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European foreword

This document (EN ISO 20769-1:2018) has been prepared by Technical Committee ISO/TC 135 "Non-
destructive testing" in collaboration with Technical Committee CEN/TC 138 “Non-destructive testing”
the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by April 2019, and conflicting national standards shall be
withdrawn at the latest by April 2019.

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 supersedes EN 16407-1:2014.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 20769-1:2018 has been approved by CEN as EN ISO 20769-1:2018 without any
modification.



EVS-EN ISO 20769-1:2018

Contents Page
FOT@WOT .......coocccce st \%
1 SCOPI ... 1
2 NOTITNATIVE TEECI@INCES .........cccccocovooveieossie sttt 1
3 Terms aNd AefiNMETIOINIS ... ss s 2
4 Classification of radiographic teChNIQUES ... 4
5 GEMETAL ......ooooe s 5
51 Protection against ionizing radiation........... 5
5.2 Personnel qualification ... .5
5.3 [dentification Of radiO@IaPRS .. ..ot 5
5.4 IMTKITLE e 5
5.5 Overlap of films or digital images w5
5.6  Types and positions of image quality indicators (IQI) ... 5
5.6.1  Single wire or step hole TQIS ... 5
5.6.2  Duplex wire IQI (digital radiographs) ... 5
6 Recommended technigues for making radiographs
6.1 Test arrangements ...
6.1.1  General.......... OSSO
6.1.2  Radiation source located on the pipe centre line ...
6.1.3  Radiation source located offset from the pipe centre line......
6.1.4  Alignment of beam and film/detector. ...,
6.2 Choice of radiation SOUICE.... ...
6.3 Film systems and metal SCrEENS ...
6.4 Screens and shielding for imaging plates (computed radiography only)
6.5 Reduction of scattered radiation . ... ..o
6.5.1  Filters and COIMAtOrsS ......... oo
6.5.2  Interception of back scattered radiation
6.6  Source-to-detector distance................ .otk 1R AR
6.7  Axial coverage and overlap........... P 1151184881881
6.8 Dimensional cCompParators ... e
6.9 Image saturation and use of lead strips to avoid burn-off ...
6.10 Selection of digital radiographic equipment..... ) o S
6.10.1  General ... o o
6.10.2 CR systems
6.10.3 DDA SYSTEINIS ... et
7 Radiograph/digital image sensitivity, quality and evaluation.................. 17
7.1 Evaluation of image quality..
701 GOMETAL e
7.1.2  Maximum grey level in free beam (digital radiographs)
7.1.3  Minimum normalized signal-to-noise ratio (digital radiographs)........c..cccccouucee 17
7.2 Density of film radiographs
7.3 Film processing..........ccccen
7.4 Film viewing conditions .
7.5 Dimensional calibration of radiographs or digital images..........ciiii,
751 GENETAl .o
7.5.2  Measurement of distances in radiographic setup... .
7.5.3  Measurement of pipe outside diameter ... e
7.5.4  Dimensional COMPAarator. ... ) S—
7.6 Wall thickness measurements for film radiographs
7.7  Wall thickness measurements for digital radiographs..........,
7.7.1  Interactive ON-SCreen MeASUTIEIMENLES ...
7.7.2  Grey-level profile analysis methods...................
7.8  Remaining thickness measurements for degradation

© 1S0 2018 - All rights reserved iii



EVS-EN ISO 20769-1:2018

7.8.1  Measurements for internal degradation ...

7.8.2  Measurements for external degradation........osnes

8 Digital image recording, storage, processing and VIeWING ...

8.1 Scan and read out of image

8.2 Multi radiograph tECRNIQUE ...

8.3 CalIDTATION OF DIDAS ....ooo et

8.4 Bad pixel interpolation.

8.5  Image processing.........

8.6 Digital image recording and storage

8.7 MONItOr VIEWING COMAITIONS ...oooreree e

9 T@ST TE@POT L .......oo ek

Annex A (informative) Choice of radiation source for different pipes

Annex B (informative) Remaining thickness measurements for internal degradation......................... 30
Annex C (informative) Remaining thickness measurements for external degradation ..................... 33
BIBLIOGIAPIY ... 37

iv © ISO 2018 - All rights reserved



EVS-EN ISO 20769-1:2018

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 135 Non-destructive testing, Subcommittee
SC 5 Radiographic testing.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

Alist of all parts in the ISO 20769 series can be found on the ISO website.
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Non-destructive testing — Radiographic inspection of
corrosion and deposits in pipes by X- and gamma rays —

Part 1:
Tangential radiographic inspection

1 Scope

This document specifies fundamental techniques of film and digital radiography with the object of
enabling satisfactory and repeatable results to be obtained economically. The techniques are based on
generally recognized practice and fundamental theory of the subject.

This document applies to the radiographic examination of steel pipes for service induced flaws such as
corrosion pitting, generalized corrosion and erosion. Besides its conventional meaning, “pipe” as used
in this document is understood to cover other cylindrical bodies such as tubes, penstocks, boiler drums
and pressure vessels.

Weld inspection for typical welding process induced flaws is not covered, but weld inspection is
included for corrosion/erosion type flaws.

The pipes can be insulated or not, and can be assessed where loss of material due, for example, to
corrosion or erosion is suspected either internally or externally.

This document covers the tangential inspection technique for detection and through-wall sizing of wall
loss, including with the source:

a) on the pipe centre line; and
b) offset from pipe centre line by the pipe radius.

[SO 20769-2 covers double wall radiography, and note that the double wall double image technique is
often combined with tangential radiography with the source on the pipe centre line.

This document applies to tangential radiographic inspection using industrial radiographic film
techniques, computed radiography (CR) and digital detector arrays (DDA).

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.

IS0 9712, Non-destructive testing — Qualification and certification of NDT personnel

ISO 11699-1, Non-destructive testing — Industrial radiographic film — Part 1: Classification of film
systems for industrial radiography

ISO 11699-2, Non-destructive testing — Industrial radiographic films — Part 2: Control of film processing
by means of reference values

ISO 16371-1, Non-destructive testing — Industrial computed radiography with storage phosphor imaging
plates — Part 1: Classification of systems

ISO 19232-5, Non-destructive testing — Image quality of radiographs — Part 5: Determination of the
image unsharpness value using duplex wire-type image quality indicators
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