ICS 19.100 SLOVENSKA TECHNICKA NORMA Oktober 2022

Nedestruktivne skusanie STN
Skusanie akustickou emisiou EN 17391
Monitorovanie akustickej emisie v prevadzke

kovového tlakového zariadenia a konstrukcii
VSeobecné poziadavky

01 5090

Non-destructive testing - Acoustic emission testing - In-service acoustic emission monitoring of metallic pressure equipment and structures -
General requirements

Tato norma obsahuje anglicku verziu eurdpskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR ¢. 09/22

Obsahuje: EN 17391:2022

obsahuje
farebné
strany

135584

Urad pre normalizéciu, metrolégiu a skigobnictvo Slovenskej republiky, 2022
Slovenska technicka norma a technicka normalizacna informacia je chranena zakonom €. 60/2018 Z. z. o technickej normalizacii.


scasna
obrázok pre farebnú normu


STN EN 17391: 2022 Urad pre normalizaciu, metrolégiu a ski$obnictvo Slovenskej republiky

EUROPEAN STANDARD EN 17391
NORME EUROPEENNE
EUROPAISCHE NORM June 2022

ICS 19.100
English Version
Non-destructive testing - Acoustic emission testing - In-
service acoustic emission monitoring of metallic pressure
equipment and structures - General requirements
Essais non destructifs - Controle par émission Zerstorungsfreie Priiffung - Schallemissionspriifung -
acoustique - Surveillance en service par émission Uberwachung der Schallemission von metallischen
acoustique des équipements et structures métalliques Druckgeraten und Strukturen im Betrieb - Allgemeine
sous pression - Exigences générales Grundsatze

This European Standard was approved by CEN on 5 March 2021.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 17391:2022 E
worldwide for CEN national Members.



STN EN 17391: 2022 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EN 17391:2022 (E)

Contents Page
EUTOPEAN fOT@WOTIM ...cviiiieieseiassssssssssssssssssssssssssssassssssssssssssssssssssssasssasassssssssssssssssssssasasssassnsn s ss s st snsssmsssasassssssssnsnssssasans 4
00100 300710 U 00 ) o 5
1 Y 6 0 6
2 V(00 0 00 B T Q=) ) (=) 1 Ut 6
3 Terms and defiNitions ... ————————————————————— 6
4 Personnel qUalifiCation ... 6
5 Information Prior t0 tEStING ... —————————————_—— 7
5.1 Structural iNfOrMatioN ... —————————————— 7
5.2 Operating CONAItIONS ... —————————————————— 7
53 AE €VeNt MECRANISIINIS ...cciuiiiirsssssssssssssssssssssssssss s e sEeEE e R R R R R R SRR RS 8
LS T 7 1) i 1 8
L0 207 00 v Tl 4 03 o011 1 o 8
LS8 T8 T 011 1 o/ 01 L0 L 9
5.3.4 Friction, fretting and cavitation EroSioN ... —————————— 9
6 Monitoring MethodOlOZY ... ————————————————— 9
6.1 Periodic, temporary or continuous MONILOIING ....cccccvimiesesmsmsssssmimmsmsnss s ————— 9
6.2 On-site or remote-controlled MONItOTING......ccouusrsmsmsmsmmsesesssmsssmss s ————————— 10
6.3 Supervised or automated MONITOTING ... ——————————————— 11
7 Monitoring inStrumentatioN. ... ——————————————————— 11
7.1 SYStEM IF@UITEIMEINES ...cucvriurmsmsmssmsmssssssssnssssssssssssssssssnssssssssssssasssssssssssssssssssssssssssnssnssassassnnnssnsesssassnnnssssnsenass 11
7.2 Sensors and Preamplifiers.... i ————————————————— 11
7.2.1  GeNeral reqUITEIMENLES ......cocomimsmsisismsmsmsnsssssssssssssssss s s ssssasasas s s E e e R RS AR S RS e e AR R AR AR AR SRR AR AR AR R RS 11
7.2.2 Frequency range (band Width) ....ss—————— 12
%28 T 00111 0 18 073 1) 13
7.2.4 Mounting MeEthOd.. s R 13
7.2.5 Temperature range, Wave SUIAE USAZE ....cccuuurrsmsmsmsmssssmssssmsmssssssssssssssssssssssssssssssssssssssssssssssssssasssasssssses 13
7.2.6 Use in explosive atMOSPREre ... sssssssssasss s sssssssssssssssssssasasasasass 13
7.2.7  IININETSEUA SEIISOT'S cueureresrssasesessssssssssisssssssessssssssssssssssssssssssssss s se s ssass e aE s S E A AA AR E AR AR AR RS E R SRR R AR AR R SRR RS 13
7.2.8 Integral electronics (amplifier, band-pass filter, RMS converter, ASL converter).............. 13
A7 B € (0 1)1 D 14
7.2.10 External preamplifiers.... s sssssssssssassssssssssssssssssssssssssssasasasasass 14
7.2.11 Sensor and preamplifier cables......cc s ——————————————— 14
7.3 POrtable AE @QUIPMENT ...t ss s s s s msmsasasassnses 14
7.4 Single channel and multi-channel AE eqUipMENT ... 14
7.5 MEASUIred PATAIMELEI'S ..ucouiiiiisisesmssssssssssssssssssssssssssssssssssasasassssssssssssssssssssssesmsasasasss s s sn s snsssssesesEsE SRR R R R RS 14
7.5.1 Burst SIgNAal PATamMETEr'S ... .o ssssssssassss s m s s e e e e R R R AR AR RS 14
7.5.2 Continuous SigNAal PATAMELET'S ... s e e s e as 15
7.6 Verification of sensor sensitivity and coupling qUality ... ———— 15
7.7 EXterNal PAramEtersS .. .ouiiirsesmssssssssssssssssssssssssssssssssssasasassssssssssssssssssssssssssasasas s s s sssssnsssssssssssasasasasansnsns 15
7.8 EL N D] 1) 15
7.9 Monitoring in hazardous areas....... s —————————————————— 16
8 Pre-monitoring measuremeEnts ... —————— 16
8.1 Wave propagation beRavioUr ... —————— 16
L 2 O O < 1T - 16
8.1.2 Liquid Or 8as CONTAINIMENT ... e s e 17
8.1.3  Wall thiCKINESS ..ucrieriririnmisssssssssssssssssssssss s ssssss s ass s s s e AR e 17



STN EN 17391: 2022 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EN 17391:2022 (E)

8.1.4 Geometry of the SIIUCIUIE ... —————————————— 17
L2 20 T 0 113 11 () 17
£ 20 ORI 11y 2 Lo 0) ] 0 221 i 1 ) o L 17
8.2 Background N0iS€ MeaSUTEIMENT ........ocsmsmsmsmsismsssmsmssssssssssssssssssssssssssssssasassssssssssssssssassssssssasasasasssssssss 17
8.2.1 Representative 10Cation ... s 17
L I o o g0 4 Lo 18
8.2.3 Other diStUrbanCe NOISE ... s e e e bR R R s e 18
8.2.4 Noise SAMPIING PETIOd ....uvrciiiesirrinsssssssesirsss s s 18
8.3 Sensitivity of AE monitoring using linear or planar 10cation .......—————. 18
9 MONILOTING PrOCEAUIE......cuciirrrrssmsmsnssssssssssssss s E R RS A SRS A A AR E R R AR AR R AR AR AR 19
9.1 RT3 T80 ol 10 ET U0 0] 4 0 0 19
9.2 EXternNal ParametersS. ... immsmssisisisssssssssssssssssssssssssssasassssssssssssssssssssssssssasasassssssssnsssssssssssssssasasasssssssss 19
9.3 Instrumentation VerifiCation..... s ————————————— 19
9.4 Data acquisition and online filtering......u i ————————— 19
10 LD E T T ) 1B 1A 20
0L T 7 1 =5 - | 20
10.2  ONIINE QNALYSIS cuiuiirrnnsmsmsmsmsmsnsnsssssssssssssss s s s sssssssssssas s s s s s sn s s sEsEsERERRRR SRR R R R RR R SRR E RS 20
10.3 DAt PrOCESSING ..uceisururiusmssrsmsisnssssssssssssssssssssssssssssssssssmssssesssas s R R SRS AR R A AR AR AR R SRR AR AR ERRR SRR AR R AR R AR AR R AR R AR R RS 20
0 0 B T 4 1) o 1 20
10.3.2 Background NOISe analySiS....ummmmsmsmimsssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssasssssssssses 20
10.3.3 Pre-location data analySis ... sssssssasasas s sssssssssssssns 21
10.3.4 AE @VENT L0CATION wcurucurciinimsssnsssssssssssssss s s e e R AR e e e 21
10.3.5 CIUSEET ANALYSIS wiuirersrsmsmsmsmsmssssssssssisismssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssnsssesssssesssmsmsasasssnsnsnsnsnsssssnans 22
10.3.6 Pattern reCOGNItiON ... e 22
11 AE source interpretation and evaluation...... s ——————————— 22
11.1 Interpretation Of AE reSUILS ... es 22
11.2  Source evaluation Criteria ... ————————————— 23
11.3  Grading Of AE SOUTCES ..cccccisiusesmsssssssssssssssssssssssssssssssssssssssssssssssss s s ssassss s s s assssss s s sssas s s s asassnes 25
11.4 Verification of AE sources and follow-up NDT ... 26
12 Documentation and rePOTrting ... 26
Annex A (informative) Fatigue crack growth and associated acoustic emission applied to
monNitoring of MAarine SIrUCTUTES ... ————————————— 27
133 10) U0 ) 1] 1, 38



STN EN 17391: 2022 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

EN 17391:2022 (E)

European foreword

This document (EN 17391:2022) has been prepared by 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 December 2022, and conflicting national standards
shall be withdrawn at the latest by December 2022.

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.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

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

Acoustic emission testing (AT) is well established for the detection of discontinuities in metallic
structures. Furthermore, AT is widely accepted and applied during hydraulic or pneumatic test. In-
service acoustic emission (AE) monitoring can provide global surveillance of structural details for early
detection of active cracks and damage evolution. It allows through life damage assessment guiding
subsequent non-destructive testing (NDT) for damage verification and damage sizing purposes.
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1 Scope

This document specifies general requirements for in-service acoustic emission (AE) monitoring. It
relates to detection, location and grading of AE sources with application to metallic pressure equipment
and other structures such as bridges, bridge ropes, cranes, storage tanks, pipelines, wind turbine
towers, marine applications, offshore structures. The monitoring can be periodic, temporary or
continuous, on site or remote-controlled, supervised or automated. The objectives of AE monitoring are
to define regions which are acoustically active as a result of damage or defect evolution.

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.

EN 1330-1:2014, Non destructive testing — Terminology — Part 1: List of general terms

EN 1330-2:1998, Non destructive testing — Terminology — Part 2: Terms common to the non-destructive
testing methods

EN 1330-9:2017, Non-destructive testing — Terminology — Part 9: Terms used in acoustic emission
testing

EN 13477-1:2001, Non-destructive testing — Acoustic emission — Equipment characterisation — Part 1:
Equipment description

EN 13477-2:2010, Non-destructive testing — Acoustic emission — Equipment characterisation — Part 2:
Verification of operating characteristic

EN 13554:2011, Non-destructive testing — Acoustic emission testing — General principles
EN 60529:1991, Degrees of protection provided by enclosures (IP Code)?

EN ISO/IEC 17025:2017, General requirements for the competence of testing and calibration laboratories
(ISO/IEC 17025:2017)

koniecnahladu - textdalejpokracujevplatenejverzii STN

1 As impacted by EN 60529:1991/corrigendum May 1993, EN 60529:1991/A1:2000, EN 60529:1991/A2:2013,
EN 60529:1991/AC:2016-12 and EN 60529:1991/A2:2013/AC:2019-02.


https://www.iso.org/obp
http://www.electropedia.org/

	EN 17391(2022)_e_stf.pdf
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Personnel qualification
	5 Information prior to testing
	5.1 Structural information
	5.2 Operating conditions
	5.3 AE event mechanisms
	5.3.1 General
	5.3.2 Crack growth
	5.3.3 Corrosion
	5.3.4 Friction, fretting and cavitation erosion


	6 Monitoring methodology
	6.1 Periodic, temporary or continuous monitoring
	6.2 On-site or remote-controlled monitoring
	6.3 Supervised or automated monitoring

	7 Monitoring instrumentation
	7.1 System requirements
	7.2 Sensors and preamplifiers
	7.2.1 General requirements
	7.2.2 Frequency range (band width)
	7.2.3 Coupling agent
	7.2.4 Mounting method
	7.2.5 Temperature range, wave guide usage
	7.2.6 Use in explosive atmosphere
	7.2.7 Immersed sensors
	7.2.8 Integral electronics (amplifier, band-pass filter, RMS converter, ASL converter)
	7.2.9 Grounding
	7.2.10 External preamplifiers
	7.2.11 Sensor and preamplifier cables

	7.3 Portable AE equipment
	7.4 Single channel and multi-channel AE equipment
	7.5 Measured parameters
	7.5.1 Burst signal parameters
	7.5.2 Continuous signal parameters

	7.6 Verification of sensor sensitivity and coupling quality
	7.7 External parameters
	7.8 AE system
	7.9 Monitoring in hazardous areas

	8 Pre-monitoring measurements
	8.1 Wave propagation behaviour
	8.1.1 General
	8.1.2 Liquid or gas containment
	8.1.3 Wall thickness
	8.1.4 Geometry of the structure
	8.1.5 Insulation
	8.1.6 Surface preparation

	8.2 Background noise measurement
	8.2.1 Representative location
	8.2.2 Process noise
	8.2.3 Other disturbance noise
	8.2.4 Noise sampling period

	8.3 Sensitivity of AE monitoring using linear or planar location

	9 Monitoring procedure
	9.1 Sensor positioning
	9.2 External parameters
	9.3 Instrumentation verification
	9.4 Data acquisition and online filtering

	10 Data analysis
	10.1 General
	10.2 Online analysis
	10.3 Data processing
	10.3.1 General
	10.3.2 Background noise analysis
	10.3.3 Pre-location data analysis
	10.3.4 AE event location
	10.3.5 Cluster analysis
	10.3.6 Pattern recognition


	11 AE source interpretation and evaluation
	11.1 Interpretation of AE results
	11.2 Source evaluation criteria
	11.3 Grading of AE sources
	11.4 Verification of AE sources and follow-up NDT

	12 Documentation and reporting
	Annex A (informative)Fatigue crack growth and associated acoustic emission applied to monitoring of marine structures
	A.1 Acoustic emission power, energy and intensity
	A.1.1 General
	A.1.2 Acoustic emission power
	A.1.3 Acoustic emission energy
	A.1.4 Acoustic emission intensity

	A.2 AE power and resulting waves from a micro-fracture event (AE source)
	A.3 AE detectability
	A.4 Fatigue crack growth
	A.5 Critical crack depth
	A.6 Crack growth rate and required duration of monitoring
	A.7 AE fatigue monitoring of ship hull structure





