ICS 23.020.30

SLOVENSKA TECHNICKA NORMA

Februar 2021

STN

Zariadenia a prisluSenstvo na LPG
Sériovo vyrabané stabilné zvarané valcovité
nadoby z ocele na skladovanie skvapalneného
uhlovodikového plynu (LPG) s objemom najviac
13 m3
Navrhovanie a vyroba

STN
EN 12542

07 3315

LPG equipment and accessories - Static welded steel cylindrical pressure vessels, serially produced for the storage of Liquefied Petroleum
Gas (LPG) having a volume not greater than 13 m - Design and manufacture

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

Tato norma bola oznamena vo Vestniku UNMS SR &. 01/21

Obsahuje: EN 12542:2020

Oznamenim tejto normy sa rusi
STN EN 12542 (07 3315) z aprila 2011

131748

Urad pre normalizaciu, metrolégiu a skasobnictvo Slovenskej republiky, 2021
Slovenska technicka norma a technicka normaliza¢na informécia je chranena zakonom ¢&. 60/2018 Z. z. o technickej normalizacii.



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skiiSobnictvo Slovenskej republiky

EUROPEAN STANDARD EN 12542
NORME EUROPEENNE
EUROPAISCHE NORM August 2020

ICS 23.020.30 Supersedes EN 12542:2010

English Version

LPG equipment and accessories - Static welded steel
cylindrical pressure vessels, serially produced for the
storage of Liquefied Petroleum Gas (LPG) having a volume
not greater than 13 m? - Design and manufacture

Equipements pour gaz de pétrole liquéfié et leurs Fliissiggas-Gerate und Ausriistungsteile - Ortsfeste,
accessoires - Réservoirs cylindriques fixes, aériens, en geschweifdte zylindrische Behilter aus Stahl, die
acier soudé, fabriqués en série pour le stockage de gaz serienmaflig fiir die Lagerung von Fliissiggas (LPG)
de pétrole liquéfié (GPL) ayant un volume inférieur ou hergestellt werden, mit einem Fassungsvermdégen bis

égal 2 13 m® - Conception et fabrication 13 m? - Gestaltung und Herstellung

This European Standard was approved by CEN on 15 June 2020.

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

© 2020 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12542:2020 E
worldwide for CEN national Members.



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky

EN 12542:2020 (E)

Contents Page
EUTOPEAN fOT@WOTIW......iiisinsssssnsisssssssmssssssssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s e s s sesassssssasasasanansnsnsssnsnsssssnsasanass 6
091 0 10 1 0 7
1 Y6 0 8
2 A (0 0T U ) L) o) 4 L 8
3 Terms and definitions ... ——————————_——_————_—_——————————_" 10
3.1 L0 1 123 o 1 R ) 0 10
3.2 B 9 0T 0] o0 T T 0 12
4 1T L ) b 12
4.1 D057 0 90001 14 1) 1 1 12
4.2 Shells ANd ENAS....cciiiiiiiniis s ————— 12
4.3 Pressure parts other than shell or ends ... ————_— 14
4.4 Parts welded to the pressure vessel...... s 14
4.5 Welding CONSUMADIES ... s e s s 14
4.6 Inspection documents for MAterials ... —————— 14
4.7 Non-metallic materials (GASKELS) ... ssassssssssas 14
5 D LT . 14
5.1 0] 1 ) o 1 14
5.2 B U] 011 02 i LD 15
53 o0 WL 1 1 o 15
54 Vacuum CONAITIONS ..viuiurerersssrsmsmsssssmsssssssssssssssssassssssssssssssssssssssssssasssassssssssssssssssssssssasasasssssssssssssssssssassasasasass 15
5.5 Y0003 0100 0T Lo U0 16
5.6 Lifting 1ugs 10adings ... s 16
6 L0072 03 01T 16
6.1 0] 1 ) o | 16
6.2 22 0000 Q) 14 ) ) 16
6.3 Position of welds and OPenings.......c.cum s —————————————— 16
7 Workmanship and manufacture......msssssssssssssssssssssssissssssssssss s 16
7.1 O] 1 =) o 1 16
7.2 ENVIFONIMEINIT ..utiiiiininsmisnsssssismsssssissssssssssssssssssssssssssssssssssssssssssssssssss sesssssssssssssssesss snssssns sessssnssessssnssnnsssnssennssns 17
7.3 Control and traceability of materials........mm—————————— 17
7.4 Manufacturing tolerances ... ————————————————————————— 17
7.5 Acceptable wWeld details ... ————————————————————— 17
7.6 FOIrmMed PreSSUIe PATTS...iiiismmssssssssssssssssssissssssssssssssss s s s s s s s e e 18
7.7 =] s 20
7.8 Post weld heat treatment.........oos s ——————————————— 21
7.9 2] 0 U 22
8 Non-pressure attaChments ... ————————————————————— 22
8.1 L o] 141 1) 1L 22
8.2 o013 L) 22
8.3 RT3 5 L 1 o) 22
9 INSpection and LESTING ... ——————————————————— 23
9.1 Visual examination of Welds ... s 23
9.2 Non-destructive testing (NDT) ..occsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssses 23



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky

EN 12542:2020 (E)

9.3 Non-destructive testing teChNIQUES ... ——————— 24
9.4 Marking for non-destructive teSting.........us s ———————— 25
9.5 Qualification of PErSONNEl........ i ———————————— 25
9.6 WA ToT ] 0] = 14 Lol g L) - 25
9.7 Production test plates (COUPON PlALES) ....cccoririrsirrnmsmsmsmssiiisssss s 26
9.8 03 U1 T B TS 1 1 1) (L 27
10 Surface treatment and finiShiNgG.....c.conn i ——————— 28
10.1 Environmental cONSIAETrations ... s ssssssssssssses 28
10.2 Above round PreSSUre VESSELS .. sssssssssssssssssssssssssssssassns 28
10.3 Underground PreSSUIe VESSEIS ..ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 29
10.4 FiniShing OPerationsS...... s s s 29
11 Marking and CertifiCation ... ——————— 29
12 Records and dOCUMENTAtION.... ... e 30
12.1 Records to be obtained by the MaNUfaACtUrer ..o ————— 30
12.2 Documents to be prepared by the manufacturer.........———— 30
Annex A (informative) Design pressure and filling conditions.........o— 31
A1 Above ground PreSSUre VESSEIS ... ssssssssssssss 31
A.1.1  DESIGN PIESSUIE (P)eiesesesesesmsisssssssssssssmssssssssssssssssssssssassssssssssssssssssssssssssssssstsssssssssssss st st s s s asasss s e s ssasasenes 31
2 W0 U 011000 o704 (o D00 31
A.1.3 Calculation of maximum fill ... ————————————————— 32
A2 Underground pressure vessels — DeSign PreSSUre ... 32
Annex B (normative) Tolerances on pressure VeSSElS...... s 33
B.1 Mean eXternal diamMELer ... e e s R AR nnE s 33
B.2 OUL Of FOUNAIIESS ...uururniiissmssssssssssssssssssss s s R R AR AR E SRS E SRR E AR AR AR R RS AR AR AR R R R R R R AR RS 33
B.3 Deviation from the straight line ... —————————— 33
B.4  Irregularities in circular profile...... s —————— 33
B.5 B0 0T T ST T 0] L) i U (o 34
B.6 o0 (0 1 (T 34
B.7 SUrface aligNIMENt.. .. —————————————————— 35
B.8 Attachments, nozzles and fittings ... ——————————— 35
Annex C (normative) Hydraulic presSsure test. .. 36
C1 TemPOrary fittiNGS .. ———————————————————— 36
C.2 PIeSSUIE GAUZES ...ouvurucuccesmsmsmsssssssssssasasssss s s s s s R AR AR AR R AR AR AR AR AR AR AR R R 36
C.3 PreSSUTiZING AZENL.. .o ssss s s e b s a s e A e RS E AR AR AR R AR AR AR R AR R AR R R AR R AR R SRR RS 36
C4 AvO0Iidance Of SNOCKS.....couis s e 36
C.5 BT 0] 00T 0 11 36
Annex D (normative) IMpPerfections ... 37
Annex E (normative) Design formulae for pressure vessels...... 39
E.1 AlIOWADIE SEI@SSES ...uuiuirrrriiisismsisssasssssssss s e E AR AR A R AR S E AR R R R R AR SRR AR AR AR RS 39
E.2 DeSigN fOrMMUIAE ..o AR 39



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky

EN 12542:2020 (E)

D R 0= 1 U i 39
E.2.2 Cylindrical shell calculation ... sssssasasases 39
E.2.3 Torispherical end calCulation.......iimmmmmmsssssssss s sssasasases 39
E.2.4 Ellipsoidal end calCUlation.......couummmnmnsmisinsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssasases 40
E.2.5 HemiSpherical @NdS.... s s sssssssssasas 42
E.2.6 Equations for calculating f ... sasssas 42
E.3 NOZZle reiNfOrCeMENT ... s 43
D T I 0< 1 U i- 43
D Y ¥ 1) 0] 013 1 U0 43
E.3.3 Distance between openings or branches........————————— 43
E.3.4 Openings and Branches..... s s 44
E.3.5 Cylindrical shells and ends with OPeNINgS........ccucuiimsmsmsmsmnminsmssssss s 44
 DSRC TCRIY T LD a0 00000 oo 11 =) L 44
E.3.7 Extent of reinfOrCemMEeNt......ooininmsmsmisissmssssssssssssssss s s ssssss s s s sasssss s ssns 44
E.3.8 EIlPtical OPENINGS ...ccccoirmnmrmsmsmissesisisisssssssssssssssssssssssssssssss s s ssssssss s sssss s s s s s sassss s s anas 44
E.3.9 Welded Branches.... s st sssssssssssssss s s sssssssssssssns 45
E.3.10 CompensSating Plates....cmmsssssssssssssssss s s sssssssssss s ssssassssssssssssasas 45
E.3.11 Reinforcement — GENETral ... s ssassssssssssssssns 45
E.3.12 Reinforcement DY PadS ... sssssssssssssssssssssasssssssssssssssssasssssses 45
E.3.13 Reinforcement by Branches ... s sssssssssssssaes 46
E.3.14 Branch connections normal to the pressure vessel wall ... 46
Annex F (informative) Measurement of shell peaking ... 50
F.1 o0 (0 1 L LT 50
F.2 PEAKING SUTVEY .curiiisisismsnssisissssssssssssssssssssssssssssssss s s AR AR AR AR SRR AR AR RS R e AR R R R AR RS 50
Annex G (informative) Examples of jOINtS........ommmmmmmmmsssssssssssssssssssssss s 53
Annex H (informative) Method of determining reflectivity indices (above ground pressure

RS =3 1) T 57
Annex I (normative) External protection of underground pressure vessels ... 58
L1 T 5 1<) o | 58
1.2 Unmonitored protection SYSEMIS ... s sssssssssssssssasasasassssssnss 58
L3 Monitored Protection SYSTEIMS ... e e 58
I.3.1 Systems incorporating cathodic protection ... ————————— 58
I.3.2 Systems incorporating a protective envelope .......———— 59
RS T8 T 0. 1) ol £ 1) 1 59
Annex | (informative) Exterior corrosion protective coating with special performance

against chemical and mechanical attacks ... ————————— 60
J1 ) 4 1) 1 60



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skuSobnictvo Slovenskej republiky

EN 12542:2020 (E)

J.2 LTy LY 1T 1 L 60
J.2.1  General reqUITEMENTES. .. .oummimsessssssssssssssssssssssssssssssssasasassssssssssssssssssssssssasasassssssssssssssssssssasasasasansnsnses 60
J.2.2 Requirements for the coating material ... ——————— 60
J.2.3 Requirements for the COatING.......ccimmninsnns s ——————————— 61
J.2.4 Requirements for the COating PrOCESS ... s 62
J.3 T 11 62
J.3.1 Testing for the coating material.......—————————— 62
J.3.2  Testing for the COAtING ... an 63
J.3.3 Documentation of the cOating ProCeAUIe ... sssssasasasasas 64
J.3.4 Testreports and CertifiCates.....mmm—————————_———————————_—— 65
J.4 Supervision during ProducCtion ... —————————————— 65
Annex ZA (informative) Relationship between this European Standard and the essential
requirements of EU Directive 2014 /68 /EU .......csssssssssssssssssssssssssssssssasasssss 66
L2310) 1073 021 0] 42 68



STN EN 12542: 2021 Urad pre normalizaciu, metroldgiu a skigobnictvo Slovenskej republiky

EN 12542:2020 (E)

European foreword

This document (EN 12542:2020) has been prepared by Technical Committee CEN/TC 286 “Liquefied
petroleum gas equipment and accessories”, the secretariat of which is held by NSAIL

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

This document supersedes EN 12542:2010.
The following main changes have been introduced during the revision of EN 12542:2010:

— areference to “CEN/TS 16765 LPG equipment and accessories - Environmental considerations for
CEN/TC 286 standards” has been added and the existing wording has been amended (including the
deletion of environmental references throughout this document);

— Annex ] Environmental checklist has been deleted;

— inclusion of the use of compensation calculations from EN 13445-3:2014, in order to reduce the
distance between openings or branches;

— anew informative Annex ] Exterior corrosion protective coating with special performance against
chemical and mechanical attacks has been added.

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

This document calls for the use of substances and procedures that may be injurious to health and/or the
environment if adequate precautions are not taken. It refers only to technical suitability and does not
absolve the user from legal obligations at any stage.

Protection of the environment is a key political issue in Europe and elsewhere; for CEN/TC 286 this is
covered in CEN/TS 16765, LPG equipment and accessories— Environmental considerations for
CEN/TC 286 standards, and this Technical Specification should be read in conjunction with this document.
This Technical Specification provides guidance on the environmental aspects to be considered regarding
equipment and accessories produced for the LPG industry and the following is addressed:

a) design;

b) manufacture;

c) packaging;

d) use and operation;
e) disposal.

Provisions should be restricted to a general guidance. Limit values are specified in national laws.

It is recommended that manufacturers develop an environmental management policy. For guidance
see the ISO 14000 series.

It has been assumed in the drafting of this document that the execution of its provisions is entrusted to
appropriately qualified and experienced people.

All pressures are gauge pressures unless otherwise stated.

NOTE This document requires measurement of material properties, dimensions and pressures. All such
measurements are subject to a degree of uncertainty due to tolerances in measuring equipment, etc. It may be
beneficial to refer to the leaflet “Measurement Uncertainty Leaflet (SP INFO 2000 27 uncertainty.pdf)”.
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1 Scope
This document specifies requirements for the design and manufacture of static welded steel cylindrical

pressure vessels, serially produced for the storage of liquefied petroleum gas (LPG) with a volume not
greater than 13 m3 and for installation above or below ground.

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 764-5:2014, Pressure equipment — Part 5: Inspection documentation of metallic materials and
compliance with the material specification

EN 837-2:1997, Pressure gauges — Part 2: Selection and installation recommendations for pressure gauges
EN 1708-1:2010, Welding — Basic welded joint details in steel — Part 1: Pressurized components

EN 10025-2:2019, Hot rolled products of structural steels — Part 2: Technical delivery conditions for non-
alloy structural steels

EN 10028-2:2017, Flat products made of steels for pressure purposes — Part 2: Non-alloy and alloy steels
with specified elevated temperature properties

EN 10028-3:2017, Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels,
normalized

EN 10028-5:2017, Flat products made of steels for pressure purposes — Part 5: Weldable fine grain steels,
thermomechanically rolled

EN 10204:2004, Metallic products — Types of inspection documents

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

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

EN 13636:2004, Cathodic protection of buried metallic tanks and related piping
EN 14717:2005, Welding and allied processes — Environmental check list

EN 14784-1:2005, Non-destructive testing — Industrial computed radiography with storage phosphor
imaging plates — Part 1: Classification of systems

EN ISO 16371-2:2017, Non-destructive testing — Industrial computed radiography with storage phosphor
imaging plates — Part 2: General principles for testing of metallic materials using X-rays and gamma rays
(1S0 16371-2:2017, Corrected version 2018-05)

EN ISO 636:2017, Welding consumables — Rods, wires and deposits for tungsten inert gas welding of non-
alloy and fine-grain steels — Classification (ISO 636:2017)

EN ISO 2560:2009, Welding consumables — Covered electrodes for manual metal arc welding of non-alloy
and fine grain steels — Classification (1SO 2560:2009)
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EN ISO 3452-1:2013, Non-destructive testing — Penetrant testing — Part 1: General principles
(1S0 3452-1:2013, Corrected version 2014-05-01)

EN ISO 5173:2010, Destructive tests on welds in metallic materials — Bend tests (1SO 5173:2009)

EN ISO 5178:2019, Destructive tests on welds in metallic materials — Longitudinal tensile test on weld
metal in fusion welded joints (1SO 5178:2019)

EN ISO 5817:2014, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) — Quality levels for imperfections (1SO 5817:2014)

EN ISO 6520-1:2007, Welding and allied processes — Classification of geometric imperfections in metallic
materials — Part 1: Fusion welding (1SO 6520-1:2007)

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

EN ISO 9606-1:2017, Qualification testing of welders — Fusion welding — Part 1: Steels (1SO 9606-1: 2012
including Cor 1:2012 and Cor 2:2013)

EN IS0 9712:2012, Non-destructive testing — Qualification and certification of NDT personnel
(IS0 9712:2012)

EN ISO 10675-1:2016, Non-destructive testing of welds — Acceptance levels for radiographic testing —
Part 1: Steel, nickel, titanium and their alloys (1SO 10675-1:2016)

ENISO 11666:2018, Non-destructive testing of welds — Ultrasonic testing — Acceptance levels
(IS0 11666:2018)

EN ISO 4136:2012, Destructive tests on welds in metallic materials — Transverse tensile test (I1SO
4136:2012)

ENISO 14171:2016, Welding consumables — Solid wire electrodes, tubular cored electrodes and
electrode/flux combinations for submerged arc welding of non alloy and fine grain steels — Classification
(IS0 14171:2016)

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

EN ISO 15609-1:2019, Specification and qualification of welding procedures for metallic materials —
Welding procedure specification — Part 1: Arc welding (ISO 15609-1:2019)

EN ISO 15613:2004, Specification and qualification of welding procedures for metallic materials —
Qualification based on pre-production welding test (1SO 15613:2004)

EN ISO 15614-1:2017, 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
(150 15614-1:2017, Corrected version 2017-10-01)

EN ISO 17632:2015, Welding consumables — Tubular cored electrodes for gas shielded and non-gas
shielded metal arc welding of non-alloy and fine grain steels — Classification (1SO 17632:2015)

ENISO 17635:2016, Non-destructive testing of welds — General rules for metallic materials
(IS0 17635:2016)
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EN ISO 17636-1:2013, Non-destructive testing of welds — Radiographic testing — Part 1: X- and gamma-
ray techniques with film (IS0 17636-1:2013)

EN ISO 17636-2:2013, Non-destructive testing of welds — Radiographic testing — Part 2: X- and gamma-
ray techniques with digital detectors (1SO 17636-2:2013)

ENISO 17637:2016, Non-destructive testing of welds — Visual testing of fusion-welded joints
(IS0 17637:2016)

EN ISO 17638:2016, Non-destructive testing of welds — Magnetic particle testing (IS0 17638:2016)

EN ISO 17639:2013, Destructive tests on welds in metallic materials — Macroscopic and microscopic
examination of welds (1SO 17639:2003)

EN ISO 17640:2018, Non-destructive testing of welds — Ultrasonic testing — Techniques, testing levels, and
assessment (1SO 17640:2018)

EN ISO 19232-1:2013, Non-destructive testing — Image quality of radiographs — Part 1: Determination of
the image quality value using wire-type image quality indicators (1SO 19232-1:2013)

EN ISO 19232-2:2013, Non-destructive testing — Image quality of radiographs — Part 2: Determination of
the image quality value using step/hole-type image quality indicators (IS0 19232-2:2013)

EN ISO 23277:2015, Non-destructive testing of welds — Penetrant testing — Acceptance levels
(IS0 23277:2015)

EN ISO 23278:2015, Non-destructive testing of welds — Magnetic particle testing — Acceptance levels
(IS0 23278:2015)

EN ISO 23279:2017, Non-destructive testing of welds — Ultrasonic testing — Characterization of
discontinuities in welds (1S0 23279:2017)

IS0 9162:2013, Petroleum products — Fuels (class F) — Liquefied petroleum gases — Specifications

koniecnahladu - textdalej pokracuje vplatenejverzii STN
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