BRITISH STANDARD BS EN
13616:2004

Incorporating
Corrigendum No. 1

Overtfill prevention
devices for static tanks
for liquid petroleum
fuels

The European Standard EN 13616:2004 has the status of a
British Standard

ICS 23.020.10; 75.200

AN
‘
IIL

;

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW
] BrltlSh Standards

Full document details: BS EN 13616:2004


http://www.avadocuments.com/doc/bs-en-13616-2004
http://www.avadocuments.com/doc/bs-en-13616-2004

BS EN 13616:2004

This British Standard was
published under the authority
of the Standards Policy and
Strategy Committee on

11 August 2004

© BSI 2006

ISBN 0 580 44262 4

National foreword

This British Standard is the official English language version of
EN 13616:2004 incorporating Corrigendum January 2006.

The UK participation in its preparation was entrusted to Technical Committee
PVE/21, Fabricated metallic tanks and equipment for storage tanks and filling
stations, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 61, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

16287 September 2006| Incorporates new Annex ZA

Corrigendum No. 1

:_._Ilcmuments

Document Sharing Hub

Full document details: BS EN 13616:2004


http://www.avadocuments.com/doc/bs-en-13616-2004
http://www.avadocuments.com/doc/bs-en-13616-2004

EUROPEAN STANDARD EN 13616
NORME EUROPEENNE
EUROPAISCHE NORM July 2004

ICS 23.020.10; 75.200 Incorporating Corrigendum January 2006

English version

Overfill prevention devices for static tanks for liquid petroleum
fuels

Dispositifs limiteurs de remplissage pour réservoirs Uberfiillsicherungen fiir ortsfeste Tanks fir fliissige Brenn-
statiques pour carburants pétroliers liquides und Kraftstoffe

This European Standard was approved by CEN on 8 April 2004.

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 Central Secretariat 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 Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia,
Slovenia, 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

© 2004 CEN All rights of exploitation in any form and by any means reserved Ref. No. EN 13616:2004: E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 13616:2004


http://dx.doi.org/10.3403/03094964U
http://www.avadocuments.com/doc/bs-en-13616-2004
http://www.avadocuments.com/doc/bs-en-13616-2004

EN 13616:2004 (E)

Contents page
L0 =TT o o 4
oo 11T oo 5
1 £ oo o - SRR 6
2 NOIrmMative refEreNCeS ..ot 6
3 Terms, definitions and abbreviated terMS ...........ciiiiiiiiccii e a s e re s s s e s e e e nans 6
4 (7Y 01T = 1IN =0 LU 1] =T 4 = o OSSR 8
5 Overfill prevention device TYPE A........iiiiiiiiccccscrrerr s rsss s ssssssre e e s s s s s s s s smns e e e e essas s s ssmsnaeensssassnnnesenesassssnnnnns 9
6 Overfill prevention device TYPe B...... . iiiiiicccecririris s ssssree s s s sssne s s s s ss s s ssmnn e s e s s s s s s s sne e e e s sesensnnnnns 13
Annex A (normative) Test methods for overfill prevention device Type B........ccccocciiiinriiinninsiinncen e, 33
Annex B (normative) Test rigs layouts for overfill prevention device Type A ... 45
Annex C (informative) Additional information for overfill prevention devices Types Aand B ..................c.... 46
Annex D (normative) System of evaluation of conformity ..........ccccocvimiiiiinni e —————— 48
Annex E (informative) Information on explosion protected equipment ... 50

Annex ZA (informative) Relationship between this European Standard and the Essential Requirements

EU DiIreCtive 94/9/EC ........ oo ioereeieeeeseeesiesseessee s e e e ssseesseessssasss e s s esnessnsssnsasssessnesanssensesssesssesssesssesnsesanesnes 51
Annex ZB (informative) Clauses of this European Standard addressing essential requirements or

other provisions of the Electromagnetic Compatibility Directive ........c.ccccvciiriiniicnnnccenccen e 55
Annex ZC (informative) Clauses of this European Standard addressing the provisions of the EU

Construction Products Directive..........cccciiiiiiniiiiir e s s 56
L= 110 [ oY T =T ] 5 )2 60
Figures
Figure 1 — Current interface mechanical for the controller.......... i e 15
Figure 2 — Current interface mechanical for the SENSOr ... s e 16
Figure 3 — Current interface (E1eCtriCal) .........cooeiiiieeiiiiccie e s e e e e e e e ennnns 17
Figure 4 — Voltage interface Waveform ........ ... cccsserr e sssn e s s samsn e e e s s s mnne e e e e ee s s mnnns 18
Figure 5 — Timing diagram standard PID ... s 21
Figure 6 — PID schematic wiring diagram ..o s 22
Figure 7 — Standard PID reSPONSE.......cuiiiiiiiiiiiiiir i s s s s a s s s rne e s e ann e s s ane e s nnnans 23
Figure 8 — Standard PID Bit COAING ......cciciiiiiiiiiiniiiiis s s nn e s 24
Figure 9 — Bidirectional interrogator at standard PID ...........ccccciiiiiiiiiiiin s 26
Figure 10 — Bidirectional interrogator at bidirectional PID ...........ccccciiiiiiiiiniiini s 27
Figure 11 — Nested PRD requests on bidirectional PID...........ccccooriiiiiiiii s e s s e e s e 28
Figure 12 — Standard interrogator at bidirectional PID ... ssesr e s mnnes 29
Figure 13 — Bidirectional PID Bit COAING.......cccccriiiiiiiiiiiiiir s s s s e s s s s s s s s s s s s s s s s e s s s s e e s e e e e n e e e s 29
Figure A.1 — Layout teSt fOr SENSOF........... e it ss s e e s s s mnn e e e ee s e mmne e e e e eesnnnsnnnns 36
Figure A.2 — Layout test fOr CONroOlIer........ .. i ssnr e e s s e an s s s mmn e e e e e e s mnnns 37
Figure A.3 — PID test CIrCUIt .......cccoii s s r e en e e e n s Documé]}ﬁ:s
2 Document Sharing Hub

Full document details: BS EN 13616:2004


http://www.avadocuments.com/doc/bs-en-13616-2004
http://www.avadocuments.com/doc/bs-en-13616-2004

EN 13616:2004 (E)

Figure A.4 — PID test circuit voltage waveform........... i s 39
Figure A.5 — Bytestream, overfill information not available................cccooorrirrie e 41
Figure A.6 — Bytestream, overfill SENSOr dry..........cciiiiiiii e s s mae e e e s ammmen e e e s 41
Figure A.7 — Bytestream, overfill SENSOr Wet ............iiiiiiiicccccrrrr e amnn e e e e s ammne e s 42
Figure A.8 — Bytestream, overfill SeNSor defect..........cccooiiiiccccciiiiir s e s 42
Figure A.9 — HoSe SIMUIALON ...........cceeee e e e e e e e e e e s s e nnnnesnsmsmsmsmsmsmssssssssssssesssnnnnnnnnnnnnnnnnnnnnnnnnns 43
Figure B.1 — Test rig [ayOUL ........coi i e e an e an e 45
Figure ZC.1 — Example CE marking information for overfill prevention device........c.cccccociriniiiniiniinniininnn, 59
Table 1 — DC electrical characteristics of PRD .........cccciiiiiiiiiiiiiin s 19
Table 2 — AC electrical characteristics of PRD (bidirectional PRD only) .........ccccoiiiiiiiniiniciin s 20
Table 3 — Operating conditions Of PID ... s 20
Table 4 — DC electrical characteristics of PID ..........ccccceinimiiminris s s 20
Table 5 — AC electrical characteristics of PID ..o s 21
Table 6 — Diode and electro-static discharge protection...........cccccoiirrririiriir - 22
Table 7 — Standard PID Byte framing ..........ccccccoemiimiiiiicccisemeies s iss s ssssssse s s s s ssssssssssns s s s s sesssssssssss s e s sssssnsnssenesesssssnnnes 24
Table 8 — Standard PID telegram ... ccccsecere s sssse e s s s s s s sssn s e e e s sa s s samnn e e ee s e snmnneeeneeesnsnsnnnns 24
Table 9 — Standard PID message fOrmat ...........cccoiiiiicciiiciiiir s cccssscrr e r s sssse s s s s s s s mmn s e e e e s sa s smmne e e e e ee s s snnnns 25
Table 10 — Standard PID mesSsSage #1.......cociiiiiiiiiir i s 26
Table 11 — Bidirectional PID Byte framing.........cccoiciiiiiiniiniiiir s s s sass s s snns 30
Table 12 — Bidirectional PID request message format ..........ccccciiiiiiiiniinci 30
Table 13 — Bidirectional PID response message format............ccccvciiiniiiniinniess s 31
Table 14 — Bidirectional PID data identifier ...........cccoiiiiiiiiiiiii 32
Table 15 — ClassifiCation ... ——— 32
JLIE: Lo L= W el 0o T T 1= o oY o 38
Q=1 o] LN N el 4 =T T o0 == 40
Table A.3 — PID Simulator SEtHiNgS .......cccccciiiriiiiirirrirrrrrrrrrrr s rssr s s s ss s s s s s s s s s s s s s s s s s e s s e s e e s e e e e e e e rn s s s s s s snensnensnsnsnsnnnen 43
Table C.1 — Diameter and fIOW rate ..........cccceiiiiiinin e 46
Table E.1 — Standard protection concepts alloWed..........ccccceriiiiicciiimciiiriin e sssn e e s e e s mnnes 50
Table ZA.1 — Comparison between Directive 94/9/EC and this European Standard...........cc..ccceevvmerrenrrrnnnnees 51
Table ZB.1 — Comparison between Directive 89/336/EEC and this European Standard ...........ccccccceerrrnnnneeee 55
Table ZC.1 — Relevant clauses for product and intended use...........ccccoririiriiiiiiirii s 56
Table ZC.2 — Attestation of conformity Systems........ccccovciiiiciiic e ———— 57

Table ZC.3 — Assignment of evaluation of conformity tasks under system 3 for overfill prevention
devices used for storage of fuel ... ———————— 57

Table ZC.4 — Assignment of evaluation of conformity tasks under system 4 for overfill prevention
devices used for storage of water not intended for human consumption ..........ccccccereiiiicccccecennnennn. 58
Documents

Document Sharingi—lub

Full document details: BS EN 13616:2004


http://www.avadocuments.com/doc/bs-en-13616-2004
http://www.avadocuments.com/doc/bs-en-13616-2004

EN 13616:2004 (E)

Foreword

This document (EN 13616:2004) has been prepared by Technical Committee CEN/TC 221 “Shop fabricated
metallic tanks and equipment for storage tanks and for service stations”, the secretariat of which is held by DIN.

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 January 2005, and conflicting national standards shall be withdrawn at the latest
by April 2006.

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of the Equipment and protective systems
intended for use in potentially explosive atmospheres Directive (ATEX)!), Electromagnetic Compatibility Directive
(EMC)?2 and Construction Products Directive (CPD)3).

For the relationship with the Directives 94/9/EC, 89/336/EEC and 89/106/EEC, respectively see informative
annexes ZA, ZB and ZC which are an integral part of this document.

By application of this European Standard presumption is given, that the Essential Safety Requirements of the
ATEX, EMC and CPD Directives are met.

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

1) Directive 94/9/EC of the European Parliament and of the Council of 23 March 1994 on the approximation of the laws of the
Member States concerning Equipment and protective systems intended for use in potentially explosive atmospheres (OJEC
L 100).

2) Directive 89/336/EEC of the European Parliament and of the Council of 03 May 1989 on the approximation of the laws of
the Member States concerning Electromagnetic compatibility (OJEC L 139).

3) Directive 89/106/EEC of the European Parliament and the Council of 21 December 1988 on the appro j f
of the Member States concerning Construction products (OJEC L 40). )Dﬁ@ﬂﬁaféaﬁts
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Introduction

This document has been written to limit environmental damage and the risk of pollution to water and any fire or
explosion risk during the filling of storage tanks with liquid petroleum fuels.

This document has been written by CEN/TC 221 covering the whole range of static shop fabricated tanks and their
equipment for the storage of liquid petroleum fuels.
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1 Scope

This standard specifies the minimum performance and construction requirements for various types of overfill
prevention devices which are limited to static tanks of shop fabricated manufacture both metallic and non metallic.
It covers devices for underground tanks and also above ground tanks with a maximum height of 5 m.

To cover the different types of overfill prevention devices, two types have been developed:

— Type A: An overfill prevention device where the operation does not depend on the road tank vehicle or
supply system;

— Type B: An overfill prevention device where the operation depends on the road tank vehicle or the supply
system.

This standard applies to overfill prevention devices for liquid petroleum fuels, having a flash point up to but not
exceeding 100 °C. The requirements apply to overfill prevention devices suitable for use at ambient temperatures
in the range from —25 °C to +60 °C, and subject to normal operational pressure variations.

Additional measures may be required for use at temperatures outside this range and are the subject of negotiation
between the manufacturer and its client.

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.
, Automotive fuels — Diesel — Requirements and test methods
EN 9541, Safety of machinery — Safety-related parts of control systems — Part 1: General principles for design
N 50014, Electrical apparatus for potentially explosive atmospheres — General requirements
N 50020, Electrical apparatus for potentially explosive atmospheres — Intrinsic safety « i »

N 60204-1|, Safety of machinery — Electrical equipment of machines — Part 1: General requirements (IEC 60204-
1:1997)

N 60529, Degrees of protection provided by enclosures (IP code) (IEC 60529:1989)

N 61000-6-1, Electromagnetic compatibility (EMC) - Part 6-1: Generic standards; Immunity for residential,
commercial and light-industrial environments (IEC 61000-6-1:1997, modified)

N 61000-6-2, Electromagnetic compatibility (EMC) - Part 6-2: Generic standards; Immunity for industrial
environments (IEC 61000-6-2:1999, modified)

N 61000-6-3, Electromagnetic compatibility (EMC) - Part 6-3: Generic standards; Emission standard for
residential, commercial and light-industrial environments (IEC 61000-6-3:1996, modified)

N 61000-6-4|, Electromagnetic compatibility (EMC) - Part 6-4: Generic standards; Emission standard for industrial
environments (IEC 61000-6-4:1997, modified)

3 Terms, definitions and abbreviated terms

For the purposes of this document the following terms, definitions and abbreviated terms apply.
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31

overfill prevention device

device forming part of a supply system which automatically prevents the liquid level in the storage tank exceeding a
maximum filling level

3.2
maximum filling level
permitted filling level authorised by the local safety regulations

3.3

supply system

connection hoses, fittings and any fixed pipework through which the liquid is delivered to the storage tank from the
road tank vehicle

3.4
road tank vehicle
any mobile tank carrying liquids intended for discharging into a static storage tank

3.5

level L,

level at which the overfill prevention device stops or severely restricts the liquid delivery. This level is set such that,
if emptying of the vehicle delivery hose and of supply pipe occurs, level L, is not exceeded

3.6

level L,

level at which the overfill prevention device prevents any further product, apart from a permissible leak rate,
entering the storage tank at, or prior to, the maximum filling level

3.7
leak rate
permitted rate of liquid allowed to pass through the overfill prevention device after final closure

3.8

overfill prevention controller

connects to sensors mounted in or on the storage tank and provides a permissive or non permissive output,
hereinafter referred to as a controller

3.9

liquid level detection device

device mounted in a storage tank for detecting liquid at a predetermined level and connected to a controller,
hereinafter referred to as a sensor

3.10

permissive

output state of the overfill prevention controller fitted to the road tank vehicle or supply system which permits liquid
delivery

3.1

non-permissive

output state of the overfill prevention controller fitted to the road tank vehicle or supply system which does not
permit liquid delivery

312

shutdown volume

volume of liquid which will flow into the storage tank after the detection of the potential overfill, and before the
complete shutoff

3.13

residual volume

amount of liquid which is in the supply system at the moment of shutdown. This extra volume shall be taken into
account when setting the sensor level to avoid filling above the maximum filling level
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3.14

interface

point of transfer of specified information

3.15

vapour tight overfill prevention device

device which does not permit vapour to pass from the ullage space through the device in normal operation

3.16
PID - Product Identification Device

3.17
PRD - Product Recognition Device

4 General requirements

4.1 Functional criteria

411 Onfilling the storage tank to a level L,, at this level, a complete and automatic closure or automatic severe
restriction of the flow shall be effected.

4.1.2 After initial closure, if provided, the contents of the delivery hose and preferably the delivery pipe shall be
emptied into the storage tank.

4.1.3 Final automatic closure shall occur once level L, has been reached (final closure may be achieved at level
L1). At level Ly, no further liquid other than the allowable leak rate (see 5.4) shall enter the tank.

4.1.4 The performance of the overfill prevention device shall not be adversely affected by the flow rate taking into
account the following:

a) the liquid level in the storage tank before and during delivery; or
b) the level of liquid in the road tank vehicle or the supply system before and during delivery.

4.1.5 Where the overfill prevention device requires an auxiliary energy source, the filling process shall not
commence or shall automatically stop in the event of failure of that energy source.

4.1.6 The operation of the overfill prevention device shall not generate pressure in excess of the designed
criteria for the supply system.

4.2 Construction

4.2.1  All construction materials shall be compatible with the temperature range of —25 °C to +60 °C and with the
liquid and its vapour phase being stored, the manufacturer shall specify all materials in contact with the liquid.

4.2.2 When the overfill prevention device forms part of an earth continuity path it shall be conductive.

4.2.3 The overfill prevention device shall be of a durable construction. Durability shall be tested in accordance
with 5.5.4.7 and annex A.

4.2.4 All parts of the overfill prevention device situated either internally or externally on the tank shall withstand
static negative and positive pressure test to comply with 5.5.3. Any resultant deformation shall not prevent the
device fully functioning.

4.2.5 The overfill prevention device shall prevent or severely restrict vapour flowing from the ullage space into
the fill pipe.
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4.3 Avoidance or reduction of ignition sources
4.3.1 General requirements

All electrical and non-electrical equipment and components, intended for use in potentially explosive atmospheres,
shall be designed and constructed according to good engineering practice and in conformity to the required
categories for group Il equipment to ensure avoidance of any ignition source. To classify the category of the
equipment it shall be subjected to an ignition hazard assessment in accordance with 5.2 of EN 13463-1:2001].

Explosion protection measures shall be taken in accordance with annex E.

4.3.2 Electrical equipment

Any electrical equipment, intended for use in potentially explosive atmospheres, shall comply with the requirements
according to EN_50014 and, where relevant, the European Standard for the specific type of ignition protection

selected, see Table E.1.

4.3.3 Non-electrical equipment

Any non-electrical equipment, intended for use in potentially explosive atmospheres, shall comply with the
requirements of EN 13463-1 and, where relevant, the European Standard for the specific type of ignition protection

selected.

5 Overfill prevention device Type A

5.1 Classification
Two subtypes of devices are defined for Type A:
— Overfill prevention device by gravity fill only: Subtype A1;

— Overfill prevention device by gravity or pump fill: Subtype A2.
5.2 Flow rate

5.2.1 Overfill prevention device by gravity fill only (see annex C.1)
The device shall work at 0,2 m/s minimum linear velocity and 15 kPa static pressure after closure.

The device shall work at 3 m/s maximum linear velocity and 200 kPa static pressure after closure.

5.2.2 Overfill prevention device by gravity or pump fill (see annex C.1)
The device shall work at 0,2 m/s minimum linear velocity and 15 kPa static pressure after closure.

The device shall work at 3 m/s maximum linear velocity and 400 kPa or 800 kPa static pressure after closure.
5.3 Pressure surge

5.3.1 Overfill prevention device by gravity fill

Any pressure surge created by the overfill prevention device at closure exceeding 300 kPa shall not exceed a
period of more than 10 ms.

5.3.2 Overfill prevention device by gravity or pump fill

For pump with a performance of 400 kPa any pressure surge created by the overfill prevention device at closure
exceeding 600 kPa shall not exceed a period of more than 10 ms. Documents
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For pump with a performance of 800 kPa any pressure surge created by the overfill prevention device at closure
exceeding 1200 kPa shall not exceed a period of more than 10 ms.

5.4 Requirements for A1 and A2 overfill prevention devices

The device shall not have a leak flow rate greater than 150 I/h after closure at operational pressure.

All overfill prevention devices shall be conductive with the resistance value not greater than 106 Q;

A vapour tight overfill prevention device shall be tested according to 5.5.4.8, all other devices shall be tested
according to 5.5.4.9.

5.5 Test method

5.5.1 General
One overfill prevention device shall be type tested in accordance with the following tests.

The manufacturer shall compile a list of all components and shall supply specifications to demonstrate that these
components will not be adversely affected in the temperature range of —25 °C to +60 °C.

For all tests other than 5.5.2 and 5.5.3, the overfill prevention device shall be installed in accordance with the
manufacturer’s instructions in a test rig layout as shown in annex B.1.

When an auxiliary power source is used, then it shall be disconnected to insure that the device shall close at
level L.

The tests shall be carried out on one sample unit in the sequence listed below.

5.5.2 Chemical suitability test

The complete overfill prevention device, or parts normally exposed to petroleum liquid or vapours, shall be
subjected to a test cycle as below using the test liquid with the following composition:

— 41,5 % in volume of toluene;
— 41,5 % in volume of iso octane;
— 15 % in volume of methanol;
— 2 % in volume of iso butanol.

If parts of the device are subjected to contact with liquid or vapour, the device shall not be disassembled for this
test. Non-contact parts may be protected simulating typical installation or protection by screening, jacketing, etc.

Test cycle consists of:

a) total immersion in test liquid for 24 h at (20 + 1)°C;

b) total immersion in saturated vapour of test liquid for 24 h at (20 + 1)°C;
c) totalimmersion in test liquid for 24 h at (20 £ 1)°C;

d) 1 hdryingat (20 £ 1)°C.

After this test, the device shall be inspected and there shall be no signs of damage, distortion or obvious
malfunction. The remaining type approval tests shall then be carried out in sequence.
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5.5.3 Pressure tests

Where any part of overfill prevention device is designed to be installed inside of the tank, it shall be placed in a
closed pressure vessel and subjected to an internal and then to an external pressure for (60 + 5) min for each test.
The overfill prevention device or any components of it shall not suffer any damage during this test.

The equipment shall be subjected to the following pressures:

— negative pressure: (SO_g)kPa;
— pressure: (100+:)0)kPa.

5.5.4 Function tests

5.5.4.1 General

The overfill prevention device shall be mounted in accordance with manufacturer's instructions in a test rig layout
shown in Figure B.1.

The test liquid for these tests can be water containing a corrosion preventing agent or an aliphatic petroleum
distillate. The following tests shall be performed for the subtypes A1 and A2.

5.5.4.2 Level L, closure test

The device shall be tested at the minimum and maximum permissible flow rate according to 5.2. The device shall
be closed at level L.

The maximum pressure surge shall not exceed that as specified in 5.3.

After initial level L4 closure test, the supply system shall be allowed to drain down according to manufacturer’s
instructions and verified to have occurred.

5.5.4.3 Level L, closure test

Repeat test according to 5.5.4.2 and on reaching level L4, adjust flow control valve within 1 min to provide the
minimum flow rate as specified in 5.2 and check the device as fully closed at level L.

5.5.44 Leak tightness after closure test

After closure at level L,, measure the leakage rate through the assembly within 1 min. This shall not exceed the
value as specified in 5.4.

5.5.4.5 Pressure surge test

The maximum pressure surge generated at the pressure test point on closure of the device shall be measured and
shall not exceed the requirement as specified in 5.3. This may be checked simultaneously with flow closure tests
according to0 5.5.4.2 or 5.5.4.3.

The surge pressure shall be recorded at maximum flow rate in accordance with 5.5.4.2 and 5.3 using a pressure
sensor located in the pipework within 200 mm above the device.

The pressure sensor and its measuring system shall have a response time of 1 ms.

Surge test shall be carried out in accordance with Figure B.1 and the bore size of the hose shall be equal to the
overfill prevention device size.
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5.5.4.6 Mechanical strength
With the valve closed, maintain an internal to external pressure of 1,5 time the maximum static pressure according

to 5.2 for (120 = 10) s. There shall be no permanent deformation after visual examination. The device shall then be
submitted to the endurance test.

5.5.4.7 Endurance test

Repeat tests according to 5.5.4.2 and 5.5.4.3 a further 1 500 times each in sequence. Drain down and allow valve
to reset after each test sequence is completed.

After the endurance test the device shall be retested for operation in accordance with 5.5.4.2, 5.5.4.3 and 5.5.4.4.

5.5.4.8 Vapour tight test procedure
The device shall be installed in the test rig layout according to Figure B.1. The inlet and outlet of the line shall be

closed. The line shall have a 3,5 kPa over pressure applied. The pressure shall remain stable for 5 min at
(3,5 £ 0,1) kPa. All joints shall be checked with a leak detection medium. No leaks shall be visible.

5.5.4.9 Non vapour tight test procedure

The device shall be installed in the test rig layout according to Figure B.1. The inlet and the outlet shall be closed.
The line shall have a 3,5 kPa over-pressure applied. The volume of air shall be measured by meter over a 5 min
period and the results recorded.

A pipe of the same diameter with a 3 mm hole, replacing the Overfill Prevention Device, shall be installed in the test
rig. The line shall have a 3,5 kPa over pressure applied. The volume of air shall be measured over a 5 minute

period and the results recorded. The device will be accepted if the volume recorded is equal or less than the
volume recorded in the pipe with a 3 mm hole.

5.5.4.10 Continuity test

Measure the transition resistance through the body of the overfill prevention device with a resistance meter with a
driven potential of more than 500 V, capable of measuring to 1 MQ according to EN 60204-1 and record the
transition resistance.

Record the continuity in Q to comply with 5.4.

5.5.5 Test frequency

Testing shall be carried out at the following level:
— raw material checks: 5 % ;
— components production checks: 5 %;
— manufactured product checks: 100 %.

Each overfill prevention device shall be tested 5 times in accordance with 5.5.4.2, 5.5.4.3 and once in accordance
with 5.5.4.4.

5.6 Testreport

Test results shall be recorded in a report.

5.7 Marking

5.7.1 Identification

The device shall be permanently marked with the following information: Documents
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— manufacturer's name or mark;
— type and subtype;

— maximum static pressure;

— mandatory markings CE and Ex;
— manufacturing number and year;
— EN number of this standard;

— vapour tight (yes/no).

— temperature range if it is outside the temperature range of —25 °C to +60 °C.

5.7.2 Instruction plate

The overfill prevention device shall be supplied with an instruction plate to be permanently fastened at the filling
point. It shall contain the following information:

— manufacturer;

— type and subtype;

— maximum static pressure;

— instructions in the event of overfill prevention device operating.

— temperature range if it is outside the temperature range of —25 °C to +60 °C.

6 Overfill prevention device Type B

6.1 Specific requirements

A Type B overfill prevention device shall consist of equipment on the static storage tank: sensor and on the road
tank vehicle: controller, and this forms the "overfill prevention system".

6.2 Equipment on the road tank vehicle
The following equipment may be used in conjunction with the equipment on the road tank vehicle or supply system:
— one or more controllers;
— appropriate devices for stopping the product flow;
— a method of connection from the controller to the storage tank sensor.
6.3 Equipment on the storage tank
The following equipment shall be installed on the storage tank:
— a sensor for each storage tank.

— a method of connection from each storage tank to a controller mounted on the road tank vehicle.
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6.4 System working characteristics

6.4.1 General
The system shall detect a predetermined high level condition in each connected storage tank, and provide a fail-
safe output which leads to the shutting off of the liquid flow to ensure that an overfill does not occur. For the
sensors, the temperature range of the product shall be +5 °C to +30 °C.
The overfill prevention system shall work across an interface to ensure the safe working function and self-checking.
The response time for the shutdown procedure shall be as follows:

— sensor liquid detection to controller output: maximum 2,5 s;

— change of state of sensor from dry to wet: maximum 1 s;

— controller reaction time from permissive to non-permissive: maximum 1,5 s;

— controller output to the ceasing of product flow: maximum 3 s.

The maximum time from the detection of the liquid to the ceasing of product flow is 5,5 s.

The performance requirements for interfaces are as follows.
6.4.2 Interface

6.4.2.1 Current interface mechanical

The plug/socket connection between the controller and the sensor is shown in Figures 1 and 2.
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Dimensions in mm

Socket type 903 Socket type F 903

@50 #50
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®6,2 min. $6,5
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25+01

material plastic (e. g. Polyamide) resistant to liquid petroleum products temperature range of —25 °C to +60 °C

Key
1 Contact tractive power of the spring

sleeve min. 2,5N
2 Material: brass nickel plated

3 Cable strain relief

Figure 1 — Current interface mechanical for the controller
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Figure 2 — Current interface mechanical for the sensor
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6.4.2.2 Current interface electrical
The voltage of the measuring circuit has to be stabilized over the whole temperature range to a value of

(19£0,3) V. The voltage value of (19 +0,3) V shall also be held up for a load up to a current of 80 mA. The
internal resistance shall be (160 + 3,2) Q.

The measuring circuit can be interruptible for the purpose of switching-off. It shall be ensured that there is no
feedback.

Initial current 7 > I, for a minimum of 0,5 s.
Permit signal shall be obtained when the signal is between > I; and < .
A non-permit signal shall be obtained when the signal is < I3 and > I,.

If the output of the controller is an electrical signal, it shall not erroneously generate a permissive signal when
connected in reverse polarity.

Fail-safe properties of the sensor and controller shall be in accordance with EN 954-1 category 2, with the
restriction to requiring only automatic starting-checking at the beginning of each filling cycle.

mA

41 mA<I,<49,5mA
38mA<I,<44 mA
2,0mA<I3;<10 mA
L >0
0,5s<x<180s

Key

1 Signal "filling permitted"
2 Signal "filling not permitted"

Figure 3 — Current interface (electrical)
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The _explosion-technical parameters for the sensor shall be at least EEx ib [IB T3 according to EN 50014 and
N 50024d.

The explosion-technical maximum values shall be for:

Maximum output voltage Up<25V
Maximum output current <165 mA

Maximum output power Py<1W,
6.4.3 Voltage interface

6.4.3.1 Connection characteristics

The overfill prevention sensor has two wires. One wire is the power/signal wire and the other wire is the earth
(circuit return) wire. The power/signal connection from the control unit to the sensor is made via the hoses used for
delivery of products. The earth/circuit return connection for all sensors at a site to the controller is made via the
vapour recovery hose or by a direct cable connection to the truck chassis.

The maximum resistance of the controller to sensor(s) connections shall be less than 10 Q. The circuit design shall
be able to function with a connection resistance of 50 Q. The insulation resistance of the connection shall be
greater than 15 KQ.

Fail-safe properties of the sensor and controller shall be in accordance with EN 954-1| category 3.
Figure 4 defines the waveform limits for the signal that is generated when an overfill prevention sensor is

connected to a controller. This waveform is for a "dry" sensor. When the sensor becomes wet, the waveform signal
ceases. The various states are outlined in the test procedure for the sensor.

The explosion-technical parameters for the interface shall be at least EEx ib 1IB T4 according to EN 50014 and
N 50020.

6.4.3.2 Waveform

The sensor is powered by the controller with a supply voltage of 7 V to 12 V (tolerances are the same as for V, in

Figure 4). The sensor draws less than 2 mA current in high state and is capable of sinking greater than 10 mA in
low state of the waveform.

7
v L
% L
T2
0
-
Tolerances
T, :10 ms to 100 ms
T, - T, 2(2 +O,2) ms
T;> (6 +0,6) ms
Figure 4 — Voltage interface waveform Documents
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