
 

 

 

EESTI STANDARD EVS-EN 12952-3:2011

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Veetorudega katlad ja abipaigaldised. Osa 3: Katla 
survedetailide projekteerimine ja arvutamine 
 
 

Water-tube boilers and auxiliary installations - Part 3: 
Design and calculation for pressure parts of the boiler 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This document is a preview generated by EVS



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tagasisidet standardi sisu kohta on võimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi või 
saates e-kirja meiliaadressile standardiosakond@evs.ee. 
 
ICS 27.040 
 
Võtmesõnad: boilers, installations in need of mon, maintenance, management, mathematical calculations, plant, 
policy, pressurized components, quality requirements, specification (approval), specifications, steam boilers, 
steam generation, surveys, tanks, water-tube boilers, 
 

EESTI STANDARDI EESSÕNA   NATIONAL FOREWORD 

See Eesti standard EVS-EN 12952-3:2011 sisaldab 
Euroopa standardi EN 12952-3:2011 ingliskeelset 
teksti. 

This Estonian standard EVS-EN 12952-3:2011 
consists of the English text of the European standard 
EN 12952-3:2011. 

 
Standard on jõustunud sellekohase teate 
avaldamisega EVS Teatajas. 
 
 
Euroopa standardimisorganisatsioonid on teinud 
Euroopa standardi rahvuslikele liikmetele 
kättesaadavaks 21.12.2011. 
 

 
This standard has been endorsed with a notification 
published in the official bulletin of the Estonian Centre 
for Standardisation. 
 
Date of Availability of the European standard is 
21.12.2011. 

Standard on kättesaadav Eesti Standardikeskusest. The standard is available from the Estonian Centre for 
Standardisation. 

Standardite reprodutseerimise ja levitamise õigus kuulub Eesti Standardikeskusele 
Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse süsteemi või edastamine ükskõik millises vormis või 
millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud. 
Kui Teil on küsimusi standardite autorikaitse kohta, võtke  palun ühendust Eesti Standardikeskusega: 
Aru 10, 10317 Tallinn, Eesti; www.evs.ee; telefon 605 5050; e-post info@evs.ee 

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation 
No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying, 
without a written permission from the Estonian Centre for Standardisation. 
If you have any questions about copyright, please contact Estonian Centre for Standardisation: 
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee 

This document is a preview generated by EVS



 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN 12952-3 
  

 
 December 2011 

ICS 27.040 Supersedes EN 12952-3:2001

English Version 

 Water-tube boilers and auxiliary installations - Part 3: Design 
and calculation for pressure parts of the boiler 

 

Chaudières à tubes d'eau et installations auxiliaires - Partie 
3: Conception et calcul des parties sous pression de la 

chaudière 

 Wasserrohrkessel und Anlagenkomponenten - Teil 3: 
Konstruktion und Berechnung für drucktragende Kesselteile

This European Standard was approved by CEN on 26 November 2011.  
 
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, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N 
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG 
 

 

Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2011 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN 12952-3:2011: E

This document is a preview generated by EVS



EN 12952-3:2011 (E) 

2 

Contents Page 

Foreword ..............................................................................................................................................................4

1 Scope ......................................................................................................................................................6

2 Normative references ............................................................................................................................6

3 Terms and definitions ...........................................................................................................................6

4 Symbols and abbreviations ..................................................................................................................7

5 General ....................................................................................................................................................7
5.1 Purpose ...................................................................................................................................................7
5.2 Dimensions of pressure parts ..............................................................................................................7
5.3 Strength of pressure parts ....................................................................................................................8
5.4 Design by analysis.................................................................................................................................8
5.5 Cyclic loading .........................................................................................................................................8
5.6 Other design requirements ...................................................................................................................9
5.7 Design, calculation and test pressures ............................................................................................ 10
5.8 Metal wastage ...................................................................................................................................... 12
5.9 Attachment on pressure parts ........................................................................................................... 13

6 Calculation temperature and nominal design stress ...................................................................... 13
6.1 Calculation temperature ..................................................................................................................... 13
6.2 Maximum through-the-wall temperature difference and maximum flue gas temperature for 

heated drums and headers ................................................................................................................ 18
6.3 Design stress ...................................................................................................................................... 18

7 Cylindrical shells of drums and headers under internal pressure ................................................ 22
7.1 Shell thickness .................................................................................................................................... 22
7.2 Basic calculation................................................................................................................................. 23
7.3 Combined stress in drum or header shells ...................................................................................... 23
7.4 Boiler drum supports ......................................................................................................................... 27
7.5 Other stresses in cylindrical shells .................................................................................................. 27

8 Openings and branches in cylindrical shells of drums and headers and integral tubes ........... 27
8.1 General ................................................................................................................................................. 27
8.2 Efficiency factor, calculation by way of approximation, and maximum diameter of 

unreinforced openings ....................................................................................................................... 35
8.3 Design of openings and branches in cylindrical shells (efficiency and reinforcement) ............. 38
8.4 Bolted connections............................................................................................................................. 48
8.5 Screwed and socket welded connections ........................................................................................ 55

9 Headers and plain tubes of rectangular section ............................................................................. 57
9.1 General ................................................................................................................................................. 57
9.2 Symbols and abbreviations ............................................................................................................... 59
9.3 Required wall thickness ..................................................................................................................... 60

10 Ends and spherical shells .................................................................................................................. 63
10.1 Symbols and abbreviations ............................................................................................................... 63
10.2 Spherical shells and dished heads ................................................................................................... 63
10.3 Unstayed flat ends .............................................................................................................................. 72
10.4 Flat unstayed closures ....................................................................................................................... 78

11 Tubes ................................................................................................................................................... 80
11.1 Symbols and abbreviations ............................................................................................................... 80
11.2 Thickness of straight boiler tubes .................................................................................................... 80
11.3 Thickness of tube bends and elbows ............................................................................................... 82

EVS-EN 12952-3:2011

This document is a preview generated by EVS



EN 12952-3:2011 (E) 

3 

11.4 Flexibility of integral tubing systems ................................................................................................ 84
11.5 Structural attachments to tubes ........................................................................................................ 84
11.6 Fitting and joining of heated tubes .................................................................................................... 89
11.7 Joining of unheated tubes .................................................................................................................. 89

12 Pressure parts of irregular shape ...................................................................................................... 90
12.1 Hydrostatic test for determining the allowable internal pressure .................................................. 90
12.2 Numerical methods ............................................................................................................................. 91

13 Fatigue .................................................................................................................................................. 92
13.1 General ................................................................................................................................................. 92
13.2 Symbols and abbreviations ................................................................................................................ 93
13.3 Exemption rule for fatigue analysis ................................................................................................... 95
13.4 Stress analysis for fatigue calculation ............................................................................................ 105
13.5 Example calculations ........................................................................................................................ 114

Annex A (normative)  Calculation of tube bends and elbows ..................................................................... 119

Annex B (normative)  Fatigue cracking – Design to allow for fluctuating stress ..................................... 129

Annex C (informative)  Examples of calculating the effects of fatigue ...................................................... 145

Annex D (informative)  Physical properties of steels ................................................................................... 152

Annex E (informative)  Significant technical changes between this European Standard and the 
previous edition ................................................................................................................................. 162

Annex ZA (informative)  Clauses of this European Standard addressing essential safety 
requirements of the Pressure Equipment Directive 97/23/EC ...................................................... 163

Bibliography .................................................................................................................................................... 165
 

EVS-EN 12952-3:2011

This document is a preview generated by EVS



EN 12952-3:2011 (E) 

4 

Foreword 

This document (EN 12952-3:2011) has been prepared by Technical Committee CEN/TC  269 “Shell and 
water-tube boilers”, the secretariat of which is held by DIN. 

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 June 2012, and conflicting national standards shall be withdrawn at 
the latest by June 2012. 

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 supersedes EN 12952-3:2001. 

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 97/23/EC, see informative Annex ZA, which is an integral part of this 
document. 

Annex E provides details of significant technical changes between this European Standard and the previous 
edition. 

The European Standard series EN 12952 concerning water-tube boilers and auxiliary installations consists of the 
following parts: 

 Part 1: General; 

 Part 2: Materials for pressure parts of boilers and accessories; 

 Part 3: Design and calculation for pressure parts of the boiler; 

 Part 4: In-service boiler life expectancy calculations; 

 Part 5: Workmanship and construction of pressure parts of the boiler; 

 Part 6: Inspection during construction, documentation and marking of pressure parts of the boiler; 

 Part 7: Requirements for equipment for the boiler; 

 Part 8: Requirements for firing systems for liquid and gaseous fuels for the boiler; 

 Part 9: Requirements for firing systems for pulverized solid fuels for the boiler; 

 Part 10: Requirements for safeguards against excessive pressure; 

 Part 11: Requirements for limiting devices of the boiler and accessories; 

 Part 12: Requirements for boiler feedwater and boiler water quality; 

 Part 13: Requirements for flue gas cleaning systems; 
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 Part 14: Requirements for flue gas DENOX-systems using liquified pressurized ammonia and ammonia 
water solution; 

 Part 15: Acceptance tests; 

 Part 16: Requirements for grate and fluidized-bed firing systems for solid fuels for the boiler; 

 CR 12952 Part 17: Guideline for the involvement of an inspection body independent of the manufacturer. 

NOTE 1 A Part 18 on operating instructions is currently in preparation. 

Although these parts may be obtained separately, it should be recognized that the parts are inter-dependent. 
As such, the design and manufacture of water-tube boilers requires the application of more than one part in 
order for the requirements of this European Standard to be satisfactorily fulfilled. 

NOTE 2 Part 4 and Part 15 are not applicable during the design, construction and installation stages. 

NOTE 3 A "Boiler Helpdesk" has been established in CEN/TC 269 which may be contacted for any questions regarding 
the application of European Standards series EN 12952 and EN 12953, see the following website: 
http://www.boiler-helpdesk.din.de  

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, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 
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1 Scope 

This European Standard specifies the requirements for the design and calculation of water-tube boilers as 
defined in EN 12952-1. 

The purpose of this European Standard is to ensure that the hazards associated with water-tube boilers are 
reduced to a minimum by the proper application of the design according to this part of EN 12952. 

2 Normative references 

The following referenced documents are indispensable for the application 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 1092-1:2007, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN 
designated — Part 1: Steel flanges 

EN 1759-1:2004, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, Class 
designated — Part 1: Steel flanges NPS ½ to 24 

EN 10028-1:2007+A1:2009, Flat products made of steels for pressure purposes — Part 1: General 
requirements 

EN 10164:2004, Steel products with improved deformation properties perpendicular to the surface of the 
product — Technical delivery conditions 

EN 10266:2003, Steel tubes, fittings and structural hollow sections — Symbols and definitions of terms for use 
in product standards 

EN 12952-1:2001, Water-tube boilers and auxiliary installations — Part 1: General 

EN 12952-2:2011, Water-tube boilers and auxiliary installations — Part 2: Materials for pressure parts of 
boilers and accessories 

EN 12952-5:2011, Water-tube boilers and auxiliary installations — Part 5: Workmanship and construction of 
pressure parts of the boiler 

EN 12952-6:2011, Water-tube boilers and auxiliary installations — Part 6: Inspection during construction; 
documentation and marking of pressure parts of the boiler 

EN 12952-12:2003, Water-tube boilers and auxiliary installations — Part 12: Requirements for boiler 
feedwater and boiler water quality 

EN 12953-3:2002, Shell boilers — Part 3: Design and calculation for pressure parts 

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

EN 13480-3:2002, Metallic industrial piping — Part 3: Design and calculation 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 12952-1:2001 apply. 
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