L . AR [ o Y PSR PR |

MNNCIEANL ADAALC _A.DNA A

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

11. udgave
2017-09-05

Ufyrede trykbeholdere —
Del 4: Fremstilling

Unfired pressure vessels — Part 4: Fabrication

\

DANSK STANDARD

Danish Standards Association

Goteborg Plads 1
DK-2150 Nordhavn

Tel: +45 39 86 61 01
Fax: +45 39 96 61 02
dansk standard@ds.dk
www.ds.dk

© Dansk Standard - Eftertryk uden tilladelse forbudt


https://webstore.ansi.org/Standards/DS/DSEN134452014Issue2017-1663013?source=preview

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

DO PTUJCTRT VIoOILIOT7TOU

ICS: 23.020.30

Farste del af denne publikations betegnelse er:
DS/EN, hvilket betyder, at det er en europeeisk standard, der har status som dansk standard.

Denne publikations overensstemmelse er:
IDT med: EN 13445-4:2014.

DS-publikationen er pa engelsk.

Denne publikation erstatter: DS/EN 13445-4:2014/Issue 3:2016, DS/EN 13445-4:2014/A1:2016.

DS-publikationstyper
Dansk Standard udgiver forskellige publikationstyper.
Typen pé denne publikation fremgar af forsiden.

Der kan veere tale om:
Dansk standard
e standard, der er udarbejdet pa nationalt niveau, eller som er baseret pa et andet lands nationale standard, eller
e standard, der er udarbejdet pa internationalt og/eller europaeisk niveau, og som har faet status som dansk standard
DS-information
e publikation, der er udarbejdet pa nationalt niveau, og som ikke har opnaet status som standard, eller
e publikation, der er udarbejdet pa internationalt og/eller europaeisk niveau, og som ikke har faet status som standard, fx en
teknisk rapport, eller
e europeeisk preestandard
DS-handbog
e samling af standarder, eventuelt suppleret med informativt materiale
DS-heefte
e publikation med informativt materiale

Til disse publikationstyper kan endvidere udgives
o tilleeg og rettelsesblade

DS-publikationsform
Publikationstyperne udgives i forskellig form som henholdsvis

o fuldtekstpublikation (publikationen er trykt i sin helhed)
e godkendelsesblad (publikationen leveres i kopi med et trykt DS-omslag)
e elektronisk (publikationen leveres pa et elektronisk medie)

DS-betegnelse

Alle DS-publikationers betegnelse begynder med DS efterfulgt af et eller flere preefikser og et nr., fx DS 383, DS/EN 5414 osv. Hvis der efter nr.
er angivet et A eller Cor, betyder det, enten at det er et tilleeg eller et rettelsesblad til hovedstandarden, eller at det er indfart i
hovedstandarden.

DS-betegnelse angives pa forsiden.

Overensstemmelse med anden publikation:
Overensstemmelse kan enten veere IDT, EQV, NEQ eller MOD

e |DT: Nar publikationen er identisk med en given publikation.

e EQV: Nar publikationen teknisk er i overensstemmelse med en given publikation, men
praesentationen er andret.

o NEQ: Nar publikationen teknisk eller preesentationsmaessigt ikke er i overensstemmelse med en

given standard, men udarbejdet p& baggrund af denne.
e MOD: Nar publikationen er modificeret i forhold til en given publikation.


https://webstore.ansi.org/Standards/DS/DSEN134452014Issue2017-1663013?source=preview

_ CIIDADCANCTANDADDY 00 ENAQ24AAE A 00000000

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

EUROPA'SCHE NORM September 2014

ICS 23.020.30 Supersedes EN 13445-4:2009

English Version

Unfired pressure vessels - Part 4: Fabrication

Récipients sous pression non soumis a la flamme - Partie 4: Unbefeuerte Druckbehélter - Teil 4: Herstellung
Fabrication

This European Standard was approved by CEN on 19 August 2014.

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, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, 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: Avenue Marnix 17, B-1000 Brussels

© 2014 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13445-4:2014 E
worldwide for CEN national Members.


https://webstore.ansi.org/Standards/DS/DSEN134452014Issue2017-1663013?source=preview

EN 13445-4:2014 (E)

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

Contents Page
0T =T o 5
1 1T o o - SO 7
2 NOIMALIVE FEfEIENCES ...t rs s n e s e e e e an e s e an e e s e mne e e e s mne e e e aneenennns 7
3 Requirements for manufacturing and subcontracting .........ccccccccmiimiiic e 9
3.1 1= T L0 = T oV N 9
3.2 SUBCONIrACHING.....cc e —————————— 9
4 1 T 2= = S 10
4.1 7= T - T S 10
4.2 Material traceability .........c.cccciiiiiiii e —————————————— 10
S0 B € T-Y o - - | 10
4.2.2 Identification SYStem ... n e s mn e e e e e e e aaann 10
L T VT 1T 11 11
4.2.4 Review of material certification and material identification............ccccoorreeoiriicecncccc e 11
4.2.5 Transfer of MarkiNgs ......cccccciiiiiiiiciiiriirirr e ss s e s s mn s e e e e s s s s smn e e e e e e s sa s anmneneenessnnann 1
5 Manufacturing tOl@raNCEeS .........ccceiiirecierrre e e e s e s e e e m e e e e mn e e e e smn e e e e mnn s 1
5.1 Surface geometry of WeldS ... sssnr e smn e s nmn e e e e s s mmn e e e e s 1
5.2 Middle line alignment ... ———— 1
5.3 Surface aligNMENt ... e 13
5.3.1 Surface misalignment between parts ..o —————— 13
5.3.2 Joining of parts of different thickness .........cccccocmmiriiiinri e —— 13
5.4 Tolerances for vessels subjected to internal pressure ..........cccocviiircrc s 13
L T S = (=Y 4 T 1 | T 0= (=T P 13
L N © L1 o 8 o T T T [ === 13
5.4.3 Deviation from the longitudinal axXis..........ccoooiiiiiiiiiici e ——— 14
5.4.4 Irregularities in Profile......... i ———— 14
L 3 T I Yo 1 {3 10 1 o 16
L T 1= o T o =T 3 T 17
5.5 Tolerances for vessels subjected to external pressure ... 19
5.6 853 T T 0] = TR o] (=Y = Lo =P 19
6 {415 Lo e 1= i T 19
6.1 7= T - S 19
6.2 Vessels or parts made of more than 0ne COUrse ... 19
6.3 Lapped joints, joggle joints, permanent backing Strips .......cccccccocriis s 19
7 {4 =Y Lo 11 5 T PP 19
71 7= T - 19
7.2 Welding procedure specification (WPS) ... s 20
7.3 Welding procedure qualification record (WPQR) .......cccccmiiiimminnsi s 20
7.4 Qualification of welders and welding operators............cccociirinir e ———— 21
7.5 Filler metals and auxiliary materials ... 21
7.6 BN Lo YT L o T =Y o =T = 1 o] o PSPPSRI 22
7.7 Execution of welded JOINtS ..o 22
7.8 Attachments, supports and stiffeners..........cccieiiccc 22
7.9 (= o 23
710 Permanent joints other than welding.........ccccccuiiiiiiiiiii e ——— 23
7400 0T T €71 5 = - | PSP 23
7.10.2 Mechanical roller @XPanSIiON........cccuiiiiiiiieieie s s s s s s s s rrrrrerererererererenenerensnnnsnnnnnnnns 23
A T T = T - 2 ' 23
8 Manufacture and testing of welds — Production test...........c.cccconirimminnin e 23
8.1 7= T - T 23
8.2 L] =T =Y T oI o =T - T 24
8.3 Extent of teStiNg......ccucviiiiiiiii i ————————— 27


https://webstore.ansi.org/Standards/DS/DSEN134452014Issue2017-1663013?source=preview

EN 13445-4:2014 (E)

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

8.4 Performance of tests and acceptance criteria..........cccccciiiiicccccieirriin s 29
L SR S € 7Y 4 T - | S 29
8.4.2 Transverse tensile test....... .. 29
8.4.3 Longitudinal weld tensile test ... ——————— 29
L S | 1 o Y= Lo B8 == 29
LT = 7= o T I = 29
8.4.6 Macro eXamiNAtioN ... e R e e e e e e s nnn e e e e e anan 30
L= A 1" 113 o = - 1411 F= 1o T 30
8.4.8  Hardness test ... 30
8.4.9 ReteSES ...t R R R R Er R n R e s 30
8.4.10 TSt rEPOIt ... nnneanan e n s nnnnnan 31
9 FOorming of PreSSuUre Parts..........ccccccceriiiiicccssscerersissssssssseesessssssssssmssesessssssssssmssssessssssssssmnesnesessasssnnnnnnns 31
9.1 7= o 1= | 31
9.2 L8214 o T o =1 e ¢ .4 P 1 £ o o 31
9.2.1 Dished circular Products ..........cccciriiiiiiiiiirrrr e ssms e s ssms e e s e s s s smnn e e e s s s e s s s nmmnnnenennan 31
9.2.2 Cylinders and cones made by rolling..........ccccciiiiiiiiiii i ————————— 32
L2 220 T © 1 1 ¢ U= ol ] o o [T 47/ o 7= 33
L 0 1 o 7= YT 4 o [P 34
9.2.5 Forming of SEgMENTS.........coiiiiiiiiiiiiii i e 34
9.3 FOrMING ProCEAUIES......occiiii it r s e s e e a e e e e e a e e e b a e e e Ra s nn e e e san 35
L= < T S 0o o I o 3 413 V' O OR 35
L= < T2 B = 1o a8 e 4115 T PR 35
9.4 Heat treatment after forming ... e s e 38
L2 0 I € 7= 3 =Y - | 38
9.4.2 Heat treatment of flat products after cold forming ..o, 38
9.4.3 Heat treatment of tubular products after cold forming.........ccccciiriiiccisri e, 40
9.4.4 Heat treatment of clad steels after cold forming........cccccciiiiiiiiinnnic s 40
9.4.5 Heat treatment after hot forming.........ccocooiiiincii i ———— 40
9.4.6 Heat treatment of clad steels after hot forming..........ccccciiiiiiiiiincic s 41
9.5 Sampling of formed test COUPONS ..o 41
9.5.1 Cold formed products without heat treatment ............ccccciirriiiinri 41
9.5.2 Hot formed or cold formed products with heat treatment............c.cooocirri e 41
9.6 =53 42
9.6.1 Base material ... 42
9.6.2  BULE WEIAS.....ceeee e 42
9.6.3 Acceptance criteria for formed test COUPONS........ccooveiieii i 43
9.6.4 Retests of fOrmed COUPONS .......ccoeeiiii i e e e e e e e e e e e e e e e e e e e nnenennnes 43
9.7 Visual inspection and control of dimension...........cooovviiiiiiii e 43
9.8 T L3 T 44
9.9 [ T 0T o 1T 1= o =1 o 44
10 Post weld heat treatment (PWHT) ...t s 44
101 €Y 4 =T - SN 44
10.2 [ [T 1o == 10 1= o AT 3 T 1o 45
10.3  Method Of PWHT ... ittt cer e s me e e s me e s s me e e e e e e e ame e e e mn e e e amn e e e e amnnnan 49
0 S =Ty o 8 o o Yo =Y o [ - 50
10.5 Mechanical properties after heat treatment................ooooeeeeeeee e 50
10.6  Dissimilar ferritic JOINES ... 51
10 TR A ST o Y=Y o3 =1 0 T 1 0= - | 52
10.8 Heat Treatment for reasons other than welding.............oiiiicicen s 52
1 =Y o T T 53
111 Repairs of surface defects in the parent metal ... e 53
11.2  Repair of Weld defeCts........cccciiiiiiiiciiiirei s cserrrr e sssmr s s e s s s ssm s e e s e s s s s ssnmn e e e e e ee s s s sanmne s e e e nnnnnsnnn 53
12 Finishing OPerations ... 53
Annex A (informative) Structural t0lerancCes...........cccvcirirciiriccrr e 55
Annex B (informative) Example of a sub-contractors form.........cccccccciimiiiiiccccccscenre s 59
Annex C (normative) Specification and approval of expansion procedures and operators..................... 60
(0| 7= 4 T - N 60
L3R I T 1411 4o T [T 1 e o 60


https://webstore.ansi.org/Standards/DS/DSEN134452014Issue2017-1663013?source=preview

EN 13445-4:2014 (E)

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

{0 7 & T3 Yo 0 T=1 o 112 OSSP 60
C.1.3 Specification of eXxpansion ProCedures .........cccccciiiccirriiriirnssscsserrrr s e e sssee e e e e s s s s nmnnes 60
C.1.4 Technical content of expansion procedure specification (EPS) .........cccccoinriimninniicnnnniinnninsene 61
C.1.5 Expansion procedure qualification test (EPQT)........ccccirimmminnimminninrn e 62
C.2 Examination and testing .......ccccciiiiniimiin i ——————_—— 62
L0 T € 7Y 5 - - | P 62
(030 Y TV T I= - 1411 F= 1o T 62
C.2.3 Dimensional VerifiCation ... s 62
L0 S -3 ] 4V PSP 63
C.3 [R5z 10 Vo T 01 =1 0] o1 1 | RSP 63
L HRg B € 7Y 3T - | 63
L0 T 1 F- 14 ¥ = Lo (=Y 63
L T T 1 F- 1 (=Y 4 - 63
L0 T S IV o =N 14 0= o F= T o T 63
{00 T TN =5 o -1 =3 1o TR i T o o 63
L N o 10 o =YY o 64
L T A I Yo 1 TSP 64
L0 3R T 1 o I SRR 64
C4 Expansion Procedure Approval Record (EPAR) ..........ccoommiiiiiiicismrrrre e ssscssmee e sssmse e s 64
C.5 [S7q o T=Ta -3 TeT g e =T =1 Lo =T o ] (o V£ 64
L0 B € 7Y 3 V-1 - | 64
C.5.2 Validity range of expansion operator qualification...........ccccccoimiimriin s 65
(O T T 1 T2 Y I8 oY= 65
C.5.4 Examination and teSting ..........ccccciiiiiiiiiccccccrir s sen e s nn e e e e e n e nnnne 65
C.5.5 Period of Validity ........cccccciiiiiiiiccccccciriirr s s e e e s s smn e e e s e s s s nm e e e e e s ea s mnnn e e e e e en e nnnnns 65
L0 T 041-Y o T 1 o o 66
Annex Y (informative) History of EN 13445-4 ... s s ssna s 67
Y.1 Differences between EN 13445-4:2009 and EN 13445-4:2014 .........cooririiiicceimrmeeennsssseemenee e 67
Y.2 List of corrected pages of ISSUE 2 (2015-07)........coureimriiniimrinirr s 67
Y.3 List of corrected pages of ISSue 3 (2016-07).........coccvcmrirriimrinniirrer e 67
Y.4 List of corrected pages of ISSUE 4 (2017-07)........courrimrinrimmrinrirr e 67
Annex ZA (informative) Relationship between this European Standard and the essential

requirements of Directive 2014/68/EU aimed to be covered ..........cccoorrrirrirrirrrrccrcssscsrre s 68
270 o] o T | T o 37/ 69


https://webstore.ansi.org/Standards/DS/DSEN134452014Issue2017-1663013?source=preview

EN 13445-4:2014 (E)

This is a preview of "DS/EN 13445-4:2014/1...". Click here to purchase the full version from the ANSI store.

Foreword

This document (EN 13445-4:2014) 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 December 2014, and conflicting national standards shall be withdrawn at the latest
by December 2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights.
CEN [and/or CENELEC] 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 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.
This European Standard consists of the following Parts:

— Part1: General.

— Part2: Materials.

— Part3: Design.

— Part4: Fabrication.

— Part5: Inspection and testing.

— Part6: Requirements for the design and fabrication of pressure vessels and pressure parts constructed from
spheroidal graphite cast iron.

— CR 13445-7, Unfired pressure vessels — Part 7: Guidance on the use of conformity assessment procedures.
— Part8: Additional requirements for pressure vessels of aluminium and aluminium alloys.
— CEN/TR 13445-9, Unfired pressure vessels — Part 9: Conformance of EN 13445 series to ISO 16528.

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 13445-4:2009. 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.
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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 13445:2014 each year, consolidating these

Amendments and including other identified corrections. Issue 4 (2017-07) includes the corrected pages listed in
Annex'Y.

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, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This document specifies requirements for the manufacture of unfired pressure vessels and their parts, made of
steels, including their connections to non-pressure parts. It specifies requirements for material traceability,
manufacturing tolerances, welding requirements, requirements for permanent joints other than welding, production
tests, forming requirements, heat treatment, repairs and finishing operations.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are indispensable for
its application. For dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

EN 10028-2:2009, Flat products made of steels for pressure purposes — Part 2: Non-alloy and alloy steels with
specified elevated temperature properties

EN 10028-3:2009, Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels,
normalized

EN 10028-4:2009, Flat products made of steels for pressure purposes — Part 4: Nickel alloy steels with specified
low temperature properties

EN 10216-1:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 1: Non-
alloy steel tubes with specified room temperature properties

EN 10216-2:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 2: Non-
alloy and alloy steel tubes with specified elevated temperature properties

EN 10216-3:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 3: Alloy
fine grain steel tubes

EN 10216-4:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 4: Non-
alloy and alloy steel tubes with specified low temperature properties

EN 10217-1:2002, EN 10217-1:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 1: Non-alloy steel tubes with specified room temperature properties

EN 10217-2:2002, EN 10217-2:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 2: Electric welded non-alloy and alloy steel tubes with specified elevated temperature properties

EN 10217-3:2002, EN 10217-3:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 3: Alloy fine grain steel tubes

EN 10217-4:2002, EN 10217-4:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 4: Electric welded non-alloy and alloy steel tubes with specified low temperature properties
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EN 10217-5:2002, EN 10217-5:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 5: Submerged arc welded non-alloy and alloy steel tubes with specified elevated temperature
properties

EN 10217-6:2002, EN 10217-6:2002/A1:2005, Welded steel tubes for pressure purposes — Technical delivery
conditions — Part 6: Submerged arc welded non-alloy steel tubes with specified low temperature properties

EN 10222-2:1999, Steel forgings for pressure purposes — Part 2: Ferritic and martensitic steels with specified
elevated temperature properties

EN 10222-3:1998, Steel forgings for pressure purposes — Part 3: Nickel steels with specified low temperature
properties

EN 10222-4:1998+A1:2002, Steel forgings for pressure purposes — Part 4. Weldable fine grain steels with high
proof strength

EN 13134:2000, Brazing — Procedure approval

EN 13445-1:2014, Unfired pressure vessels — Part 1: General

EN 13445-2:2014, Unfired pressure vessels — Part 2: Materials

EN 13445-3:2014, Unfired pressure vessels — Part 3: Design

EN 13445-5:2014, Unfired pressure vessels — Part 5: Inspection and testing

EN 14276-1:2006+A1:2011, Pressure equipment for refrigerating systems and heat pumps — Part 1: Vessels —
General requirements

EN I1SO 3834-2:2005, Quality requirements for fusion welding of metallic materials — Part 2: Comprehensive
quality requirements (ISO 3834-2:2005)

EN ISO 3834-3:2005, Quality requirements for fusion welding of metallic materials — Part 3: Standard quality
requirements (1SO 3834-3:2005)

EN ISO 4136:2012, Destructive tests on welds in metallic materials — Transverse tensile test (1ISO 4136:2012)
EN ISO 5173:2010, Destructive tests on welds in metallic materials — Bend tests (ISO 5173:2009)

EN ISO 5178:2011, Destructive tests on welds in metallic materials — Longitudinal tensile test on weld metal in
fusion welded joints (ISO 5178:2001)

EN ISO 9015-1:2011, Destructive tests on welds in metallic materials — Hardness testing — Part 1: Hardness test
on arc welded joints (ISO 9015-1:2001)

EN ISO 9016:2012, Destructive tests on welds in metallic materials — Impact tests — Test specimen location,
notch orientation and examination (1ISO 9016:2012)

EN ISO 9606-1:2013, Qualification testing of welders — Fusion welding— Part 1: Steels (ISO 9606-1:2012
including Cor 1:2012)

EN I1SO 13585:2012, Brazing — Qualification test of brazers and brazing operators (ISO 13585:2012)

EN ISO 14732:2013, Welding personnel — Qualification testing of welding operators and weld setters for
mechanized and automatic welding of metallic materials (1ISO 14732:2013)

EN ISO 15609-1:2004, Specification and qualification of welding procedures for metallic materials — Welding
procedure specification — Part 1: Arc welding (ISO 15609-1:2004)
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EN ISO 15611:2003, Specification and qualification of welding procedures for metallic materials — Qualification
based on previous welding experience (ISO 15611:2003)

EN ISO 15612:2004, Specification and qualification of welding procedures for metallic materials — Qualification by
adoption of a standard welding procedure (ISO 15612:2004)

EN ISO 15613:2004, Specification and qualification of welding procedures for metallic materials — Qualification
based on pre-production welding test (ISO 15613:2004)

EN ISO 15614-1:2004, EN ISO 15614-1:2004/A1:2008, Specification and qualification of welding procedures for
metallic materials — Welding procedure test — Part 1: Arc and gas welding of steels and arc welding of nickel and
nickel alloys (ISO 15614-1:2004, ISO 15614-1:2004/A1:2008)

EN ISO 17639:2013, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination
of welds (ISO 17639:2003)

3 Requirements for manufacturing and subcontracting

3.1 Manufacturing

The general responsibilities of the pressure vessel manufacturer are stated in EN 13445-1:2014. Additionally to
those requirements, the manufacturer shall ensure that:

a) the organisation for the control of manufacturing operations which includes special processes such as welding,
forming and heat treatment shall be clearly defined by the manufacturer;

b) the manufacturing procedures such as welding, forming and heat treatment are adequate for the purpose and
the pressure vessel meets the requirements of this standard. Where specific requirements are associated with
materials these shall be taken into account, e.g. EAMs;

c) the manufacturing equipment is adequate for fabrication;

d) the staff is adequate for the assigned tasks;

NOTE As far as welding co-ordination is concerned, the qualifications, tasks and responsibilities can be defined by the
manufacturer in accordance with EN ISO 14731:2007 [1] in the job assignment.

e) the quality requirements for welding defined in EN ISO 3834-3:2005 are met as a minimum.

3.2 Subcontracting

The manufacturer may subcontract work, but shall ensure that the subcontractor carries out the work in accordance
with the requirements of this European Standard. The manufacturer is responsible for the adequate definition of the
subcontracted task and the need for any associated records.

On all occasions that the subcontractor work includes

a) welding;

b) forming including associated heat treatment;

c) post weld heat treatment;

d) non-destructive testing of welds (see EN 13445-5:2014),

the manufacturer shall obtain a subcontractor form (see Annex B).
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