EESTI STANDARD " EV/S-EN 589:2008+A1:2012

Mootorikltused. Vedelgaas. Nouded ja katsemeetodid
KONSOLIDEERITUD TEKST

Automotive fuels - LPG - Requirements and test
methods CONSOLIDATED TEXT

EESTI STANDARDIKESKUSEW/&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 589:2008+A1:2012 | This Estonian standard EVS-EN 589:2008+A1:2012
sisaldab Euroopa standardi EN 589:2008+A1:2012 | consists of the English text of the European standard
ingliskeelset teksti. EN 589:2008+A1:2012.

Standard on jOustunud sellekohase teate | This standard has been endorsed with a notification
avaldamisega EVS Teatajas. published in the official bulletin of the Estonian Centre
for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele likmetele | 14.03.2012.
kattesaadavaks 14.03.2012.

Standard on kattesaadav Eesti Standardikeskusest. | The standard is available from the Estonian Centre for
Standardisation.

Tagasisidet standardi sisu kohta on vBimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi vdi
saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 75.160.20

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi voi edastamine tikskdik millises vormis voi
millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kusimusi standardite autorikaitse kohta, vitke palun thendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying,
without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee




EUROPEAN STANDARD EN 589:2008+A1
NORME EUROPEENNE
EUROPAISCHE NORM March 2012

ICS 75.160.20 Supersedes EN 589:2008

English Version

Automotive fuels - LPG - Requirements and test methods

Carburants pour automobiles - GPL - Exigences et Kraftstoffe fir Kraftfahrzeuge - Flissiggas - Anforderungen
méthodes d'essai und Priifverfahren

This European Standard was approved by CEN on 29 June 2008 and includes Amendment 1 approved by CEN on 16 January 2012.

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, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.

. — |

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

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2012 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 589:2008+A1:2012: E
worldwide for CEN national Members.



EVS-EN 589:2008+A1:2012

Contents Page
o] =N Yo o ST 3
1 8T o - 4
2 NOIMATIVE FEfEIENCES ... ittt e e s e s e s s e e e s s s s e e e s e nnmass s s e e s s nnmass s s e e e e s nnnsnnnssssssensnnnnnn 4
3 Terms and defiNitioNS ... e e e s e e s s s e e e e e s e nnn e ae e e e e e e e nnmnnn s 5
4 S F 11 ] 11 T 5
5 PUmpP Marking ..ot 5
6 Requirements and test Methods...........o e 5
6.1 L€ 7Y 3 T= - | R 5
6.2 Water CONEENL ... i e e e e e s e s s e e e e e e e s s s se e e e s masssssssereesnnnsssssssssenrnnnnnnssnnnnnnns 6
6.3 £ T o 1 ] R 6
6.4 D 1Y 3 L= 7
6.5 Precision and diSPULE .........c. s e e e nnn 7
Annex A (normative) Test method for odour of LPG ... ssssssss s e e e s sssms s e e s s s snnnes 8
A1 10 11 o Yo 11 Lo o) o PN 8
A2 T T T o 8
A3 ) = 1 1= - 1PN 8
A4 ¢ o 2= 1= 1 = 8
A5 e o o =Y o [T N 9
A.6 EXPression Of reSUIES ... s mn e s e 9
Annex B (normative) Method of calculation of the Motor Octane Number (MON) from

compositional analysis Of LPG ...........cccocciiimiiinicciiecirirs s ssssssssese s s sssss s ssmssse e s esssssssssmnns s e s s ssssssnnesenees 10
B.1 11 o o 11 Tex o) o F SO RRIOY 10
B.2 PriNCIPIE... e nnnnnnnnn 10
B.3 [ 2= =Y g 4 T = o o PSRN 10
B.4 Calculation and expression of reSUILS ...........ccccccciiiiniiiinccccrserr e 10
B.5 =Y o o o {1 ' 10
Annex C (normative) Absolute vapour pressure blending factors (KPa)...........cccceiiniisinniniiennnnieensininnns 12
Annex D (informative) Seasonal gauge vapour pressure limits at 40 °C ........cccccciviccccicerreennnssccssseeeeenenns 13
=1 oo T |- o 1Y/ 14



EVS-EN 589:2008+A1:2012

Foreword

This document (EN 589:2008+A1:2012) has been prepared by Technical Committee CEN/TC 19
“Petroleum products, lubricants and related products”, the secretariat of which is held by NEN.

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 2012, and conflicting national standards
shall be withdrawn at the latest by September 2012.

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 includes Amendment 1, approved by CEN on 2012-01-16.

This document supersedes Ay EN 589:2008 ¢il.

The start and finish of text introduced or altered by amendment is indicated in the text by tags Al
Differences between this document and EN 589:2004 include:

— introduction of two new test methods for residues replacing the formerly applied EN ISO 13757 [1],
— introduction of a revised specification of residue content,

— introduction of a new test method for free water detection,

— update of the values in Table C.1 in terms of the number of digits.

Next, the Technical Corrigendum on the 2004 edition on Table B.1, as published in 2005, has been
incorporated.

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, Turkey and United Kingdom.
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1 Scope

This European Standard specifies requirements and test methods for marketed and delivered automotive
LPG (Liquefied Petroleum Gas). It is applicable to automotive LPG for use in LPG engine vehicles designed
to run on automotive LPG.

NOTE: For the purposes of this European Standard, the term “% (V/V)” is used to represent the volume fraction.

WARNING - Attention is drawn to the risk of fire and explosion when handling LPG and to the hazard
to health which arises through inhalation of excessive amounts of LPG.

LPG is a highly volatile hydrocarbon liquid which is normally stored under pressure. If the pressure
is released large volumes of gas will be produced which form flammable mixtures with air over the
range of approximately 2 % (V/V) to 10 % (V/V). This European Standard involves the sampling,
handling and testing of LPG. All procedures should be conducted away from sources of ignition
such as naked flames, unprotected electrical equipment and electrostatic hazards. Testing should be
performed as far as practicable under an electrically-safe ventilation hood.

LPG in liquid form can cause cold burns to the skin. Protective clothing such as gloves and goggles
should be worn if contact with the skin is likely to occur.

Unnecessary inhalation of LPG vapour should be avoided. The operator should not be exposed to
atmospheres containing more than 1 800 mg/m® over an 8 h time-weighted average (TWA) reference
period, or more than 2 250 mglm3 over a short term, 10 min reference period. One of the tests
described in this European Standard involves the operator inhaling a mixture of air and LPG vapour.
Particular attention is drawn to the cautionary statement provided in A.1, where this method is
referred to.

2 Normative references

The following referenced documents are indispensable for the application 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 15469:2007, Petroleum products — Test method for free water in liquefied petroleum gas by visual
inspection

EN 15470:2007, Liquefied petroleum gases — Determination of dissolved residues - High temperature Gas
chromatographic method

EN 15471:2007, Liquefied petroleum gases — Determination of dissolved residues - High temperature
gravimetric method

EN I1SO 4256:1998, Liquefied petroleum gases - Determination of gauge vapour pressure - LPG method
(ISO 4256:1996)

EN ISO 4257:2001, Liquefied petroleum gases - Method of sampling (ISO 4257:2001)

EN ISO 4259:2006, Petroleum products - Determination and application of precision data in relation to
methods of test (ISO 4259:2006)

EN ISO 6251:1998, Liquefied petroleum gases - Corrosiveness to copper - Copper strip test
(1ISO 6251:1996)

EN ISO 8819:1995, Liquefied petroleum gases - Detection of hydrogen sulfide - Lead acetate method
(ISO 8819:1993)

EN ISO 8973:1999, Liquefied petroleum gases - Calculation method for density and vapour pressure
(ISO 8973:1997)
4
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deleted text
EN 27941:1993, Commercial propane and butane - Analysis by gas chromatography (ISO 7941:1988)
ASTM D 3246-05, Standard test method for sulfur in petroleum gas by oxidative microcoulometry

ASTM D 6667-04, Standard test method for determination of total volatile sulfur in gaseous hydrocarbons
and liquefied petroleum gases by ultraviolet fluorescence

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

liquefied petroleum gas (LPG)

petroleum gas that can be stored and/or handled in the liquid phase under moderate conditions of pressure
and at ambient temperature, consisting predominantly of propane, butanes, with small proportions of
propene, butenes and pentanes/pentenes

4 Sampling

Samples shall be taken as described in EN ISO 4257 and/or in accordance with the requirements of national
standards or regulations for the sampling of automotive LPG. The national requirements shall be set out in
detail or shall be referred to by reference in a national annex to this European Standard.

In view of the sensitivity of some of the test methods referred to in this European Standard, particular attention
shall be paid to compliance with any guidance on sampling containers which is included in the test method
standard.

NOTE 1 It is important that the sampling procedure is followed in detail in order to avoid evaporation losses.

NOTE 2  Before sampling from the dispenser hose, 20| of product should be pumped or recirculated, in order to
obtain a representative sample.

5 Pump marking

Information to be marked on dispensing pumps used for delivering automotive LPG, and the dimensions of
the mark shall be in accordance with the requirements of national standards or regulations for the marking of
pumps for automotive LPG.

Such requirements shall be set out in detail or shall be referred to by reference in a national annex to this
European Standard.

6 Requirements and test methods

6.1 General

When tested by the methods of test given in Table 1, automotive LPG fuel shall comply with the limiting
requirements specified in that Table.

For the minimum vapour pressure, five grades, A, B, C, D and E are given to allow for seasonal limits to be
set nationally for each period of the year. In a national annex to this European Standard, each country shall
indicate which grade(s) it adopts to achieve a minimum vapour pressure of 150 kPa (gauge) throughout the
entire year and shall detail the date range in which the selected grade applies.





