°
w SLOVENSKI STANDARD

SIST EN 13953:2003
0Ol1l-december-2003

Varnostni ventili za ponovno polnljive jeklenke za uteko€injeni naftni plin (UNP)

Pressure relief valves for transportable refillable cylinders for Liquefied Petroleum Gas
(LPG)

Sicherheitsventile fur ortsbewegliche, wiederbefullbare Flaschen fur Flussiggas (LPG)

Soupapes de sureté des bouteilles‘transportables et rechargeables pour gaz de pétrole
liquéfiés (GPL)

Ta slovenski standard je istoveten z: EN 13953:2003

ICS:

23.020.30 Tlacne posode, plinske Pressure vessels, gas
jeklenke cylinders

23.060.40 Tlaéni regulatoriji Pressure regulators

SIST EN 13953:2003 en

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



SIST EN 13953:2003

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 139532003
httpsy//standards.iteh.ai/catalog/standards/sist/c86f1 a38-43f1-402d-80ec-
00ecflc74a55/sist-en-13953-2003



EUROPEAN STANDARD EN 13953
NORME EUROPEENNE
EUROPAISCHE NORM May 2003

ICS 23.060.40

English version

Pressure relief valves for transportable refillable cylinders for
Liquefied Petroleum Gas (LPG)

Soupapes de sireté des bouteilles transportables et Sicherheitsventile fir ortsbewegliche, wiederbefiillbare
rechargeables pour gaz de pétrole liquéfiés (GPL) Flaschen fur Flussiggas (LPG)

This European Standard was approved by CEN on 21 April 2003.

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 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 Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgiumy Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Luxembourg,’Malta, Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2003 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13953:2003 E
worldwide for CEN national Members.



EN 13953:2003 (E)

Contents

Page
(L0 T (1Yo (o I 3
1 Yoo oI PP PP PP PP PPPPPPPPPR 4
2 NOIMALIVE TEFEIEINCES ....evvviie ittt e e e e e e e e ettt s e e e e e s e ee bbb s eeeeeeesssaaaes  baansessessensrsrsnnsees 4
3 Terms, definitions and abBreVIAtIONS ........coocoiiiieee e eee aveeeaereeea—— 4
3.1 Terms and AefiNItIONS.........oouiiiiiiii et e e e e e e e e e ettt e e e e eeeeeates eeeeeeestatnaeeeeereenranns 4
3.2 Y o] o] £=)ViT= 1 o] 4 1 OO POTORR 6
4 OPEratiNg tEMPEIALTUIES ...t e ettt e ettt e e e e e e bbb et e e e e e e s bt bbeeeea e e e e s nbsbeeeaaaaaaas  eeessasbsseeeeaessaannns 6
5 Y = L0 =1 TS PPPRRRR 6
5.1 LT =T =1 DU SPURRRURPPRN 6
5.2 Y == 1 ol g =Y (=T = | E O PURPPRRRR 6
5.3 NON-MELAlIC COMPONEINES ... .eiiiiiiii ettt sttt e sttt e e s sabb e e e s sbee e e s sbbeees aabeeeessnneeeesnnnneens 7
5.4 Lubricants, sealants and AO0NESIVES .........oocviiieeiiiie e e e e e s e e e e e e e e e e eee eaereerraa 7
6 D=2 o | o I TSSO 7
6.1 General........cccccvvvveeee . 3 o . RITLANID A RID. PR LN LRI e 7
6.2 LI 1= (o [N 7
6.3 SPHNGS v L R R R S T G BB ST e 8
6.4 TS FEQUITEIMENTS ...ttt ettt et e e e s s sttt et e e e e e s e abbbeeeeaes e anbbb bt e e eeeeaaaanbbbaeaaaes  beeeeeessssanbnseeeeeeeaaannes 8
7 Testing and inspection of the deSigN ....... L8 T ke d 395 32003 e e et eerunrreeeeeee e e s s errbreeeeae e e s s sribbrereeaes ereeeeeessaannns 8
7.1 GENETAl...uuuneeeeieii ity shesarysliaseba s by ardhasio ks kesasaehareted et oo £vm 2 Bra bbb aidf Dulen I ains +eeerrrrrnnnnnseseseressrsnneseeesenes 8
7.2 Hydraulic Proof tESt.........cuii i (3 0herh v Tader 566 feaheopre d- 335 T MM« oo e e e mmbmbeeeeaaesesanbnnnee  teeesssnssbeneeesesssnnnsnneees 8
7.3 Start to discharge and discharge Capacity tESt.........oouuiiiiiiiiiii e eeeeeaaaan 9
7.4 [T G (=T S OO PUTPPTRRR 9
7.5 LIRS A (107 (o [N 9
7.6 (D=2 To o] =T g To =2 PP 10
8 L (o To (U T3 1o T I8 (=] 1o R 10
9 Y= U4 T o PR PRT 10
10 [ Lo To10 [ aT=T 0] 7= 11 o] o S 10
Annex A (informative) Terms used with pressure relief ValVES ... 11
Annex B (normative) Special low temperature requirements for VaIVeS...........ccuuviiiiii e 12
Annex C (informative) Sizing of pressure relief valves for LPG cylinders .............ooovioiiiiiiiniieeeee e 13
Annex D (informative) Production tESTING .......c..uuuiiiiiiiiiiiiei ittt e e e e ettt e e e e e e e s snbbrbeeeaaaeeaanns .14
D.1 (T =T =1 DU PUUPPPRRRSRPRN 14
D.2 DIMENSIONAI INSPECTION. ... ettt ettt e e e s e bbbt e e e e e e s e sbbbbeeeaaaeaaas absbeeeeeeesssansneneees 14
D.3 Setting and leak testing of pressure relief VaIVES ... e 14
211 [T - o] 0 Y/ PSSR 15



EN 13953:2003 (E)

Foreword

This document (EN 13953:2003) has been prepared by Technical Committee CEN/TC 286 "Liquefied petroleum
gas equipment and accessories", the secretariat of which is held by NSAI.

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 November 2003, and conflicting national standards shall be withdrawn at the latest
by November 2003.

Annexes A, C and D are informative, Annex B is normative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies the design, testing and marking requirements for spring loaded pressure relief
valves, for use in liquefied petroleum gas (LPG) cylinders.

These valves can be either an integral part of a cylinder valve (see EN 13152 and EN 13153) or a separate device.

This European Standard does not exclude the use of other designs of pressure relief devices that provide a similar
level of safety.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 549, Rubber materials for seals and diaphragms for gas appliances and gas equipment.

EN 751 (all parts), Sealing matérials.for metallic threaded jointsyiniéontact with 17, 2 and 3° family gases and hot
water.

EN 837-1, Pressure gauges - Part 1: Bourdon tube pressure gauges - Dimensions, metrology, requirements and
testing.

EN 1563, Founding — Spheroidal graphite cast irons.

EN 10270-3, Steel wire for mechanical springs - Part 3: Stainless spring steel wire.
EN 12164, Copper and copper alloys — Rod for free machining purposes.

EN 12420, Copper and copper alloys — Forgings.

EN 13906-1, Cylindrical helical springs made from round wire and bar — Calculation and design - Part 1:
Compression springs.

3 Terms, definitions and abbreviations

3.1 Terms and definitions
For the purposes of this European Standard, the following terms and definitions apply:

3.11

LPG

mixture of light hydrocarbons, gaseous under standard atmospheric conditions, which can be liquefied by increased
pressure or decreased temperature. The main components are propane, propene, butane and butene isomers

3.1.2

pressure relief valve

valve which automatically, without the assistance of any energy other than that of the fluid concerned, discharges a
quantity of fluid so as to prevent a predetermined safe pressure being exceeded, and which is designed to re-close
and prevent the further flow of fluid after normal pressure conditions of service have been restored. The loading
due to the fluid pressure underneath the valve-sealing element is opposed by a spring
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3.1.3
pressure/flow terms
NOTE 1  Terms used with LPG pressure relief valves are described graphically in annex A.

NOTE 2  All pressures are gauge pressures unless otherwise specified.

3.1.3.1
nominal set pressure
predetermined pressure of the pressure relief valve at which the valve is set to start to discharge

3.1.3.2

start to discharge pressure

inlet pressure at which the first of a stream of bubbles appears at the outlet of a pressure relief valve through a
water seal of not more than 50 mm water column, or other equivalent method

3.1.3.3

pop action

rapid opening of the valve sealing element to achieve full lift, resulting from an increase of inlet pressure creating a
sudden increase in force and compression of the spring

3.1.34
overpressure
pressure range between the nominal set pressure and the flow rating pressure

3.1.35

re-seat pressure

inlet pressure at which the sealing element effects a seal with the valve seat after the valve has been subjected to
pop action

3.1.3.6
flow rating pressure
inlet pressure at which the discharge capacity is'measured

3.14

nominal discharge capacity

minimum discharge capacity at the flow rating pressure expressed in cubic metres per minute of free air at STP
rounded down to one decimal place

3.15

discharge capacity

capacity at the flow rating pressure of a pressure relief valve expressed in cubic metres per minute of free air at
STP

3.1.6
sealing element
non-metallic resilient component which effects the seal by contact with the pressure relief valve seat

3.1.7
valve seat
normally raised area of the pressure relief valve body on to which the sealing element effects a seal

3.1.8

cylinder valve

valve fitted to transportable refillable LPG cylinders from 0,5 | up to 150 | water capacity intended to convey LPG
only

3.1.9

leak tightness

resistance to leakage to atmosphere across the valve seat or any other pressure containing component when the
valve is closed
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3.2 Abbreviations

STP Standard Temperature and Pressure [15,6 °C (288,7 K), 1,013 bar absolute (0,1013 MPa absolute)]

4 Operating temperatures
Valves designed in accordance with this European Standard shall be suitable for:

— a minimum operating temperature of - 20 °C in service. Temperatures below this are acceptable for short
periods for example, when filling;

— a minimum operating temperature of - 40 °C for those parts of Europe where valves are subject to more
severe temperature conditions. The material and design shall be shown to be satisfactory for operations under
these conditions and shall meet the requirements of annex B;

— a maximum operating temperature of 60 °C. Temperatures above this are acceptable for short periods.

5 Materials

5.1 General

5.1.1 Materials in contact withyLPG shall;be physicallyyand,chemicallyscompatible with LPG under all normal
operating conditions for which the valve is-intended.

5.1.2 Materials for valve components shall 'be ‘selected to-give adeqtate strength in service. Consideration shall
be given to all modes of failure including atmospheric corrosion, brass dezincification, stress corrosion, impact or
material failure.

5.1.3  Alternative materials to those listed:cinc’5.2 “are-not 3precluded, providing they can be shown to be
equivalent.

5.1.4 Where pressure relief valves are an integral part of a cylinder valve, the material requirement of the
cylinder valve standard shall be complied with.

5.2 Metallic materials

5.2.1 Metallic materials for valves shall be stainless steel, copper alloys, aluminium alloys, zinc alloys, or other
suitable materials, and shall comply with 5.1.1 and 5.1.2.

5.2.2 Hot stamped brass shall be non-porous and shall be suitable for machining or other processes. Sand-cast
brass shall not be used.

Leaded brass shall be CW614N or CW617N in accordance with EN 12420 and EN 12164.

Cold drawn brass rods up to 45 mm wide in cross-section shall only be used after heat treatment and testing for
internal cracking. Cold drawn brass rods greater than 45 mm wide in cross-section shall not be used.

Components produced from stamping brass shall not exhibit cold shuts, also known as folds, or surface defects.

5.2.3 Components, when made from stainless steel, shall contain not less than 17 % chromium and not less than
7% nickel.

Springs shall be manufactured from stainless steel in accordance with EN 10270-3 or material with an equivalent
resistance to corrosion.

5.2.4 Castings shall be free from inclusions and surface defects, which adversely affect the strength, leak
tightness or performance of the valve.
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5.2.5 Spheroidal graphite cast iron in accordance with EN 1563, with an elongation at fracture of more than 18 %
shall be used. Other ductile irons or cast irons shall not be used.

5.3 Non-metallic components

5.3.1 All non-metallic materials in contact with LPG shall not distort, harden or adhere to the body or seat face
to such an extent as to impair the function of the valve.

All rubber materials shall also comply with the requirements of EN 549. The ozone test in EN 549 shall only be
carried out where gaskets/seals are exposed to atmosphere.

5.3.2  For guidance on the choice of non-metallic materials, see [3] ISO 11114-2.

5.4 Lubricants, sealants and adhesives

Where used on operating threads and seals, lubricants, sealants and adhesives shall be compatible with LPG and
not interfere with the operation of the valve. Sealants shall comply with the requirements of EN 751.

6 Design

6.1 General
6.1.1 Pressure relief valvesrshallibe designed, toroperate withja popraction within the overpressure of the valve.

The valve components shall be designed .with adequate strength..and adequate clearances to ensure correct
operation in service.

6.1.2 The sealing element carrier shall be manufactured-from’a metallic material with a minimum melting point of
450 °C. Non metallic materials’/can'be used ifthey/arecable to’/meetthe‘same/ requirements without deformation or
degradation which would impair the operation of the>valve:

6.1.3 The design shall incorporate guiding arrangements of the sealing element to ensure reliable operation and
leak tightness.

6.1.4 The sealing element shall be secured to prevent it becoming loose in operation.

6.1.5 Means shall be provided to lock and/or to seal the pressure relief valve in order to prevent and/or reveal
any tampering with the settings. Adhesive shall not be used.

6.1.6  When pressure relief valves are provided with a means of protection (such as a disc or cap) to prevent the
ingress of foreign matter, such protection shall be designed so as not to be easily displaced except by the
discharge from the pressure relief valve and shall not interfere with the proper operations of the valve.

6.1.7 The minimum required discharge capacity of the pressure relief valve can be calculated in accordance with
annex C.

6.1.8 The nominal set pressure for pressure relief valves shall have a value between 2,4 MPa and 3,5 MPa (24
bar and 35 bar) as specified to the manufacturer.

NOTE The nominal set pressure should be greater than the maximum operating pressure of the LPG and less than the
permanent deformation pressure of the cylinder.

6.2 Threads

The end connections for pressure relief valves intended to be directly fitted into the cylinder, shall be either a taper
thread or a parallel thread combined with a sealing and securing method.
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