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Foreword

This document (EN 16129:2013) has been prepared by Technical Committee CEN/TC 181 “Dedicated liquefied
petroleum gas appliances”, the secretariat of which is held by AFNOR.

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by endorsement, at the latest by December 2013, and conflicting national standards shall be withdrawn at the
latest by December 2015.

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 12864:2001), EN 13786:2004+A1:2008 and EN 13785:2005+A1:2008.

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 that have been made since the latest edition are as follows:

— the merging of EN 12864, EN 13785 and EN 13786 and their amendments;

— the extension of the scope to adaptors;

— the addition of requirements for taking into account pressure loses of gas installations;
— the removal from this standard of drawing of connections described in other standards;
— the improvement of testing methods;

— additional corrections.

Change-over devices and adaptors within the scope of this standard, are not covered by the EU Directive for gas
appliances (2009/142/EC).

Items relating to quality assurance systems, production testing and particularly certificates of conformity are not
covered in this standard.

According to the CEN-CENELEC Internal Regulations, the national 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, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This European Standard defines the constructional and operational characteristics, the safety requirements, test
methods and the marking of regulators and automatic change-over devices having a maximum regulated pressure
of 4 bar, with a maximum capacity of 150 kg/h, for use with butane, propane and their mixtures in the vapour phase.

This European Standard also applies to the safety devices which are included within regulating devices covered by
this standard. The characteristics of these safety devices are given in Annexes A and B.

This European Standard also includes the requirements for:

— adaptors for connecting to self closing valves;

— auxiliary safety devices.

For the purpose of this European Standard:

— regulators and automatic change-over devices are referred to as "regulating devices";

— regulators, automatic change-over devices and adaptors are referred to as "devices".

The requirements apply to devices used in locations where the temperature likely to be reached during use is
between -20 °C and +50 °C. Additional requirements for devices to be used at temperatures below —20 °C are

given in Annex C.

Additional requirements for regulating devices intended to be used in caravans, motor caravans and freshwater
boats are given in Annex D.

Additional requirements for regulating devices intended to be used in seawater boats are given in Annex M.
For specific use in caravans motor caravans and boats (freshwater and seawater), the automatic change over
device function may also be carried out by an assembly of regulators, forming an "automatic change over device

system" as defined in 3.1.9.

For installation rules of devices and their possible associated safety devices, reference should be made to national
regulations in force in the member countries.

All connections and the countries in which they are used are given in Annexes G and H.

This European Standard defines only specific connections which are not defined in other standards (e.g. EN 15202
for cylinder valve connections).

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are indispensable
for its application. For dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

EN 437, Test gases — Test pressures — Appliances categories

N 521, Specifications for dedicated liquefied petroleum gas appliances — Portable vapour pressure liquefied
petroleum gas appliances

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

, Gas welding equipment — Hose connections for equipment for welding, cutting and allied processes
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N 561, Gas welding equipment — Quick-action coupling with shut-off valves for welding, cutting and allied
processes

N 1563, Founding — Spheroidal graphite cast irons
N 1774, Zinc and zinc alloys — Alloys for foundry purposes — Ingot and liquid

N 10226-1|, Pipe threads where pressure tight joints are made on the threads — Part 1: Taper external threads
and parallel internal threads — Dimensions, tolerances and designation

N 10226-2, Pipe threads where pressure tight joints are made on the threads — Part 2: Taper external threads
and taper internal threads — Dimensions, tolerances and designation

, Copper and copper alloys — Rod for free machining purposes
, Copper and copper alloys — Wrought and unwrought forging stock
, Copper and copper alloys — Forgings

, Zinc and zinc alloys — Castings — Specifications

N 15209, LPG equipment and accessories — Essential operational dimensions for LPG cylinder valve outlet and
associated equipment connections

EN 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical flame test methods
(EC 60695-11-10)

EN ISO 75 (all parts), Plastics — Determination of temperature of deflection under load
N ISO 178, Plastics — Determination of flexural properties (ISO 178
N ISO 184, Plastics — Determination of 1zod impact strength (ISO 180

N _ISO 228-1|, Pipe threads where pressure-tight joints are not made on the threads — Part 1. Dimensions,
tolerances and designation (SO 228-1)

EN ISO 527 (all parts), Plastics — Determination of tensile properties (ISO 52

EN ISO 4628-3:2003, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity and
size of defects, and of intensity of uniform changes in appearance — Part 3: Assessment of degree of rusting
(SO 4628-3:2003)

N _ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent UV lamps
SO 4892-

N ISO 8434-1, Metallic tube connections for fluid power and general use — Part 1: 24 degree cone connectors
EESO 8434-1)

N ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests (|ISO 922

ISO 565, Test sieves — Metal wire cloth, perforated metal plate and electroformed sheet — Nominal sizes of
openings

SO 7005-1,, Pipe flanges — Part 1: Steel flanges for industrial and general service piping systems

ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges
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ANSI B1.20.1, Pipe Threads, General Purpose

3 Terms and definitions

3.1 General terms and definitions

311
regulator
device which maintains a regulated pressure within pre-set limits, whatever the upstream pressure, flow rate and
temperature
Note 1 to entry: Figure 1 gives the terminology used in this standard. The design shown is only an example.
|
3
| |
%:% |
i SCT’:%Q |
5 ‘ 5
2 b 6
Key

=
1 pressure sensing subassembly (diaphragm and plate) N
2 regulation subassembly (seat and valve pad)

__
3 back pressure subassembly (cover, vent, spring and spring adjustment) 7

4 mechanical linkage subassembly (levers, linkages)
5 connection subassembly (inlet and outlet connections)

a

6 body

Figure 1— Principal parts of a regulator
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3.1.2

automatic change over device

device which maintains the gas supply continuity by automatically using gas from a "reserve" cylinder or series of
cylinders when the supply pressure from a "service" cylinder or series of cylinders preselected by the user drops
below a defined value

Note 1 to entry: This device maintains a regulated pressure within defined limits, whatever the upstream pressure, rate and
temperature.

313
integral two stage automatic change over device
regulating device combining an automatic change over device and a regulator

31.4
regulating device
regulator or automatic change over device or combination of both

3.1.5

adaptor

device which connects another device (e.g. hose) directly to a self closing cylinder valve and may incorporate an
“on/off” or other function

3.1.6

fixed regulating device

regulating device whose regulated pressure is adjusted by the manufacturer and fixed and whose adjustment
cannot be modified by the user

31.7

adjustable regulating device

regulating device whose regulated pressure may only be modified by a competent person at the time of installation
or during maintenance; it is then fixed

3.1.8

variable regulating device

regulating device whose regulated pressure may be modified by the user with simple manipulation between two
fixed limits

3.1.9

automatic change over device system “kit”

system of several regulators designed and adjusted in such a way as to operate like an automatic change over
device asin 3.1.2

3.1.10

quick coupling

connection system which allows the fitting of a regulator or adaptor to a cylinder valve without a threaded
connection and without using tools

3.1.11

manual closing device

device used on regulators or adaptors for closing the gas flow which requires an intentional manual action (for
example on a lever or selector)

3.1.12

self closing valve

device fixed on the gas cylinder allowing the automatic shut off of the gas flow, by simple disconnection of the
regulator or adaptor from the cylinder valve
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3.1.13

valve pad

component part of the regulation subassembly which ensures soundness between the part of the regulator at
supply pressure and the part of the regulator at regulated pressure, when the supply pressure is greater or equal to
the lock-up pressure

3.1.14
auxiliary safety device
safety device with a separate body which is directly and factory fitted to a regulating device

3.1.15

sealing

any arrangement of any component, for example an adjuster, such that any interference likely to change its setting
causes the breaking of the component or sealing material making the interference apparent

3.1.16

nominal diameter

DN

numerical designation common to all the components of the same pipework other than those named by their
external diameter or by the size of the thread

Note 1 to entry: It is a whole number used as a reference and related approximately to the manufacturing dimensions.

3.1.17
freely rotating outlet connection
integral outlet connection designed to fully rotate around a defined axis

3.1.18
gas container
gas storage vessel such as gas cylinder, gas cartridge or tank

3.1.19

fresh water boat

boat used only on inland waterways where the water does not normally contain salt (e.g. lakes, canals, non-tidal
parts of a river)

3.1.20
sea water boat
boat that may be used in salt water

3.2 Terms and definitions concerning gas

3.21

butane

mixture of third family gases whose vapour pressure (p,) at 50 °C is greater than or equal to 4,3 bar and at most
equal to 7,5 bar, of mean volumetric mass in the gas phase equal to 2,45 kg/m at reference condition 15 °C and
1 013,25 mbar

3.2.2

propane

mixture of third family gases whose vapour pressure (p,) at 50 °C is greater than or equal to 7,5 bar or at most
equal to 16 bar, of mean volumetric mass in the gas phase equal to 1,85 kg/m at reference condition 15 °C and
1 013,25 mbar

3.23

LPG

mixture of third family gases whose vapour pressure (p,) at 50 °C is greater than or equal to 4,3 bar or at most
equal to 16 bar, of mean volumetric mass in the gas phase equal to 2,12 kg/m at reference condition 15 °C and
1 013,25 mbar
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3.3 Terms and definitions concerning pressures

The values of pressures given in the text are to be considered as gauge pressure and are expressed in bar (bar) or
millibar (mbar).

3.31
supply pressure

p
value of the gas pressure measured at the device inlet

3.3.2
regulated pressure
value of the gas pressure measured at the regulating device outlet

3.3.3
nominal regulated pressure

Pd
value of the regulated pressure corresponding:

— either to the “normal pressure” for appliances as defined in EN 437;
— either to the normal pressure for appliances operating outside the scope of EN 437;

— orto an intermediate pressure allowing for the supply of a second or third stage regulator under the conditions
fixed

3.34
lock up pressure

Po
maximum pressure obtainable at no flow for all values of the supply pressure given in Clause 6

3.3.5
minimum pressure

Pwmg
minimum value of the regulated pressure supplied by the regulating device for all values of the supply pressure
and all values of the flow rate

3.3.6
maximum pressure

Pup
maximum value of the regulated pressure supplied by the regulating device for all values of the supply pressure
and all values of the flow rate between the closing area or pilot flow rate and the guaranteed flow rate

3.3.7
minimum intervention pressure of a limiter

Plim
pressure below which a limiter does not operate

3.3.8
change over nominal pressure

Joi
value of the nominal regulated pressure of the change over function, in the case of an integral two stage automatic
change over device

3.3.9

supply-reserve indicator
indicator for automatic change over device showing which cylinder(s) is (are) in use
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3.4 Terms and definitions concerning flow rates

3.41

guaranteed flow rate

Mq

mass flow rate of gas that can be obtained, whatever the value of the supply pressure

Note 1 to entry: The guaranteed flow rate is expressed in grams per hour (g/h) or kilograms per hour (kg/h).

3.4.2

pilot rate

M,

gas flow rate (15 g/h) of a pressure regulating device up to a maximum guaranteed flow rate of 4 kg/h and a
nominal regulated pressure complying with EN 437, necessary for the supply of the ignition system of the

appliance, generally called pilot

Note 1 to entry: The pilot flow rate is expressed in grams per hour (g/h).
3.4.3

closing area

for regulating devices over 4 kg/h or for pressures not complying with EN 437, range between 0 % and 5 % of the
guaranteed flow rate

4 Types of regulating devices
4.1 Introduction

There are typically three types of pressure reduction:

R

Figure 2

a) 1 - Single stage installation:

1) the supply pressure of the regulating device is equal to the pressure of the gas supply container(s);

2) the regulating device supplies a gas appliance.

SRR

Figure 3

b) 2 - Two stage installation:

1) the supply pressure of the first regulating device is equal to the pressure of the gas supply container(s);

2) the supply pressure of the second regulating device depends on the regulated pressure of the first
regulating device and on the pressure losses in the intermediate line;

3) the second regulating device supplies a gas appliance.

c¢) 3 - Three stage installation:
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N O O

SRR

Figure 4

1) the supply pressure of the first regulating device is equal to the pressure of the gas supply container(s);

2) the supply pressure of the second and the third regulating devices depends on the regulated pressure of
the upstream regulating device and on the pressure losses in the intermediate upstream line;

3) the third regulating device supplies a gas appliance.

NOTE For two and three stages installations and for interchangeability of regulating devices, the recommended nominal
value of intermediate regulated pressures (pq) are the following: 3-1,5-1-0,75-0,5-0,4 - 0,3 - 0,15 - 0,075 bar. These
settings accommodate a pressure loss of up to 15 % in the interstage pipework.

4.2 Regulating device with a nominal regulated pressure specified by

Regulating devices with a nominal regulated pressure specified by shall be a fixed regulating device
(see 3.1.6).

4.3 Other regulating devices

Regulating devices with a nominal regulated pressure not specified by may be of the fixed, variable or
adjustable type.

5 Constructional characteristics

5.1 General

Devices shall be designed, manufactured and assembled in such a way that their operation is satisfactory under
the installation and service conditions specified by the instructions.

Safety devices, if incorporated into a device covered by this European Standard, shall be designed and
constructed in accordance with the provisions of Annexes A and B.

Any safety device shall not be influenced by the operation of any other safety device.

All the parts of a device shall be free from sharp corners or edges capable of causing damage, deterioration, injury
or faulty operation.

Parts shall be clean internally and externally.

Holes for screws, pins, etc., intended for the assembly of the device components and for their fixing, shall not open
into the gas ways. The thickness of the material between these holes and the gas ways shall be at least 1 mm.

Holes necessary for machining which join gas ways to the atmosphere, but which have no influence on the
operation of the device, shall be permanently closed metallically. Additional elastomeric seals complying with
or additional sealant complying with EN 751-1, EN 751-2 or EN 751-3 may be used.

If the device incorporates a pressure test point or a pressure gauge, the diameter of the hole through the body of
the device or the pressure test point shall not exceed 1,5 mm.

Where pressure tight joints are made on threads they shall be in accordance with EN 10226-1, EN 10226-2 or with
ANSI B1.20.1 (NPT).
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Components capable of modifying the operation of the regulating device shall not go out of adjustment and shall be
sealed, except for adjustable and variable regulators parts used to adjust the regulated pressure. In particular, the
regulating device body and cover shall be assembled in such a way that separation is not possible without
permanent damage to these parts or the sealing.

The operation of mobile parts, for example diaphragms or bellows, shall not be impaired by other parts.
Any manual closing device shall close clockwise.
For variable regulating devices:

— The adjustment range shall be limited by two fixed stops; at zero flow (lock up) it shall not be possible to
reduce the regulated pressure below 5 mbar or 1% of the maximum regulated pressure, whichever the
greatest, for any supply pressure and in any orientation of the device.

— In order to reproduce the adjustment, a marking device using numbers may be used (the larger figures
corresponding to the greater pressures) or a gauge may be installed to indicate the regulated pressure.

— It shall not be possible to remove the adjuster.

— When adjustment is carried out by rotation, the greater regulated pressures shall be obtained by rotation
clockwise.

5.2 Materials

The quality of materials, the dimensions used and the means of assembling the various components shall be such
that the construction and performance characteristics are ensured. Performance characteristics shall not alter
significantly during the life expectancy declared when the device is installed and used in accordance with the
instructions. Under these conditions, all components shall withstand the mechanical, chemical and thermal
conditions to which they may be submitted during their use, when operating under normal conditions.

The body shall be made of metallic material. However, for regulators only, having a regulated pressure of up to
200 mbar and of a flow rate less than 4 kg/h, directly fitted onto the cylinder using a quick coupling with self closing
valve and non-threaded outlet connection, non metallic (thermoplastic or thermal setting) materials may be used if
the characteristics meet the requirements of this standard as well as the complementary special requirements
defined in Annex E.

Internal parts and parts of the cover not retaining the pressure (except for connections) may be made of non-
metallic (thermoplastic or thermal setting) materials provided that they meet the following requirements:

— the materials used shall meet the requirements of Annex E;
— the whole device shall withstand the various tests specified in the body of the standard.
Zinc alloys shall only be used if they are ZL3 (Zn Al4) or ZL5 (Zn Al4 Cu1) in accordance with EN 1774.

Zinc alloys casted parts shall only be used if they are ZP3 (Zn Al4) or ZP5 (Zn Al4 Cu1), in accordance with
N 12844

Leaded brass shall be CW611N, CW614N or CW617N in accordance with EN 12420, EN 12164 or EN 12165.

Hot stamped brass shall be non-porous and suitable for machining or other processes. Components produced
from stamping brass shall not exhibit cold shuts, also known as folds, or surface defects.

Sand-cast brass shall not be used.

Cold drawn brass rods shall only be used for machining after adequate testing for internal cracking, porosity or
other inclusions and shall be heat-treated if required.
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Components made from stainless steel shall contain not less than 17 % chromium, and not less than 7 % nickel.
Spheroidal graphite cast iron shall comply with EN 1563, with an elongation at fracture of more than 18 %.

Other ductile irons or cast irons shall not be used. Castings shall be free from inclusions and surface defects,
which could adversely affect the strength, leak tightness or performance of the device or fitting.

The rotating threaded parts of connections, whether they are male or female, shall be made of brass or steel. The
materials and manufacturing processes used shall not cause subsequent risk of stress corrosion.

Steel internal parts shall be protected against corrosion.
Fixed threaded parts of connections shall be made of metallic material. Non-threaded fixed parts of connections
may be made of non-metallic (thermoplastic or thermal setting) material, provided that they comply with the tests

specified in Annex E.

The joining of gas containing parts intended to ensure soundness shall not be made with solder whose lowest
temperature in the melting range, after application, is below 450 °C.

Elastomeric components shall comply with the requirements defined for material of class A2 as defined in EN 549,
within the temperature range between -20 °C and +50 °C, including, for diaphragms, the requirements concerning
resistance to ozone. In addition, reinforced materials shall comply with the additional requirements defined in
Annex F.

5.3 Special requirements

5.3.1 Pressure sensing subassembly (regulating devices only)

The dimensions, shape and method of assembly of the components of the pressure sensing subassembly shall
avoid any risk of damaging the diaphragm.

The pressure sensing subassembly shall be designed and manufactured so that the device performance complies
with the requirements of Clause 6 in the mounting positions of the regulating device installed as specified in the
instructions.

Whatever the position taken by the diaphragm, and whatever the position of the adjusting system for adjustable
and variable regulating devices, the spring shall not be fully compressed.

5.3.2 Regulation subassembly (regulating devices only)

At lock-up, the regulation subassembly shall act as a seal between the supply pressure and the regulated pressure.
It shall not move unless required to allow gas to pass.

The soundness and function of the regulation subassembly shall not be affected by the tensile strength and
bending tests on the connections.

After the test defined in 7.2.4, the valve pad as defined in 3.1.13 shall not be displaced or come out of its housing.
5.3.3 Back pressure subassembly (regulating devices only)

The support surfaces of the cover and of the body shall be designed in such a way that they maintain the
diaphragm firmly in its housing and make it capable of resisting the pressure tests defined in 7.2.2.

Vent holes shall be

— mounted or placed in such a way that the risks of accidental blockage are reduced and to minimise the
penetration of rain water, particularly if their cross section is greater than 3 mm?;
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— constructed in such a way that accidental damage to the internal parts of the regulating device, caused by an
object inserted through the vent hole, may be reasonably prevented,

when the regulating device is installed in accordance with the installation instructions.

For adjustable regulating devices, after adjustment of the pressure made at the time of installation, it shall be
possible to lock and seal the adjuster.

5.3.4 Connection subassembly
5.3.41 Filters

First and single stage regulating devices with a cylinder valve connection shall be fitted with an integral filter unless
the instructions states that the regulating device shall not be fitted on a gas cylinder.

For first and single stage regulating devices without a cylinder valve connection but intended for use with mobile
cylinders where the filter is not integral, the instructions shall state the location of a separate upstream filter.

For other types of regulating devices, the installation instructions shall state the requirements relating to the
installation of an upstream filter.

The filter shall be manufactured from a corrosion and gas resistant material, situated on the regulating devices inlet
upstream of the valve pad. The filter mesh shall not exceed the recommended dimensions for the 125 opening in
accordance with ISO 565, or exceed 0,14 mm diameter in case of perforated sheet.

5.3.4.2 Types of connections

The connections shall be one of the following types:

— For inlet threaded: one of the types from G.1 to G.49").

—  For inlet non-threaded nor flanged: one of the types from G.50 to G.99".

—  For outlet threaded: one of the types from H.1 to H.49".

—  For outlet non-threaded nor flanged one of the type from H.50 to H.99".

— Forinlet and outlet: flanged in accordance with ]SO 7005-1 and ISO 7005-2, the PN rating shall match the
application pressures.

The equivalent dimensions for threaded and flanged connections are given in Table 1.

1) A range of 49 numbers has been reserved for each type of connection. However, this document does not use all
the numbers in this range.
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Table 1 — Connection dimensions

Nominal diameter Thramﬁing to Nominal dimension of flanges
DN @ or NPT (;AN%rI a°°°’°"'|‘g (;°703£);m or
B1.20.1) )
6 1/8 6
8 1/4 8
10 3/8 10
15 1/2 15
20 3/4 20
25 1 25
32 11/4 32
40 11/2 40
50 2 50

Tables G.2, G.3 and H.2, H.3 show, the inlet and outlet connections used in the various countries. Other types will
only be acceptable if they are not interchangeable with the connections specified in Annexes G and H of this
European Standard and providing their assembly gives an equivalent degree of safety.

Tables G.2, G.3 and H.2, H.3 may be incomplete or include data that is not fully up to date. This is because the
CEN/TC 181 Secretariat has not received the relevant information from the CEN member countries concerned
prior to the publication of this European Standard.

Specific queries concerning updated information should be directly addressed to the relevant CEN member country.
The connection shall be designed in such a way that it ensures the soundness function of the connection under the
assembly conditions specified in the instructions. The instructions for maintenance shall specify the use of a
spanner when this is necessary for fitting or removing the device.

N 15204 lists cylinder valve connections where it is possible to connect together but which, when connected, may
not be sound or secure in some operating conditions or orientations.

Threaded connections where the seal is made on the thread (G.14, G.18, G.23, H.7, H.11 and H.19) may be used
up to a nominal diameter DN 50.

Parallel internal connections threads (G.14 and H.7) in zinc or aluminium are permitted up to and including DN 10
only.

If the connection incorporates a seal, the seal shall:
— be of a distortable material;
— be mounted in such a way that it cannot fall off;

— be easily replaced by a new seal, if necessary, without using special tools and in case of a nut its backward
movement shall be sufficient to expose the seal completely;

— comply with Annexes G and H or alternative Annex N;

— be fixed onto the device so as to be subject to all the tests in this standard.

Documents
Document Sharinggﬂub

Full document details: BS EN 16129:2013


http://dx.doi.org/10.3403/03087505U
http://dx.doi.org/10.3403/30011999U
http://dx.doi.org/10.3403/02762304U
http://dx.doi.org/10.3403/30143323U
http://dx.doi.org/10.3403/30125305U
http://www.avadocuments.com/doc/bs-en-16129-2013
http://www.avadocuments.com/doc/bs-en-16129-2013

BS EN 16129:2013
EN 16129:2013 (E)

The device shall have only one outlet connection, except that for outdoor use, a cylinder mounted regulator can be
fitted with multiple outlets; in this case, it shall comply with the additional requirements of Annex K.

5.3.4.3 Quick coupling devices

It shall not be possible to connect or disconnect the regulator from the cylinder valve with the gas control in the
"on" position.

Accidental disconnection shall not be possible, especially when operating the gas opening or closing device.
When turning off the gas and disconnecting the device is combined in a single control, a single continuous

movement of the control shall be prevented by a mechanism which shall be separately operated before the device
can be disconnected.

5.3.4.4 Devices for fitting to a self closing valve
Devices intended to be fitted to a self closing valve either with a thread or with a quick coupling, shall include a
manual means of opening and closing of the gas supply at the inlet of the device, if such a feature does not exist

on the valve. The open and closed positions shall be marked and clearly visible in the position of use. When this is
a needle valve, this marking may be an arrow indicating the closing direction (see Figure 5).

- +

N>

Figure 5— Needle valve marking
External soundness shall be maintained during the operation of fitting or removing the device on the valve, even if
the manual gas opening feature has been left accidentally in the open position. Only the escape of the volume of
gas contained in the connection is allowed during disconnection. If this requirement cannot be met, fitting and
removing shall only be possible if the gas valve is in the closed position.

The closing elements of a self-closing cylinder valve shall not be used as the regulation subassembly for regulating
cylinder pressure directly to the normal pressure for appliances as defined in EN 437,.

Regulating devices using the G.56 connection shall be designed to have a maximum pressure of 4 bar between
the valve and regulator. This pressure is controlled by a diaphragm in the regulator which acts directly onto the
cylinder valve closing mechanism. This requirement is verified in accordance with 7.3.4.

Regulating devices supplying regulated pressure according to with the G.56 connection shall not be single
stage.

5.3.5 Change over devices
5.3.5.1  Supply-reserve indicator
A supply-reserve indicator shall be part of the automatic change over device, either integrated or independent.

In any case it shall correspond to the automatic change over device used, in accordance with the instructions for
use.

5.3.5.2  Selector for the service cylinder
The automatic change over device shall be fitted with a selector, which is fixed by mechanical means to avoid

unintentional dismantling. This selector shall not incorporate any sharp part or sharp edge. It shall be designed with
fixed stops at the limit of movement.
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The selector shall have an indication arrow or other mark to show which cylinder has been selected as the service
cylinder.

5.3.5.3 Non-return Valves

To prevent the leakage of gas from the inlet connection when changing cylinders, the automatic change-over
device shall be fitted with non-return valves on each inlet.

Under the test conditions of 7.3.5, the leak shall not exceed 3 500 cm®h of air.

5.4 Mechanical strength

5.4.1 Resistance to impact

If the device is designed to be connected directly onto a cylinder valve, it shall be capable of resisting a fall on hard
ground under the conditions defined in 7.2.1. After this test, the device shall meet the requirements for soundness
and performance as required by 5.5 and Clause 6.

5.4.2 Resistance to pressure

5.4.21 The device shall be capable of resisting the pressure test described in 7.2.2.2 without rupture.

When the device is a regulating device, it shall also be capable of resisting the pressure test described in 7.2.2.3,
without the diaphragm rupturing or slipping out of its fixing.

After these tests, the device shall meet the soundness requirement specified in 5.5.

5.4.2.2 A regulating device shall be capable of resisting the pressure test described in 7.2.2.4 without
rupturing of the body/cover assembly. Distortion or permanent deformation is permitted.

5.4.3 Strength of connections
5.4.3.1 Devices to be fitted on a cylinder
5.4.3.1.1 Strength of the connection/regulator assembly

The fixing of the inlet connection onto the device body, whether it is of the threaded or non-threaded type or in one
piece, shall withstand the following tests, under the conditions defined in 7.2.3 (see Table 15):

— atorque of at least 30 N-m in both directions;
— a tensile strength test of 2 000 N.

The fixing of the outlet connection onto the device body, whether it is of the threaded or non-threaded type or in
one piece, shall resist the following tests, under the conditions defined in 7.2.3 (see Table 16):

a) for non-threaded hose connections:
1) atorque of at least 30 N-m in one direction (verification not required for freely rotating connections);
2) abending moment of 10 N-m;
3) atensile strength test of 2 000 N;

b) threaded unions:

1) atorque of at least 30 N-m in both directions (verification not required for freely rotating connections);
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2) abending moment of 10 N-m;
3) atensile strength test of 2 000 N.

For freely rotating connections, the torque necessary for the rotation of the connection shall not be greater than
0,5 N-m at the end of all the tests carried out on the samples 3 and 5 in accordance with Table 14 (see 7.1.4).

No distortion or breakage shall be evident and the devices shall comply with the soundness test described in 5.5
after application of the forces.

5.4.3.1.2 Strength of regulator assembly when fitted onto a cylinder valve

The device when installed as indicated in the installation instructions, shall resist the following tests, under the
conditions defined in 7.2.3 (see Table 17):

a) a torque in both directions:
1) of at least 20 N-m for non-threaded hose outlet connections (15 N-m for quick coupling connections);
2) of at least 30 N-m for threaded outlet connections. In addition, devices with screwed unions intended to be
vertically mounted onto the cylinder valve, shall resist a torque of at least 20 N-m in the device plane

(15 N-m for quick coupling connections);

b) a bending moment created by a force of 400 N directed upwards and whose application point is at the base of
the outlet connection;

c) a tensile strength test of 500 N, for quick coupling connections only.

The mechanical strength required shall be ensured for all the positions of fixing of the device (as indicated in the
installation instructions) onto the cylinder.

No distortion or breakage shall be evident and the devices shall comply with the soundness test described in 5.5
after application of the forces.

5.4.3.2 Devices not to be fitted on a cylinder

The device shall be subjected to the tests a) and b) below under the conditions defined in 7.2.3. After the tests,
there shall be no distortion or breakage and the device shall remain sound according to 5.5.

a) a torque in both directions as specified in Table 2 for threaded and flanged connections;
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Table 2 — Torque applicable to threaded connections and flanged connections

Torque for cylindrical
threaded connections with Torque for other threaded
DN elastomer joint connections and flanges
6 15 20
8 20 30
10 35 50
15 50 90
20 85 110
25 100 135
32 125 165
40 130 175
50 140 185

NOTE 1 See Table 4 for corresponding DN values for connections defined in Annexes G and H.

b) a bending moment as given in Table 3.

Table 3 — Bending moment to be applied according to DN

DN Bending moment
(N-m)
6 25
8 35
10 70
15 105
20 225
25 340
32 475
40 610
50 1100

NOTE 2  See Table 4 for corresponding DN values for connections defined in Annexes G and H.

For automatic change over devices an additional test of a bending moment created by a force of 400 N directed
downwards shall be applied at the base of the inlet connection.

Full document details: BS EN 16129:2013
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Table 4 — Types of connections and corresponding DN

Type of DN Type of DN Type of DN
connection connection connection
G.A1 10 G.17 20 H.1 10
G.2 10 G.18 See Table 1 H.2 10
G.3 6 G.19 6 H.3 15
G4 8 G.20 8 H.4 8
G.5 6 G.21 6 H.5 15
G.6 6 G.22 DN of the coupling nut H.6 10
thread
G.7 10 G.23 See Table 1 H.7 See Table 1
G.8 8 G.24 15 H.8 DN of the coupling nut
thread
G.9 10 G.25 6 H.9 DN of the coupling nut
thread
G.10 10 G.26 15 H.10 DN of the coupling nut
thread
G.1 6 G.27 25 H.11 See Table 1
G.12 8 G.28 20 H.12 25
G.13 10 G.32 6 H.13 50
G.14 See Table 1 G.33 8 H.14 20
G.15 DN of the coupling G.34 20 H.15 32
nut thread
G.16 DN of the coupling G.35 10 H.16 8
nut thread
G.36 10 H.17 8
G.37 DN of the internal H.18 20
thread
H.19 See Table 1
H.20 10
H.21 25
H.22 DN of the internal
thread

5.5 Soundness
The device shall be sound for all pressures and conditions defined in 7.2.5.1.

Soundness is considered to be satisfactory if the value of the leak measured is less than 15 cm®/h for devices with
a nominal diameter of less than or equal to DN 15 and 30 cm’h for devices with a nominal diameter greater than
DN 15.

For devices with quick coupling connections, if the device can be mounted in different positions, soundness of the
connection shall be ensured in all positions. If the device has a rotating joint this shall be sound in all positions
including during rotation.

A manual closing device shall not leak under the test conditions described in 7.2.5.2.

5.6 Mechanical endurance

5.6.1 Regulators

Under the conditions defined in 7.2.6.1 and 7.2.6.2, the regulator shall:
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— resist 50 000 cycles of opening/lock up of the valve pad without mechanical failure;
— remain sound in accordance with 5.5;

— meet the performance requirements of Clause 6.

5.6.2 Automatic change over devices

Under the conditions defined in 7.2.6.1 and 7.2.6.3, the automatic change over device shall:
— resist 25 000 cycles on each side of opening/ lock up of the valve pad without mechanical failure;
— remain sound in accordance with 5.5;

— meet the performance requirements of Clause 6.

5.6.3 Devices fitted with a manual closing device

Under the conditions defined in 7.2.6.1 and 7.2.6.4, the device shall:

— resist 5 000 cycles of opening and closing of the manual closing device;

— remain sound in accordance with 5.5.

5.6.4 Quick coupling device

Under the conditions defined in 7.2.6.1 and 7.2.6.5, the quick coupling device shall:

— resist 5 000 cycles of disconnection/connection to the valve for which it is designed;
— remain sound in accordance with 5.5.

5.6.5 Device with freely rotating outlet connection

Under the conditions defined in 7.2.6.1 and 7.2.6.6, the connection shall:

— resist 2 500 cycles of rotation;

— remain sound in accordance with 5.5.

5.7 Resistance to humidity changes

Any material likely to be altered by humidity which may subsequently affect performance or life expectancy shall be
submitted to a test for resistance to humidity changes as defined in 7.2.7.

The increase in mass between the second and the first weighing shall not exceed 20 % of the initial mass.
The change in mass between the first and the third weighing shall not exceed 5 % of the initial mass.
5.8 Resistance to corrosion

The complete unconnected device (including any mounting components e.g. wall brackets) is subjected to the tests
defined in 7.2.8.

After this test, a visual examination shall reveal no corrosion of parts capable of impairing correct operation (salt
deposit resulting from the test is not taken into account). Soundness and performance characteristics (when
applicable) shall remain in accordance with the requirements 5.5 and 5.6 respectively.
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6 Performance characteristics

6.1 General

Under the test conditions specified in 7.3, the regulating devices operation curves obtained using the method
specified in 7.3.2 shall lie within the perimeter ABCDE (see Figure 6) defined by the pressures given in the

following tables and the declared guaranteed flow rate.

For automatic change over devices, the above requirement shall be met for both “service” and “reserve” selector
positions and for both inlet connections.

21
m LA
B C
P
pd — —
Pg E D
A M1

§e=y Pilot rate M, for regulating devices with a regulated pressure specified in and a guaranteed flow rate
(Mg) less than or equal to 4 kg/h
A =5 % of My in all other cases.
1 flow rate (g/h or kg/h)
2  regulated pressure (mbar or bar)
Figure 6 — Operating limits allowed
The operation curves shall show no anomalies that indicate a fault.

6.2 Regulators

6.2.1 _Supply and regulated pressures for regulators to be used on installations where the final pressure
s to

6.2.1.1 Single stage installation with a fixed regulator

Supply and regulated pressures are given in Table 5.
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Table 5— Pressure characteristics of the requlator
based on nominal pressures given in

Maximum
Regulator Regulator regulated downstream || Appliance supply Appliance
supply pressure installation pressure’ categories®
pressure mbar pressure mbar
loss
bar mbar Pn Pmin | Pmax
Butane 0,3to 7,5 (2:_%0) 20 35 3B and 3+
Butane 0,3to7,5 50 42,5 57,5 3+
Butane 0,3to 7,5 112 60 140 3+
LPG 0,3t0 16 (282_%0) 25 35 3B/P
LPG 0,3to 16 50 42,5 57,5 3B/P
Propane 1to 16 30 25 35 3P
Propane 1to 16 37 25 45 3P and 3+
Propane 1t0 16 37 25 45 3P and 3+
Propane 1to 16 50 42,5 57,5 3P
Propane 1to 16 67 50 80 3+
Propane 1t0 16 148 100 180 3+
Data taken from .
6.2.1.2 Two stage installation with fixed or adjustable regulators
6.2.1.2.1 First regulator, fixed or adjustable
Supply pressure:
Butane: minimum: 0,3 or pq+ 0,2 if greater — maximum: 7,5 bar
LPG: minimum: 0,3 or py+ 0,2 if greater — maximum: 16 bar
Propane : minimum: 1 or pg+ 0,5 if greater — maximum: 16 bar
Regulated pressure:
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Table 6 — Regulated pressure

Definition of the pressure Numerical values given for information

Nominal regulated 3 1,5 1 0,75 0,5 0,4 0,3 | 0,15
Ipressure (pq)

Maximum lock up =pgx1,3 3,90 1,9511,30 | 0,98 | 0,65 | 0,52 | 0,39 | 0,20
Ipressure (po)

Maximum pressure (pmp) |= pg x 1,2 3,60 1,80 |1 1,20 | 0,90 | 0,60 | 0,48 | 0,36 | 0,18
Minimum pressure (pmg) |= pg x 0,7 2,10 1,05 (0,70 | 0,53 | 0,35 | 0,28 | 0,21 | 0,11
Minimum pressure _

after limiter = (pg x 0,7) — (pg x 0,3) 1,2 06 | 04| 03| 0,2 |0,46 | 0,12 | 0,06

6.2.1.2.2 Last regulator

Supply pressures:

— Minimum and maximum supplied pressures shall be declared.

— The minimum declared pressure shall be equal or less than those given in Table 7.

— The maximum declared pressure shall be equal or greater than those given in Table 7.

Table 7— Supply pressures

Definition of the pressure Numerical values given for information
Nominal regulated 3 1,5 1 0,75 0,5 04 | 0,3 [0,15
lpressure
of the upstream regulator
(pa)
Maximum pressure =psx1,3 3,90 {1,95]1,30 (0,98 |0,65(0,52| 0,39 0,20
Minimum pressure (With]= py x 0,7 x 0,85 1,79 | 0,89 | 0,60 | 0,45 0,30 | 0,24 | 0,18 | 0,09
15 % pressure loss)
Minimum pressure (With
loss)

Regulated pressure:
See Table 5.
6.2.1.3 Three stage installation with fixed or adjustable regulators
6.2.1.3.1  First regulator
Supply pressure:

Butane: minimum: 0,3 or py+ 0,2 if greater — maximum: 7,5 bar
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LPG: minimum: 0,3 or py+ 0,2 if greater — maximum: 16 bar
Propane : minimum: 1 or pq + 0,5 if greater — maximum: 16 bar
Regulated pressure:

Table 8 — Regulated pressure

Definition of the pressure Numerical value given for information
Nominal pressure (pq) 3 1,5 1 0,751 0,5 | 04 | 0,3 [0,15
Maximum lock up =pgx1,3 3,90 (195 (1,30 | 0,98 | 0,65 | 0,52 | 0,39 | 0,20
Ipressure (po)
Maximum pressuref= py x 1,2 3,60 (1,80 (1,20 0,90 | 0,60 | 0,48 | 0,36 | 0,18
(Pwmp)
Minimum pressurel= py x 0,7 2,10)1,05|0,70 (0,53 |0,35| 0,28 | 0,21 | 0,11
(Pmg)
Minimum pressuref _
after limiter =(pgx0,7)—(py4x0,3) | 1,20 | 0,60 | 0,40 | 0,30 | 0,20 | 0,16 | 0,12 | 0,06

6.2.1.3.2 Intermediate regulator

Supply pressures:

—  Minimum and maximum supplied pressures shall be declared.

— The minimum declared pressure shall be equal or less than those given in Table 9.

— The maximum declared pressure shall be equal or greater than those given in Table 9.

Table 9 — Supply pressures

Definition of the pressure Numerical value given for information
Nominal regulated 3 1,5 1 0,751 0,5 | 04 | 0,3 [0,15
pressure
of the upstream regulator
(pg)
Maximum pressure =pgx1,3 3,90 (1,95 (1,30 | 0,98 | 0,65 | 0,52 | 0,39 | 0,20
Minimum pressure (With]= py x 0,7 x 0,85 1,79 10,89 | 0,60 | 0,45 | 0,30 | 0,24 | 0,18 | 0,09
15 % pressure loss)
Minimum pressure (With|= _
limiter andp‘IS%preésurexé(,g%X0’7) (Ps x 0.3 1,02 | 0,51 | 0,34 | 0,26 | 0,17 | 0,14 | 0,10 | 0,05
loss)
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Regulated pressure:

Table 10 — Intermediate regulated pressure

Definition of the pressure Numerical value given for information

Nominal regulated 3 1,5 1 0,75 0,5 | 0,4 0,3 |0,15| 0,075°
pressure (pq)

Maximum lock up =pgx1,3 ::,..-" 1,95 | 1,30 [ 0,98 | 0,65 | 0,52 | 0,39 [0,20| 0,090
pressure (po) /

]
Maximum pressure (owp) |= pa x 1,2 :""";.-f 1,80 [ 1,20 [ 0,90 | 0,60 | 0,48 | 0,36 [0,18| 0,086
Minimum pressure (pwg) |= pg x 0,7 1,05 [ 0,70 { 0,53 [ 0,35 [ 0,28 | 0,21 [0,11| 0,064

? For this pressure value, the coefficient 1,3 is replaced by 1,2, the coefficient 1,2 is replaced by 1,15 and the
coefficient 0,7 is replaced by 0,85.

6.2.1.3.3 Last regulator

Table 11 — Supply pressure

Definition of the pressure Numerical value given for information
Nominal regulated 3 1,5 1 0,75| 0,5 | 04 | 0,3 |0,15/0,075
pressure a)
of the upstream regulator
(pa)
Maximum pressure =pgx 1,3 ;..-y 1,95 [ 1,30 | 0,98 | 0,65 | 0,52 | 0,39 [0,20[0,090
Y
Minimum pressure (With]= py x 0,7 x 0,85 Fl..-'" 0,89 0,60 | 0,45| 0,30 | 0,24 | 0,18 |0,09]0,054
15 % pressure loss)
2
% For this pressure value, the coefficient 1,3 is replaced by 1,2 and the coefficient 0,7 is replaced by 0,85.

Regulated pressure:
See Table 5.

6.2.2 Supply and regulated pressures for fixed or adjustable regulators to be used on installations where
the final pressure is not to h

Supply pressure:

— Regulators directly supplied at the gas container pressure:
— Butane: minimum: 0,3 or p4+ 0,2 if greater — maximum: 7,5 bar
— LPG:  minimum: 0,3 or pq+ 0,2 if greater — maximum: 16 bar

— Propane : minimum: 1 or py + 0,5 if greater — maximum: 16 bar
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— Regulators supplied by another regulator:

— Minimum and maximum supplied pressures shall be declared.
— Regulated pressure:

— Maximum lock up pressure Po=pgx1,3

— Maximum pressure (Pmp)= Pa x 1,2

—  Minimum pressure (Pmg) = pa x 0,7

The range of an adjustable regulating device shall remain within a tolerance of = 15 % of the nominal regulated
pressure.

6.2.3 Variable regulators
Variable regulators may operate in a regulated pressure range specified by a minimum nominal pressure (Pgmin)
and a maximum nominal pressure (Pgmax). 1he guaranteed flow rates at the minimum and maximum regulated
pressures shall be declared.
Supply pressure:
— Regulators directly supplied at the gas container pressure:
— Butane: minimum: 0,3 or pgmax*+ 0,2 if greater — maximum: 7,5 bar
— LPG: minimum: 0,3 or pgmax + 0,2 if greater — maximum: 16 bar
— Propane: minimum: 1 or pgmax + 0,5 if greater — maximum: 16 bar
— Regulators supplied by another regulator:
— Minimum and maximum supplied pressures shall be declared.
The performances shall be checked in the range:
Maximum regulated pressure:
Po = Pdmax X 1,3 Or pamax + 9 mbar if greater
PMp = Pdmax X 1,2 OF pamax + 6 mbar if greater
Prg = Pdmax X 0,7 OF pamax— 9 mbar if less than
Minimum regulated pressure:
Po = Pdmin X 1,3 OF pamin + 9 mbar if greater
PMp = Pdmin X 1,2 OF Pgmin + 6 mbar if greater
Pwmg = Pdmin % 0,7 OF pymin— 9 mbar if less than

NOTE The requirement for the minimum regulated pressure is given in 5.1.
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6.3 Automatic change over devices

6.3.1 Supply and regulated pressures for automatic change over devices to be used on installations
where the final pressure is to

6.3.1.1  Single stage installation with a fixed integral two stages automatic change over device

Supply pressure:

Butane: minimum: 0,3 or pg + 0,2 if greater — maximum: 7,5 bar
LPG: minimum: 0,3 or pg + 0,2 if greater — maximum: 16 bar
Propane : minimum: 1 or pg + 0,5 if greater — maximum: 16 bar

Regulated pressures are given in Table 5.

6.3.1.2 Two stage installation with a fixed or adjustable automatic change over device and a second
stage regulator

6.3.1.2.1 Automatic change over device, fixed or adjustable

Supply pressure:
Butane: minimum: 0,3 or pgi+ 0,2 if greater — maximum: 7,5 bar
LPG: minimum: 0,3 or py + 0,2 if greater — maximum: 16 bar
Propane: minimum: 1 or pgi+ 0,5 if greater — maximum: 16 bar

Regulated pressure:

Table 12— Regulated pressures

Definition of the pressure Numerical values given for information

Nominal regulated 3 1,5 1 0,75 | 0,50 | 0,40 | 0,30 | 0,15
pressure(pg)
Maximum lock up =pgx1,3 3,90 | 1,95 130 | 0,98 | 0,65 | 0,52 | 0,39 | 0,20
pressure(po)
Maximum pressure (service)l= py x 1,2 360 | 1,80 | 1,20 | 0,90 | 0,60 | 0,48 | 0,36 | 0,18
(pMp)
Minimum pressure (reserve)l= py x 0,50 1,50 | 0,75 | 0,5 |0,375| 0,25 | 0,20 | 0,15 |0,075
(Pmg)
Minimum pressure — Reserve

- = (Pax 0,50) = (ps x0.10) | 4 20 | 0,60 | 0,40 | 0,30 | 0,20 | 0,16 | 0,12 | 0,06
after limiter

6.3.1.2.2 Second stage regulator

Supply pressures:
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— Minimum and maximum supplied pressures shall be declared.
— The minimum declared pressure shall be equal or less than those given in Table 13.
— The maximum declared pressure shall be equal or greater than those given in Table 13.

Table 13 — Supply pressures

Definition of the pressure Numerical values given for information

Nominal regulated pressure] 3,00 | 1,50 | 1,00 | 0,75 | 0,50 | 0,40 | 0,30 | 0,15
of the upstream automatic|
change over device (pq)

Maximum pressure =pgx1,3 3,9 (195 (130|098 | 065|052 | 0,39 |0,20

Minimum pressure (No limiter]_ 050 x 0.85
and 15 % pressure loss) = Pa x 9,00 XU, 1,27 | 0,64 | 0,42 | 0,32 | 0,21 | 0,17 | 0,13 | 0,06

Minimum  pressure (WithI
limiter and 15 % pressure]=p4 x 0,50 x 0,85 x 0,85 1021 051 103410261 017|014 | 010 | 0.05
IOSS) L ’ ) b L L ’ ’

Regulated pressures are given in Table 5.

6.3.2 Supply and regulated pressures for fixed or adjustable automatic change over devices to be used
on installations where the final pressure is not to

6.3.2.1 Fixed or adjustable integral two stages automatic change over device

Supply pressure:

Butane: minimum: 0,3 or pg + 0,2 if greater — maximum: 7,5 bar
LPG: minimum: 0,3 or py + 0,2 if greater — maximum: 16 bar
Propane: minimum: 1 or pg + 0,5 if greater — maximum: 16 bar

Regulated pressures:

Maximum lock up pressure Po=pgx1,3
Maximum pressure Pwmp= Pa x 1,2
Minimum pressure Pumg = Pa x 0,7

6.3.2.2 Fixed or adjustable automatic change over device

Supply pressure:
Butane: minimum: 0,3 or pg+ 0,2 if greater — maximum: 7,5 bar
LPG: minimum: 0,3 or pq + 0,2 if greater — maximum: 16 bar
Propane: minimum: 1 or py + 0,5 if greater — maximum: 16 bar
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Regulated pressure:
Po=pax1,3
Pwp = pa x 1,2
Pwvg = Pg x 0,50
6.3.3 Automatic change over device with integral variable regulator

Variable automatic change over devices may operate in a regulated pressure range specified by a minimum
pressure (Pgmin) and a maximum pressure (Pgmax)-

The guaranteed flow rates at the minimum and maximum regulated pressures shall be declared.
Supply pressure:
Butane: minimum : 0,3 or pg + 0,2 if greater — Maximum: 7,5 bar
LPG: minimum : 0,3 or pg + 0,2 if greater — Maximum: 16 bar
Propane: minimum : 1 or pq; + 0,5 if greater — Maximum: 16 bar
Maximum regulated pressure
Po = Pdmax * 1,3 Or Pamax + 9 mbar if greater
PMp = Pdmax X 1,2 OF Pamax + 6 mbar if greater
PMg = Pdmax X 0,5 OF Pamax — 9 mbar if less than
Minimum regulated pressure
Po = Pdmin X 1,3 OF Pamin + 9 mbar if greater
PMp = Pdmin X 1,2 OF Pgmin + 6 mbar if greater
Pwmg = Pdmin X 0,5 OF Pgmin — 9 mbar if less than
NOTE The requirement for the minimum regulated pressure is given in 5.1.
6.3.4 Change over pressure

The difference between the minimum service regulated pressure and the maximum reserve regulated pressure
shall be greater than 15 % of the nominal regulated pressure.

In case of an integral two stages automatic change over device, the regulated pressures to be considered are the
first stage pressures (pg) (change over function).

6.4 Adaptors

Under the test conditions of 7.3.3 at the declared flow rate, the maximum pressure loss through the adaptor shall
be less than 0,03 bar.
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7 Test methods

7.1 General conditions

711 Type of test gas

Whatever the gas (see 3.2) to be used with the device, with the exception of the soundness test which shall be
carried out using air, tests which involve the passage of gas inside a device can be equally carried out with air at
(20 + 5) °C or reference propane.

Reference propane is that defined as G 31 in .

Reference air is dry air having a volumetric mass of 1,225 kg/m3 in the reference conditions (15 °C and
1 013,25 mbair).

The equivalence ratio between volumetric flow rates with air and propane is defined by the formula:
gn (air) = 1,245 q, (G 31)
7.1.2 Test conditions

Unless stated otherwise, tests shall be carried out at a room temperature of (20 + 5) °C which remains constant
during each test.

All measurements are corrected to reference conditions: 15 °C, 1 013,25 mbar.
If the device controls a cylinder valve opening, the tests shall be carried out on the cylinder valve/device assembly.
7.1.3 Equivalence formulas

From the results obtained with one of the reference gases, the mass rate corresponding to the type of gas declared
can be calculated, under reference conditions, from the formula:

M. =q,x px\[p,/p

where
My is the mass rate of the gas under reference conditions, expressed in kilograms per hour (kg/h);

Yol is the mean volumetric mass of the reference gas used under reference conditions, expressed in
kilograms per cubic metre (kg/mg), in accordance with 7.1.1 and 7.1.2;

Dg is the mean volumetric mass of the gas in the gaseous phase, expressed in kilograms per cubic
metre (kg/m3) (see 3.2), in reference conditions: 15 °C, 1 013,25 mbar.

Qn is the measured volume rate, expressed in cubic metres per hour (m*/h), of the reference gas
used, corrected to reference conditions of 7.1.2, according to the formula:

288,15 0,
q(measured) X X
273,15+t 1013,25

9. =

where
Qmeasured 1S the actual volume rate measured, in cubic metres per hour (m*/h);

t is the temperature in degree Celsius (°C);
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Pa is the atmospheric pressure in millibar (mbar).

7.1.4 Test samples
The samples to be tested shall include any integral safety device and means of mounting.
For the tests, six identical devices shall be tested in the order specified in Table 14.

After those tests, the devices are dismantled and requirements of 5.1 to 5.3 shall be visually and dimensionally
checked.

Table 14 — Order of tests

Clause Test Device number
1 2 3| 4 5 6
7.2.2 Resistance to pressure X X
7.2.3 Mechanical strength of connections X
7.2.5 Soundness (before) X X | X X | X X
724 Valve pad retention X X
7.3 Verification of performance characteristics X | X | X
(before)
7.2.6 Mechanical endurance X
7.21 Resistance to impact X
7.2.8 Resistance to corrosion X
7.2.5 Soundness (after) X X | X X
7.3 Verification of performance characteristics X[ X | X ]| X
(after)

7.2 Verification of constructional characteristics
7.2.1 Resistance to impact

A complete device is dropped once from a height of one metre in no specific orientation onto a hard floor (for
example a concrete area).

Exposed sealing faces which may incur damage that affects the sealing only, due to this test, may be protected.
The protection method shall not affect any other aspect of the test.

The requirements given in 5.4.1 shall be verified; only the distortion due to the fall onto the ground is allowed.
7.2.2 Resistance to pressure
7.2.21 General

Throughout the entire duration of the tests described in 7.2.2.2, 7.2.2.3 and 7.2.2.4, the temperature of the device
and of the supply water shall be maintained at (20 + 2) °C (or (50 + 2) °C for devices according to Annex E).

NOTE Tests intended to be carried out with water can be carried out with air or with nitrogen provided that adequate safety
measures are taken.

When the device has a safety device in accordance with Annex A, this safety device shall be sealed or disabled.
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7.2.2.2 A device is connected by its inlet to its corresponding Annex G connection which is supplied with water.
When the device is fitted with a manual closing device this shall be in the "on" position. After reaching the required
temperature, the outlet connection is blocked and the pressure of water is increased to 1,75 times the maximum
supply pressure (1,75 x maximum value of p). The test shall not last less than 15 min after the application of the
pressure.

At the end of this test, the requirements of 5.4.2.1 shall be met.

7.2.2.3 When the device is a regulating device, the device tested in 7.2.2.2 is connected by its outlet to a pipe
supplied with air or nitrogen. After reaching the required temperature, the pressure of air or nitrogen is increased to
1,5 times the maximum regulated pressure with a minimum of 0,5 bar. The test shall not last less than 15 min after
the application of the pressure period during which the leak at the regulator measured shall not exceed 50 cm?/h.
At the end of this test, the requirements 5.4.2.1 shall be met.

7.2.2.4 Another regulating device is connected by its outlet to a pipe supplied with water. The inlet connection,
the vent and any other orifice opening to the atmosphere are blocked. For test purposes, the diaphragm may be
pierced to allow for the free passage of water.

After reaching the required temperature, the water pressure is increased to the maximum supply pressure. The test
shall not last less than 15 min after the application of the pressure. This test is intended to check the mechanical
strength of the cover/body assembly, therefore leakage at joints shall be disregarded during the test.

After this test, the requirements of 5.4.2.2 shall be met.

7.2.2.5 When two stages of regulation are integral in the regulating device, these two stages shall be tested
independently by neutralising each time the appropriate upstream or downstream regulation.

In case of double stage regulating device, the intermediate pressure shall be declared.

In case of regulating device using an automatic change over device as a first stage, the intermediate pressure is
Pdi-

7.2.3 Mechanical strength of connections
7.2.31 General

Tests for mechanical strength shall be carried out using a dynamometric device allowing the measurement of
forces to within £ 5 % accuracy.

For the torque test, a system which neutralises bending moments shall be used (if a torque wrench is used it is
desirable that this is double handed).

The duration of application of the torques and forces shall be 1 min.
7.2.3.2 Adaptors and regulator intended to be directly connected to a cylinder valve

The points where the device is held and the test values are those shown in Tables 15, 16 and 17.
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Table 15— Mechanical strength test on inlet connections

Test diagram Type Value
T 30 N‘m
F 2000N
Fo y
D — l
l — A
T
/ﬁ\ T 30 N'm
P F 2 000 N

Key av)d device holding points ;

T = torque; F = pulling force;
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Test diagram Type Value
T 30 N'm
) K 7 F F 2000 N
—— A l/l 17 M 10 N'm
M
T
— | 7 i F
)
( .
T
T
. T 30 N'm
\ | F
\ | : F 2 000N
A A 17
] ( M M 10 N-m
/é\ T
\ ' F
\ .
A A 17
] M
Key
- v device holding points ; T = torque; F = pulling force; M = bending moment
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Table 17 — Mechanical strength tests for the device assembly mounted on its cylinder valve
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Value for Value for quick
Test diagram Type threaded inlet coupling
connection connection
T 20 N-m 15 N-m
F 500 N
AF1
F1 400 N 400 N
)
\ y F
(:) e p—. 5
- l
T
F T T 20 N-m 15 N-m
A F1 F 500 N
'\\ F1 400 N 400 N
F1 T 30 N‘m 30 N-m
o F F 500 N
Nt F1 400 N 400 N
T
F T1 30 N'm 30 N'm
# F1 T2 20 N'm 15 N-m
l/
C 7 F 500 N
\ |
F1 400 N 400 N
12 Zs T l/
T1
Key
a v ) d regulator fixing points F = pulling force
O valve F1 = bending force
T, T1, T2 = torque. T and T2 are not applied if the regulator is freely turning on its cylinder valve.
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For the tests given in Table 17:

— devices with threaded connections, shall be mounted on the valve as indicated in the installation instructions;
— for devices with free rotating quick coupling connection, the torque test of 15 N-m is not required.

7.2.3.3 Regulating devices which are not intended to be directly connected to a cylinder valve

7.2.3.3.1 Torque test

Requirements of 5.4.3 shall be checked with the device installed in accordance with the instructions.

The torque applied shall be in accordance with Table 2, for both the inlet and outlet connections.

7.2.3.3.2 Bending moment test

The force for the required bending moment given in Table 3 shall be applied taking the mass of the pipe into
consideration.

If the connections are of different sizes the minimum requirement is that the lower bending moment value is
achieved.

The force which generates the bending moment is applied at a distance of 40 x DN (in mm) from the connection to
be tested.

The test shall be carried out on all inlet and outlet connections.
Example of suitable test rigs are described in Figure 7.
Depending on the geometry a) or b) can be used.

If the connections are of different sizes:

— the minimum requirement is that the lower bending moment value is achieved for both connections, using test
rigs a) or b) (or equivalent test rig);

— for testing the largest connection, a complementary test using c) (or equivalent) may be necessary.

In all cases the requirements of 5.4.3 shall be met.
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