°
w SLOVENSKI STANDARD

SIST EN 12817:2019
01-junij-2019

Nadomesca:
SIST EN 12817:2010

Oprema in pribor za uteko€injeni naftni plin (UNP) - Pregledi in periodi€ni preskusi
tlaénih posod za UNP s prostornino do vkljuéno 13 m?

LPG Equipment and accessories - Inspection and requalification of LPG pressure
vessels up to and including 13 m?

Flissiggas-Gerate und -Ausristungsteilé = Uberprifung und erheute Qualifizierung von
Behaltern fur Flissiggas (LPG) mit einem Fassungsraum bis einschliellich 13 m?

Equipements et accessoires GPL - Inspection et requalification des réservoirs de
capacité inférieure ou égale a,13,m3 pour gaz de pétrole liquefiés (GPL)

Ta slovenski standard je istoveten z: EN 12817:2019

ICS:
23.020.32 Tla¢ne posode Pressure vessels
SIST EN 12817:2019 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 12817:2019

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 12817:2019
https://standards.iteh.ai/catalog/standards/sist/61804839-cdd1-471£94ea-
7¢02b9d1d14a/sist-en-12817-2019



EUROPEAN STANDARD EN 12817
NORME EUROPEENNE
EUROPAISCHE NORM March 2019

ICS 23.020.35 Supersedes EN 12817:2010

English Version

LPG Equipment and accessories - Inspection and
requalification of LPG pressure vessels up to and including
13 m?

Equipements et accessoires GPL - Inspection et Fliissiggas-Gerdte und Ausriistungsteile - Inspektion
requalification des réservoirs de capacité inférieure ou und wiederkehrende Priifung von Druckbehéltern fiir
égale a 13 m? pour gaz de pétrole liquéfiés (GPL) Fliissiggas (LPG) mit einem Fassungsraum bis

einschlief}lich 13 m?

This European Standard was approved by CEN on 9 December 2018.

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-en 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, Cypriis, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonids France;Germany; Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 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

© 2019 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 12817:2019 E
worldwide for CEN national Members.



EN 12817:2019 (E)

Contents Page

EUTOPEAN fOT@WOTIW......iuiisinsnsnsnsisssssssmssssssssssssssssssssssssssssssssasasssssssssssssssas sssssssssasasss s s se s sesasss s sasasasasansnss nsnsssssssnsasanass 5
00100 300715 U 0 ) o 6
1 Y6 0 7
2 I\ L0 0 0T U Qe L) ) 4 L 7
3 Terms and defiNitions ... ———————————————————— 7
4 Y ] 2 8
4.1 T ¥ 020 00 Q=0 11 L (0] 8
4.2 LT L o004 10 )00 L, 8
4.3 DT € 8
5 R L7 (T4 U= 1 L 9
6 Pressure vessel inspection, requalification and recommissioning ... 10
6.1 ROULINE INSPECTION..cciuiriiseinsmsesssnssssssssssssssssssssssssss s s s s s sas s s sss s s sss s e s sassnsms s e s sassnsnssssnssnnsassnnsnans 10
6.2 Periodic INSPeCtioN . .Ju i Bt eeslshedssitstheshs /ot sstaesnsssens iaesmitns st duns bl snne dfduse sbomanssassnsssnsnsnssssssssssnsnsasanas 10
6.3 LD T U 0 () 10
6.3.1 Requalification for aboveground'pressure vessels . ... i i —————— 10
6.3.2 Requalification for underground pPresSsSure Vessels ... 11
6.4 RecommissSioning......mnnmibiibdabia bl s 12
7 Inspection of pressure vessel and pressure vessel fittings. ... 12
7.1 PreSSUIe VESSEL ... s e e e 12
7.2 Pressure vessel fittings and immediate PipeWoOrK.......on 12
7.3 VALVE COVET .uurermrnscsmasnsmstssssssssssssssssss s ssssssss s s s asass st sa s SRR SRR R R AR AR RS E R R R AR AR RS 12
7.4 3700 4 0 ) 12
7.5 Pressure relief Valve .. ssssssases 12
7.6 o T b e L T 13
7.7 CONEENLS GAUZES .ucuceersrsrsmsmsmsasasssss s e E AR AR R AR AR AR AR AR AR AR AR RS 13
7.8 Y (L0 = 1T 13
7.9 Studs, bolts, NULS, AN WASRHETI'S ....ccccviiierierrerieriesrssssrsss s s sassassassassssssssnssassns 13
7.10 Corrosion Protection SYSTEIN ......cimmsmsmssismsmsmssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssassssssassssssassnnsss 13
7.11 Piers and foundations for aboveground pressure vessels........————n 13
8 L0703 10§ 0T 1) 1 Lo, 14
8.1 T 1 1) o | 14
8.2 Routine inspection COMPEtENCE......c.cumuimsmmmmsmsmsismsmsmsssmssisssssssssssssssssssssss s sssssassssssasssssssssssssssanses 14
8.3 Periodic inSpection COMPELENCE.......ccrsiniiiisssssssssis s 14
8.4 Requalification COMPELENCE.... .o s 14
9 3T o0 (o (R 14
9.1 Pressure VesSel data......msismsmsisisssssssssssssssssssss s ssssss s s s s s sasassss s an 14
9.2 2] 00 14
Annex A (informative) Visual INSPeCLION.....cuicismsssniiissssssssssss s ssssssssaes 15
A1l Internal and external visual inSPections.........oummmmm s ———————— 15
A2 InSpection teChNIQUES ... ————————————— 15



EN 12817:2019 (E)

A.2.1 External viSUal iNSPECHION ....ccvviieiirccsnsssssnssssss s 15
A.2.2 Internal visual iNSPECiON.....ccuiiiimsmsmsmsmsnssssssss s s asnsnsnsns 15
W = o4 ) (o (. 15
A3 W00 o N Ua 00 0B T 0 01 0 7T 1) o L, 16
Annex B (informative) HydrauliC PreSSure teSst. ... 17
Annex C (normative) Acoustic emiSSion teStiNG ... ————————— 18
C1 1] o 18
C.2 TESHING PIrOCEAUIE ...cueeeieieiscsrsssssiesssmsmsssssssss s e bbb m s e E e R AR AR AR AR SRR AR RS E A AR R R AR AR SR AR AR R AR AR AR RS 18
C.3 LR oL 01T (L L) 18
O T - 1 1 0 18
C.3.2 Acquisition and evaluation SYStEIM ......ccuummmsmsmmsmsmsmsmsmssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssasasass 18
C.4 B 0T 18
LR 0 T T4 o 14 . o) () o 18
O 0 - U 2000 QL 11 U0 1 18
O 30 T Y3 4 £ ol U0 T 1 1) 19
C.4.3.1 OVerground PreSSUIE VESSELS . simusrsirstsenssrrnssssirns syrus sasesssssssems s amsmssssasasssssssssssssssssssssssasasssssssssssssssssnsasas 19
C.4.3.2 Underground PreSSUre VESSEIS.......sssssssss s sssssssssssssssssssssssssssssssssssssssssss 19
O 37 S 9 (TR 1 0 b/ 1 () o PO 20
C.5 Data evaluation and analySiS..cisii it fimimtsbiammmmrsssssnssssssssssssssssssssssssssssssasasasssssssssssssssssasas 21
O T D721 L1 1 100 (B0 U] 0 b e o 21
C.5.2 Real time control and StOP Criteria ... ——————————————— 21
C.5.3  POSE ANAlYSIS cuiuiuiermsrmsmsmssssssssssssssssisisssssssssssssssssssssssssssssssssassssssssssssssssssssssasasssssss s s s sssssssssssmsasasassnsnsssnsnsnssanas 21
C.5.4 Pressure vesSel Grading ... s ssssssssasas 21
C.6 DT T 00 0= Tz 1 0 Lo T3 010 o 22
Annex D (informative) Ultrasonic thickness test ... 23
D 200 R £ 1 U i 1 23
D.2 APPAratus SETHING ..o RS 23
D.3 (000 000 0] 00T R 1) ) 1 L) L 23
D.4  Shell thicCKnesS MEASUIEIMENTS ...cccouiimsmsmsssssssmssmsssssssssssssssssss s asass s s asassnsns 23
D.5  End thicKknesS MEeASUTEIMENLS ....cocoiuimsmsmssssssssssmsssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssss 23
D.6 L o) g 00 ] 00 23
D.7 ReJECHION CIiteria ciomiiismsmssssmssssssssnsssssssssssssnssssssssssssssssssssssssssassssssssssssssssnsssssasssssssnsssnsassnsssansssnssssnnssansssnnassnns 23
Annex E (informative) Assessment of pressure vessels by sampling ... 24
E.1 L0 (1) i | 24
E.2 HOMOZENEOUS DALCK ..ttt 24
E.3 Selection of SAMPIES ... —————————————"—_—_——— 24



EN 12817:2019 (E)

E.4 SAMPIE SELECHION ... s
E.5 00Ty 0 Tt 0 0 0T 0
E.6 Presentation of results and decCiSiONS........cuvsnn s ———————————
E.7 o Ry ol g L) -
E.8 Example calculation of @ SAmple......ssssssssss s

Annex F (informative) External monitoring by camera for underground pressure vessels

F.1 L) 5 1) |
F.2 INSPECLION PrOCEAUIE ...coceerereraisrssssssssssssssssssssssssassss s s bR R s e e
F.3 Interpretation Of FESUILS.......onini s ————————
F.4 3T o0) (o
Annex G (informative) Monitoring cathodic protection with sacrificial anodes for
underground PreSSUre VESSEIS..... s
G.1 =3 11 i
G.2 3T o0) (o (T
G.3 o o001 oL L
G.4 Measurement of the galvanic CUITeNt..... s ————
G.5 Measurement of the potential difference’of the pressure vessel to the reference
13 (=Tt 1 0 T U U SRR OO O S . S
G.6 2T 1 L
Annex H (informative) Evaluation of coating condition of underground pressure vessels
(cathodic protection by impressed CUITeNT) .....cuuyumsrsssmsssessnsssssssssssssssssssssssssssssssssssssssssasasasas
H.1 T 5 <)
H.2 W 00 2= Ui Lo L
H.3 0704 10 D100 1
H.4  Isolation resistance of the COating ... ——————
3 O T o (0Tl L T,
3 0 0 0 1 Lot b | P U o)
H.5 3] 1 L
H.6  ChecKing INtervals ... ssssssss s sssssssssssssses
Annex I (informative) Corrosion monitoring by moisture and condensation detection for
underground PreSSUre VESSELS.... s
L1 LT 5 <) |
1.2 Equipment characteriStiCS. ...
1.3 17 0 1T L0
1.4 DL g o) L 1)
Annex J (informative) A-deVIiations ... s
125101 LU0 a0 1 1] 17



EN 12817:2019 (E)

European foreword

This document (EN 12817:2019) 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 September 2019, and conflicting national standards shall
be withdrawn at the latest by September 2019.

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 supersedes EN 12817:2010.
EN 12817:2010 was thereby technically revised.

In using this document, prepared in the field of application of Article 153 of the treaty on the functioning
of the European Union, users are aware that standards have no formal legal relationship with Directives
that may have been made under Article 153 of the treaty on the functioning of the European Union. In
addition, national legislation in the Member states may contain more stringent requirements than the
minimum requirements of a Directive based on Article 153. Information on the relationship between the
national legislation implementing Directives based on Article 153 and this EN may be given in a national
foreword of the nationalistandard-implementingithis\EN:

According to the CEN-CENELEC Internal .Regulations,]the, hational standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
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, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
the United Kingdom.
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Introduction

Inspection and requalification regimes for pressure vessels up to and including 13 m3 have developed in
various countries in different ways that range from defined to variable inspection periods with
requalification regimes achieved by various methods. This document for inspection and requalification
is based on European countries’ legislation and codes of practice and industry codes of practice. In
addition, use of LPG in different applications has encouraged the industry to approach the requirements
for inspection and requalification in different ways for each application.

This document calls for the use of substances and procedures that can be injurious to health if adequate
precautions are not taken. It refers to technical suitability and does not absolve the user from legal
obligations relating to health and safety 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 [1], and this Technical Specification should be read in conjunction with this
standard.

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

This document specifies requirements for:

a) routine inspection, periodic inspection and requalification of fixed LPG pressure vessels of sizes from
150 1 up to and including 13 m3, and associated fittings;

b) marking pressure vessels and/or keeping records, as appropriate, as a result of routine inspection,
periodic inspection and requalification.

This document excludes refrigerated storage.

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 1330-9, Non-destructive testing - Terminology - Part 9: Terms used in acoustic emission testing

EN 13477-1, Non-destructive testing - Acoustic emission - Equipment characterisation — Part 1: Equipment
description

EN 13477-2, Non-destructive testing - Acoustic emission - Equipment characterisation - Part 2: Verification
of operating characteristic

EN 13554, Non-destructive testing* Acousticcemission testing« General principles
EN 14129, LPG Equipment and accessories+Pressure/relief valves for LPG pressure vessels

EN 14584, Non-destructive testing 7 Acotisticlemission testing- Examination of metallic pressure equipment
during proof testing - Planar location of AE sources

EN 16631, LPG equipment and accessories - Pressure relief valves for LPG pressure vessels - Reconditioning
requirements

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

o [EC Electropedia: available at http: //www.electropedia.org/

¢ [SO Online browsing platform: available at http://www.iso.org/obp

3.1
periodic inspection
external inspection of the visible parts of a pressure vessel and its fittings at defined intervals

3.2

routine inspection

external inspection of the visible parts of a pressure vessel and its fittings, carried out more frequently
than periodic inspections



EN 12817:2019 (E)

3.3

requalification

test carried out at defined intervals, as part of the scheme, to confirm that a pressure vessel is fit for a
further period of service

3.4
inspection body
independent inspection and testing body approved by the competent authority

3.5

competent person

person which by combination of appropriate qualification, training, experience, and resources, is able to
make objective judgments on the subject

3.6

competent authority

authority or authorities or any other body or bodies designated as such in each State and in each specific
case in accordance with domestic law

3.7
commissioning
preparation for safe service

3.8
decommissioning
removing from service and preparing safely for'inspectionytest

39

Liquefied Petroleum Gas

LPG

low pressure liquefied gas composed of one or more light hydrocarbons which are assigned to UN 1011,
UN 1075, UN 1965, UN 1969 or UN 1978 only and which consists mainly of propane, propene, butane,
butane isomers, butene with traces of other hydrocarbon gases

4 Safety

4.1 Safety precautions

Appropriate safety precautions shall be taken during decommissioning, commissioning and
inspection/requalification of a pressure vessel and its fittings.

4.2 Unsafe conditions

Any unsafe condition observed by a competent person on the site of an LPG storage pressure vessel shall

be reported to the person responsible for safe operation of the pressure vessel/site, as appropriate, and
action taken.

4.3 Leaks

Any leak discovered from the pressure vessel or its fittings shall be reported immediately to the person
responsible for safe operation of the pressure vessel.

Action to make a pressure vessel or its fittings safe shall be taken by a competent person.
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NOTE Methods for detecting leaks include:

— visual inspection;

— smell;

— listening;

— use of gas detectors;

— leak detection fluid.

5 Written scheme

5.1 Each pressure vessel and its fittings shall be included in a written scheme, prepared by a competent
person, containing inspection and testing information, taking into account the requirements of Clauses 6

to 8.

5.2 If duties are shared between different parties, the written scheme shall clearly identify the
respective areas of responsibility.

5.3 Intervals between inspections shall be parts of the written scheme and shall be determined by
consideration of the following:

— the design specification of the pressure vessel'and its equipment;
— the corrosion protection system on the pressure vessel;

— the system used to ensure that the LPG quality conforms to its specifications/standards, and that it
does not contain components damaging to'the material of the pressure vessel or its fittings;

— the maintenance program of the pressure vessel.

NOTE The requirements for the written scheme can also be determined by national regulations.
5.4 The written scheme shall contain the following information:

— the maximum interval between inspections;

— the parts to be inspected;

— the nature of the inspection;

— the critical parts that, if modified or repaired, shall be inspected by a competent person/body before
they can be put back into service;

— therequirements for pressure relief valves (see 7.5.1);
— the name of the competent person preparing the written scheme;

— the date of issue of the written scheme.
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6 Pressure vessel inspection, requalification and recommissioning
6.1 Routine inspection

6.1.1 Each pressure vessel and its fittings shall be routinely inspected at intervals defined in the written
scheme.

6.1.2 Routine inspections shall include visual inspections at the time of filling the pressure vessel.
6.1.3 Routine inspections shall include 7.1, 7.2, 7.3,7.4,7.5.2,7.5.3, 7.7 and 7.11.
6.2 Periodic inspection

6.2.1 Each pressure vessel and its fittings shall be periodically inspected at intervals defined in the
written scheme.

6.2.2 Periodic inspections shall include 7.5.1, 7.5.3, 7.6, 7.8, 7.9 and 7.10.

6.2.3 For aboveground pressure vessels, a visual inspection of external surfaces shall be carried out
(see Annex A). If pressure vessels are provided with fixed passive fire protection, which prevents the full
external visual inspection according to Annex A, the written scheme shall specify alternative techniques
to identify the presence of defects (e.g. the presence of corrosion).

NOTE Periodic inspection canjalso/be téférred to asjintermediate inspéction.

6.3 Requalification

6.3.1 Requalification for aboveground pressure vessels

Requalification intervals shall be specified in the written scheme. Requalification shall include 7.5.1, 7.9
and conform to either:

a) individual requalification of each pressure vessel, including an external visual inspection and at least
one of the following:

1) aninternal visual inspection (see Annex A);
2) ahydraulic pressure test (see Annex B);
3) an acoustic emission test (see Annex C);
4) thickness checks (see Annex D);
5) other method agreed by the competent authority;
b) requalification of a production batch by sampling, for serially produced pressure vessels (Annex E).

Pressure vessel samples shall be subjected to an external visual inspection (see Annex A), and to the
following tests:

— aninternal visual inspection (see Annex A); and
— a hydraulic pressure test (see Annex B); and

— an ultrasonic thickness test (see Annex D); and

10
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