130()6(3(*)@80(3()(*) boFoao. Lo FgJbEol Lobsbogo dgodobgm LEsbos@@o.

BB 96 12542:2020/2021
U5goM0390ml LGobs®@o

LL3: 23.020.30

LPG(00bg335000 bsb8om{igoemdsosbo 50600) 3mfjymdogmdgdo s sguglvns®gdo -
bEBHHO3HO FgbsEMNO BrEsEOL 30wobeMwo (530l FOFgwo,
LMo FaMamgdwemo mbgz90 BabTomijyswdsosbo soMols (LPG)
99L565b5¢,HMBOls Ber3IEEMds 56 50g35¢3gds 13 32 -Is Es3MMYJGHYdS s
Do60mgds

© LL03 LogsGmzgmml BEsbIMEIBdOLS s AgEHMMEmaool ghmabmmo LssggbEm
2021



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

Blsh 96 12542:2020/2021

L506gMMT>30Mm Bmbsgdgdo

1  800gde0s s 533904905 Bsdmddgome: LLO3-BogdsMmmM3gEMl bEobotMEgdols
@5 99BHOMEMRo0ol 9H™M3bo BssggbG™ML 49bgeomo  oMgddHmeol 24/12/2021 {iewols
Ne 82 9963560 gdom

2 30mdMEos ,53BMOEOL“ MsMdbols IgomEom: bBIBIMHEHODIE00L 93BM3YEo
3™doBgBHol (bgb) LEBsMEH0 9b 12542:2020 ,, LPG(mbg35000 65H306(gocmdoosbo s060)
dmfymoommdgdo s 5gugLGYdO  -LEBOGH03IMMO TJbsMMO BMWHEOL  FoWobGMmwo
§6930L 39O Fgero, LgBows FoMdmgdmwo mbgzso bsbdo®Mfgsedsosbo somol (LPG)
d9L5b65b5,MHMAOL FMEWMdS 56 509853 9ds 13 3% -l 3MMYJBHYOS s [oMBMgds”

3 Boggesco: bl gb 12542:2010/2013

4 MH9a0LEGMOMGOME0s:  LLO3-LodoMm3zgeml  LEIBIOEGHIOoLs ©s  TgGHOMEwmyool
96m36me0 LoogIbEBHML MgglE®do: 24/12/2021 Herols Ne268-1.3-021819

0658090569 LiBobst@ ol bgdolidogmo mMBom ao3ME3gergds 1ssggb@mls bgds®omgzol gstgdy
5363505



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

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
accessoires - Réservoirs cylindriques fixes, aériens, en
acier soudé, fabriqués en série pour le stockage de gaz
de pétrole liquéfié (GPL) ayant un volume inférieur ou

égal 2 13 m® - Conception et fabrication

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

Fliissiggas-Gerate und Ausriistungsteile - Ortsfeste,
geschweifdte zylindrische Behélter aus Stahl, die
serienmaflig fiir die Lagerung von Fliissiggas (LPG)
hergestellt werden, mit einem Fassungsvermdégen bis
13 m? - Gestaltung und Herstellung

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
worldwide for CEN national Members.

Ref. No. EN 12542:2020 E

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



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

EN 12542:2020 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 6
091 0 10 1 0 7
1 Y 6 0 8
2 A (00 0T U g L) o) 4 L 8
3 Terms and definitions ... ———————————_—————_—_—————_—— 10
3.1 L0 1 123 o 1 IR ) 5 10
3.2 B 9 0T 0 o0 T T 0 12
4 12 L ) b 12
4.1 D03 0% 0 9004114 1) 1] 1 12
4.2 Shells ANd ENAS....iciiiinisiirs AR R E SRR R AR RS AR R RS 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 ... n s 14
4.6 Inspection documents for MAterials ... ——————— 14
4.7 Non-metallic materials (GASKEtS) ... ssassssssssas 14
5 D LT . 14
5.1 O] 1 ) o 1 14
5.2 B U] 010 02 i LD 15
53 o0 WL 1 | o 15
54 Vacuum CONAITIONS ..viuiurererarsrsmsmsssmsssssssssssssssssssassssssssssssssssssssssssssssssassssssssssssssssssssssasasasassssssssssssssssssssnsasasass 15
5.5 Y0003 0100 0T T U0 16
5.6 Lifting 1ugs 10adings ... s 16
6 L0072 0D 01T 16
6.1 0] 4 ) o | 16
6.2 2 0000 ) 14 ) ) 16
6.3 Position of welds and OPenings.......ccumi s ——————————— 16
7 Workmanship and manufacture.......mssssssssssssssssssssssssissssssss s 16
7.1 ) 1 =) 1 16
7.2 ENVIFONIMEINIT .cutiiieiininsnisnsssssisssssssisssssssssssssssssssssssssssssssssssssssssssssssss sesssssssesssssssesss snssssss sessssnssessssnssnssssnsssnnssns 17
7.3 Control and traceability of materials........m————————— 17
7.4 Manufacturing tolerances ... ————————————————————————— 17
7.5 Acceptable wWeld details ... —————————————— s —— 17
7.6 FOIrMmMed PreSSUIe PATTS...iiiicmmsssssssssssssssssssssssssssssssssss s ssss s s s se s s s s s s se e e 18
7.7 =] s 20
7.8 Post weld heat treatment........osi s ————————————————,- 21
7.9 2] 0 U 22
8 Non-pressure attaChments ... ———————————_—_——————— 22
8.1 L i o] 111 1) 1L 22
8.2 01 L ) 22
8.3 T3 5 L 1 o) 22
9 INSpection and LESTINEG ... ———————————————————— 23
9.1 Visual examination of Welds ... sssssssssasasasas 23
9.2 Non-destructive testing (NDT) ..cccsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssses 23

€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 12542:2020 (E)

9.3 Non-destructive testing teChNIQUES ... ———————— 24
9.4 Marking for non-destructive teSting........uum s ——————— 25
9.5 Qualification of PErSONNEl........n——————————— 25
9.6 WA Lo 0] = 14 Lol g L) - 25
9.7 Production test plates (COUPON PlALES) ....cccorvrimsrnrnmsmsmsmsssisssssssss s 26
9.8 L0 T4 T R TS 1 1 L) (L 27
10 Surface treatment and finiShiNG.....c.covnn———————— 28
10.1 Environmental cONSIAETrations ... s ssssssssses 28
10.2 Above round PreSSUre VESSEIS .. sssssssssasss s sssssssssssssns 28
10.3 Underground PreSSUIe VESSEIS .. sssssssssssssssssssssssssssssssssssssssssssses 29
10.4 FiniShing OPerationsS...... s s 29
11 Marking and CertifiCation ... ————————— 29
12 Records and dOCUMENTATION.......cummimiisssssssss s 30
12.1 Records to be obtained by the MaNUfaCtUrer ... ————— 30
12.2 Documents to be prepared by the manufacturer.........———— 30
Annex A (informative) Design pressure and filling conditions.........os—— 31
A1  Above ground PreSSUre VESSEIS ... 31
A 1.1 DESIGN PIESSUIE (P)eiuiesesescsmsssissessssssesmssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssst st s s s s asasss s e s ssasaseaes 31
2 W0 U 011000 F e o0 4 (o D00 31
A.1.3 Calculation of maximum fill ... ————————————————— 32
A2 Underground pressure vessels — DeSign PreSSUre ... s 32
Annex B (normative) Tolerances on pressure VeSSElS......mmmmmmsissssssssssssssssssssssssssns 33
B.1 Mean eXternal diaMEter ... e e bR s e e e nEE e 33
B.2 OUL Of FOUNAIIESS ...uvuruirsnsssmsssnsssssssssssssss s ssss s R AR SRS AR R E SRR ERRRRR 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 TemPOTrary fittiNgS ..o ——————————————————————— 36
C.2 PIeSSUIE GAUZES ...ouvurucuccesmsmsssssssssssssssasssss st s s s s R AR AR AR R AR R AR AR AR AR AR AR R R R 36
C.3 o et LA T ¥ L) o L 36
C4 AvO0Iidance Of SNOCKS.....couiis s e 36
C.5 TESE PIrOCEAUIE ...cvrrereseseisisssssrsssssssssssssssssssssssassssssssssssssssssssssasasas s s s s se e S AR SR AR AR RRR AR AR SRR AR R RR R SR RE SR AR RERRRRRRRRR R R RS 36
Annex D (normative) IMpPerfections ... s 37
Annex E (normative) Design formulae for pressure vessels....... 39
E.1 AlIOWAD1E SEI@SSES ...cuiuirrriiisismsmsmssssissssss s E R SRR RS e E AR R AR AR AR AR SRR AR AR AR RS 39
E.2 DeSigN fOrMMUIAE ..o e 39

€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 12542:2020 (E)

D < 1 U i 39
E.2.2 Cylindrical shell calculation ... sssssasasases 39
E.2.3 Torispherical end calCulation.......coiiismsmmmmmsssssssssssssss s sssssasasases 39
E.2.4 Ellipsoidal end calCUlation.......cocoummnmnmsmisisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasases 40
E.2.5 HemiSPherical @NdS.... s ssssasas 42
E.2.6 Equations for calculating f ... 42
E.3 NOZZle reiNfOorCeMENt ... s 43
D T < 1 U o 43
| DTS T 03 0 01 110 0 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 OPeNIiNgS........ccuuiimsmsmnmnnmis s 44
E.3.6 Shell reinfOrCemeENt. ...t n s e e 44
E.3.7 Extent of reinfOrCemMEeNt......ooininmsmsmiissmsssssss s s assss s s s asass s ssns 44
E.3.8 EIlPtical OPeNINGS ...ccovrmnrrrsnsmmnsmsmsisissssssssssssssssssssssssssssss s s ssssssss s ssssssss s s s s s s asassss s s anas 44
E.3.9 Welded Branches.... st sssssssssssssss s s ssssssssssssasans 45
E.3.10 CompensSating Plates....cummmmsisssssssssssssss st s sssssssss s s sssassssssssssssasas 45
E.3.11 Reinforcement — GENETral ... s ssssss s ssasssssssssssssnas 45
E.3.12 Reinforcement DY PadSs ... sssssssssssssssssssssassssssssssssssssasssssses 45
E.3.13 Reinforcement by Branches ... 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= L 50
F.2 PEAKING SUTVEY .curuiiiisismsnsaisssissssssssssssssssssssssssssssss s s e s s AR AR AR AR AR SRR AR SRS R e A AR R R AR AR RS 50
Annex G (informative) Examples of joINtS.......ommmmmmmmssssssssssssssssssssssss s 53
Annex H (informative) Method of determining reflectivity indices (above ground pressure

RS =] 1) T 57
Annex I (normative) External protection of underground pressure vessels ... 58
L1 T 1 1<) | 58
1.2 Unmonitored protection SYSEMIS ... sssssssssasassssssssssssssssssssssssasasassssssssnss 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 70 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

€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 12542:2020 (E)

J.2 LTy LT Y 1T 0 L 60
J.2.1  General reqUITeMENTES.....ouiiismssssssssssssssssssssssssssssssssssasasassssssssssssssssssssssssasasassssnsssssssssssssssasasasasansnsnses 60
J.2.2 Requirements for the coating material ... ———————— 60
J.2.3 Requirements for the COatiNG......ccuimmmsmimnn 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....... e —————————— 62
J.3.2  Testing for the COAtING ... an 63
J.3.3 Documentation of the cOating ProCEAUIE ... 64
J.3.4 Testreports and certificates.....m———————_———————————— 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 ... 66
123 10) 1073 021 0] 42 68

€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 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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