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Foreword 

This document (EN 13445-4:2009) 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by endorsement, at the latest by December 2009, and conflicting national standards shall be withdrawn at the latest 
by December 2009. 

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: 

 Part 1: General. 

 Part 2: Materials. 

 Part 3: Design. 

 Part 4: Fabrication. 

 Part 5: Inspection and testing. 

 Part 6: 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. 

 Part 8: 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. 

This document supersedes EN 13445-4:2002. This new edition incorporates the Amendments which have been 
approved previously by CEN members, and the corrected pages up to Issue 36 without any further technical 
change. Annex Y to EN 13445-1:2009 and Annex Y to this Part 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 13445:2009 each year, consolidating these 
Amendments and including other identified corrections. Issue 5 (2013-07) 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, 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, production tests, forming requirements, heat treatment, repairs 
and finishing operations.  

2 Normative references 

This Europe Standard incorporates by dated or undated reference, provisions from other publications. These 
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For 
dated references, subsequent amendments to or revisions of any of these publications apply to this Europe 
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the 
publication referred to applies (including amendments). 

EN 287-1:2004, EN 287-1:2004/A2:2006, Approval testing of welders — Fusion welding — Part 1: Steels 

EN 875:1995, Destructive tests on welds in metallic materials — Impact tests — Test specimen location, notch 
orientation and examination 

EN 876:1995, Destructive tests on welds in metallic materials — Longitudinal tensile test on weld metal in fusion 
welded joints 

EN 895:1995, Destructive tests on welds in metallic materials — Transverse tensile test 

EN 910:1996, Destructive tests on welds in metallic materials — Bend tests 

EN 1043-1:1995, Destructive tests on welds in metallic materials — Hardness testing — Part 1: Hardness test on 
arc welded joints 

EN 1321:1996, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination of 
welds 

EN 1418:1997, Welding personnel — Approval testing of welding operators for fusion welding and resistance weld 
setters for fully mechanized and automatic welding of metallic materials 

EN 10028-2:2003, Flat products made of steels for pressure purposes — Part 2: Non-alloy and alloy steels with 
specified elevated temperature properties 

EN 10028-3:2003, Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels, 
normalized 

EN 10028-4:2003, Flat products made of steels for pressure purposes — Part 4: Nickel alloy steels with specified 
low temperature properties 

EN 10216-1:2002, EN 10216-1:2002/A1:2004, Seamless steel tubes for pressure purposes — Technical delivery 
conditions — Part 1: Non-alloy steel tubes with specified room temperature properties 

EN 10216-2:2002+A2:2007, Seamless steel tubes for pressure purposes — Technical delivery conditions — 
Part 2: Non-alloy and alloy steel tubes with specified elevated temperature properties 
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EN 10216-3:2002, EN 10216-3:2002/A1:2004, Seamless steel tubes for pressure purposes — Technical delivery 
conditions — Part 3: Alloy fine grain steel tubes 

EN 10216-4:2002, EN 10216-4:2002/A1:2004, 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 

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 and 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 temperatures 
properties 

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

EN 13445-1:2009, Unfired pressure vessels — Part 1: General 

EN 13445-2:2009, Unfired pressure vessels — Part 2: Materials 

EN 13445-3: 2009 Unfired pressure vessels — Part 3: Design 

EN 13445-5:2009, Unfired pressure vessels — Part 5: Inspection and testing 

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

EN ISO 3834-3:2005, Quality requirements for fusion welding of metallic materials - Part 3: Standard quality 
requirements 

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) 

EN ISO 15611:2003, Specification and qualification of welding procedures for metallic materials — Qualification 
based on previous welding experience (ISO 15611:2003) 
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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, 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) 

3 Requirements for manufacturing and subcontracting 

3.1 Manufacturing 

The general responsibilities of the pressure vessel manufacturer are stated in EN 13445-1:2009. 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 13445-5:2009), 

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

Where welding operations are subcontracted, the manufacturer shall also either obtain copies of the welding 
procedure and welding operator qualification records or take other action to ensure that they comply with this 
standard. 
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