME CONVENTION Lot ettt e e e e e n e ens 8
4.3 OpPerating CONAITIONS ....cuu i e et et et et e et e en e ens 9
4.3.1 Environmental reqUIremMent ... ... 9
4.3.2 P O BT SUPPIY e 9

5  TecChniCal reqUITEMENTS ...ttt et e e e e eans 9
5.1 N ] 1= V= 1 o = 9
5.2 (6%0] 01 {01 I3V 2] €= 1 4 HR PP 9
5.2.1 DESIGN PrINCIPI e et e 9
5.2.2 Operation of start and STOP ....oeieii e 9
5.2.3 Functions of CONtrol SYSTEM ... e 9

5.3 PeITOIMANCE ..o e 10
5.3.1 XoFAY DEAM ENEIGY e e 10
5.3.2 DG = YA 11 12 Lo To 1= = 157 /Z% 10
5.3.3 X-ray beam air Kerma rate ... 10
5.3.4 X-ray beam fOCal SPOt.....cen i 11
5.3.5 X-oray beam aSYMMELIY couen e e 11
5.3.6 XaFAY SENSITIVITY ettt 11
5.3.7 DOSE |EAKAGE .ueniieiii i 12

5.4 ElECTICAl SAfOLY ..o 12
5.4.1 ProteCtiVe groUNGING ...c.veei e e e e 12
5.4.2 INSUIALION FESISTANCE .. it 12
5.4.3 Dielectric Strength. .. ... 12
5.4.4 Protection against electric ShOCK ........cccvviiiiiiii e, 12

5.5 R ITADIITY e e e 12
5.5.1 (L0 T {1 ¥ o TUE=3 o] o 1= -1 { [0 o 1 12
5.5.2 R B C OV BT Y i e 12
5.5.3 R TS = 1 PPN 12

B TSt MEENOUS .. et e 12
6.1 LTy T=T = VI =T U T =0 0= g £ 12
6.1.1 TeStiNG CONAILIONS ...t e e e 12
6.1.2 INStruMENtS aNd AEVICES ....uneii e 13

6.2 RV EST U = T 1= 13 oY 14
6.3 CONErOl SYSTEM LB et 14
6.4 P eI fOrMANCE TEST ot 14
6.4.1 XoFAY DEAM ENEIQY et et 14
6.4.2 DG = YA 11 14 Lo To T=Y o 1= 157 /Z% 15
6.4.3 X-ray beam air Kerma rate .......ocuviuiiiiii e 16
6.4.4 X-ray beam fOCal SPOt.... oo 16
6.4.5 X-ray beam aSYMMELIY couen e e 18
6.4.6 XaFAY SENSILIVITY et 18

SEK Svensk Elstandard SS-EN IEC 62976, utg 1:2020



IEC 62976:2017 © IEC 2017 -3-

6.4.7 LeaKage OSE FAte .. e i 18
6.5 Electrical safety teStINg .ouuiui e e 19
6.5.1 ProteCtiVe groUNGING ... v e e e 19
6.5.2 INSUIALION FESISTANCE .. ittt 19
6.5.3 DieleCtriC StreNgth. ..o 19
6.5.4 Protection against electric ShOCK ..., 19
6.6 =Y =Y o 11 1120 (=] A 19
6.6.1 CONLINUOUS OPEIATION ...t et e e eeaas 19
6.6.2 R B C OV Iy i 19
6.6.3 RS AT et 19
AR 1 0 =Y o T=Toa dTo] o I AU 1= S PP 20
7.1 INSPECLION ClasSSIfICALION .....iuiic e e 20
7.2 INSPECEION IEBIMS ..ottt ettt e e e e 20
7.3 (O 1 (=T g To] N AT = PP 20
8 Marking, packaging, transportation, storage and accompanying documents................... 20
8.1 = Y04 o 20
8.1.1 ACCEIBIATON SIGNS ...ttt 20
8.1.2 Component NAMEPIALES ...ovu i 21
8.1.3 LA IS e 21
8.1.4 LAV = 1 11 o = Lo = 21
8.2 = 13 1= o | [ Lo PPN 21
8.3 I = TaE] o Lo 5 = Ui o] o PP 21
8.4 ] e =Y e 21
8.5 Accompanying AOCUMENTS ....iuuiuiii i e et e e e ene e 22
8.5.1 INSEIUCTIONS ...t et e e 22
8.5.2 Product CertifiCation ... ... 22
8.5.3 Other OCUMENTES ....iiii it e e ees 22
Figure 1 — Naming CONVENTION ....iiuiit it e e e e e et e e e e e eneeaeen 8
Figure 2 — Sketch map of the test Module ... 13
Figure 3 — Sketch map of the copper block with a swivelling edge...........ccooiiiiiiiiiinan. 14
Figure 4 — Schematic diagram of X ray beam radial uniformity measurement........................ 15
Figure 5 — Schematic diagram of the testing module in front of the detector.......................... 16
Figure 6 — Schematic diagram of the “Sandwich” test module placement .............cc.ooiiinne. 17
Figure 7 — Schematic diagram of the copper block test module placement............................ 17
Figure 8 — Diagram of leakage dose measurement POINES .......c.ovviiiiiiiieiieei e 19
Table 1 — Specifications of several commonly used accelerator models............ccooviiiiinean.e. 9
Table 2 — Half value layer of materials corresponding to commonly used X-ray beam
LT 01T 0 L= PSP 10
Table 3 — X-ray homogeneity of commonly used X-ray beam energies...........ccoeevvvvevnennennnnn. 10
Table 4 — X-ray beam air kerma rate of different models ...........ccoovviviiiiii i, 11
Table 5 — Detection range of equivalent steel thickness corresponding to commonly
USEd X-ray DEaAM ENEIGIES ..o e 11
Table 6 — TeStiNG CONAITIONS ...ouiniiii e e e e e e e e e ea e aees 13
Table 7 — Inspection items of the @aCCeIEIrator ........ovviiiiii e 20

SS-EN IEC 62976, utg 1:2020 SEK Svensk Elstandard



1)

2)

3)

4)

5)

6)

7

8)

9)

-4 - IEC 62976:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL NON-DESTRUCTIVE TESTING EQUIPMENT —
ELECTRON LINEAR ACCELERATOR

FOREWORD

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.

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.

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.

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.

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.

All users should ensure that they have the latest edition of this publication.

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.

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.

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 62976 has been prepared by technical committee 45: Nuclear
instrumentation.

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

FDIS Report on voting

45/821/FDIS 45/824/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.

SEK Svensk Elstandard SS-EN IEC 62976, utg 1:2020
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INDUSTRIAL NON-DESTRUCTIVE TESTING EQUIPMENT —
ELECTRON LINEAR ACCELERATOR

1 Scope

This document gives the rules of naming, technical requirements, test methods, inspection,
marking, packaging, transportation, storage and accompanying documents for electron linear
accelerator equipment for Non-Destructive Testing (NDT).

This document applies to NDT electron linear accelerator equipment in the X-ray energy
range of 1 MeV to 15 MeV, including the accelerator equipment for radiographic film,
computed radiography with imaging plates, real-time imaging, digital detector array and
industrial computerized tomography.

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.

ISO/IEC Guide 37:2012, Instructions for use of products by consumers

ISO 780:2015, Packaging — Distribution packaging — Graphical symbols for handling and
storage of packages

ISO 19232-1:2013, Non-destructive testing — Image quality of radiographs - Part 1:
Determination of the image quality value using wire-type image quality indicators
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