bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

L 96 13445-5:2021/2021
U5goM0390ml LGobs®@o

LL3: 23.020.30

56535359 gds¢0 6930l FMM3Fgeo -bsfiogo 5: 0bL3gJEH0MYdS s TS

© BLo3 LsgdoMmzgemls LEsbEIMGHIBOLS s gEMMEIMYOol gMHMZbmo LosgagbEm
2021



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

UL 96 13445-5:2021/2021

L506gMmMT>30Mm Bmbsgdgdo

1  800gde0s s 533904905 Bsdmddgome: LLO3-BogdoMmM3gEMml LEobotMEgdols
@5 I9BHOMEMRo0ol 9H™M36vo BosggbG™ML 49bgesmo  oMgddHmeol 24/12/2021 {iewols
Ne 82 996356 gdom

2 30md1E0s ,053BMOEOL“ MsMdbols IgomEom: bBIBEIMHEHODIE00L 93MM3YEo

3™doBgBHol (Bgh)  LEbIMEHO 9b 13445-5:2021 ,, sGogo3bgergdso (bg30l FMOFgero -
Bsfoeo 5: 06L3gdEH0Mgds s JodMm(3s”

3  boggwoco:

4 MH9poLEAMOMGOME0s:  LLO3-LodoMm3zgeml LEIbIOEGHIdoLs ©s  TgGHOMEwmyools
960m36m0 LoogIBEBHML MgglbB®do: 24/12/2021 ferols Ne268-1.3-021975

§0b5800gdsMg L sbatEol bgdolidogmo gm®dom gs3MEgmgds 15s5agbE Ml 6305MMZz0L 33¢9dy
53603505



Copyright © CEN/CENELEC- Licenoad B3GR 1 s ristib it Hadudnt e babiastdondobam st oec 23

EUROPEAN STANDARD EN 13445-5
NORME EUROPEENNE
EUROPAISCHE NORM May 2021

ICS 23.020.30 Supersedes EN 13445-5:2014

English Version

Unfired pressure vessels - Part 5: Inspection and testing

Récipients sous pression non soumis a la flamme - Unbefeuerte Druckbehélter - Teil 5: Inspektion und
Partie 5: Inspection et controle Priifung

This European Standard was approved by CEN on 24 February 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

© 2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13445-5:2021 E
worldwide for CEN national Members.

€2-03Ad-T20Z :paJdAIldd ‘NLSOTD 01 8SN Pa1dIIIsSal pue uolnguisip paliwi| 104 NLSOTD 01 pasuadl] -03TINIO/NID @ ybuAdo)



Copyright © CEN/CENELEC- Licenoad REIEBR 1% i ristib it Hadudnldebabastdondobam St 8ec 23

EN 13445-5:2021 (E)
Issue 1 (2021-05)

Contents
Page

1 Y . 0 7
2 NOIMATtIiVE FEfEIEINCES ...iiiirriimsmsisirss s AR e 7
3 Terms and definitions ... ———————————————T——_———— 8
4 Performance of inspection and teSting .......cu—————— 10
4.1 L) 1T o Y 10
4.2 00 0L ot 1) 10
4.3 Non-destructive testing (NDT) ..o sssssssssasssssssssssssssssssssssaes 10
5 Technical dOCUMENLES ... ————————————————_— 10
5.1 L) 1T o Y 10
5.2 Information to be contained in the technical documents ..........ccovvnn———— 10
LS00 O - 1 1) o | 10
5.2.2 General description of the pressure vessel ... 10
5.2.3 Design and construction draWings ... 11
5.2.4 Descriptions and explanations necessary for an understanding of the drawings and

diagrams and the operation of the pressure vessel........———s 11
5.2.5 Results of design calculations and examinations carried Out.........cunn———— 11
LS ST T o) 010 ) o 13
5.2.7 Technical/manufacturing SChedUIE ... ——————————— 13
5.3 D@SIZI TEVIEW ..uuiuseirsscssssssmsmissssssssssss s s AR A AR RS SRR AR R R E AR AR R RS 14
L0 101 R €3 1 1 - | 14
LT T 0 LT3 ¥ B ) 4 = 14
6 Inspection and testing during fabrication ... ————————— 15
6.1 L) 1T i Y 15
6.2 Manufacturing procedures and construction drawings ......cc———————— 15
6.3 Material traceabilily ... —————————————— s ———— 15
L 200 T £ 1 1) Y S, 15
6.3.2 Special Conditions - Material Marking ... 15
6.4 Preparation for manufacturing ProCesSes ... 15
L 0 T £ 1 U] Y S, 15
6.4.2 Joint preparation teStiNg ... —————————————————_ 16
6.4.3 Inspection of VesSel SUPPOTITLS ... sssssssssssasssssssssssssssssssssaes 16
6.4.4 Inspection associated With fOrming ... —————————— 16
6.4.5 Testing of areas subject to significant through thickness tensile stress.........cumnsnsniesnn 16
6.5 =] o L, 16
L0 S €7 1 1) | . 16
6.5.2 Verification of welder and welding operator qualification and procedures

(0 LT Lo 1 T ) o 17
LSRS0S T 0013 o TeTot 0 00 Q0T 80 02 11 17
6.6 Non-destructive testing of welded JOINtS........ccovcvnninmsn s ————————— 17
6.6.1 Extent of nON-destructive teStiNg ... s sses 17
6.6.2 Determination of extent of non-destructive testing.........coouumnmnmnmnmmmnm———— 21
6.6.3 Performing non-destructive teSting.......cu s —————————— 29
6.6.4 Description and acceptance level of imperfections........on s ———————— 30

€2-03Ad-T20Z :paJaAlldd ‘NLSOTD 01 8SN Pa1dIIIsSal pue uolnguisip paliwi| 104 NLSOID 01 pasuadl] -03TINIO/NID @ ybuAdo)



Copyright © CEN/CENELEC- Licenoad REIEBR 1% i ristib it Hadudnldebabastdondobam St 8ec 23

EN 13445-5:2021 (E
Issue 1 (2021-05

6.6.5 Stage Of PEIrfOTMANICE ......coiirinrrmsmiississssss s R0 30
6.6.6 Procedure for non-destructive retesting ... ————————— 30
6.6.7 Non-destructive testing doCUMENTALION ..o ———————— 31
6.7 DeStructive teSHING ..o —— 31
6.7.1 Extent of deStructive teStiNg ... —————————— 31
6.7.2 Schedule for desStructive teStING.....ummmnmssmmsmsssssss s 31
6.7.3 Verification of deStruCtiVe tESLS ... ———————— 31
L S 2T o7 ) o 31
6.8 Heat-treatment ... e 31
7 Y0 Lo To00 01 g T 0 L] 32
7.1 L0 1T i | 32
7.2 Subcontracted welding related activVities ......———————————— 32
7.3 Subcontracted non-destructive testing activities ... —————— 32
7.3.1 Use of contract NDT personnel at the premises of the vessel manufacturer.........ccccuesiuenns 32
7.3.2 Subcontracting of NDT at a sSubcoOntractors PremiSes.....ssssssss 33
8 MiISCEIIANEOUS LESLS ...uuierirrescsisissssissss s s a R e 33
9 06T 110 1o o) P, 33
9.1 =3 1 1) - 33
9.2 LOF: T 1T 030z 1 (00 0 T8 00 @0 L o 34
£ 2 R €7 1T i 1 34
L 27207 20 011 11) i 10 (0] 1 T 34
L2 2072055 TR 0 o 11 (=) 1 Lo 35
9.3 [Nt fiCAtION .t ——————————————— 35
9.4 = o3 o = U0 L, 35
10 FINAl QSSE@SSIMENT ..uuiuiiirirnsisnsnsnsssssssssss s A e E e R AR R R RS AR A R AR AR e e e e R R RS 35
T S 7 1 1) o 1 35
10.2 Extent of final aSSESSMENT ... s 36
10.2.1 Visual and dimensional INSPECionN ... 36
10.2.2 Review Of dOCUMENTATION c...cieiuieieirnsssssssssssssssssssssssssss s e e 37
B 200 T o 1010 = 37
10.2.4 Post pressure test iINSPECiON ... ——————————— 48
10.2.5 Inspection of Safety aCCESSOTIES. .. —————————— 48
11 Marking and declaration of compliance with the standard. .......cconnmsnssnsnnnnssnssinsssssnnns 48
0 1) £ =) - 48
11.2  MarKing mMethod..... s s 48
B s B 7 1 () 1 48
11.2.2 Direct SEAMPING ..coieicinsnisrmsisnsnsmsmssssssssssssssssssssssssss s sss s ssss s s s s m s E RS AR RS E AR SRR AR R AR R R AR R AR R AR R RS 49
0 00 200 L\ 1 10 =3 ] = 1 49
11.3  MAarKiNgG UNILS i asass s s e s s 49
11.4 MAarKiNg CONTEIES ..ccoiiiiisisismsnsnssssssssssssssss s ssssssssas s RS EEEEERE SRR AR R RR AR AR AR R AR R AR R R E RS 49
11.5 Declaration of compliance with the standard ... ———— 50
12 10 10T 00D 10 L) 4 . 51
12.1  TyPE Of dOCUMENLES ...cucciiisesnsnisissssssssssssssssisssssssssssssssssss s s s s s sssssmsasas s s s s s s e e e e e SR SRR RS AR AR R R R R R R R SRR ERE RS 51
12.2 Control and access Of AOCUMENTES ... s asasns 52
12.3 Retention Of AOCUMENES ... s m s e 52
Annex A (normative) Inspection and testing of serially produced pressure vessels.........ccusennses 53
A1l 0000 0007 L1 U0 0 o O, 53
A2 Limitations for vessels permitted to be classified as serially produced .........ccocuorirrcnsnnnns 53
A3 Limitations for MOdel... s ——————————————— 53

€2-03Ad-T20Z :paJaAlldd ‘NLSOTD 01 8SN Pa1dIIIsSal pue uolnguisip paliwi| 104 NLSOID 01 pasuadl] -03TINIO/NID @ ybuAdo)



Copyright © CEN/CENELEC- Licenoad REIEBR 1% i ristib it Hadudnldebabastdondobam St 8ec 23

EN 13445-5:2021 (E)
Issue 1 (2021-05)

A4 o0 0 0 74 0 T 1 54
A5 117 (010 T B T3 0 2 1 54
A.6 Quality or manufacturing Plan ... ———————————————————— 54
A7 Inspection, non-destructive testing and pressure testing..........umm————— 55
7 W50 TR 510 30715 U ) o 55
A.7.2 General NDT procedure for serially produced pressure vessels....... 55
A.7.3 Pressure test for serially produced pressure VesSels....... 55
2 W T L/ 5 55
A9 Documentation / CertifiCation ... s——————————— 56
Annex B (normative) Detailed dimensional requirements for pressure vessels ... 57
Annex C (normative) Access and inspection openings, closing mechanisms and special

10CKING €lEMENLES......ouiicircsisisiesisnssssssssss s AR n 59
C1 T 5 1<) - | 59
C.2 Types and dimensions of access and inspection OPeNings ..o 59
O R 1 11 4 (0] (T 59
O & E ) 1 1 | (0] LT, 59
O T & = T 1 11 ., 59
O S =1 1Y 11 ) (< 60
O Y 1 - 1 U0 LT, 60
C3 Types, location and minimum number of access and inspection openings........cuueesesenss 60
C4 Alternative requirements for sightholes openings on small vessels ..........ccoonnnnnninennsssnsnses 62
C.5 Closing mechanisms and special locking elements ........ccoiimnmnmmnmn———— 62
O 0 T o 1 00 1 62
O T0 D T3 i 41 U0 L0 L, 62
C.5.3 Materials of cONStruction, deSIZN ... s 62
C.5.4  SCIrEW CLAIMPS ..couiuiuciisisssiisssssssssssssssssssssss st ssasas s e E AR AE AR R A SRS EE R R E AR AR AR AR RARAE AR AR R R R R AR R AR AR RS 63
C.5.5  HiINGEA DOILS et s e 64
C.5.6  YOKE-LYPE ClOSUTES...couiiiismsmsmssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssasasss sssssssssssassssssssasasassssssn s snsnssassssases 65
C.5.7 Quick opening and ClOSIiNG AEVICES ... sssssssssases 66
Annex D (informative) Leak TeSting ......cumsmmmmmnmsmsssisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssaes 73
0 20t O €< 1 V) Y . 73
D.2  LeaK tesSting PerSONNEL.... s s s s s 73
Annex E (informative) ACOUSEIC €MISSION ....ocociiirsmsmsmsmssisssisssssssssssssssssssssssssssssssss s ssssss s s ssssssssaes 74
E.l T 5 1<) | 74
E.2 LT3 0 B = U o F= 1 o 74
E.3 ACOUStiC €MISSION PEISONNEL ...ccimieieieirrsssssssssmsmsnss s e e 74
E.4 Additional reqQUITrEMENTES. ..o e e 74
Annex F (normative) Inspection and testing of pressure vessels or parts subject to creep.......... 75
F.1 T 5 1<) | 75
F.2 Extent of InSpection and teStING ... —————— 75
F.3 Performance of NDT and acceptance Criteria ... s 77
F.4 D LT 011010 L] 4 S, 77
Annex G (normative) Inspection and testing of pressure vessels subject to cyclic loads................ 78
G.1 =5 11 - 78
G.2 Extent of inspection and teSting ... —————————— 78
G.3 Performance and acceptance Criteria..... s 78
G.4 Technical documentation, additional requUirements ........u——— 79
Annex H (informative) Declaration of compliance with this standard.........————— 80

€2-03Ad-T20Z :paJaAlldd ‘NLSOTD 01 8SN Pa1dIIIsSal pue uolnguisip paliwi| 104 NLSOID 01 pasuadl] -03TINIO/NID @ ybuAdo)



Copyright © CEN/CENELEC- Licenoad REIEBR 1% i ristib it Hadudnldebabastdondobam St 8ec 23

EN 13445-5:2021 (E
Issue 1 (2021-05

Annex I (informative) Specific tests during construction to assist in-service inspection............... 82
L1 023 1 1) ¢ | . 82
1.2 Metallographic INVesStigation......cuisssssssssssssssssssssss s ssssssasass 82
1.3 Hardness IMEASUTEIMEINLES .......coummsmcsmsmssmssssssssssssssssssss s sssssssss s ssasss s s s s s s asassnes 82
1.4 Dimensional MeasSUreMENLES. ... s 83
Annex Y (informative) History of EN 1344 5-5.....cccmmmmmmmmsssssssssssssssssssssssssssassssssssss 84
Y.1 Differences between EN 13445-5:2014 and EN 13445-5:2021......cccmmimsmsmsmsmsmsmsssssssssssassssssnas 84

Annex ZA (informative) Relationship between this European Standard and the essential
requirements of Directive 2014 /68/EU aimed to be covered ... 85

331 0] L0 d i Y 0] 42 87

€2-03Ad-T20Z :paJaAlldd ‘NLSOTD 01 8SN Pa1dIIIsSal pue uolnguisip paliwi| 104 NLSOID 01 pasuadl] -03TINIO/NID @ ybuAdo)



Copyright © CEN/CENELEC- LicenSos BPEIR A7t 268 TishBiema dnadeoriidhsbes st Shndo b o8B 23

EN 13445-5:2021 (E)
Issue 1 (2021-05)

European foreword

This document (EN 13445-5:2021) has been prepared by Technical Committee CEN/TC 54 “Unfired
pressure vessels”, the secretariat of which is held by BSI.

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 November 2021, and conflicting national standards shall
be withdrawn at the latest by November 2021.

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 standardization request given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of
EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this
document.

list of all parts in the EN 13445 series can be found on the CEN website.

Although these Parts may be obtained separately, it should be recognised that the Parts are inter-
dependant. As such the manufacture of unfired pressure vessels requires the application of all the
relevant Parts in order for the requirements of the Standard to be satisfactorily fulfilled.

Corrections to the standard interpretations where several options seem possible are conducted through
the Migration Help Desk (MHD). Information related to the Help Desk can be found at http://www.unm.fr
(en13445@unm.fr). A form for submitting questions can be downloaded from the link to the MHD
website. After subject experts have agreed an answer, the answer will be communicated to the
questioner. Corrected pages will be given specific issue number and issued by CEN according to CEN
Rules. Interpretation sheets will be posted on the website of the MHD.

This document supersedes EN 13445-5:2014. This new edition incorporates the Amendments which
have been approved previously by CEN members, and the corrected pages up to Issue 5 without any
further technical change. Annex Y provides details of significant technical changes between this European
Standard and the previous edition.

Amendments to this new edition may be issued from time to time and then used immediately as
alternatives to rules contained herein. It is intended to deliver a new Issue of EN 13445:2021 each year,
starting with the precedent as Issue 1, consolidating these Amendments and including other identified
corrections.

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.
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