This is a free page sample. Access the full version online.

ZoNsal (EE

Standards

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

© NSAI 2010 No copying without NSAI permission exce pt as permitted by copyright law.




This is a free page sample. Access the full version online.

I.S. EN 12542:2010

Incorporatineg amendments/corricenda/National Annexes issued since publication:
porating amendments/corrigendasNational Annexes issued since publication.

The National Standards Authority of Ireland (NSAI) produces the following categories of formal
documents:

[.S. XXX: Irish Standard — national specification based on the consensus of an expert panel and
subject to public consultation.

S.R. xxx: Standard Recommendation - recommendation based on the consensus of an expert
panel and subject to public consultation.

SWIFT xxx: A rapidly developed recommendatory document based on the consensus of the
participants of an NSAI workshop.

This document replaces: This document is based on: Published:
EN 12542:2002, EN 14075:2002 EN 12542:2010 4 August, 2010
ICS number:
This document was published 23.020.30

under the authority of the NSAI
and comes into effect on:
16 August, 2010

NSAI Sales:
1 Swift Square, T+353 1807 3800 T +353 18576730
Northwood, Santry F+353 1807 3838 F +35318576729
Dublin 9 E standards@nsai.ie W standards.ie

W NSAlie

Udards um Chaighdedin Naisiiinta na hEireann




This is a free page sample. Access the full version online.

1.S. EN 12542:2010

EUROPEAN STANDARD EN 12542
NORME EUROPEENNE
EUROPAISCHE NORM August 2010

ICS 23.020.30 Supersedes EN 12542:2002, EN 14075:2002

English Version

LPG equipment and accessories - Static welded steel cylindrical
tanks, 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 Flissiggas-Gerate und Ausristungsteile - Ortsfeste,
accessoires - Réservoirs cylindriques fixes, aériens, en geschweildte zylindrische Behalter aus Stahl, die
acier soudé, fabriqués en série pour le stockage de gaz de serienmaRig fur die Lagerung von Flussiggas (LPG)
pétrole liquéfié (GPL) ayant un volume inférieur ou égal a hergestellt werden, mit einem Fassungsvermogen bis 13
13 m? - Conception et fabrication m? - Gestaltung und Herstellung

This European Standard was approved by CEN on 26 June 2010.

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 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 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
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2010 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12542:2010: E
worldwide for CEN national Members.



This is a free page sample. Access the full version online.

1.S. EN 12542:2010

EN 12542:2010 (E)

Contents Page
0T =T o 5
L T T o 6
1 85 oo o - PR 7
2 NOIrMALiVe FefErENCES ...t s e e s s e e e s mn e e e nnns 7
3 Terms and defiNitioNsS .......cooiiiic e 9
4 1 = 1 =Y o -1 10
4.1 VT o 374 =1 01 - N 10
4.2 857 3 =1 £ T 0 Lo 1= 3 U - 10
4.3 Pressure parts other than shell or ends........o s 12
44 Parts welded to the tank ... s s s s s s s s snnnnnnnnnnnnnnnnnn 13
4.5 Welding conSUMADIES .......ooiiiiiiiiiir i 13
4.6 Inspection documents for materials..........cccoo oo ———— 13
4.7 Non metallic materials (GAskets) ..o 13
5 D 1 o | N 13
5.1 =Y =T - 13
5.2 L= 1] 1= LT = 14
5.3 e =TT T N 14
5.4 AV Lo U1 T o T oo ¢ Uo 11 4T o 1= 14
5.5 EST 1T o7 e Xo o B Lo = o 110V L= 14
5.6 LI 1 T T T EoN o= e 11 4V = 15
6 (0 07T 413 T L= 15
6.1 =Y 3= - | 15
6.2 ReINFOrCEMENt ... s s sssssssssssssssssssssnnnnnnnnnnnnnnnnnnnnnnnn 15
6.3 Position of welds and OPeNINgS........ccoviiiicciiciiiiiiiir s ssn e e e e e e s s s e e e e e s nnnn 15
7 Workmanship and manufacture ...........cccccciiiiiiiiicccssesrrr e r s ssses s e s s s sssss e s e ss s s s s ssnmn s s e s e essnsnmnnes 15
71 =Y =T - 15
7.2 ENVIFONMENT ...t s s e E e s s m R e e s aanmn e e e e e e n s 15
7.3 Control and traceability of materials ...........ccccovmiiiriiiicccccrrr e 16
7.4 Manufacturing tOlEraANCES .........cii it sssse s ssn e e e ee s s s smn e e e e e eesasnmn e e e e nennnnnnn 16
7.5 Acceptable weld details ... e 16
A8 20t TR € 1= o -1 - | 16
7.5.2 Longitudinal WeldS .........ccoiiiiiiniiiiiirs s 16
7.5.3  JOGQGIE JOINES ....icceiiiiieii it ————————— 16
7.6 FOrmed PreSSUre PArtS...... ..o ieiccms s mms e s e mmn s e s s e s s mmmn e e e e s e e smmmmn e e e e eannnnnn 17
5200 TR € 1= 1 -1 - | R 17
7.6.2 Heat treatment after fOrming ..o s e e e s s e nmmnnes 17
7.6.3 Testing of formed Parts.........ccccccimiiiiiiicccserirr s ssmr e s e s s s s s ssnnr e e e ee s s s s smnn e e e essan s nnnnnes 18
AT S & = o =T 1= o I o] 18
7.6.5 Visual examination and dimensional Check ...........ccccciiiiiiniiii 18
X T 1 - 15 ' 19
7.6.7 Test CertifiCate.......ccouiiiiiii e 19
7.7 LA 1= e 11 ' N 19
A0 %0 TR € 1= 1 -1 - | 19
7.7.2 Welding procedure specification (WPS) .........cccconniimminni s s 19
7.7.3  Qualification Of WPS ... et sme e s smme e e e e s e smn e e e e e e s sasmmnne e e eesanssnnnnnnns 19
7.7.4 Qualification of welders and welding operators...........ccccccrinnirmini i —————— 19
7.7.5 Preparation of edges to be welded ..........cccciviiiiiinii s ——————— 19
7.7.6  Execution of welded JOINtS .......ccccciiiiiiciciieiiir s cssserr e s s s e s s s sssmn e e e e s se s e e e e e sansnannmnnes 20



This is a free page sample. Access the full version online.

I.S. EN 12542:2010
EN 12542:2010 (E)

7.7.7 Attachments and SUPPOIES.......cccciiiiiiiiiiiriirrrrrrrrrrsr s e rrr e s r e e s rerrressssesssnsnsnnns 20
7 A8 - TR & =Y 2 1= - 11 T 20
7.8 Post weld heat treatment ... ——————— 20
7.9 LY o - 11 20
7.9.1 Repairs of surface imperfections in the parent metal ... 20
7.9.2 Repair of weld imperfeCtions ... 20
8 Non-pressure attaChments...........o e 21
8.1 /2N = Lo 34 1= o | 21
8.2 oY 11 o o 21
8.3 VNt NOH@..... R 21
9 INSPECtion AN tSTING ..covvriiiieieiee e nnnn 21
9.1 Visual examination of WeldS..........cccciiiiiiiiiirii it 21
9.2 Non-destructive testing (NDT) ..o rcssssrrr e ssss s s e s s s s s snms e e e e e e s snssmnnn e e e e sannnn 22
9.3 Non-destructive testing teChNIQUES ........ccoeiiiiiiiiiiii s s 22
L2 R 20 I € 7= 3 1= - 22
9.3.2 Radiographic teChNIQUES............ee s e 22
9.3.3  UHrasonic teChNIQUES ..... ..o e e e e amm s e e e s mmnns 23
9.3.4 Magnetic particle teChNIQUES ... s 23
9.3.5 Penetrant teChNIQUES ... e amm e e e s 23
9.4 Marking for non-destructive testing .........ccccouniimiinni i ———————— 23
9.5 Qualification of PErsONNEe| ...... ... e e e 23
9.6 X =T o3 T [ = o 41 =] T 24
9.7 Production test plates (COUPON PIAteS).......cccciiiiiiiiiiccccrcrrrr e snnn 24
9.8 Final @SSe@SSMENt ... e 25
9.8.1  PressuUre test ... 25
9.8.2  Final eXamination ... R 26
10 Surface treatment and fiNiSAING ... e 26
10.1 Environmental conSiderations...........oo i e 26
10.2  ADbOVE ground tanKS........ccciiiiiiiiiiieis i 27
00 B T 4 T- - | 27
10.2.2 ReflECHVItY ..oeiiieieiiieir it ——— 27
10.3  UNderground tanks ........cccoiiiiimiinisnniisrs s s s s 27
10.4  Finishing operations .........ccccvciiiiiiiiiiii 28
11 Marking and certification ... 28
12 Records and documentation ...........ccccuiviiiiiiiiiiemiinn e 29
121 Records to be obtained by the manufacturer............cccccviriiic e 29
12.2 Documents to be prepared by the manufacturer ..o 29
Annex A (informative) Design pressure and filling conditions ............cccccvvmmiiminiccccccscsrree e 30
A1 2N o Yo V=N e | o 10T g T B = 1] 30
N e T 0 T Y= T I o T =TT = () 30
A1.2  Filling CONAItIONS ...coiiieiii e 30
A.1.3 Calculation of maximum fill.............ee e 31
A.2 UNderground tankKs ... 31
YN B 0 T =1 T o (=TT U - 31
Annex B (normative) Tolerances on tanks.........ccccuceriiiienriisnssrs s s s s ssanes 32
B.1 Mean external diameter........... i ————————————— 32
B.2 L0 101 o o 10 4 o [T 32
B.3 Deviation from the straight line ... e 32
B.4 Irregularities in circular Profile ... e 32
B.5 ThIiCKNESS tOIErANCE ......ceiiiiii it r e e s nm e e 33
B.6 o - 33
B.7 Surface aligNMeENt ... ————————————— 34
B.8 Attachments, nozzles and fittiNgs ... ——— 34
Annex C (normative) Hydraulic pressure test..... ... 35
c1 TempPorary fittiNgS ... s 35



This is a free page sample. Access the full version online.

I.S. EN 12542:2010
EN 12542:2010 (E)

C.2 PreSSUIE QAUQGES ...cuuiiiiiiiiiciiimereerrsiisssssssseeserssssssssssssnsesessassssssmseseeeessasssssnnsnnssessasssssnnsnnessssssnnnnensnssnssnn 35
C.3 PressuriSing @gent..........oo it 35
C4 AVOIdance Of SROCKS ........coiiiiiii e aan 35
C.5 LIS 8 oo T o= LT - 35
Annex D (normative) IMmperfections ..o ———— 36
Annex E (normative) Design formulae for tanks..........ccccciniimmiiniiinin s 38
E.A F Lot T L= =S === = 38
E.2 Design formulae........ccciiiiieiiiir i ——————————— 38
0 € 1Y 4 =Y - | 38
E.2.2 Cylindrical shell calculation .............ooi i snm e s s smnn e e e e s 38
E.2.3 Torispherical end calculation ... s 38
| =32 S = |17 o X=T o Lo F= 1IN g Ve e 1 Fed ] F- 11 {'o Y o 39
=720 S o =Y 0 0T o 4 L= o= 1= Vo [ 40
E.2.6 Equations for calculating B........ccccciiiiiiiiiiiiiiiiiiscscssesr s ssse e s s s s sssms e e e e s s s nmn e e e e e e s s n s nnnnenes 41
E.3 NOzZzle reinfOrCemMEeNt ....... ..o e 4
B R O € 1Y 4 =Y - | 41
E.3.2  Size Of OPENINGS ...icueiiiiiiiiiiiir i 42
E.3.3 Distance between openings or branches..........cccccoiniiiiiiinni s ———— 42
E.3.4 Openings and BranChes.........cccciiiiiiiisiii s s s 43
E.3.5 Cylindrical shells and ends with Openings .........ccccccniiiimiinni s ————— 43
E.3.6 Shell reinforcement ........... e 43
E.3.7 Extent of reinforcement .......... .ot e 43
=GR T = 17 o Lo 1IN o o 1= o 1] o T 1 43
E.3.9 Welded BrancChes ... 43
E.3.10 Compensating PIates .......cccccccciiiiiiiiiiisserirrr s s ssssssssene e e s s s s s s ssss s e e e e s s s s s s mnn e e e e e e es s s nannn e eenn s nnnnnnnnenan 43
E.3.11 Reinforcement — GENEral ........cccci it s n e e ne e s e mn s 43
E.3.12 Reinforcement by Pads ........ccccciiimiiiiiiciimiiriniiisscsssssss s s s s sss s ssss s e e s s s ss s snms s e s e e s ses s s nmnnesses s snnnnssnnsnas 44
E.3.13 Reinforcement by branches .........cccciiiiiiiniiii 44
E.3.14 Branch connections normal to the tank wall............coo e 44
Annex F (informative) Measurement of shell peaking .........cooo i 49
F.1 Profile gauge ... —————— 49
F.2 = LT e T Y 49
Annex G (informative) Examples of JOINES ... e 52
Annex H (informative) Method of determining reflectivity indices (above ground tanks)........................ 56
H.1 =T 4 T o 56
Annex | (normative) External protection of underground tanks ...........ccccoeiiiiiiiriininccccc s 57
1.1 7= 1= - | 57
1.2 Unmonitored protection SYStEMS ... s 57
1.3 Monitored protection SYStEMS ... 57
1.3.1  Systems incorporating cathodic protection ..........cccocviiiiiiinni s ————— 57
1.3.2  Systems incorporating a protective envelope............o i ————— 58
1.3.3  Other SYSEEMS .....coiiiiii i 58
Annex J (informative) Environmental check list ..........c e 59
Annex ZA (informative) Relationship between this European Standard and the Essential

Requirements of EU Directive 97/23/EC ... s mme e s amn e 61
=71 o] Lo T T T o 7/ 62



This is a free page sample. Access the full version online.

I.S. EN 12542:2010
EN 12542:2010 (E)

Foreword

This document (EN 12542:2010) has been prepared by Technical Committee CEN/TC 286 “Liquefied
petroleum gas equipment and accessories”, the secretariat of which is held by NSAL.

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 2011, and conflicting national standards shall be withdrawn
at the latest by February 2011.

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 12542:2002, EN 14075:2002.

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.
The main technical changes in this revision include:

— widening of the Scope to include requirements for underground tanks;

— addition of environmental considerations;

— reference to the latest welding standards; and

— introduction of radioscopy as a permitted alternative to radiographic examination of welds.

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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Introduction

This European Standard 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. Protection of the environment
is taken in a very broad sense. What is meant is the total life cycle aspects of e.g. a product on the
environment, including expenditure of energy and during all phases from mining of raw materials, fabrication,
packaging, distribution, use, scrapping, recycling of materials, etc.

NOTE 1 Annex J indicates which clauses in this standard address environmental issues.

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
ISO 14000 series

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

All pressures are gauge pressures unless otherwise stated.

NOTE 2  This European Standard 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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