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NEW GAMAA Sub Committee


The GAMAA Executive Council has decided to proceed with the formation of a GAMAA Technical sub-committee which will have the goal of improving the content of Standards Australia product standards for gas water heating, space heating and ducted heating.  





The focus is on content relating to efficiency and output testing and the associated calculations for energy labelling information.  Improvements are in the interests of all industry stakeholders including government regulating authorities, consumers and GAMAA members.  This sub-committee is a logical step given that the broad GAMAA membership base has considerable technical expertise and experience in this field and can therefore make a positive contribution.    


    


It is intended that this Sub Committee will draft suggested amendments to the content of the applicable Australian Standards and present the proposed changes to Standards Australia committee AG-001 with the goal of having the suggestions adopted.   





GAMAA members are encouraged to be part of this important working group, if you are interested please contact Jon Onley at � HYPERLINK "mailto:Jon.onley@aigroup.com.au" �Jon.onley@aigroup.com.au�





ISO Standards needing GAMAA member input


It was raised at our GAMAA Technical Committee meeting held Tuesday 2 August that there are a number of ISO Standards that are out for comment and GAMAA has been asked to coordinate responses from members who potentially are impacted by these particular Standards. GAMAA’s group responses must be submitted by 29 September.





International (ISO) documents are circulated to the members of the Australian mirror committees, in order to establish the Australian position.





The ISO Standards cover 2 member categories:





AG-001 Domestic Gas Cooking 


As part of the role of AG-001 we mirror the activities of ISO/TC 291 Domestic Gas Cooking. As GAMAA has participants in the committee AG-001, GAMAA would like the input from our members to the following documents:





ISO/NP 21364-1 - Domestic Gas Cooking -- Safety -- Part 1 -- General Requirements





Could GAMAA members, particularly members with interests in Domestic Gas Cooking Appliances review these documents and send any comments to Alan Law (� HYPERLINK "mailto:alan.law@rheem.com.au" �alan.law@rheem.com.au�) who will compile all comments and provide a GAMAA position.





2.    AG-013 Components used for Gas Appliances and Equipment


As part of the role of AG-013 we mirror the activities of ISO/TC 161 Control and protective devices for gas and/or oil burners and appliances. As GAMAA has participants in the committee AG-013, GAMAA would like the input from our members to the following documents: 





ISO/CD 23550 - Safety and control devices for gas burners and gas-burning appliances -- General requirements





ISO/CD 23551-2 - Safety and control devices for gas burners and gas-burning appliances -- Particular requirements -- Part 2: Pressure regulators





ISO 23551-8:2016/CD Amd 1 - Overheating safety devices - Safety and control devices for gas burners and gas-burning appliances -- Particular requirements -- Part 8: Multifunctional controls -- Amendment 1: Overheating safety devices





Could GAMAA members, particularly members with interests in gas components review these documents and send any comments to Ross Jamieson (� HYPERLINK "mailto:rjamieson@sitgas.com.au" �rjamieson@sitgas.com.au�) who will compile all comments and provide a GAMAA position. The relevant documents were sent in a GAMAA Alert to all members 2 August and are also embedded in this document below.





If members have any questions about the relevant Standards, please direct then to Ross or Alan. Ross Jamieson - +61 3 9560 1444; Alan Law - +61 2 9684 9434.








� EMBED AcroExch.Document.11  ���� EMBED AcroExch.Document.11  ���� EMBED AcroExch.Document.11  ���� EMBED AcroExch.Document.11  ���� EMBED AcroExch.Document.11  ���
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Title of the proposed deliverable.


Domestic gas cooking appliances -- Safety -- Part 1: General requirements


French title:


Titre manque


English title:


(In the case of an amendment, revision or a new part of an existing document, show the reference
number and current title)


Scope of the proposed deliverable.


This International Standard specifies the safety of domestic gas cooking appliances.
These appliances are freestanding, built-in or table top and are intended to be used indoors.
This International Standard applies to the gas part of the appliances and their component parts (e.g.
combined gas-electric cooking appliance).


This International Standard does not apply to:
a) electrical heated elements as part of the appliance;
b) outdoor appliances;
c) appliances supplied at pressures greater than the maximum pressure of the test gases;
In general, it does not take into account children playing with the appliance.
NOTE 1 For requirements of electrical safety refer to the IEC standards.
NOTE 2 Attention is drawn to the fact that
– for appliances intended to be used in vehicles or on board ships or aircraft, additional requirements
may be necessary;
– in many countries additional requirements are specified by the national health authorities, the national
water supply authorities and similar authorities
This International Standard does not cover requirements relating to gas cylinder their pressure
regulators and their connection.
This International Standard does not cover requirements for gas installation.


Purpose and justification of the proposal*


The lack of an international agreement on standards has made it challenging for domestic gas cooking
appliances manufacturers, distributors, investors, test labs as well as users to test and compare the
quality of domestic gas cooking appliances. Having a set of standards that clearly defines how
technology impacts safety, emissions and durability can benefit:
• Consumers and users by providing information to make informed choices and purchases
• Designers and manufacturers by affirming their product quality and driving innovation
• Policy makers, donors, programs, investors by establishing a credible basis for comparing gas
cooking safety
• All stakeholders by providing common terminology for communicating, understanding, and improving
gas cooking appliances


Consider the following: Is there a verified market need for the proposal? What problem does this
standard solve? What value will the document bring to end-users? See Annex C of the ISO/IEC
Directives part 1 for more information. See the following guidance on justification statements on ISO
Connect:
https://connect.iso.org/pages/viewpage.action?pageId=27590861


Preparatory work


A draft is attached An outline is attached An existing document to serve
as initial basis


(at a minimum an outline should be included with the proposal)


The proposer or the proposer's organization is prepared to undertake the preparatory work required:


Yes No
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If a draft is attached to this proposal:


Please select from one of the following options (note that if no option is selected, the default will be the
first option):


Draft document will be registered as new project in the committee's work programme (stage 20.00)


Draft document can be registered as a Working Draft (WD – stage  20.20)


Draft document can be registered as a Committee Draft (CD – stage 30.00)


Draft document can be registered as a Draft International Standard (DIS – stage 40.00)


Is this a Management Systems Standard (MSS)?


NOTE: if Yes, the NWIP along with the Justification study (see Annex SL of the Consolidated ISO
Supplement) must be sent to the MSS Task Force secretariat (tmb@iso.org) for approval before the
NWIP ballot can be launched.


Yes No


Indication(s) of the preferred type to be produced under the proposal.


International Standard Technical Specification


Publicly Available Specification Technical Report


Proposed development track


1 (24 months) 2 (36 months - default) 3 (48 months)


Note: Good project management is essential to meeting deadlines. A committee may be granted only
one extension of up to 9 months for the total project duration (to be approved by the ISO/TMB).


Known patented items  (see ISO/IEC Directives, Part 1 for important guidance)


If "Yes", provide full information as annex


Yes No


If “Yes”, please specify which one(s):


Yes No


Co-ordination of work: To the best of your knowledge, has this or a similar proposal been submitted to
another standards development organization?


There are no similar items so far.


A statement from the proposer as to how the proposed work may relate to or impact on existing work,
especially existing ISO and IEC deliverables.
The proposer should explain how the work differs from apparently similar work, or explain how
duplication and conflict will be minimized.


Argentina: IRAM 2092-2-102 Safety of household and similar electrical appliances. Part 2-102 -
Particular requirements for gas, oil and solid-fuel burning appliances having electrical connections
Australia: AS 4551 - AG101 Domestic gas cooking appliances - Approval requirements for domestic
gas cooking appliances
China: GB 16410-2007 Domestic gas cooking appliances
Europe: EN 30 Series: Domestic cooking Appliance Burning Gas - Safety and Rational Use of Energy
Japan: JIS S 2103 Gas cooking appliances for domestic use;·JIS S 2092 General construction of
burning appliances for domestic use; JIS S 2093 Test method for burning appliances for domestic use;
JIS S 2147 Portable cookers attached to liquefied petroleum gas cylinders; JIS S 2148 Gas cylinders


A listing of relevant existing documents at the international, regional and national levels.
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for portable cookers
Korea, Republic of: KS B 8101 Test methods of gas burning appliances for domestic use; KS B 8102
General constructions of gas burning appliances for domestic use
New Zealand: AS/NZS5263.1.1 Gas appliances – Domestic gas cooking appliances
Singapore: Singapore Standard SS 401 : 1997 “Portable gas cookers - General specifications and test
methods”
Turkey: TS 616-1-1 Domestic cooking appliances burning gas - Part 1-1: Safety - General
USA: ANSI Z 21.1 Household cooking gas appliances


Please fill out the relevant parts of the table below to identify relevant affected stakeholder categories
and how they will each benefit from or be impacted by the proposed deliverable(s).


Examples of organizations / companies
to be contacted


Benefits/impacts


manufacturers of domestic gas
cooking appliances, the
manufacturers of controls and
protective devices, the manufacturers
of gas burners, gas suppliers, testing
laboratories, and government and
insurance representatives


Trade barriers are the world-wide
different testing procedures which are
referenced to different Standards. If
ISO/TC 291 develops International
Standards in the scope of domestic
gas cooking appliances using
existing Standards, when available
as a basis, it will be a significant
benefit for industry, consumers and
testing laboratories.


Industry and
commerce large
industry


manufacturers of domestic gas
cooking appliances, the
manufacturers of controls and
protective devices, the manufacturers
of gas burners, gas suppliers, testing
laboratories, and government and
insurance representatives


rade barriers are the world-wide
different testing procedures which are
referenced to different Standards. If
ISO/TC 291 develops International
Standards in the scope of domestic
gas cooking appliances using
existing Standards, when available
as a basis, it will be a significant
benefit for industry, consumers and
testing laboratories.


Industry and
commerce  SMEs


Government


Consumers


Labour


Academic and
research bodies


Standards application
businesses


Non-governmental
organizations


Other (please specify)
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IEC committees) to be engaged as liaisons in the
development of the deliverable(s).


ISO/TC 161
IEC/TC 61
IEC/TC 72
IEC/SC 59 K


Joint/parallel work:


Possible joint/parallel work  with:


IEC (please specify committee ID)


CEN (please specify committee ID)


Other (please specify)


A listing of relevant countries which are not already P-members of the committee.


Brazil, Mexico, India, Russia


Note: The committee secretary shall distribute this NWIP to the countries listed above to see if they wish
to participate in this work


Proposed Project Leader (name and e-mail
address)


Veronique Müller
mueller@hki-online.de


Name of the Proposer
(include contact information)


Veronique Müller
mueller@hki-online.de


This proposal will be developed by:


An existing Working Group: ISO/TC 291/WG 1


A new Working Group:


(Note: establishment of a new WG must be approved by committee resolution)


The TC/SC directly


To be determined:


Supplementary information relating to the proposal


This proposal relates to a new ISO document


This proposal relates to the adoption as an active project of an item currently registered as a
Preliminary Work Item


This proposal relates to the re-establishment of a cancelled project as an active project


Other:


Annex(es) are included with this proposal  (give details)


The annex includes the outline for the new standard.


Additional information/question(s)
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Foreword ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives). Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the document will be in the Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents). Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement. For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html. The committee responsible for this document is ISO/161, Control and protective devices for gas and/or 
oil burners and appliances. 
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Introduction This International Standard provides general requirements for controls and safety devices for gas burners and gas burning appliances, and is intended to be used in conjunction with the ISO 23551, ISO 23552 and ISO 23553 series for specific types of controls, or for controls for specific applications. This International Standard may also be applied, so far as reasonable, to controls not mentioned in a specific standard and to controls designed on new principles, in which case additional requirements may be necessary. When no specific International Standard for a control exists, the control can be tested according to this International Standard and further tests which take into account the intended use. Controls and safety devices for gas burners and gas burning appliances using fuel need to withstand the type of gas which is specified. Other ISO Technical Committees, e.g. ISO/TC 28, Petroleum products and 
lubricants and ISO/TC 193, Natural gas, deal with the testing and properties of fuel gases. Note that due to the differing properties of fuel depending on its source/region of origin, certain differences in regulations exist at present in differing regions, some of which are presented in Annexes ZA, ZB and ZC. This International Standard intends to provide a basic framework of requirements until these differences can be harmonized. 











ISO/CD 23550:2016(E) 


© ISO 2016 – All rights reserved 1 


Safety and control devices for gas and/or oil burners and 
appliances — General requirements 


1 Scope This International Standard specifies safety, construction, performance and testing requirements for controls for gas burners and gas burning appliances for use with natural gas, manufactured gas or liquefied petroleum gas (LPG). It is not applicable to corrosive and waste gases. This International standard applies to controls for use at maximum operating pressures up to and including 500 kPa. This International Standard provides the general requirements that are intended to be the basis for the specific control standards found in the ISO 23551 and ISO 23552 series. These include the following: — automatic and semi-automatic gas valves; — Gas thermoelectric flame supervision controls; — Gas and Oil fuel/air ratio controls; — Gas pressure regulators; — Manual gas valves; — Mechanical gas thermostats; — Multifunctional gas controls; — Air and gas pressure-sensing devices; — Gas vent valves and — Gas valve-proving systems. This International Standard covers type testing only.  This International Standard is also applicable to Gas Quick Connectors (GQC) for use inside appliances with connections up to, and including DN 25, and a maximum operating pressure up to and including 100 kPa. GQCs include: — tube to tube connections; — tube to control connections; and — tube to fitting connections. This International Standard does not apply to mechanical controls for use with liquid fuels. 
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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. ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, 
tolerances and designation ISO 65, Carbon steel tubes suitable for screwing in accordance with ISO 7-1 ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads — Part 1: Dimensions, 
tolerances and designation ISO 262, ISO general-purpose metric screw threads — Selected sizes for screws, bolts and nuts ISO 301, Zinc alloy ingots intended for casting ISO 1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids ISO 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 ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in 
measurement IEC 60730-1:2013+AMD1:2015, Automatic electrical controls — Part 1: General requirements IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measuring techniques — 
Electrical fast transient/burst immunity test ANSI/ASME B 1.20.1, Pipe Threads, General Purpose (Inch) JIS B 2220, Steel pipe flanges JIS B 2239, Cast iron pipe flanges JIS B 2240, Copper alloy pipe flanges JIS B 2241, Aluminium alloy pipe flanges JIS B 2301, Screwed type malleable cast iron pipe fittings JIS B 0202, Parallel pipe threads  JIS B 0203, Taper pipe threads 
3 Terms and definitions For the purposes of this document, the following terms and definitions apply. 
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3.1 
breather hole orifice which allows atmospheric pressure to be maintained within a compartment of variable volume 
3.2 
closure member movable part of the control which shuts off the gas  flow 
3.3 
control device which directly or indirectly controls the gas  flow and/or provides a safety function within a burner or gas-burning appliance 
3.4 
external leak-tightness leak-tightness of a gas-carrying compartment with respect to the atmosphere 
3.5 
internal leak-tightness leak-tightness of the closure member (in the closed position) sealing a gas-carrying compartment with respect to another compartment or to the outlet of the control 
3.6 
inlet pressure pressure at the inlet of the control 
3.7 
outlet pressure pressure at the outlet of the control 
3.8 
pressure difference difference between the inlet and outlet pressures 
3.9 
operating pressure  pressure at which the control operates  
 
3.10 
maximum operating pressure highest inlet pressure declared by the manufacturer at which the control may be operated 
3.11 
minimum operating pressure lowest inlet pressure declared by the manufacturer at which the control may be operated 
3.12 
flow rate volume flowing through the control divided by time 
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3.13 
rated flow rate air flow rate at a specified pressure difference declared by the manufacturer, corrected to standard conditions 
3.14 
maximum ambient temperature highest temperature of the surrounding air declared by the manufacturer at which the control may be operated 
3.15 
minimum ambient temperature lowest temperature of the surrounding air declared by the manufacturer at which the control may be operated 
3.16 
mounting position position declared by the manufacturer for mounting the control Note 1 to entry: Mounting positions are for example as follows: 
⎯ upright: single position on a horizontal axis with respect to the inlet connection, as specified by the manufacturer; 
⎯ horizontal: any position on a horizontal axis with respect to the inlet connection; 
⎯ vertical: any position on a vertical axis with respect to the inlet connection; 
⎯ limited horizontal: any position from upright to 90° (1,57 rad) from upright on a horizontal axis with respect to the inlet connection; 
⎯ multi-positional (multipoise): any position on a horizontal, vertical or intermediate axis with respect to the inlet connection. 
3.17 
diameter nominal 
DN  nominal size alphanumeric designation of size for components of a pipework system, which is used for reference purposes, comprising the letters DN followed by a dimensionless whole number which is indirectly related to the physical size, in millimetres, of the bore or outside diameter of the end connections Note 1 to entry: The number following the letters DN does not represent a measurable value and should not be used for calculation purposes except where specified in the relevant standard. Note 2 to entry: In those standards which use the DN designation system, any relationship between DN and component dimensions should be given, e.g. DN/OD or DN/ID. Note 3 to entry: Adapted from ISO 6708:1995. 
3.18 
type testing conformity testing on the basis of one or more specimens of a product representative of the production [SOURCE: ISO 8655-1:2002] 
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3.19 
main diaphragm flexible member which, under the influence of the forces arising from loading and pressure, operates the control member  
3.20 
control member movable part of the control which varies flow rate and/or outlet pressure directly 
3.21 
gas quick connector 
GQC connector consisting of fastener, socket, plug and seal 
3.22 
GQC fastener clip retaining the connection of plug and socket  
3.23 
GQC socket outside part of GQC 
3.24 
GQC plug inside part of GQC 
3.25 
GQC seal gas seal between the socket and the plug 
3.26 
sealing cap removable cover or device that allows access to make adjustments to the control 
3.27 
auxiliary channels passage way that supports the intended function of the control  
3.28 
presetting device device for adjusting an operating condition 
3.29 
non-stationary Changing location; in motion 
4 Classification 


4.1 Classes of control Where appropriate, controls are classified for the application, e.g. construction or performance characteristics, number of operations during their working life. For classification of controls, see the specific control standard. 
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4.2 Groups of controls Controls are grouped according to the bending stresses which they are required to withstand (see Table 4): a) Group 1 controls — Controls with connection sizes up to and including DN 25, for use in an appliance where they are not subjected to bending stresses imposed by installation pipe work or in an installation if used with rigid adjacent supports. NOTE In Canada, Japan and USA and, group 1 controls are not used. b) Group 2 controls — Controls for use in any situation, either internal or external to the appliance, typically without support. NOTE Controls which meet the requirements of a group 2 control also meet the requirements of a group 1 control. 
4.3 Types of DC supplied controls 


DC supplied controls according to Annex E are classified in one of the three following types: 
⎯ Type A: Stand-alone battery systems;  
⎯ Type B: Battery systems for non-stationary applications; 
⎯ Type C: Systems which are intended to be connected to DC supply networks. 
4.4 Classes of control functions Classes of control functions are only applicable to functions consisting fully or partly out of electronics. For the evaluation of protective measures for fault tolerance and avoidance of hazards it is necessary to classify control functions with regard to their fault behavior. At the classification of control functions their integration into the complete safety concept of the appliance shall be taken into account.  For the purpose of evaluating the design of a control function, present requirements recognize three distinct classes, as follows:  
⎯ Class A Control Function according IEC 60730-1:2013+AMD1:2015, H.2.22.1: Control functions which are not intended to be relied upon for the safety of the application.  
⎯ Class B Control Function according IEC 60730-1:2013+AMD1:2015, H.2.22.2: Control functions which are intended to prevent an unsafe state of the appliance. Failure of the control function does not lead directly to a hazardous situation. 
⎯ Class C Control Function according IEC 60730-1:2013+AMD1:2015, H.2.22.3: Control functions which are intended to prevent special hazards such as explosion or whose failure could directly cause a hazard in the appliance.  In every product standard of the standard ISO 23551 series the classification according IEC 60730-1:2013+AMD1:2015, H.2.22 shall be specified. 
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5 Test conditions and tolerances  


5.1 Test conditions  Except where otherwise stated, the tests shall be carried out 
⎯ with air at (20 ± 5)°C, 
⎯ at ambient temperature (20 ± 5)°C. All measured values shall be corrected to standard conditions: 15 °C, 101,325 kPa (1 013,25 mbar) dry. NOTE Specific regional requirements are given in ZC.5. All measurements shall be made after stable conditions have been reached. Controls which can be converted to another gas type by exchanging components are additionally tested with the conversion components. Tests shall be carried out in the mounting position as stated in the installation and operating instructions. When multiple mounting positions are specified, tests shall be conducted with the control in the least favorable position.  Where possible, those tests already covered by other standards (e.g. by relevant parts of IEC 60730-1) shall be combined with tests in this International Standard. 
5.2 Tolerances Except where otherwise stated in the particular clauses, measurements shall be carried out with the maximum tolerances indicated below: 
⎯ Absolute pressures ±500 Pa or ±4 %, whichever is greater; 
⎯ Relative pressures ±50 Pa or ±2 % of the measured value, whichever is greater (e.g. gauge pressures or differential pressures); 
⎯ Flow rate ±3 % of the measured value; 
⎯ Leakage rate ±10 cm3/h (The apparatus shown schematically in Annex B or another device giving equivalent results is used.); 


⎯ For gas controls the limits of error of the apparatus used shall be ±1 cm3 and ±10 Pa; 
⎯ The accuracy of measurement of leakage rates shall be within ±5 cm3h-1. 


⎯ Time ±0,1 % or ±0,2 s, whichever is greater; 
⎯ Temperatures ±1 K; 
⎯ Torque ±10 %; 
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⎯ Force ±10 %; 
⎯ Current ±1 %; 
⎯ Voltage ±1 %; 
⎯ Electrical Power ±2 %; 
⎯ Supply frequency ±0,1 Hz. The full range of the measuring apparatus is chosen to be suitable for maximum anticipated value. For uncertainty of measurements refer to ISO/IEC Guide 98-3. 
6 Construction 


6.1 General Controls shall be designed, manufactured and assembled so that the various functions operate correctly when installed and used according to the manufacturer’s instructions. All pressurized parts of a control shall withstand the mechanical and thermal stresses to which they are subjected without any deformation affecting safety. In general, conformity with the requirements given in this International Standard is verified by the test methods given herein or in the specific control standard, or by using the construction materials specified by the requirements.  Depending on the class of control function under 4.4. the control shall be tested according the electrical requirements of the relevant clauses of IEC 60730-1:2013+AMD1:2015 , annex H. 
6.2 Construction requirements 


6.2.1 Appearance  


6.2.1.1 General  Controls shall be suitable for the intended use. Handling, installation and maintenance shall be possible without special equipment. 
6.2.1.2 Requirements  Controls shall be free from sharp edges and corners which could cause damage, injury or incorrect operation. All parts shall be clean internally and externally. 
6.2.1.3 Test  Compliance is verified by visual inspection. 
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6.2.2 Holes  


6.2.2.1 General  Holes for screws, pins, etc., used for the assembly of parts of the control or for mounting, shall not penetrate gas ways.  
6.2.2.2 Requirements  The wall thickness between these holes and gas ways shall take into account the design, material selected and method of manufacturing and be at least 1 mm nominal for casted parts. Holes necessary during manufacture which connects gas ways passageways to atmosphere but which do not affect the operation of the control shall be permanently sealed by metallic means. Suitable jointing compounds may additionally be used. 
6.2.2.3 Test  Subject to verification by measurement and technical documentation.  
6.2.3 Breather holes  


6.2.3.1 General  Controls which utilize a partition diaphragm, bellows, or similar construction as the only seal against atmospheric pressure, shall have provisions to limit the leakage against atmosphere.  
6.2.3.2 Requirements  Breather holes shall be so designed that, when the main diaphragm is damaged, the air flow rate through the hole shall not exceed the maximum flow rate as declared by the manufacturer.  Breather holes shall be protected against blockage, or they shall be located such that they do not easily become blocked. Breather holes shall be positioned or protected in such a way that the diaphragm cannot be damaged by a sharp device, i. e. pin of less than 1 mm diameter, inserted through the breather hole. 
6.2.3.3 Test  Rupture the dynamic part of the main diaphragm. Ensure that the control is leak tight except through the breather hole and that all closure members of the control, if any, are in the open position. Pressurize all gas-carrying compartments to the maximum operating pressure and measure the leakage rate.  
6.2.4 Screwed fastenings  


6.2.4.1 General  Screwed fastenings which may be removed for servicing or adjustment shall have threads in accordance with ISO 262 or ANSI/ASME B1.1 unless a different thread is essential for the correct operation or adjustment of the control 
6.2.4.2 Requirements  Self-tapping screws which cut a thread and produce swarf (metal residue) shall not be used for connecting gas-carrying parts or parts which may be removed for servicing. 
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Self-tapping screws which form a thread and do not produce swarf may be used provided that they can be replaced by screws conforming to ISO 262 or ANSI/ASME B1.1. 
6.2.4.3 Test Subject to verification by technical documentation. Compliance is verified by visual inspection. 
6.2.5 Moving parts 


6.2.5.1 General The operation of moving parts (e.g. diaphragms, drive shafts) shall not be impaired by other parts of the control. 
6.2.5.2 Requirements  There shall be no exposed moving parts which could adversely affect the operation of controls. 
6.2.5.3 Test  Compliance is verified by visual inspection. 
6.2.6 Sealing caps  


6.2.6.1 General  A sealing cap may be used to protect from unintentional access to internal components and can provide a means to indicate tampering. 
6.2.6.2 Requirement  Sealing caps shall be capable of being removed and replaced with commonly available tools. A sealing cap shall not hinder adjustment within the whole adjustment range as declared by the manufacturer. 
6.2.6.3 Test  Device is tested for its specific function over the full range of adjustment with the sealing cap in place. 
6.2.7 Disassembling and assembling for servicing and/or adjustment for controls 


6.2.7.1 General  Parts which are intended to be dismantled for servicing or adjustment shall be capable of being dismantled and reassembled considering specific provisions. Disassembling and assembling shall be in accordance with the installation and operating instructions. 
6.2.7.2 Requirements  They shall be constructed or marked in such a way that incorrect assembly is impossible when following the installation and operating instructions. 
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Closure parts, including those of measuring and test points, which may be dismantled for servicing or adjustment shall be constructed such that leak-tightness is achieved by mechanical means (e.g. metal-to-metal joints, O-rings) without using jointing compounds such as liquids, pastes or tapes. Closure parts not intended to be dismantled shall be either sealed by means which will show evidence of interference (e.g. lacquer), or fixed by fasteners requiring tools that are not commonly available. 
6.2.7.3 Test  Subject to verification by technical documentation  Compliance is verified by visual inspection and by the test under 7.2. 
6.2.8 Auxiliary channels and orifices 


6.2.8.1 General  Auxiliary channels and orifices, which may be used in a control for example in automatic valves, pressure regulators etc., have a risk of being blocked.  
6.2.8.2 Requirements Blockage of auxiliary channels and orifices shall not adversely affect the operation of the control, otherwise they shall be protected against blockage.  
6.2.8.3 Test  Compliance is verified by inspection. 
6.2.9 Pre-setting device 


6.2.9.1 General  A pre-setting device shall only be adjustable by use of a tool. The means of adjustment shall be easily accessible and shall not change of its own accord.  
6.2.9.2 Requirements Interference with the means of adjustment other than authorized in the installation and operating instructions shall be visible e.g. use of a sealing (lacquer). A pre-setting device that connects a gas-carrying part to atmosphere shall be made sound by a means which shall not seal on the thread of the pre-setting means, e.g. use of an O-ring seal. The pre-setting device shall not be able to fall off. If an O-ring or equivalent gasket provides a seal against the atmosphere, then when the pre-setting device is completely unscrewed it shall not be able to be pushed out by gas pressure and shall remain tight at the maximum inlet pressure. If a pre-setting device is used for different gas families it shall have a fixed minimum orifice. A cover of any pre-setting device shall require a tool for removal and replacement and it shall not interfere with other settings. 
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6.2.9.3 Test Subject to verification by technical documentation Compliance is verified by visual inspection and by the test under 7.2. 
6.3 Materials 


6.3.1 General material requirements 


6.3.1.1 General  The quality of materials, the dimensions used and the method of assembling the various parts shall be such that construction and performance characteristics are safe 
6.3.1.2 Requirements  Performance characteristics shall not alter significantly during a reasonable lifetime when installed and used as stated in the installation and operating instructions. Under these circumstances, all components shall withstand any mechanical, chemical, and thermal conditions to which they can be subjected during service. 
6.3.1.3 Test Subject to verification by technical documentation  Compliance is verified by visual inspection. 
6.3.2 Housing 


6.3.2.1 General Housings of controls shall fulfil a limited leakage rate removing or fracture non-metallic parts except sealing elements. 
6.3.2.2 Requirements Parts of the housing which directly or indirectly separate a gas-carrying compartment from atmosphere shall either: a) be made from metallic materials with a melting point (solidus temperature) of not less than 427 °C, or b) on removal or fracture of non-metallic parts other than O-rings, gaskets, seals and the sealing part of diaphragms, allow no more than 30 dm3⋅h–1 of air to escape at the maximum operating pressure when tested in accordance with 6.3.3. NOTE Specific regional requirements are given in ZA.6.3.2.2 and ZC.6.3.2.2. 
6.3.2.3 Test  Remove all non-metallic parts of the housing which separate a gas-carrying compartment from atmosphere, excluding O-rings, seals, gaskets and the sealing part of diaphragms. Any breather holes 
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shall be blocked. Pressurize the inlet and outlet(s) of the control to the maximum operating pressure and measure the leakage rate. 
6.3.3 Springs providing closing force and sealing force 


6.3.3.1 General Springs providing closing force and sealing force are applicable to gas controls.  Springs providing the closing and sealing force shall be designed for oscillating loads and for fatigue resistance. 
6.3.3.2 Requirements  Springs with wire diameters up to and including 2,5 mm shall be made from corrosion-resistant materials. Springs with wire diameters above 2,5 mm shall either be made from corrosion-resistant materials or shall be protected against corrosion. 
6.3.3.3 Test  Closure springs shall be calculated and designed in such a way as to withstand oscillating loads and at least 106 operations. If no satisfactory result can be provided, the springs shall be subjected to an endurance test of 2×106 operations under normal operating conditions. 
6.3.4 Resistance to corrosion and surface protection  


6.3.4.1 General Resistance to corrosion and surface protection is applicable to gas controls.  Corrosive effects at control parts in contact with atmosphere or medium shall be considered   
6.3.4.2 Requirements  All parts in contact with gas, lubricants or atmosphere, and springs other than those covered by 6.3.3, shall either be made from corrosion-resistant materials or shall be suitably protected. The corrosion protection for springs and other moving parts shall not be impaired by any movement. 
6.3.4.3 Test  Subject to verification by technical documentation.  
6.3.5 Impregnation 


6.3.5.1 General  Impregnation, if required to achieve tightness suitable measures shall be applied. 
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6.3.5.2 Requirements  If impregnation is part of the manufacturing process, it shall be carried out using an appropriate procedure, (e.g. vacuum or internal pressure, using appropriate sealing materials). 
6.3.5.3 Test  According to 7.2 included in external tightness check. 
6.3.6 Seals for glands for moving parts 


6.3.6.1 General  Seals for moving parts which pass through the body to atmosphere and seals for closure members shall be made only of solid, mechanically stable material of a type which does not deform permanently. 
6.3.6.2 Requirements  Sealing paste shall not be used. Manually adjustable packing glands shall not be used for sealing moving parts. Bellows shall not be used as the sole sealing element against atmosphere. NOTE An adjustable gland set by the manufacturer and protected against further adjustment is considered to be non-adjustable. 
6.3.6.3 Tests controls  Subject to verification by technical documentation.  Compliance is verified by visual inspection. 
6.3.7 Jointing  


6.3.7.1 General  Jointing compounds for permanent assemblies shall remain effective under all declared operating conditions. 
6.3.7.2 Requirements  Soldering or other processes where the jointing material has a melting point below 427 °C after application shall not be used for connecting gas-carrying parts except for additional sealing.  NOTE Specific regional requirements are given in ZC.6.3.7.2.  
6.3.7.3 Test  Subject to verification by technical documentation.  
6.4 Connections 


6.4.1 General  Types and size of connection shall be considered as properties required in the scope of the control. 
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6.4.2 Connection sizes  Connections sizes of controls shall be suitable to the existing pipework and appliances (e.g. local facilities and utilities). Examples are provided in Table 1 
Table 1 — Connection sizes 


Nominal 
size 


 


 


External 
thread 


pipe size 
 


or 
 


internal 
thread 


size 
flange / 
control 


For compression fittings, fiber seal and flare  
connections a 


making use of internal or external thread 


Gas
Quick 


connect 
(GQC) compression fitting b fiber seal connection Flare connection c 


union / tubing nut a tube size≤ union nut a tube size≤ union / tubing nut a tube size≤ 
tubesize ≤ 


DN inch Spanner  size mm O.D. d mm Spanner size mm O.D. d mm Spanner size mm O.D. d mm O.D. d mm 6 ⅛ 13 ≤ 5 13 ≤ 5 13 ≤ 5 ≤ 5 8 ¼ 16 ≤ 8 16 ≤ 8 16 ≤ 8 ≤ 810 ⅜ 19 ≤ 12 19 ≤ 12 19 ≤ 12 ≤ 12 15 ½ 24 ≤ 16 24 ≤ 16 24 ≤ 16 ≤ 16 20 ¾ 32 ≤ 22 32 ≤ 22 32 ≤ 22 ≤ 22 25 1 39 ≤ 28 39 ≤ 28 39 ≤ 28 ≤ 28 a For illustration refer to Figure 1. b So-called non-manipulative connection. c So-called manipulative connection d O.D. = outside diameter. 
 


6.4.3 Connections types The control housing shall be designed to accept commonly available tools in making all gas connections, e.g. by the provision of suitable spanner flats.  For illustration of common connection types see Figure 1. 







ISO/CD 23550:2016(E) 


16 © ISO 2016 – All rights reserved 


  a) Pipe connection b) Flare connection 


  c) Fibre seal connection d) Compression fitting 
Key 1 Pipe  2 Control 3 Tube 4 Union nut 


5 Tubing nut6 Fibre seal  7 Olive  
Figure 1 — Types of connections 


6.4.4 Threads  


6.4.4.1 General Threads shall conform to international standards. An exception to this shall be allowed for controls designed for use in countries where the infrastructure of gas supply and their connections are already established. 
6.4.4.2 Requirements  Inlet and outlet threads shall be conform to ISO 7-1 or ISO 228-1, or specific regional standards (e.g., ANSI/ASME B 1.20.1 (NPT), JIS B 0202 or JIS B 0203) and shall be chosen from the sizes given in Table 1. Inlet and outlet gas connections shall be designed so that when a pipe which is threaded two threads beyond standard size (for the size in question) is run into the threaded portion of a control body, it shall not adversely affect the operation of the control. A stop for the thread also satisfies the requirement. 
6.4.4.3 Test  Subject to verification by technical documentation  Compliance is verified by visual inspection 
6.4.5 Union joints  


6.4.5.1 General Union joints shall conform to international standards. An exception to this shall be allowed for controls designed for use in countries where the infrastructure of gas supply and their connections are already established. In this case threads shall conform to the specific regional standards (e.g., ANSI or JIS). 
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6.4.5.2 Requirements  Connections with union joints shall conform to ISO 7-1 or ISO 228-1. Alternatively, the union joint shall conform to standards, ANSI/ASME B 1.20.1 or JIS B 0202 or JIS B 0203. When union joints do not comply with these standards full details shall be provided. 
6.4.5.3 Test Subject to verification by technical documentation.  Compliance is verified by visual inspection. 
6.4.6 Flanges  


6.4.6.1 General Flanges shall conform to international standards. An exception to this shall be allowed for controls designed for use in countries where the infrastructure of gas supply and their connections are already established. In this case threads shall conform to specific regional standards (e.g., ANSI or JIS). 
6.4.6.2 Requirements  Flanges shall conform to ISO 7005-1 and -2, PN (nominal pressure) 6 or PN 16. Alternatively, flanges shall conform to the dimensional specifications for "125 lb" cast iron flanges specified in ANSI/ASME B 16 or JIS B 2220, JIS B 2239, JIS B 2240, JIS B 2241 or JIS B 2301. When flanges do not comply with these standards full details shall be provided. 
6.4.6.3 Test  Subject to verification by technical documentation  Compliance is verified by visual inspection 
6.4.7 Compression fittings  


6.4.7.1 General Connections with compression fittings shall consider the complete connection system.  
6.4.7.2 Requirements  If compression fittings are used, it shall not be necessary to form the tubes before making connections. Olives shall be appropriate to the tubes for which they are intended. Non-symmetrical olives may be used provided they cannot be fitted incorrectly. NOTE Specific regional requirements are given in ZB.6.4.6.2. 
6.4.7.3 Test  Subject to verification by technical documentation. Compliance is verified by visual inspection. 
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6.4.8 Flare connections  


6.4.8.1 General Connections with flare connections shall consider the complete connection system.  
6.4.8.2 Requirements  If flare connections are used, it will be necessary to form the tubes before making connections, following the installation and operating instructions. 
6.4.8.3 Test  Subject to verification by technical documentation  Compliance is verified by visual inspection 
6.4.9 Nipples for pressure tests  


6.4.9.1 General Nipples shall be designed to get connected to commonly available flexible tubes.  
6.4.9.2 Requirements  If the means for the pressure testing are provided, these shall either:   
⎯ be of the integral type with an outside diameter of ൫9ି଴,ହ   ଴ ൯ mm and a useful length of at least 10 mm and the equivalent diameter of the bore shall not exceed 1 mm; or 
⎯ have a tapping sealed by a minimum 1/8 in NPT plug or cap with cleanly cut taper pipe threads in accordance with ANSI/ASME B 1.20.1 to accommodate a pressure test nipple. If the plug is of the slotted type, it shall also incorporate square or hexagonal flats. When means for pressure testing do not comply with these testing accommodations full details shall be provided. 
6.4.9.3 Test  Subject to verification by technical documentation  Compliance is verified by visual inspection 
6.4.10 Strainers 


6.4.10.1 General Strainers are applicable to gas controls.  Strainer shall protect the control of particles which could have significant impact on safety related functional properties 
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6.4.10.2 Requirements  When an inlet strainer is integral to the control, the maximum strainer-hole dimension shall not exceed 1,5 mm and it shall prevent the passage of a 1 mm diameter pin gauge. NOTE When an inlet strainer is not integral to the control, the installation instructions shall include relevant information on the use and installation of the strainer conforming to the above requirements, to prevent the ingress of foreign matter. 
6.4.10.3 Test  Subject to verification by technical documentation. Compliance is verified by visual inspection. Passage of a 1 mm diameter pin gauge at the strainer. 
6.4.11 Gas connections by GQC Shall be according to Annex D. 
6.5 Gas controls employing with electrical components in the gas way 


6.5.1 General The use of electrical components in the gas way of a gas controls represents a risk of explosion in case an explosive gas/air mixture is present in the gas way. Such a mixture can be the result of air diffusing into the gas valve.  
6.5.2 Requirements Gas controls employing electrical components in the gas way shall either meet the leakage requirements of 7.2 after the test of 6.5.3 or shall not represent an ignition source if tested according to 6.5.4. NOTE The use of open electricity in the gas way of a gas controls represents a risk of explosion in case an explosive gas/air mixture is present in the gas way. Such a mixture can be the result of air diffusing into the gas way of the control. 
6.5.3 Test by ignition trial Ignition test shall be performed by ignition trial from those points where un-insulated electrical parts are in contact with gas, which might require a special preparation of the test sample. The ignition test shall be done by making use of a sparking transformer with spark energy of at least 10 μAs. Straight piping of 1,5 m shall be attached to both the inlet and outlet connections of the sample with a manual valve attached to each end of the straight piping. Piping diameter shall be equal to valve connections. Test sequence: 
⎯ The test sample shall be activated to open position, if applicable. 
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⎯ The two manual valves shall be opened. 
⎯ A gas-air test mixture comprised of 5 % propane and 95 % air (by volume) shall be introduced into the inlet end of the piping system. 
⎯ When a sufficient volume of the test mixture has been introduced to ensure a uniform distribution of the test mixture throughout the piping system and the gas way of the test sample, the inlet manual valve shall be closed. 
⎯ The outlet manual valve shall be closed immediately thereafter. 
⎯ The test sample shall remain opened, if applicable and the sparking transformer activated ensuring that there is sparking on the ignition electrodes. 
⎯ After ignition of the gas-air test mixture or if no ignition occurs after 10 seconds of sparking, the test is repeated with the test sample closed if applicable. 
⎯ In addition for controls with a closure member the following test shall be performed: 
⎯ After refilling the piping system and the gas way of the test sample with the test mixture, the inlet manual valve shall be closed, and immediately thereafter the test sample shall be closed. 
⎯ The outlet manual valve shall remain opened and the gas-air test mixture ignited. These two tests shall be performed 3 times on each of two test samples. If no ignition could be accomplished, the requirements are met. If ignition could be accomplished, test samples that are operable shall be cycled 5 times. After that all test samples, whether operable or not, shall be tested according the leakage tests of 7.2.2. 
6.5.4 Test of ignition source The electrical components in the gas way shall be analysed with regard to the specific regional standards (e.g. EN 1127-1:2011) as possible ignition sources in relation to the relevant gas compartment.  NOTE Electrical components representing an ignition source measures for avoidance by proper design or protective measures are specified in regional standards (e. g. EN 1127–1:2011). The experimental test setup is shown in Figure 2.The test chamber for explosion testing of the gas controls shall have a minimum volume of at least 1 dm3 and shall withstand by choice of proper materials and design the changes of pressure and temperature during testing. The distance of opposite test chamber walls shall be at least 50 mm to avoid wall effects and to ensure in case of ignition, a proper ignition of the whole internal volume with the test gas. 
⎯ The test gas shall consist of a mixture of 5,2 ± 0,5 Vol.-%.propane and 94,8 ± 0,5 Vol.-% air. 
⎯ The absolute pressure inside the test chamber shall be 101 kPa ± 10 %. 
⎯ The gas temperature inside the test chamber shall be at least 20 °C. 
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The gas control shall be adapted to the test chamber, the tapering of the cross section of the connection to the test chamber shall be kept minimal. Alternatively that part of the control that might be a possible ignition source is placed inside the test chamber. During the testing the test chamber and the adapted gas control (if applicable) shall be gas tight. In case of a continuous flow the test gas shall pass the gas control, or the test chamber and an appropriate flame retarding device at the exit. The test gas composition shall be ensured by measuring the gas concentration at the exit port of the test chamber. Inadmissible pressure increases in case of continuous flow mode and an ignition shall be avoided by use of burst discs or comparable means. The pressure relief of the burned gases and the exhaust gas of the test chamber shall be handled safely. 


 
        Key 1 test sample 5 restrictor 2 test chamber 6 valve 3 flame retarding device 7 burst disc 4 flow meter   


Figure 2 — Experimental setup for ignition testing For the ignition testing with regard to the probability of ignition the gas control shall be adapted to the test chamber as described by the manufacturer’s installation manual, which comprises the pneumatical and electrical connections, power and control lines. Alternatively that part of the control that might be a possible ignition source is placed inside the test chamber. Exposed to the test gas the gas control or the possible ignition source is operated such that each operating state is reached, but at least 10 times. The control or the possible ignition source shall be operated under the following electrical conditions: a) for AC supplied controls at the most unfavourable voltage in the range 85 % to 110 % of the rated supply voltage as stated in the installation and operating instructions (unfavourable in the sense of power input or a possible spark formation, e.g. in case of relay contacts); b) for DC supplied controls within the scope of Annex E a tolerance of 20 % to the minimum and the maximum rated voltage applies. For DC supplies of other types the tolerance shall be stated in the installation and operating instructions; c) if a heat up of any actuating member does occur equilibrium shall be achieved (hottest surface temperatures). These tests shall be performed on each of two test samples. If no ignition is accomplished, the controls are not representing an ignition source and the requirements are met. 
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7 Performance  


7.1 General Controls shall operate correctly under all combinations of the following: — the full range of operating pressures, as stated in the installation and operating instructions. — ambient temperature range from 0 °C to 55 °C or wider limits, if stated in the installation and operating instructions. — in the mounting position declared by the manufacturer; if there are several mounting positions declared, tests shall be made in the least favourable position to check conformity to this requirement; and additionally, for electrically operated controls: — for AC supplied controls: voltage or current range from 85 % to 110 % of the rated supply value or from 85 % of the minimum rated value to 110 % of the maximum rated value and at rated frequency; — for DC supplied controls (types A, B, and C as classified in 4.3) a tolerance of 20 % to the minimum and the maximum rated voltage applies (see Annex E). For DC supplied controls of other types the tolerance shall be stated in the installation and operating instructions.  NOTE Specific regional requirements are given in ZB.7.1 and in ZC.7.1. 
7.2 Leak-tightness 


7.2.1 General  Controls shall be leak tight when used in accordance with the installation and operating instructions. 
7.2.2 Requirements  Controls shall not exceed the air leakage rates given in Table 2  
7.2.3 Test 


7.2.3.1 General For internal leakage of each closure member, carry out the tests in accordance with the temperatures and pressures specified in Table 2. Use a method which gives reproducible results. Examples of such methods are shown in Annex A (volumetric method) for test pressures up to and including 15 kPa. Annex B (pressure loss method) for test pressures above 15 kPa. The equation for conversion from the pressure loss method to the volumetric method is given in Annex C. NOTE Specific regional requirements are given in ZB.7.2.3.1. 
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7.2.3.2 Test for external leak-tightness  Pressurize all gas carrying compartments of the control to the test pressures given in 7.2.3.1 and measure the leakage rate.  If the manufacturer declares its device as field serviceable (see 6.2.8) then disassemble and reassemble closure parts five times in accordance, Dismantle and reassemble closure parts five times in accordance with the manufacturer's instructions and repeat the test.  
7.2.3.3 Test for Internal leak-tightness of controls For controls with any closure member in the closed position, pressurize the inlet of the control, in the direction of gas flow indicated, to the test pressures given in 7.2.3.1 and measure the leakage rate.  
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Table 2 — Maximum Air leakage rates - cm3 h-1 


Approach   External leak tightness test Internal Leak tightness test 


Nominal inlet 
size 


leak-
tightness 


Test 
Temp 


Test pressures  kPa Nominal size leak-
tightness 


Test 
Temp 


Test pressures  kPa Ia  DN < 10 20 Room temp if between 0 and 55 °C or at min and max rated ambient  


The greater of 15 or 150 % of the maximum operating pressure DN < 10 20 Room temp if between 0 and 55 °C or at min and max rated ambient  


 0,5 and the greater of 15 or 150 % of the maximum operating pressure   10 ≤ DN ≤ 25 40 10 ≤ DN ≤ 25 40 25 < DN ≤ 250 60 25 < DN ≤ 80 60 80 < DN ≤ 150 100 150 < DN ≤ 250 150 
IIa  All sizes 200 Room temp if between 0 and 55 °C or at min and max rated ambient 


150 % of maximum operating pressure Seal off diameter ≤ 25,4  235    
Room temp if between 0 and 55 °C or at min and max rated ambient 


For rated pressure ≤ 34,5 test shall be performed at 0,5 and 150 % of the maximum operating pressure DN > 25,4 seal off diameter 235 per 25,4 mm of seal-off diameter  For rated pressure >34,5 test shall be performed at 1,72 and 150 % of maximum operating pressure IIIa  DN ≤ 25  30 Room temp if between 0 and 55 °C or at min and max rated ambient 


125 % of maximum operating pressure DN ≤ 25  30  Room temp if between 0 and 55 °C or at min and max rated ambient 


0,5 and 4,2  for domestic use 125 % of maximum operating pressure for commercial and  industrial use  DN > 25 60 110 % maximum operating pressure DN > 25 300 per 25,4 mm of seal-off diameter 
0,5 and 110 % maximum operating pressure 


a This International Standard recognizes that different allowable leakage rates exist in various regions throughout the world. For this purpose the country or region considering adoption of this International Standard should choose the appropriate rates (i.e. approach I (China and Europe), II (USA and Canada) or III (Japan)) from the table above. 
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7.3 Torsion and bending  


7.3.1 General Controls shall be constructed in such a way that they have adequate strength to withstand likely mechanical stress to which they may be subjected during installation and service. After testing, there shall be no permanent deformation and any leakage shall not exceed the values specified in Table 2 or in the specific control standard.  
7.3.2 Torsion  Controls shall withstand the torque specified in Table 5 when tested in accordance with 7.3.4.2 or 7.3.4.3. 
7.3.3 Bending moment  Controls shall withstand the bending moment given in Table 5 when tested in accordance with 7.3.4.4. Group 1 controls shall additionally be tested in accordance with 7.3.4.5. 
7.3.4 Torsion and bending tests  


7.3.4.1 General Use pipes in accordance with ISO 65, medium series.  Use only non-hardening sealing paste on connections. Determine the appropriate tightening torque to be applied to flange bolts from the values in Table 3 in accordance with the standard series ISO 7005-1 and -2. 
Table 3 — Tightening torque for flange bolts 


Nominal size DN 6 8 10 15 20 25 32 40 50 65 80 100 125 ≥ 150
Torque Nm 20 20 30 30 30 30 50 50 50 50 50 80 160 160  Test the gas control for external leak-tightness in accordance with 7.2.3.2 and internal leak-tightness in accordance with 7.2.3.3 where applicable, before carrying out torsion and bending tests. Controls with compression fittings shall be subjected to the bending moment test by means of an adapter on the union threads. NOTE 1 Torsion tests are not applicable to controls with flanged connections if these are the only means of connection. NOTE 2 Bending moment tests are not applicable to controls with flanged or saddle-clamp inlet connections for attachment to cooking-appliance manifolds. NOTE 3 Specific regional requirements are given in ZC.7.3.4.1. 
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7.3.4.2 Ten-second torsion test — Group 1 and group 2 controls with threaded connections Screw pipe 1 into the control with a torque not exceeding the values given in Table 5. Clamp pipe at a distance at least 2D from the control (see Figure 3). Screw pipe 2 into the control with a torque not exceeding the values given in Table 5. Ensure that all joints are leak-tight. Support pipe 2 such that no bending moment is applied to the control. Progressively apply the appropriate torque to pipe 2 for 10 s without exceeding the values given in Table 5. Apply the last 10 % of the torque over a period not exceeding 1 min. Remove the torque and visually inspect the control for any deformation, then test the control for external leak-tightness and internal leak-tightness where applicable. 


 
Key 1 pipe 1 2 pipe 2 
D = outside diameter 


Figure 3 — Torsion test assembly  


7.3.4.3 Ten-second torsion test — Group 1 and group 2 controls with compression joints 


7.3.4.3.1 Olive-type compression joints  Use a steel tube with a new brass olive of the appropriate size. Clamp the control body rigidly and apply the test torque given in Table 5 to every tubing nut in turn for 10 s. Visually inspect the control for deformation, discounting any deformation of the olive seating or mating surfaces consistent with the applied torque. Test the gas control for external leak-tightness to 7.2.3.2 and internal leak-tightness to 7.2.3.3 where applicable.  
7.3.4.3.2 Flared compression joints  Use a short length of steel tube with a flared end and follow the method given in 7.3.4.3.1, discounting any deformation of the cone seating or mating surfaces consistent with the applied torque. 
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7.3.4.3.3 Flanged or saddle-clamp inlet connections for attachment to cooking appliance gas 
manifolds  Attach the control to a manifold as recommended by the manufacturer and tighten the fixing screws to the recommended torque. Connect the olive or flared-type compression coupling and tighten to the specified torque, given in parentheses in column 2 of Table 4 in accordance with the procedures given in 7.3.4.3.1 or 7.3.4.3.2, as appropriate. 


7.3.4.4 Ten-second bending-moment test  Use the same control as for the torsion test, and the assembly as shown in Figure 4. Calculate the force F from the required bending moment (Tables 4 and 5) in accordance with equation (1).  
ܨ = ௩݈ܯ + 0,3 (1) 


where 
F is the force in N; 
M is the bending moment in Nm; 
lv is the length of the valve in m. Apply the force at a distance of 300 mm from the control.  Remove the force and visually inspect the control for any deformation. Test the gas control for external leak-tightness in accordance with 7.2.3.2 and internal leak-tightness in accordance with 7.2.3.3 where applicable. Perform the test for each connection. 


 
Key 1 Clamp 2 Control 3 Connection under test  


D Tubing / Pipe Diameter 
lv Length of the valve  
F Force in N  


Figure 4 — Bending-moment test assembly  
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7.3.4.5 900-second bending-moment test  Use the same control as for the torsion test and the assembly as shown in Figure 3. Calculate the force F from the required bending moment (Tables 4 and 5) in accordance with equation (1).  Apply the force at a distance of 300 mm from the control.  With the force still applied, test the control for external leak-tightness in accordance with 7.2.3.2 and for internal leak-tightness in accordance with 7.2.3.3 where applicable. 
Table 4 — Group 1 torque and bending moment for tubing 


Tube size 


 


mm 


Copper, aluminium and thin wall steel tubeInternal or external thread(For compression fittings CF / fiber seal / flare connections) Quick connect
Torque  Nm Bending Nm Bending  Nm CF Fiber Flare 900 s 900 s ≤ 5 mm 10 10 10 7 7 ≤ 8 mm 15 15 15 10 10 ≤ 12 mm 25 25 25 17 17 ≤ 16 mm 40 40 40 35 35 ≤ 22 mm 50 50 50 45 45 ≤ 28 mm 75 75 75 80 80 
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Table 5 — Torque and bending moment for steel / iron pipe connections Group 1 and 2 


Pipe  
thread 


connections  inch 
 Thick wall steel / iron pipe Torque Nm Bending  Nm 10 s (EU and China) 900 sGroup 1 Group 2 EU = Group 1US = Group 2 Japan = Group 2 1/8  CN, EU US JP 


15 (7)19,2 15 


15-- 
25  72,78 18  1/4  CN, EU US JP 20(10)24,9 20  20-- 35 104,8 21  3/8  CN, EU US JP 35(15)31,6 30  35-- 70 206,9 24  1/2  CN, EU US JP 50(15)42,4 35  70-- 105 4013,8 27  3/4  CN, EU US JP 8563,3 50  90-- 225 5024,9 30  1 CN, EU US JP 12584,7 50  160-- 340 8042 30  1 ¼ CN, EU US JP 160 260 475 13061 1 ½ CN, EU US JP 200 350 610 17598 2 CN, EU US JP 250 520 1100 260210 2 ½ CN, EU US JP 325 630 1600 315261 3 CN, EU US JP 400 780 2400 390261 4 CN, EU US JP -- 950 5000 475261 5 CN, EU US JP -- 1000 6000 500-- ≥ 6 CN, EU US JP -- 1100 7600 550-- 
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NOTE Values in parentheses are for controls with flanged or saddle-clamp inlet connections on cooking appliances. 
7.4 Rated flow rate 


7.4.1 General Rated flow rates are applicable to gas controls.  The determination and indication of the rated flow rate is required to describe functional properties. In some cases the indicated flow rate could be a safety related control property. 
7.4.2 Requirements  The maximum flow rate when measured according to 7.4.3 shall be at least 95 % of the rated flow rate. 
7.4.3 Test  


7.4.3.1 Apparatus  Carry out the test using the apparatus shown in Figure 5. The accuracy of measurement shall be at least ±2 %. Dimensions in millimetres
 


Nominal  
size DN Internal 


diameter  
d mm 6 6 8 9 10 13 15 16 20 22 25 28 32 35 40 41 50 52 65 67 80 80  


Key 1 adjustable governor for inlet pressure 2 thermometer 3 flow meter 4 inlet pressure gauge 5 outlet pressure gauge 
6 differential pressure gauge 7 control under test 8 manual control tap 9 4 holes of 1,5 mm diameter  
d internal diameter. 


Figure 5 — Apparatus for flow rate test  
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7.4.3.2 Test procedure  Operate and adjust the control according to the manufacturer’s instructions. Adjust the air flow rate, keeping the inlet pressure constant to provide the manufacturer's declared pressure difference. 
7.4.3.3 Conversion of air flow rate  Use the following equation for conversion of flow rate to standard conditions:ݍ୬ = ݍ ×௣aା௣ଵ଴ଵ,ଷଶହ × ଶ଼଼,ଵହଶ଻ଷ,ଵହା் (2) 
where 


qn is the corrected air flow rate at standard conditions, in m3⋅h−1; 
q is the measured air flow rate, in m3⋅h−1; 
p is the test pressure, in kPa; 
pa is the atmospheric pressure, in kPa; 
T is the air temperature, in °C. NOTE Specific regional requirements are given in ZC.7.4.3.3. 


7.5 Durability 


7.5.1 Elastomers in contact with gas  


7.5.1.1 General  Elastomers in contact with gas (e.g. valve pads, O-rings, diaphragms and lip seals) shall be homogeneous, free from porosity, inclusions, grit, blisters and other surface imperfections visible with the naked eye. 
7.5.1.2 Requirements  Elastomers shall withstand gases. 
7.5.1.3 Test  Subject to verification by technical documentation; part specification shall indicate the applied gases.  
7.5.2 Resistance to lubricants of elastomers for gas  


7.5.2.1 General  Elastomers shall withstand lubricants used at the control manufacturing or used for maintenance. 
7.5.2.2 Requirement  The resistance to lubricants of elastomers shall conform to the requirements in Fehler! Verweisquelle 
konnte nicht gefunden werden..  
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Alternatively, the following procedure may be used: Fill the control with the appropriate test liquids as specified in Fehler! Verweisquelle konnte nicht 
gefunden werden.. After 70 h, drain the liquid and dry the control assembly for 70 h at 25 °C. The control shall function normally or fail in a safe manner (e.g. fail to open, etc.). The control shall also comply with 7.2.2. 
7.5.2.3 Test for controls   The resistance to gas of elastomers shall conform to the requirements in Fehler! Verweisquelle 
konnte nicht gefunden werden..  Alternatively, use the following procedure: Use n-hexane to test controls designed for use with natural gas and LPG, and use ASTM swelling oil (IRM) to test controls designed only for use with natural gas. Fill the control with the appropriate test liquids as specified in 7.5.3.2. After 70 h, drain the liquid and dry the control assembly for 70 h at 25 °C (77 °F). The control shall function normally or fail in a safe manner (e.g. fail to open, etc.). The control shall also comply with 7.2.3. 
7.5.3 Marking resistance  


7.5.3.1 General Marking e.g. labels shall withstand the environmental influences within the appliance. 
7.5.3.2 Requirements  Adhesive labels and all marking shall be tested for resistance to abrasion, humidity and temperature. They shall neither lift nor discolour such that the marking becomes illegible. In specific, markings on knobs shall survive the continual handling and rubbing resulting from manual operation. 
7.5.3.3 Tests for marking resistance  Carry out the tests according to the methods given in IEC 60730-1:2013+AMD1:2015, Annex A. Alternatively, the label shall be subject to verification by technical documentation to ensure equivalent marking resistance.  
7.5.4 Resistance to scratching 


7.5.4.1 General  Labels shall withstand mechanical impacts caused by e.g. mounting procedures. 
7.5.4.2 Requirements  Surfaces exclusively protected with paint shall withstand the scratch test before and after the humidity test without the ball penetrating the protective coating to expose bare metal. 
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7.5.4.3 Test  Draw a 1 mm diameter fixed steel ball across the surface of the control at a speed of 30 mm⋅s−1 to 40 mm⋅s–1 with a contact force of 10 N (see Figure 6). Repeat the scratch test after the humidity test of 7.5.5.3. 


 
Key 1 spring loading = 10 N 2 scratching point (steel ball, diameter 1 mm) 


Figure 6 — Scratch test apparatus 


7.5.5 Resistance to humidity  


7.5.5.1 General  All parts, including those with protected surfaces (e.g. coated with paint or plating), shall withstand the humidity test without any signs of undue corrosion, lifting or blistering visible with the naked eye. 
7.5.5.2 Requirements  If evidence of minor corrosion of a control part exists, the part shall be substantial enough to ensure an adequate margin for the safety of the control. 
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Nevertheless, those parts of the control whose corrosion could adversely affect the continued safe working of the control shall not show any signs of corrosion. 
7.5.5.3 Test  Either the manufacturer shall show that all material used is resistant to corrosion caused by humidity, or the following test shall be applied.  Place the control in a chamber at an ambient temperature of (40 ± 2) °C with a relative humidity exceeding 95 % for 48 h. Remove the control from the chamber and examine it with the naked eye for signs of corrosion, lifting or blistering of the coated surface. Leave the control for a further 24 h at (20 ± 5) °C and carry out another examination. 
7.6 Functional requirements  The requirements for functions and the relevant tests are given in the specific control standard. 
7.7 Endurance  The requirements for endurance and the relevant tests are given in the specific control standard. 
7.8 Vibration test When resistance to vibration is declared by the manufacturer, the sinusoidal vibration test, as described below, shall be carried out. The object of the test is to demonstrate the ability of the control to withstand the long-term effects of vibration at levels declared by the manufacturer. During the exposures the control shall be mounted on a rigid fixture by means of the specified fastening arrangement. The test shall be performed in accordance with IEC 60068-2-6, test Fc. The test is performed at least with the following severity conditions: 
⎯ Frequency range: 10 Hz to 150 Hz; 
⎯ Acceleration amplitude: 


⎯ 10 Hz to 58 Hz: 0,075 mm or higher if specified in the installation and operating instructions; 
⎯ 58 Hz to 150 Hz: 10 m/s2 or higher if specified in the installation and operating instructions; 


⎯ Sweep rate: 1 octave per minute; 
⎯ Number of sweep cycles: 10; 
⎯ Number of axes: 3, mutually perpendicular; A visual inspection shall be carried out after the termination of the exposure. No mechanical damage shall be found and the control shall comply with the construction requirements as specified in the specific control standard. On completion of the vibration test, test the gas control for external leak-tightness to 7.2.3.2 and internal leak-tightness to 7.2.3.3 where applicable. 
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8 Electrical requirements 


8.1  General The electrical equipment shall conform to the relevant requirements of IEC 60730-1:2013+AMD1:2015 concerning 
⎯ general electrical safety to avoid electric shock hazard, fire hazard and injury of moving parts,  
⎯ functional safety, when require,  concerning class B control function or class C control function, and 
⎯ remotely actuated control functions with or without communication through public network (e.g. internet, cellular, wifi, Bluetooth, cloud). Where relevant requirements are given on both this standard (ISO 23550) and IEC 60730-1, the one given in ISO 23550 has precedency. For free standing and independently mounted controls IEC 60730-1:2013+AMD1:2015, Clauses 23 also applies. If the supply voltage polarity can affect the safety, provisions shall be taken to avoid that the safety relevant output terminal(s) cannot be de-energized or in case this is not feasible, clear warnings shall be given in the installation and operating instruction (see 10.2). 


8.2 Protection by enclosure  The degree of protection for controls with their own enclosure shall be a minimum of IP40 in accordance with IEC 60529:1989+A1:1999+A2:2013 or protection shall be provided by the appliance in which it is installed. For controls for use in the open air the protection shall conform to at least IEC 60529:1989+A1:1999+A2:2013 IP 54. 
9 Electromagnetic compatibility (EMC) requirements 


9.1 Protection against environmental influences EMC applies to controls that incorporate electronic components.  EMC shall be applied during certain operating modes, e. g. stand-by, running, start-up or safe state, as specified in the product standards.  If any components specifically intended for protection against EMC disturbances fail during any of these tests, this shall lead to non-compliance with this standard. Controls performing Class B or C control functions are considered to be protective controls as specified in IEC 60730-1:2013+AMD1:2015, H.26.2.  
Criterion I:  When tested at the test levels given in 9.2 to 9.12, the control shall continue to function in accordance with the relevant requirements of the specific control standard. 
Criterion II:  
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When tested at the severity levels given in 9.2 to 9.12 the control shall conform to 
⎯ Criterion I or 
⎯ the control reacting within the fault reaction time by proceeding to a condition in which a safe situation is ensured. or 
⎯ for tests from 9.2 to 9.12:  the control becoming inoperative and assuming a status in which a safe situation is ensured. The tests on severity level 4 where in addition to level 3 testing is required, are only applicable if the control is intended to be used in appliances according to the standard series IEC 60335.  NOTE 1 See IEC 60730-1:2013+AMD1:2015 , Table 1, item 90. A separate sample, as submitted, can be used for each test. As an option, multiple tests can be performed on a single sample. NOTE 2 In EMC standards (e. g. IEC 61000-4-4) the term “control” is commonly referred to EUT (Equipment under test). Alternatively or additional test requirements for DC supplied controls of Type A, Type B or Type C (see 4.3) are included in the following clauses, with the reference to those type of controls. 
9.2 Harmonics and interharmonics including mains signalling at a. c. power port, low 


frequency immunity tests The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.4. 
⎯ When tested the control shall conform to Criterion II as specified in 9.1. 
9.3 Voltage dips, voltage interruptions and voltage variations in the power supply 


network 


9.3.1 Voltage dips and interruptions The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.5.1. For interruptions or dips up to and including 1 cycle of the supply wave form, the control shall conform to the Criterion I as specified in 9.1. For interruptions or dips exceeding 1 cycle of the supply wave form the control shall conform to Criterion II as specified in 9.1. Controls intended to be connected to DC supply (type A, Type B and Type C) shall be tested according to IEC 60730-1:2013+AMD1:2015, Annex W.26.5.1. a) For interruptions or decreases up to and including 0,03 s, the control shall conform to Criterion I as specified in 9.1;  b) For interruptions or decreases of 0,1 s and above, the control shall conform to Criterion II as specified in 9.1. 
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9.3.2 Voltage variation test The control is supplied at rated voltage. After approximately 1 min, the power supply voltage is reduced to a level such that the control ceases to operate. This value of supply voltage is recorded.  The tests are performed according to IEC 60730-1:2013+AMD1:2015, H.26.5.2. For these tests IEC 60730-1:2013+AMD1:2015, Table H.15 is replaced by Table 6. 
Table 6 — Test levels 


Voltage test level Time for decreasing 
voltage 


Time at reduced 
voltage 


Time for increasing 
voltage Recorded value – 10 % (60 ± 12) s (10 ± 2) s (60 ± 12) s 0 V (60 ± 12) s (10 ± 2) s (60 ± 12) s  Chosen time shall be suitable to determine the operating point. In the voltage range of operation (from rated voltage to the recorded value), the control shall conform to Criterion I, as specified in 9.1. In the voltage range below the recorded value, the control shall conform to Criterion II, as specified in 9.1. When the voltage is increased the Criterion II applies up to the voltage at which the control starts to operate. For the test purpose precautions shall be taken to assure that signals e.g. from sensors or switches that can initiate a safety action and which presence normally can be independent of the supply voltage, are present at any level of the supply voltage. The signal can be artificially simulated to prevent that the control de-energizes the safety relevant output(s) as a result of disappearance of such signals. Any non-operation of an actuator connected to the safety relevant output(s) shall be ignored. 


9.4 Test of influence of voltage unbalance The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.6. 
9.5 Surge immunity tests The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, Clause H.26.8 with the following modification: NOTE 1  of Table H.16 is replaced by the following:  NOTE 2 For test level 2 requirements apply the next lower installation class. For test level 3 requirements apply installation class 3. For test level 4 requirements apply the next higher installation class.  When tested at test level 2 the control shall conform to Criterion I as specified in 9.1. When tested at test level 3 or 4 the control shall conform to Criterion II as specified in 9.1. For controls having surge protective devices incorporating spark gaps, the tests at test level 3 and 4 is repeated at a level that is 95 % of the flashover voltage. If surge protective devices are used they shall conform to IEC 61643-11. Additionally they shall be selected to withstand the impulses corresponding to the overvoltage category for which the control is intended to be used.  







ISO/CD 23550:2016(E) 


38 © ISO 2016 – All rights reserved 


For controls intended to be connected to a Type B DC supply (see 4.3), this tested is not applicable. 
9.6 Electrical fast transient/burst test The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.9. 
⎯ When tested at test level 2 the control shall conform to Criterion I as specified in 9.1. 
⎯ When tested at test level 3 and 4 the control shall conform to Criterion II as specified in 9.1. For controls intended to be connected to a Type B DC supply (see 4.3), this tested is not applicable. 
9.7 Ring wave immunity test The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.10. Following the test the control shall conform to Criterion II as specified in 9.1. 
9.8 Electrostatic discharge tests The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.11. 
⎯ When tested at test level 2 the control shall conform to Criterion I as specified in9.1. 
⎯ When tested at test level 3 and 4 the control shall conform to Criterion II as specified in 9.1. 
9.9 Radio-frequency electromagnetic field immunity 


9.9.1 Immunity to conducted disturbances  The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.12.2. 
⎯ When tested at test level 2 the control shall conform to Criterion I as specified in 9.1. 
⎯ When tested at test level 3 the control shall conform to Criterion II as specified in 9.1. For controls intended to be connected to a Type B DC supply (see 4.3) the test shall be performed in accordance with IEC 60730-1:2013+AMD1:2015, W.26.12.2: a) for the values of Table W.2 and W.3 assessment criterion I: it shall continue to function in accordance with the requirements of this standard. It shall neither go to safety shutdown or lock-out, nor shall it reset from lock-out;  b) for the values of Table W.2 and W.3 assessment criterion II: either it shall perform as in a) or it can proceed to safety shutdown which can be followed by an automatic restart, or if in volatile lock-out 
9.9.2 Immunity to radiated disturbances  The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.12.3. 
⎯ When tested at test level 2 the control shall conform to Criterion I as specified in 9.1. 
⎯ When tested at test level 3 the control shall conform to Criterion II as specified in 9.1. 
9.10 Test of influence of supply frequency variations The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, Clause H.26.13.  
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For test level 2 the control shall conform to the Criterion I as specified in 9.1. For test level 3 the control shall conform to Criterion II as specified in 9.1. For controls intended to be connected to DC supply (see 4.3) this tested is not applicable. 
9.11 Power frequency magnetic field immunity test The control shall be tested in accordance with IEC 60730-1:2013+AMD1:2015, H.26.14. 
⎯ When tested at test level 2 the control shall conform to Criterion I as specified in 9.1. 
⎯ When tested at test level 3 the control shall conform to Criterion II as specified in 9.1. 
9.12 Evaluation of compliance  Shall be according to IEC 60730-1:2013+AMD1:2015, H.26.15. 
10 Marking, installation and operating instructions 


10.1 Marking The marking requirements are given in the specific control standard. If not otherwise specified, the control shall be durably marked with at least the following information in clear and indelible characters: 
⎯ manufacturer and/or trade mark; 
⎯ type reference; 
⎯ date-code or serial number. NOTE Specific regional requirements are given in ZC.10.1. 
10.2 Installation and operating instructions Instructions shall be available in the language(s) of the countries into which the controls will be delivered. They shall include all relevant information concerning use, installation, operation and servicing. Specific requirements are given in the specific control standard. 
10.3 Warning notice Either a warning notice or sign(s) shall be made available. The following are examples:  
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Example 1: 
 


Figure 7 — Warning signs Example 2:  "WARNING — Read the instructions before use. This control shall be installed per manufacturing instructions." 
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 Annex A(informative) 
 


Leak-tightness test — Volumetric method 


 
A.1 Apparatus The apparatus is shown schematically in Figure A.1. The containers are made of glass. Manual taps 1 to 5 are also made of glass, and are spring-loaded. The liquid used is water. The distance l between the water level in the constant-level bottle and the end of tube G is adjusted so that this height of water corresponds to the test pressure. The apparatus is installed in a temperature-controlled room. 
A.2 Test procedure If this test method is chosen, the following procedure shall be followed. Close taps 2 to 5 (tap 1 is opened and tap L is closed). Fill C, then open tap 2 in order to fill D; and close tap 2 when the water in the constant level bottle D overflows into the overflow bottle E. Open tap 5 to adjust water level to zero in H and close tap 5. Open taps 1 and 4 in order to adjust the pressure of the compressed air at the inlet of 4 from the atmospheric pressure to the test pressure by setting the pressure regulator F. Close 4 and connect the control under test B to the apparatus. Open taps 3 and 4 and readjust 1 with the water level at the top of tube G by operating L and 2 if necessary. Close tap 1 when the measuring burette H and control under test have become pressurized under 1. Allow approximately 15 min for the air in the test apparatus and the control under test to reach thermal equilibrium. Any leakage is shown by water overflowing from tube G into measuring burette H. Measure the leakage by the water level rise in H within a given time. Close taps 3 and 4 in order to disconnect the control. Reduce the outlet regulator pressure to zero by opening taps 1 and 4. 
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Key A inlet B test sample C water tank D constant level bottle E overflow bottle F regulator 


G pipeH measuring burette  K draining bottle  L outlet tap M compressed air flow 1 to 5 manual taps  
Figure A.1 — Leak-tightness test apparatus (volumetric method) 
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 Annex B(informative) 
Leak-tightness test — Pressure-loss method  


B.1 Apparatus The apparatus is shown schematically in Figure B.1. The apparatus consists of a thermally insulated pressure vessel A, which is filled with water such that the volume of air above the water is 1 dm3. An open-ended glass tube B of internal diameter 5 mm has its lower end in the water in A. This tube is used to measure the pressure loss. The test pressure is applied to a second tube C, which enters the air chamber of the pressure vessel to which the control under test is connected by means of a flexible tube of length 1 m and internal diameter 5 mm attached to connection D. 
B.2 Test method If this test method is chosen, the following procedure shall be followed. Using a governor, adjust the air pressure through the three-way tap 1 to the test pressure. The increase in water level in the measuring tube B corresponds to the test pressure. Open the three-way tap 1 to connect the control under test to A. Allow 10 min for thermal equilibrium to be established. Wait a further 5 min and read the pressure loss directly from measuring tube B. Dimensions in millimetres 


 
Key 1 three-way tap 2 tap 3 air pump 4 1 dm3 air volume 


5 water 6 thermal insulation 7 scale graduated in  millimetres 
A thermally insulated pressure vessel B measuring tube C vent pipe D connection to control under test 


Figure B.1 — Leak-tightness test apparatus (pressure-loss method) 
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 Annex C(normative) 
Conversion of pressure loss into leakage rate  


The following equation shall be used to calculate the leakage rate (e.g. in cm3⋅ h−1) from the pressure loss ݍ௅ = 1,185 ∙ 10ିଵ ௚ܸሺ݌ሶabs −  ;௅  is the leakage rate, in cm3⋅h–1ݍ ሷabsሻ (C.1)  where݌
௚ܸ  is the total volume of the control under test and the test apparatus, in cm3; ݌´ୟୠୱ is the absolute pressure at the beginning of the test, in kPa; ݌´´ୟୠୱ  is the absolute pressure at the end of the test, in kPa. The pressure loss is measured over a period of 5 min and the leakage rate is based on 1 h. 
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 Annex D(normative) 
 


Gas quick connector (GQC) 


D.1 Scope This Annex applies to Gas Quick Connectors (GQC) for use inside appliances with connections up to, and including DN 25, and a maximum pressure up to, and including 100 kPa. This Annex is applicable to: 
⎯ tube to tube connections; 
⎯ tube to control connections; and 
⎯ tube to fitting connections. 
D.2 References See Clause 2.  
D.3 Terms and definitions See Clause 3. 
D.4 Classification 


D.4.1 Group of control GQCs shall be classified as group 1 connections. 
D.6 Construction 


D.6.4 Gas connection 6.4.1 to 6.4.8 are not applicable. 
Add the following new subclause: 
6.4.9 Gas quick connector Gas quick connects that can be disassembled without tools shall only be used in restricted access areas, which shall be specified in the operating and installation instructions (see 9.2). Examples of GQC are given in Figure D.1. 
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Dimensionless 


 
  


a) Plug b) Socket c) Fastener 
Key 
d1 Diameter outside of the plug for the GQC seal d5 Diameter inside of the socket 
d2 Diameter outside of the plug for insertion into the socket d6 Diameter outside of the socket for retaining of the fastener*1 
d3 Diameter outside of the plug for retaining of the fastener*1 d7 Diameter outside of the socket for the base of the fastener 
d4 Diameter outside of the plug for the base of the fastener e2 Width of projection of the socket for retaining the fastener 
e1 Width of channel in the plug for the GQC seal   Dimension d3 of plugs and dimension d6 of sockets are the same. NOTE Both sockets under b) are identical. For illustrative purposes they are shown together with the plug and the fastener. 


Figure D.1 — Examples for GQC  


D.7 Performance 


D.7.2 Leak-tightness Shall be according to 7.2 with the following addition: The test is carried out before and after the assembly test of 7.3.4.6. 
D.7.2.2.3 Internal leak-tightness 7.2.2.3 is not applicable. 
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D.7.3 Torsion and bending 


D.7.3.2 Torsion Shall be according 7.3.2 with the following addition: The torque requirement is not applicable in the case of a torque applied to the GQC, plug and socket which can freely turn around each other. 
D.7.3.3 Bending moment 7.3.3 is replaced by the following. GQC shall meet leakage requirements of 7.2.2 before, during, and after the test, as specified in D.7.3.4.5. 
D.7.3.4 Torsion and bending test Add the following two subclauses to 7.3.4: 
D.7.3.4.1 General 7.3.4.1 is replaced by the following: GQC which are part of the control are tested under the same conditions as valid for that control. For tube-to-tube and fitting-to-tube connections, the following applies: Use the GQC, with the assembly, as shown in Figure D.2. Dimensions in mm 


 
Key 1 Fixture 4 Socket 2 Fastener F Force 3 Plug   a A clearance (see 'a') shall be provided between the fixture and the fastener to prevent contact between the two parts which would impact results. This clearance is not required if the socket is integral to a control body. b A clearance (see 'b') between the fixture and the face of the plug during the bending-moment test. 


Figure D.2 — Bending-moment test assembly for pipe-to-pipe connection (clamping on the 
connector part)  
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D.7.3.4.5 900-second bending-moment test — Group 1 controls only Shall be according to 7.3.4.5 with the following modification: For pipe to pipe connections replace Table 4 by Table D.1. 
Table D.1 — Bending moment  


Diameter 
nominal, DN Bending moment N m 6 10 8 10 10 10 15 25 20 25 25 25  Apply force for the required bending moment given in Table D.1, taking the mass of the pipe into account. Apply force at the point of greater than or equal to 300 mm from the fixture. Remove force and visually inspect the GQC for deformation and verify that the 2 mm clearance shall be maintained, then test the GQC for external leak-tightness, in accordance with 7.2.2.2. 


D.7.3.4.6 Assembly test The clamping force/removing force shall be tested based on the following conditions: Disassemble and re-assemble the GQC connection 30 times. Remove fastener and visually inspect the GQC parts for deformation and damage, then reassemble the GQC and test for external leak-tightness in accordance with 7.2.2.2. 
D.7.3.4.7 Tensile test Use the fastener with the assembly, as shown in Figure H.3. Apply force for the required tensile strength according to Table D.2, taking the mass of the rod into consideration. 
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Table D.2 — Tensile test  


DN size Force  
N 6 6 8 10 10 16 15 33 20 67 25 100  Remove force and then verify the fastener is still in place and functional and check for deformation of the fastener. 


 
Key 1 Base 2 Pushing rod (impacting the test plug) 3 Fastener 4 Test socket (consists of solid material) F Force NOTE A solid plug of the same outer size is used for the tensile test. 


Figure D.3 — Example of tensile test assembly  


D.7.101  High temperature test for non-metallic sealing means of GQC, not part of another 
control 


D.7.101.1 Requirement GQC shall withstand a temperature of 20 °C above its maximum temperature as specified in the installation and operating instructions. 
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D.7.101.2 Test The assembled GQC shall be heated to 20 °C above its maximum temperature as specified in the installation and operating instructions for 15 min. At the end of this period the sample shall cool down to ambient temperature. The assembled GQC shall then meet the external leakage test given in 7.2.2.2. 
D.8 Marking, installation and operating instructions 


D.9.1 Marking Shall be according to 9.1 with the following addition: The following information, at least, shall be durably marked on the GQC in a clearly visible position:  
⎯ gas quick connects for tube-to-tube and fitting-to-tube connections shall be marked with maximum allowable temperature. 
⎯ if the gas quick connect is not suitable for use with all gases as specified in Clause 1, it shall be marked accordingly. 
D.9.2 Installation and operating instructions Shall be according to 9.2 with the following addition: Instructions shall include all relevant information on use, installation, operation and servicing, in particular: b)a) requirement on use in areas of restricted access; b) minimum and maximum allowable temperature, if outside the range of (0 to 55) °C; b)c) maximum allowable pressure; b)d) connection and disconnection means;  b)e) fixation measures where a control has a GQC on both sides and the performance of the control is specified for specific positions only. 
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 Annex E(normative) 
 


Elastomers/requirements resistance to lubricants and gas 


Table E.1 — Requirements for material used for manufacture of seals Tab  


Property 
 


Reference to test method 
standard 


Unit Hardness class 


Remarks  IRHD ≤ 45 45 - 60 ≥ 60 


Tolerance on stated nominal hardness if ≤ 85 ISO 48  IRHD ±5 ±5 ±5 Measure at 23 ± 2 °C if > 85 ISO 1400   ±5 ±5 ±5 Measure at 23 ± 2 °C Tensile strength  ISO 37  Mpa ≥ 5 ≥ 7 ≥ 7 Measure at 23 ± 2 °C Elongation at break  ISO 37  % ≥ 125 ≥ 125 ≥ 125 Measure at 23 ± 2 °C Compression set - Note 1  ISO 815      Conditions           - per test, three monoblock test piece discs of 13 (±0.5) mm diameter and 6.3 (±0.3) mm thickness all temperature classes at high temperature     % ≤ 40 ≤ 40 ≤ 40 - compression set of 25 % at 23 (±2) °C           - duration of test = 168 (+0/-2) h           - test temperature - see Table 3 class A1 - E1 at low temperature 0 °C     % ≤ 40 ≤ 40 ≤ 40 - compression set of 25 % at 23 (± 2) °C           - duration of test = 72 (+0/-2) h           - test temperature 0 (±1) °C           - recovery time 30 (±3) min class A2 - E2 at low temperature -20°C      % ≤ 50 ≤ 50 ≤ 50 - compression set of 25% at 23 (±2) °C 
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Property 
 


Reference to test method 
standard 


Unit Hardness class 


Remarks  IRHD ≤ 45 45 - 60 ≥ 60 


          - duration of test = 72 (+0/-2) h           - test temperature -20 (±1) °C           - recovery time 30 (±3) min Resistance to ageing - Note 3  ISO 188      Conditions           - dumb-bell test pieces type 2, 6 for both tensile strength and elongation at break and 3 for hardness test maximum change in hardness     IRHD ±10 ±10 ±10 - tested using a normal oven maximum change in tensile strength     % -40 -40 -40 - duration of test = 168 (+0/-2) h maximum change in elongation at break     % -40 -40 -40 - test temperature - see Table 3 Resistance to gas  ISO 1817       Conditions            - 3 test pieces of dimension 50 × 20 × 2 mm are used. maximum change in mass after immersion     % +10 / -5 +10 / -5 +10 / -5 - immerse for 72 h in n-pentane (Note 2)    for silicone  no requirement         % 
  +5 / -8 


  +5 / -8 
  +5 / -8 


- after removal from the liquid, wipe dry rapidly and weigh immediately 
maximum change in mass after drying    for silicone % ±5 ±5 ±5 - determine the change in mass with reference to initial mass of sample          - dry the sample for 168 (+0/-2) h in normal air oven at 40 (±2) °C           - determine the change in mass with reference to initial mass of sample           - calculate the arithmetic mean value of the three results, both after immersion and after drying Resistance to lubricants  ISO 1817      Conditions 
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Property 
 


Reference to test method 
standard 


Unit Hardness class 


Remarks  IRHD ≤ 45 45 - 60 ≥ 60 


          - 3 test pieces of dimension 50 × 20 × 2 mm are used. maximum change in hardness     IRHD ±10 ±10 ±10 - immerse for 168 (+0/-2) h in oil no. 2 at test temperature given in Table 3     for silicone  ±15 ±15 ±15 - determine the change in mass and the change in hardness with reference to the initial sample maximum change in mass     % +15 / -10 +15 / -10 +15 / -10 - calculate the arithmetic mean values of the results after immersion    for silicone  +10 / -1 +10 / -1 +10 / -1  Resistance to ozone  ISO 1431-1  - no cracks Conditions Only applicable if the material has been declared by the manufacturer to be ozone resistant.          - duration of test = 24 (+0/-0,5) h          - concentration of ozone = 50 ± 5 pphm by volume (pphm = parts per hundred million)           - test temperature 30 (±2) °C            - RH < 65 %              - elongation of test sample 20 (±2) °C NOTE 1 The test piece shall not be damaged by adhering to the surface of the test apparatus. NOTE 2 98% minimum n-pentane by mass, estimated by gas chromatography. NOTE 3 It is permissible for the hardness test to be carried out on the tensile strength test pieces.     







ISO/CD 23550:2016(E) 


54 © ISO 2016 – All rights reserved 


Table E.2 — Requirements for material used for manufacture of diaphragms  


Property 


 


Reference 
to test 


method 
standard 


Unit Hardness class 
Remarks 


 


IRHD ≤ 45 45 - 60 ≥ 60 


 
Tolerance on stated nominal hardness if ≤ 85 ISO 48 IRHD ±5 ±5 ±5 Measure at 23 ± 2 °C if > 85 ISO 1400  ±5 ±5 ±5 Measure at 23 ± 2 °C Tensile strength  ISO 37 Mpa ≥ 5 ≥ 7 ≥ 10 Measure at 23 ± 2 °C Elongation at break  ISO 37 % ≥ 500 ≥ 300 ≥ 200 Measure at 23 ± 2 °C Compression set - Note 1  ISO 815     Conditions          - per test, 3 monoblock test piece discs of 13 (±0.5) mm diameter and 6.3 (±0.3) mm thickness − all temperature classes at high temperature    % ≤ 35 ≤ 25 ≤ 25 - compression set of 25 % at 23 (±2) °C          - duration of test = 168 (+0/-2) h          - test temperature - see Table 3 − class A1 - E1 at low temperature 0 °C    % ≤ 40 ≤ 40 ≤ 40 - compression set of 25 % at 23 (±2) °C          - duration of test = 72 (+0/-2) h          - test temperature 0 (±1) °C          - recovery time 30 (±3) min − class A2 - E2 at low temperature -20 °C     % ≤ 50 ≤ 50 ≤ 50 - compression set of 25% at 23 (±2) °C          - duration of test = 72 (+0/-2) h          - test temperature -20 (±1) °C          - recovery time 30 (±3) min Resistance to ageing - Note 3  ISO 188     Conditions          - dumb-bell test pieces type 2, 6 for both tensile 







ISO/CD 23550:2016(E) 


© ISO 2016 – All rights reserved 55  


Property 


 


Reference 
to test 


method 
standard 


Unit Hardness class 
Remarks 


 


IRHD ≤ 45 45 - 60 ≥ 60 


 
strength and elongation at break and 3 for hardness test − maximum change in hardness    IRHD ±8 ±8 ±8 - tested using a normal oven − maximum change in tensile strength    % -15 -15 -15 - duration of test = 168 (+0/-2) h − maximum change in elongation at break    % -25 -25 -25 - test temperature - see Table 3 Resistance to gas  ISO 1817      Conditions           - three test pieces of dimension 50 × 20 × 2 mm are used. − maximum change in mass after immersion    % ±10 +10 / -5 +10 / -5 - immerse for 72 h in n-pentane (Note 2)    for silicone, Note 4 % ±10 +10 / -5 +10 / -5 - after removal from the liquid, wipe dry rapidly and weigh immediately − maximum change in mass after drying  for silicone % +5 / -15 +5 / -10 +5 / -8 - determine the change in mass with reference to initial mass of sample         - dry the sample for 168 (+0/-2) h in normal air oven at 40 (±2) °C          - determine the change in mass with reference to initial mass of sample          - calculate the arithmetic mean value of the three results, both after immersion and after drying Resistance to lubricants  ISO 1817     Conditions          - 3 test pieces of dimension 50 × 20 × 2 mm are used. − maximum change in hardness    IRHD ±10 ±10 ±10 - immerse for 168 (+0/-2) h in oil no. 2 at test temperature given in Table 3 
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Property 


 


Reference 
to test 


method 
standard 


Unit Hardness class 
Remarks 


 


IRHD ≤ 45 45 - 60 ≥ 60 


 
        - determine the change in mass and the change in hardness with reference to the initial sample − maximum change in mass    % +15 / -10 +15 / -10 +15 / -10 - calculate the arithmetic mean values of the results after immersion Resistance to ozone  ISO 1431-1 - no cracks Conditions Only applicable if the material has been declared by the manufacturer to be ozone resistant.         - duration of test = 24 (+0/-0,5) h         - concentration of ozone = 50 ± 5 pphm by volume (pphm = parts per hundred million)          - test temperature 30 (±2) °C           - RH < 65 %             - elongation of test sample 20 (±2) °C NOTE 1 The test piece shall not be damaged by adhering to the surface of the test apparatus. NOTE 2 98% minimum n-pentane by mass, estimated by gas chromatography. NOTE 3 It is permissible for the hardness test to be carried out on the tensile strength test pieces. NOTE 4 Silicone: In some applications it may be possible to leave the requirement for change in mass after immersion when care is taken for: a) there is no risk of formation of gas condensate in the application, b) the permeation rate is no problem in the application, c) the low tear resistance is compensated by reinforcement or construction.  
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Table E.3 — Temperature classes  


Class A1 B1 C1 D1 E1 A2 B2 C2 D2 E2Range of operating temperature (to be declared by manufacturer) min 0 0 0 0 0 -20 -20 -20 -20 -20
max 60 80 100 125 150 60 80 100 125 150 Test temperature per range            − compression set at high temperature  70 100 125 150 175 70 100 125 150 175 − ageing  70 100 125 150 175 70 100 125 150 175 − resistance to lubricants  60 80 100 100 100 60 80 100 100 100    
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Annex ZA 
(normative) 


Specific regional requirements in European countries 


ZA.1 General For the purposes of this International Standard, the specific regional requirements given in ZA.2 are applicable in the following European countries, i. e. CEN Members (refer to www.cen.eu,"Members"): the 28 European Union countries, the Former Yugoslav Republic of Macedonia, and Turkey plus three countries of the European Free Trade Association (Iceland, Norway and Switzerland).  Only the affected subclauses are mentioned, hence the numbering is non-consecutive. 
ZA.2 Additional requirements 


ZA.6.3.2.2 Requirements (Housing) 


Addition to 6.3.2.2: Zinc alloys can only be used for gas-carrying parts of controls up to DN 50 with maximum operating pressures up to 20 kPa and of quality ZnAI4 in accordance with ISO 301:1981 if the parts do not exceed a temperature of 80 °C. If the main inlet or outlet threaded connections are made of zinc alloys, threads shall be external and conform to ISO 228-1. 
ZA.6.4.2 Connection sizes 


Addition to 6.4.2: Controls above DN 80 shall be fitted with flanges in accordance with ISO 7005-1 and -2. 
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Annex ZB (normative) 
 


Specific regional requirements in Canada and USA  
ZB.1 General For the purposes of this International Standard, the specific regional requirements given in ZB.2 are applicable in the Canada and USA. Only the affected subclauses are mentioned, hence the numbering is non-consecutive. 
ZB.2 Additional requirements and modifications 


ZB.6.4.6.2 Requirements and replacements(Compression fittings)  


Addition to 6.4.6.2. Compression fittings shall be in accordance with or interchangeable with fittings described in the standard for automotive tube fittings ANSI/SAE J 512 or the standard for hydraulic tube fittings ANSI/SAE J 514 as applicable. 
ZB.7.2.3.1 General (Leak tightness) 


Replace 7.2.3.1. as follows: The test pressure for measuring external and internal leakage shall be 1,5 times the maximum operating pressure. An additional test for measuring internal leakage shall be conducted at 0,50 kPa (2-inch water column) for controls with a maximum operating pressure of 34,47 kPa (5 psi) or less, or at 1,72 kPa (0,25 psi) for controls with a maximum operating pressure greater than 34,47 kPa (5 psi).  The test temperature(s) shall be a) room temperature if the specified ambient temperature range is 0 °C (32 °F) to 51,5 °C (125 °F), b) room temperature and the maximum specified ambient temperature if that temperature is above 51,5 °C (125 °F), c) room temperature and the minimum specified ambient temperature if that temperature is below 0 °C (32 °F), or d) both the minimum and maximum specified ambient temperatures if the ambient temperature range extends below 0 °C (32 °F) and above 51,5 °C (125 °F). 
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Annex ZC (normative) 
 


Specific regional requirements in Japan 


ZC.1 General For the purposes of this International Standard, the specific regional requirements given in ZC.2 are applicable in Japan. Only the affected subclause is mentioned, hence the numbering is non-consecutive. 
ZC.2 Additional requirements, replacements and modifications 


ZC.5 Test conditions 
Modification to Clause 5: Substitute the second and third paragraph by the following: Tests shall be carried out at an ambient temperature of (20±15) °C and in (±5) K during testing.  The standard conditions shall be 20 °C and 101,325 kPa, dry. 
ZC.6.3.2.2 Requirements (Housing) Replacement of 6.3.2.2: Control housings and castings shall be of materials having melting points not less than 500 °C. 
ZC.6.3.7.2 Requirements (Jointing) 


Addition to 6.3.7.2 The lowest allowable melting point shall be 500 °C. 
ZC.6.4.9 Pipe fittings 


Addition to 6.4.9: Pipe fittings shall comply with JIS B 2301, JIS B 2302, JIS B 2311, JIS B 2312, JIS B 2316, or JIS H 3401. 
ZC.7.1 General 


Modification to 7.1: Replace fourth dashed list item as follows: 
⎯ the voltage or current range from 90 % to 110 %, or 85 % to 110 % as stated in the operation and installation instructions, of the rated value; or from 90 %, or 85 % as stated in the operation and installation instructions r, of the minimum rated value to 110 % of the maximum rated value. 
ZC.7.3.4.1 General (Torsion and bending tests) 
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Addition to 7.3.4.1: Torsion and bending tests shall be carried out in accordance with the conditions given in Tables ZC.2 and ZC.3 and in Figure ZC.1. 
Table ZC.1 — Torque test 


Nominal size 
DN 


Torque  
N⋅m (kgf⋅cm) 6 15 (150) 8 20 (200) 10 30 (300) 15 35 (350) 20 50 (500) 25 60 (600) 32 80 (800) 40 85 (850) 50 110 (1 100) 65 120 (1 120) 80 120 (1 120) 100 150 (1 150)  


Table ZC.2 — Bending moment test 
Nominal size 


DN 
Weight  
N (kgf) 6 60 (6) 8 70 (7) 10 80 (8) 15 90 (9) 20 100 (10) 25 110 (11) 32 130 (13) 40 160 (16) 50 300 (30) 65 320 (32) 80 450 (45) 100 450 (45)  
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Key 1 load 2 fulcrum 


Figure ZC.1 — Bending moment test assembly 


ZC.7.4.3.3 Conversion of air flow rate 


Modification to 7.4.3.3: The following equation for conversion of flow rate to standard conditions applies: 
୬ݍ = ݍ × a݌ + 101,325݌ × 293,15273,15 + ܶ 
 (ZC.1) 


where: 
qn  is the corrected air flow rate at standard conditions in m3/h; 
q is the measured air flow rate in m3/h; 
P is the test pressure in kPa; 
Pa is the atmospheric pressure in kPa; 
T is the air temperature in °C. 
ZC.10.1 Marking  Unless otherwise specified by the manufacturer the ‘type reference’ is not required.  
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Introduction This part of ISO 23551 is designed to be used in combination with ISO 23550. This part together with ISO 23550 establishes the full requirements as they apply to the product covered by this International Standard. This part adapts ISO 23550, where needed, by stating “with the following modification”, “with the following addition”, “is replaced by the following” or “is not applicable”, in the corresponding Clause. In order to identify specific requirements that are particular to this part, that are not already covered by ISO 23550, this document may contain Clauses or Sub-clauses that are additional to the structure of ISO 23550. These Clauses are numbered starting from 101 or, in the case of an Annex, are designated AA, BB, CC etc. In an attempt to develop a full International Standard, it has been necessary to take into consideration the differing requirements resulting from practical experience and installation practices in various regions of the world and to recognize the variation in basic infrastructure associated with gas and/or oil controls and appliances, some of which are addressed in Annexes ZA, ZB and ZC. This International Standard intends to provide a basic framework of requirements that recognize these differences. 
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Safety and control devices for gas burners and gas-burning 
appliances — Particular requirements — Part 2: Pressure 
regulators 


1 Scope This part of ISO 23551 specifies safety, construction, performance and testing requirements for pressure regulators and pneumatic gas/air ratio pressure regulators intended for use with gas burners and gas-burning appliances.  This part of ISO 23551 applies to pressure regulators and pneumatic gas/air ratio pressure regulators of nominal connection size up to and including DN 250 at inlet pressures up to and including 500 kPa, for use with natural gas, manufactured gas or liquefied petroleum gas (LPG). It is not applicable to corrosive and waste gases. This part is specifically applicable to: 
⎯ positive, zero and negative pressure regulators which may or may not use auxiliary energy to change the outlet pressure setting, 
⎯ pneumatic gas/air ratio pressure regulators, which function by controlling a gas outlet pressure in response to an air signal pressure, air signal differential pressure, and/or to a combustion chamber pressure signal, 
⎯ gas/air ratio pressure regulators, which function by controlling an air outlet pressure in response to a gas signal pressure or a gas signal differential pressure. This standard does not cover 
⎯ pressure regulators connected directly to gas distribution network or to a container that maintains a standard distribution pressure, 
⎯ pressure regulators intended to be installed in the open air and exposed to the environment; 
⎯ mechanically linked gas/air ratio controls, 
⎯ Electronic pressure regulators and gas/air ratio regulators, which are contained in ISO 23552-1. This part of ISO 23551 covers type testing only.  
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. 
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ISO/CD 23550:2016, Safety and control devices for gas/oil burners and gas/oil-burning appliances — 
General requirements  
3 Terms, definitions and symbols For the purpose of this document, the terms and definitions given in ISO/CD 23550:2016 and the following apply. 
3.101 Regulators 


3.101.1 
pressure regulator  device that maintains the outlet pressure constant within given limits, independently of the variations in inlet pressure and/or flow rate 
3.101.2 
adjustable pressure regulator regulator provided with means for changing the outlet pressure setting 
3.101.3 
pneumatic gas/air ratio pressure regulator pressure regulator, which supplies gas at specified pressure at its outlet in response to control pressure 
3.101.4 
zero pressure regulator pressure regulator, which maintains the outlet pressure constant at or below atmospheric pressure  
3.102 Pressures 


3.102.1 
test pressure pressure to be applied during a test 
3.102.2 
pressure drop differential pressure with the control member open to its fullest extent 
3.102.3 
maximum inlet pressure p1max highest inlet pressure at which tests have been conducted to determine that the regulator is able to control the outlet pressure within acceptable limits as declared by the manufacturer 
3.102.4 
minimum inlet pressure p1min lowest inlet pressure at which tests have been conducted to determine that the regulator is able to control the outlet pressure within acceptable limits declared by the manufacturer 
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3.102.5 
inlet pressure range difference between the minimum and the maximum values of the inlet pressure 
3.102.6 
maximum outlet pressure 
p2max highest outlet pressure at which tests have been conducted to determine that the regulator is able to control the outlet pressure within acceptable limits declared by the manufacturer 
3.102.7 
minimum outlet pressure 
p2min lowest outlet pressure at which tests have been conducted to determine that the regulator is able to control the outlet pressure within acceptable limits declared by the manufacturer 
3.102.8 
outlet pressure range difference between the minimum and the maximum values of the outlet pressure 
3.102.9 
setting point inlet and outlet pressures declared by the manufacturer, at which the regulator is initially adjusted for test purposes at a declared flow rate Note 1 to entry: The respective pressures and flow rate are termed “inlet setting pressure”, “outlet setting pressure” and “setting flow rate”. 
3.102.10 
inlet setting pressure 
p1s inlet pressure at which the pressure regulator is set for test purposes 
3.102.11 
outlet setting pressure 
p2s outlet pressure at which the pressure regulator is set for test purposes 
3.102.12 
signal pressure 
p3 pressure, differential pressure or a combination of both applied to the regulator in order to provide the specified outlet pressure 
3.102.13 
signal pressure range range of signal pressure between the minimum and maximum values 
3.102.14 
load determining pressure 
p4 negative pressure as a result of an air flow, e.g. produced by a sucking fan, through a restriction 
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3.102.15 
combustion chamber pressure 
psc pressure of combustion gases from the combustion chamber connected to the pressure regulator 
3.102.16 
gas/air ratio slope of a straight line relationship between the outlet pressure p2 and signal pressure p3 
3.103 Flow rates 


3.103.1 
maximum flow rate 
qmax maximum rate, as a function of inlet and outlet pressures, declared by the manufacturer and expressed in m3⋅h–1 of air at standard conditions Note 1 to entry: For a non-adjustable regulator, there is only one maximum flow rate. 
3.103.2 
minimum flow rate 
qmin minimum rate, as a function of inlet and outlet pressures, declared by the manufacturer and expressed in m3∙h–1 of air at standard conditions Note 1 to entry: For a non-adjustable regulator, there is only one minimum flow rate. 
3.103.3 
flow rate range range of flow rate between the maximum and minimum value 
3.104 Component parts 


3.104.1 
breather hole orifice that allows atmospheric pressure to be maintained in a compartment of variable volume 
3.104.2 
diaphragm flexible member which, under the influence of the forces arising from loading and pressure, operates the control member 
3.104.3 
diaphragm plate stiffening plate fitted to the diaphragm 
3.104.4 
valve device which varies the gas flow directly 
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3.104.5 
signal chamber part of the regulator to which the air signal pressure, gas pressure, or combustion chamber pressure signal is connected 
3.104.6 
signal connection connection that is used to convey pressure from part of an installation to the signal chamber 
3.105 Performance 


3.105.1 
lock-up pressure 
p2f outlet pressure at which a regulator closes when the outlet of the regulator is sealed Note 1 to entry: The increase in outlet pressure is expressed either in kilopascals or as a percentage. 
3.105.2 
put out of action 〈verb〉 deactivate a regulator by putting the regulator to the full open position thereby ensuring that this setting does not undergo any changes 
3.105.3 
offset outlet pressure shift at pneumatic gas/air ratio pressure regulators independent of signal or load determining pressure(s) Note 1 to entry: Typically this is achieved by means of a spring. 
3.105.4 
step response, settling time outlet pressure change of a pneumatic gas/air ratio pressure regulator having a step change of the signal pressure or load determining pressure Note 1 to entry: For further information refer to Figure 1. 
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Key 1 step function (y1)  5 steady state value 2 step response (y2)  6 response time 3 overshoot value   7 settling time 4 settling tolerance  t time 


Figure 1 —Step response of a transfer element 


3.105.5 
steady state value outlet pressure measured after step response (control signal remains constant) 
3.105.6 
settling tolerance maximum difference between the current outlet pressure and its steady state value 
3.105.7 
response time time counted from start of the step change of the signal pressure or load determining pressure until the outlet pressure is in the settling tolerance for the first time 
3.105.8 
settling time time counted from start of the step change of the signal pressure or load determining pressure until the outlet pressure remains in the settling tolerance 
3.105.9 
overshoot value largest difference between the outlet pressure and its steady state value after step change of the signal pressure or load determining pressure exceeding the settling tolerance for the first time 
3.105.10 
withstand pressure pressure that is withstood without degraded characteristic after returning below the maximum inlet pressure 
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Note 1 to entry: The withstand pressure is higher than the maximum inlet pressure. 
3.105.11 
EP optional rating for a regulator that is leak and flow resistant to abnormally high inlet pressures Note 1 to entry: Regulators may be EP rated according to the tests herein. 
4 Classification 


4.1 Classes of control Shall be according to ISO/CD 23550:2016, 4.1 with the following addition: Pressure regulators are classified as class A, class B, class C or class D according to the appropriate inlet pressure and flow rate limits, as given in Table 1. Regulators may be classified as types for industrial use. Regulators may be classified as (symbol for circle P) or (symbol for triangle P) when the range of regulation capacity also includes pilot load (see Annex C). This classification does not apply to modulating regulators. Regulators may be classified as EP when tested in accordance with clause 7.104. Gas/air ratio pressure regulators are not classified. NOTE In the USA, regulators are classified either for main burner load application or for main burner and pilot load application. 
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Table 1 — Deviation of outlet pressure from outlet setting pressure 


Class of regulators 


Maximum outlet pressure deviation a % 
Manufactured 


gas 
Natural gas Liquefied 


petroleum gas


Class A: qmax to qmin and p1max to p1min standard use  industrial use   
 ±15 or ±0,1kPa ±20 or ±0,2 kPa 


 ±15 or ±0,1 kPa ± 20  or ± 0,2 kPa 
 ±15 or ±0,1 kPa ±20  or ±0,2 kPa 


Class B: by variation of the inlet pressure for each of the flow rates + 15− 20 or ±0,1kPa 
+ 10− 15 or ±0,1kPa ±10 or ±0,1kPa by variation of flow rates from qmax to qmin (constant inlet pressure) for each of the inlet pressures + 400     + 400     + 400     


Class C: at constant q (within the flow rate range) + 15− 20 or ± 0,1kPa + 10− 15 or ± 0,1kPa ± 10 or ± 0,1kPa 
Class D: at constant q (within the flow rate range) and a fixed setting of p2s  ± 15 or ± 0,1kPa ± 15 or ± 0,1kPa ± 15 or ± 0,1kPa NOTE Classification of fuel gases see ISO/CD 23550:2016 a See ISO/CD 23550:2016. 


4.2 Groups of controls Shall be according to ISO/CD 23550:2016, 4.2 with the following modification: Replace “control” by “Regulator”. 
4.3 Types of DC supplied controls Shall be according to ISO/CD 23550:2016. 
5 Test conditions Shall be according to ISO/CD 23550:2016, Clause 5. NOTE Specific requirements for testing are given in Annexes BB, CC and DD. 
6 Construction 


6.1 General ISO/CD 23550:2016, 6.1, shall apply with the following addition:  The withstand pressure shall be stated in the installation and operating instructions. If no withstand pressure is stated, the withstand pressure is equal to the maximum inlet pressure. 
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6.2 Construction Requirements 


6.2.1 Appearance Shall be according to ISO/CD 23550:2016; 6.2.1. 
6.2.2 Holes Shall be according to ISO/CD 23550:2016; 6.2.2. 
6.2.3 Breather holes 


6.2.3.1 General Shall be according to ISO/CD 23550:2016, 6.2.3.1. 
6.2.3.2 Requirements Shall be according to ISO/CD 23550:2016, 6.2.3.2 with the following addition:  Vent limiter shall be of material with a melting point of 427 °C or above.  Vent limiters used with regulators shall limit the flow through the vent of the regulator as shown in Table 2 when tested at room temperature. 


Table 2 — Maximum allowable vent limiter venting rate 


Type of vent limiter Specific gravity Maximum allowable 
flow rate cm3/s Vent limiter for use only with natural, manufactured, mixed gases and LP gas-air mixtures 0,64 19,7 


Vent limiter for use with liquefied petroleum gas 1,53 7,87  
6.2.3.3 Test  Shall be according to ISO/CD 23550:2016, 6.2.3.3. with the following addition: Separate vent limiters shall be installed in an upright position in a gas-tight piping system so that the test medium passes through the vent limiter. It shall then be determined that there is no leakage at the points other than through the vent limiter. The rate of flow through the test meter shall be determined at pressures from 498 Pa up to and including the maximum working pressure of the regulator and corrected for a specific gravity of 1,53 for vent limiters for use with liquefied petroleum gases, and a specific gravity of 0,64 for vent limiters for use only with natural, manufactured, mixed gases and LP gas-air mixtures. The corrected flow rate shall not exceed the maximum allowable specified values. If the vent limiter is not a limiting orifice type and is designed for use in positions other than upright, additional test to determine the rate of flow shall be conducted when the vent limiter is installed in other positions. When the vent limiter is an integral part of the regulator, the regulator diaphragm shall be substantially removed to permit the test medium to flow freely through the vent limiter. With the regulator installed in a gas-tight piping system in the manufacturer’s specified upright position, the flow rate through the 
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integral vent limiter shall be determined as described for separate vent limiters. The corrected flow rate shall not exceed the maximum allowable specified values. Additional tests to determine the rate of flow shall be conducted with the regulator in any other position for which compliance with this standard is desired. 
6.2.4 Screwed fastenings Shall be according to ISO/CD 23550:2016, 6.2.4. 
6.2.5 Jointing Shall be according to ISO/CD 23550:2016, 6.2.5. 
6.2.6 Moving Parts Shall be according to ISO/CD 23550:2016, 6.2.6. 
6.2.7 Sealing caps Shall be according to ISO/CD 23550:2016, 6.2.7 
6.2.8 Disassembling and assembling for servicing and/or adjustment Shall be according to ISO/CD 23550:2016-, 6.2.8. 
6.2.9 Auxiliary channels Shall be according to ISO/CD 23550:2016, 6.2.9. 
6.2.101 Adjustments The adjustments (e.g. outlet pressure, offset and gas/air-ratio) shall be readily accessible to authorised persons, but there shall be provision for sealing after adjustment. Means shall be provided to discourage interference by unauthorised persons. If it is stated in the installation and operating instructions that a pressure regulator can be put out of action, appropriate means shall be provided to put the pressure regulator out of action. 
6.2.102 Resistance to pressure Parts of the pressure regulator that are subjected to inlet pressure under normal operating conditions, or could be subjected to inlet pressure in the event of a failure, shall resist a pressure equal to the withstand pressure. 
6.2.103 Blockage of canals and orifices Blockage of auxiliary canals and orifices shall not lead to an unsafe situation otherwise they shall be protected against blockage by suitable means. 
6.2.104 Signal tube connections Requirements on connections for gas pressure, air pressure or combustion chamber pressure signal tubes shall be stated in the installation and operating instructions. 
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6.3 Materials 


6.3.1 General material requirements Shall be according to ISO/CD 23550:2016, 6.3.1. 
6.3.2 Housing 


6.3.2.1 General Shall be according to ISO/CD 23550:2016, 6.3.2.1. 
6.3.2.2 Requirements Shall be according to ISO/CD 23550:2016, 6.3.2.2 with the following modification: The withstand pressure shall be used instead of maximum inlet pressure, if applicable. 
6.3.2.3 Test Shall be according to ISO/CD 23550:2016, 6.3.2.3 
6.3.3 Springs providing closing and sealing force ISO/CD 23550:2016, 6.3.3 is not applicable. 
6.3.4 Resistance to corrosion and surface protection Shall be according to ISO/CD 23550:2016, 6.3.4. 
6.3.5 Impregnation Shall be according to ISO/CD 23550:2016, 6.3.5. 
6.3.6 Seals for glands for moving parts Shall be according to ISO/CD 23550:2016, 6.3.6. 
6.4 Connections 


6.4.1 General Shall be according to ISO/CD 23550:2016, 6.4.1. 
6.4.2 Connection sizes Shall be according to ISO/CD 23550:2016, 6.4.2. 
6.4.3 Type of connections Shall be according to ISO/CD 23550:2016, 6.4.3. 
6.4.4 Threads Shall be according to ISO/CD 23550:2016, 6.4.4. 
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6.4.5 Union joints Shall be according to ISO/CD 23550:2016, 6.4.5. 
6.4.6 Flanges Shall be according to ISO/CD 23550:2016, 6.4.6. 
6.4.7 Compression fittings Shall be according to ISO/CD 23550:2016, 6.4.7.  
6.4.8 Flare Connections Shall be according to ISO/CD 23550:2016, 6.4.8.  
6.4.9 Nipples for pressure test Shall be according to ISO/CD 23550:2016, 6.4.9. 
6.4.10 Strainers 


6.4.10.1 General Shall be according to ISO/CD 23550:2016, 6.4.10.1.  
6.4.10.2 Requirements  ISO/CD 23550:2016, 6.4.10.2 shall apply with the following addition: Strainers intended to be serviceable shall be accessible for cleaning or replacement without the need to remove the control body by dismantling threaded or welded pipe work. 
6.4.10.3 Test  Shall be according to ISO/CD 23550:2016, 6.4.10.3. 
6.4.11 Gas quick connectors Shall be according to ISO/CD 23550:2016, 6.4.11. 
6.5 Gas controls with electrical components in the gas way Shall be according to ISO/CD 23550:2016, 6.5. 
7 Performance 


7.1 General Shall be according to ISO/CD 23550:2016, 7.1. 
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7.2 Leak-tightness 


7.2.1 General Shall be according to ISO/CD 23550:2016, 7.2.1.  
7.2.2 Requirements  ISO/CD 23550:2016, 7.2.2, shall apply with the following modification: Requirements for internal leakage rates given in Table 2 shall not apply (see 7.2.3.3). Replace “controls” with “assembled regulators”. For signal chamber(s) without combustion gas signal carrying compartment(s), when tested according to 7.2.3.101, the leakage rate from the signal chamber(s) shall not exceed the leakage rate at the maximum signal pressure stated in the installation and operating instructions as declared by the manufacturer before and after the endurance tests specified in Annex BB. 
7.2.3 Test  


7.2.3.1 General Shall be according to ISO/CD 23550:2016, 7.2.3.1 with the following addition. If stated in the installation and operating instructions that the regulator shall be used in combination with a safety shut-off device upstream of the regulator the following alternative external leakage test can be used: For external leakage carry out the test with 1,5 times the withstand pressure at the inlet and, at the outlet, and with a pressure of 1,5 times (the difference between withstand pressure and maximum outlet pressure) on the atmospheric side of the working diaphragm (including the safety diaphragm, if any).  The tests results shall meet the requirements of 7.2.2 
7.2.3.2 Test for external leak-tightness  Shall be according to ISO/CD 23550:2016, 7.2.3.2 with the following addition: If applicable the additional test conditions of 7.2.3.1 shall be taken into account. NOTE Specific regional test conditions in Canada and USA are given in Annex CC. 
7.2.3.3 Test for internal leak-tightness  ISO/CD 23550:2016, 7.2.3.3 is not applicable 
7.2.3.101 External leak-tightness gas signal carrying compartment(s) With any bleed port incorporated in the signal tube(s) or signal chamber(s) plugged, pressurize and test the compartment(s) according to 7.2.2 and measure the leakage rate. The tests results shall meet the requirements of 7.2.2. 
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7.3 Torsion and bending Shall be according to ISO/CD 23550:2016, 7.3.  
7.4 Rated flow rate 


7.4.1 General Shall be according to ISO/CD 23550:2016, 7.4.1. 
7.4.2 Requirements  Shall be according to ISO/CD 23550:2016, 7.4.2. 
7.4.3 Test  


7.4.3.1 Apparatus  Shall be according to ISO/CD 23550:2016, 7.4.3.1. 
7.4.3.2 Test procedure  ISO/CD 23550:2016, 7.4.3.2, shall apply with the following addition: If the rated flow rate for pressure regulators as stated in the installation and operating instructions is specified for the control member in the fully open position, is the test shall be performed with the control member in that position. 
7.4.3.3 Conversion of air flow rate Shall be according to ISO/CD 23550:2016, 7.4.3.3. 
7.5 Durability Shall be according to ISO/CD 23550:2016, 7.5. 
7.6 Functional requirements Shall be according to ISO/CD 23550:2016, 7.6 with the following addition: Alternative methods for functional requirements and testing of pressure regulators are given in Annexes BB and CC. Methods for functional requirements for gas/air ratio controls are given in Annex DD. NOTE Specific requirements in EU countries are given in Annex ZA. 
7.7 Endurance Shall be according to ISO/CD 23550:2016, 7.7. 
7.8 Vibration test Shall be according to ISO/CD 23550:2016, 7.8. 
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7.101 Putting the regulator out of action 


7.101.1 Requirement If it is stated in the installation and operating instructions that the pressure regulator can put out of action, for example for Liquefied Petroleum Gas applications, the method shall be given in the manufacturer’s installation and operating instructions and shall result in the control member being fixed in the fully open position. The control shall include or the manufacturer shall provide a means to comply with 6.2.3 when the regulator is blocked in the open position.  When the regulator is put back into operation, it shall comply with the requirements of this part of ISO 23551. 
7.101.2 Test putting the regulator out of action The regulator shall be deactivated in accordance with the procedure described in the manufacturer's instructions. After it has been visually checked that the valve is in its fully open position, the leak tightness is to be determined in accordance with the method given in 7.2.3.2. After it has been made operative again, the regulator is to be tested by the methods given in this part of ISO 23551. 
7.102 Endurance Requirements and test procedures are given in Annexes BB.2.8, CC.1.6, CC.2.6 and DD.2.7. 
7.103 Lock-up pressure 


7.103.1 Requirement When it is stated in the installation and operating instructions that a pressure regulator has the ability to lock up, the outlet pressure p2 shall not rise by more than 15 % or 0,75 kPa (proposed 30% or 1,0 kPa), whichever is greater, above an outlet pressure p2 at 5 % (proposed 10%) of qmax. Such a regulator shall be tested in accordance with the test method described in 7.103.2. 
7.103.2 Lock-up pressure test Proceed as follows. a) Install the regulator in the apparatus shown for example in Figure BB.1. b) Adjust the inlet pressure to p1max and adjust the control valve 6 to qmax/20 (proposed 0,1 qmax). c) Measure the outlet pressure. d) Slowly close control valve No. 6 in not less than 5 s. e) 30 s after the control valve No. 6 has been completely closed, measure the outlet pressure. f) repeat steps b) to e) with the outlet pressure p2 adjusted to p2max; g) repeat steps b) to f) for every outlet pressure range (typically determined by a different spring). 







ISO/CD 23551-2:2016(E) 


16 © ISO 2016 – All rights reserved 


Check conformity to 7.103.1 for every lock-up value p2f. 
7.104 Optional EP-rating  


7.104.1 General The following tests are applicable only to regulators rated at 3,5 kPa and optionally classified as EP when tested in accordance to 7.104.2 and 7.104.3. 
7.104.2 External leakage resistance 


7.104.2.1 Requirement An EP classified regulator shall not leak when subjected to a pressure of 414 kPa when tested according to 7.104.3 
7.104.2.2 Test Air pressure at 414 kPa shall be admitted into both the inlet and the outlet of the regulator simultaneously and shall be maintained for 3 min at that pressure. During this time, the regulator shall not leak in excess of the equivalent of 2,8 l/h.  Following this test, the regulator shall comply with 7.2. 
7.104.3 Internal flow resistance  


7.104.3.1 Requirement A regulator classified as EP rated shall not allow more than 2,8 l/h of air to flow through it when subjected to an outlet back pressure of 3,5 kPa and inlet pressures up to 414 kPa when tested in accordance with 7.104.3.2 
7.104.3.2 Test The inlet of the regulator shall be connected to a pressure-controlled source of clean air followed by a flow measuring device, capable of accurately indicating flows up to 5,6 l/h, and a suitable pressure gage between the flow measuring device and the inlet of the regulator. The outlet of the regulator shall be connected by means of a flexible tube to a glass tube at least 457 mm in length and having an internal diameter of 4,8 mm, extending vertically down 356 mm below the surface of water in a large bottle, jar or standpipe. With the regulator set to deliver its maximum rated outlet pressure, the inlet test pressure shall be gradually increased to 414 kPa with observations made of the flow rate and the air level in the vertical glass tube. If, at any time, air bubbles issue from the end of the tube, the inlet test pressure shall be maintained until the flow rate is recorded. The inlet test pressure shall then continue to be increased up to 414 kPa. At no time shall the recorded flow rate exceed a flow equivalent to 2,8 l/h. 
8 Electrical requirements If electronic circuits are used, ISO/CD 23550:2016, 8, shall apply. 
9 Electromagnetic Compatibility If electronic circuits are used, ISO/CD 23550:2016, 9, shall apply. 
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10 Marking, installation and operating instructions 


10.1 Marking ISO/CD 23550:2016, 10.1 is replaced by the following: The following information, at least, shall be durably marked on the regulator in a clearly visible position: a) manufacturer and/or trade mark; b) type reference; c) in EU, class and group references; in USA and Canada, delta P or circle P or EP, as applicable; in Japan industrial designation if applicable d) inlet pressure range in Pa or kPa (mbar or bar); e) withstand pressure in kPa (bar) (if different from maximum inlet pressure); f) ambient temperature range; g) direction of gas flow; in the EU by an arrow (e.g. cast or embossed); h) date of manufacture (at least the year); this may be in coded form; i) maximum working pressure; j) outlet pressure setting; k) identification of signal inlet(s) (if applicable). 
10.2 Installation and operating instructions ISO/CD 23550:2016, 10.2, shall apply with the following particular additions of information to be included: a) regulator class (if applicable); b) regulator group 1 or 2 (if applicable); c) gas types for which the regulator is suitable; d) maximum inlet pressure in Pa or kPa (mbar or bar); e) withstand pressure in kPa (bar) (if different from maximum inlet pressure); f) ambient temperature range; g) mounting position(s); h) gas connection(s), ISO, NPT or JIS; i) strainer mesh or micron size (if applicable); 
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j) offset adjustment range in Pa or kPa (mbar) (if applicable); k) inlet pressure range in Pa or kPa (mbar); l) outlet pressure range in Pa or kPa (mbar); m) rated flow rate in m3/h (and rated flow rate range if applicable); alternatively performance limits can be given in a curve, which is ∆݌ across the regulator in Pa or kPa (mbar) versus rated flow rate in m3/h (e.g. Figure 3); n) recommendations for inlet pressure regulation (if any, see Table 1); o) performance curves including inlet pressure range, outlet pressure range and flow rate range (see, for example, Figures BB.1 and BB.2) according to the declared classification; p) performance limits, which is ∆݌ across the regulator in Pa or kPa (mbar) versus rated flow rate in m3/h (e.g. Figure 3); q) instructions for changing from one gas family to another, e.g. changing the spring or putting the pressure regulator out of action (if applicable); r) lock-up ability (if applicable); 


 


Key X rated flow rate gas or air in m³/h performance limits regulator 1 Y ∆݌ in Pa or kPa (mbar or bar) performance limits regulator 2 
Figure 2 — Delta p versus rated flow rate curve 
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10.3 Warning notice Shall be according to ISO/CD 23550:2016, 10.3.  
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 Annex A(informative) 
 


Leak-tightness test — Volumetric method 


Shall be according to ISO/CD 23550:2016, Annex A. 
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 Annex B(informative) 
 


Leak-tightness test — Pressure-loss method 


Shall be according to ISO/CD 23550:2016, Annex B. 
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 Annex C(normative) 
 


Conversion of pressure loss into leakage rate 


Shall be according to ISO/CD 23550:2016, Annex C. 
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 Annex D(informative) 
 


Gas quick connector (GQC) 


Shall be according to ISO/CD 23550:2016, Annex D.  
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 Annex E(normative) 
 


Elastomers/requirements resistance to lubricants and gas 


Shall be according to ISO/CD 23550:2016, Annex E.  
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 Annex AA(informative)  
Regulator application examples  


 
Key 1 Direction of gas flow 2 Gas inlet pressure pu 3 Gas outlet pressure pd 4 Signal pressure gas psg 5 Pressure reducing regulator 


Figure AA.1 —Pressure reducing regulator (constant pressure control) 


 
Key 1 Direction of gas flow 2 Gas inlet pressure pu 3 Gas outlet pressure pd 4 Signal pressure gas psg 5 Pressure reducing regulator 


6 Auxiliary energy connection  
Figure AA.2 —pressure reducing regulator with auxiliary energy (constant pressure control) 


 
Key 1 Direction of gas flow 2 Gas inlet pressure pu 3 Gas outlet pressure pd 4 Signal pressure gas psg 5 Signal pressure air psa 


6 Direction of air flow 7 Air/Gas ratio control  
Figure AA.3 — Gas/air ratio control (modulating control) 
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Key 1 Direction of gas flow 2 Gas inlet pressure pu 3 Gas outlet pressure pd 4 Signal pressure gas psg 5 Direction of air flow  


6 Zero pressure regulator8 e.g. Venturi 9 Burner  
Figure AA.4 — Zero pressure regulator (zero pressure control) 


 
Key 1 Direction of gas flow 2 Gas inlet pressure pu 3 Gas outlet pressure pd 4 Signal pressure gas pd- 5 Flow rate regulator 


6 Direction of air flow7  Signal pressure air psa- 8  Signal pressure air psa 9,10 Orifice 11  Burner 
Figure AA.5 — Flow rate regulator (staged flow rate control / preheated air) 


 
Key 1 Direction of gas flow 2 Gas inlet pressure pu 3 Gas outlet pressure pd 4 Signal pressure gas psg 5 Signal pressure air psa  


6 Direction of air flow7 Variable Gas/Air ratio regulator 8 Combustion Chamber 9 Signal pressure combustion chamber psc  
Figure AA.6 — Variable Gas/air ration regulator (modulating control) 
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 Annex BB(normative) 
 


Functional requirements and regulator performance testing — Method A 


BB.1 General Regulators shall be tested as described in BB.2 for outlet pressure variations over the range of inlet pressure from p1max to p1min and/or over the range of flow rate from qmin to qmax. When carrying out performance tests at any particular setting, the minimum inlet pressure used shall be at least 0,25 kPA (2,5 mbar) in excess of the set outlet pressure. The minimum, nominal and maximum pressures shall be declared by the manufacturer.  The outlet pressure variation from the outlet setting pressure p2s shall not exceed that given in Table BB.4 or ±0,1 kPa, whichever is greater. For any change of flow rate within the declared range of flow rate qmin to qmax at any inlet pressure within the permissible inlet pressure range p1min to p1max, the deviation of the outlet pressure from the outlet setting pressure shall not exceed the values given in Table 1 or ±0,1 kPa, whichever is greater. 
BB.2 General test procedure The regulator shall be tested in the sequence shown in Table BB.1. 


Table BB.1 — Sequence of testing 


Clause no. Test 7.101.2 Putting the regulator out of action 7.2.3.2 External leak tightness of assembled regulator BB.2.4, BB.2.5, BB.2.6, BB.2.7 Regulator performance BB.2.9 Endurance BB.2.10 Lock-up pressure 7.3.2 Torsion and bending ISO/CD 23550:2016, 7.5.4.2 Test for marking resistance ISO/CD 23550:2016, 7.5.5.2 Scratch test ISO/CD 23550:2016, 7.5.6.2 Humidity test 6.3.2.2 External leak tightness of regulator with non-metallic part(s) removed ISO/CD 23550:2016, 7.5.1 Elastomers in contact with gas 6.2 Construction requirements 
If adhesive labels are used, it is necessary to provide two additional parts carrying the label. 
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If special equipment is necessary for the test, it should be supplied with the samples. 
BB.2.1 Apparatus Carry out the tests using the apparatus shown in Figure BB.1. The uncertainty of measurement shall not exceed 2 % 
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Dimensions in millimetres 


 
Key 1 inlet pressure gauge p1 2  outlet pressure gauge p2 3  signal pressure gauge p3 (see NOTE) 4  load determining pressure gauge p4 (see NOTE) 5, 6 differential pressure gauges (see NOTE) 7  adjustable regulator for inlet pressure 8  thermometer 9  flow meter 10  control under test 11  signal pressure inlet (optional) (see NOTE) 12  manual control tap (injector orifice) 13  fan (optional) (see NOTE) 14  combustion chamber pressure psc NOTE Key numbers 3, 4, 5, 6, 11 and 13 are only applicable for pneumatic gas/air ratio pressure regulators (refer to 3.105 and Annex DD). a 4 holes ⌀ 1,5 mm 


Nominal size (DN) 


Internal 
diameter (mm) 6 68 910 1315 1620 2225 2832 3540 4150 5265 6780 80100 106125 131150 159200 209250 260


  


Figure BB.1 — Performance test apparatus 
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BB.2.2 Conversion of the air flow rate Shall be according to ISO/CD 23550:2016, 7.4.3.3. 
BB.2.3 Methods of test Classes A, B, C and D regulators shall be tested in accordance with the test sequences given in BB.2.4, BB.2.5, BB.2.6, BB.2.7 respectively (see also BB.3). Steady state conditions shall always be reached before readings are taken. Examples of performance curves with p2 as ordinate and p1 as abscissa, with variable inlet pressure, are shown in Figure BB.2 and those with variable flow rate, in Figure BB.3. 


 
Key 1 upper tolerance limit 2 setting point 3 lower tolerance limit 4 control characteristic at qmin 5 control characteristic at qmax 


Figure BB.2 — Graph of performance using inlet pressure variation 
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Key 1 upper tolerance limit 2 setting point 3 lower tolerance limit 4 control characteristic at p1max 5 control characteristic at p1min 


Figure BB.3 — Graph of performance using flow rate variation 


BB.2.4 Class A pressure regulator performance 


BB.2.4.1 Requirement Over the full range of inlet pressure from p1min to p1max and over the whole rated flow rate range from 
qmin to qmax as stated in the installation and operating instructions the outlet pressure variation from the outlet setting pressure p2s shall not exceed the values given in Table BB.4 or ±0,1 kPa, whichever is the greater. The stated minimum rated flow rate qmin shall be 10 % of qmax or lower. 
BB.2.4.2 Test Class A pressure regulators shall be tested by measuring the outlet pressure p2 with variation of the inlet pressure p1 and of the flow rate q as follows: a) In order to adjust the outlet setting pressure p2s of the pressure regulator, set the manual control tap to obtain a rated flow rate of 50 % of qmax (or any other value declared by the manufacturer).  
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For adjustable pressure regulators, adjust the outlet setting pressure p2s to the maximum outlet pressure p2max, the inlet pressure p1 being the nominal pressure (or respectively any other value declared by the manufacturer). Once the outlet setting pressure p2s has been set, there shall be no further adjustment of the pressure regulator. b) With inlet pressure p1min kept constant, vary the rated flow rate q to qmax to qmin and back to qmax by using the manual control tap and record the outlet pressure p2 for at least 5 values of q in each case. Ensure that there is no change of the inlet pressure p1 during the whole time of this procedure. c) Readjust the inlet pressure p1 from p1min to p1max and then vary the rated flow rate from qmax to 
qmin and back to qmax (as in step b). d) For adjustable pressure regulators readjust the outlet setting pressure p2s to p2min according to step a) and repeat steps b) and c). 


BB.2.5 Class B pressure regulator performance 


BB.2.5.1 Requirement Over the full range of inlet pressure from p1min to p1max at any rated flow rate q within the rated flow rate range qmin to qmax, as stated in the installation and operating instructions, the outlet pressure variation from the outlet setting pressure p2s shall not exceed the values given in Table BB.4 or ±0,1 kPa, whichever is the greater. For any change of rated flow rate q within the rated flow rate from qmin to qmax, as stated in the installation and operating instructions, at any inlet pressure p1 within the full inlet pressure range from 
pmin to pmax the outlet pressure variation from the outlet setting pressure p2s shall not exceed the values given in Table BB.4 or ±0,1 kPa, whichever is the greater. 
BB.2.5.2 Test Class B pressure regulators shall be tested by measuring the outlet pressure p2 with variation of the inlet pressure p1 and of the rated flow rate q, as follows: a) In order to adjust the outlet setting pressure p2s of the pressure regulator, set the rated flow rate to 


qmax by adjusting the manual control tap. For adjustable pressure regulators, adjust the outlet setting pressure p2s to the maximum outlet pressure p2max, the inlet pressure p1 being the nominal pressure (or another value declared by the manufacturer). Once the outlet setting pressure p2s has been set, there shall be no further adjustment of the pressure regulator. b) Vary the inlet pressure p1 from the nominal pressure over the minimum inlet pressure p1min, to the maximum inlet pressure p1max, and back to p1min, and record the outlet pressure p2 for at least 5 values of p1 in each direction without resetting the rated flow rate. 
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c) With inlet pressure p1 at the nominal pressure or at the value declared under a), readjust the rated flow rate q from qmax to qmin by using the manual control tap without any other adjustment of the previously set value of the outlet pressure p2. d) Repeat step b). e) For adjustable pressure regulators, readjust the outlet setting pressure p2s according to a) to p2min and repeat steps b) to d). 
BB.2.6 Class C pressure regulator performance 


BB.2.6.1 Requirement Over the full range of inlet pressure from p1min to p1max at any rated flow rate q within the manufacturers declared rated flow rate range from qmin to qmax, as stated in the installation and operating instructions, the outlet pressure variation from the outlet setting pressure p2s shall not exceed the values given in Table BB.4 or ±0,1 kPa, whichever is the greater. 
BB.2.6.2 Test Class C pressure regulators shall be tested by measuring the outlet pressure p2 with variation of the inlet pressure p1, as follows: a) In order to adjust the outlet setting pressure p2s of the pressure regulator, set the rated flow rate to 


qmax by adjusting the manual control tap. For adjustable pressure regulators, adjust the outlet setting pressure p2s to the maximum outlet pressure p2max, the inlet pressure p1 being the nominal pressure (or another value declared by the manufacturer). Once the outlet setting pressure p2s has been set, there shall be no further adjustment of the pressure regulator. b) Vary the inlet pressure p1 to the minimum inlet pressure p1min, to the maximum inlet pressure 
p1max, and back to p1min, and record the outlet pressure p2 for at least 5 values of p1 in each direction without resetting the rated flow rate. c) By means of the manual control tap, adjust the rated flow rate to qmin, the outlet setting pressure p2s readjusted as in step a). d) Repeat step b). e) For adjustable pressure regulators, readjust the outlet setting pressure p2s according to a) to p2min and repeat steps b) to d). 


BB.2.7 Class D pressure regulator performance 


BB.2.7.1 Requirement Over the full range of inlet pressure from p1min to p1max at a rated flow rate qs declared by the manufacturer and stated in the installation and operating instructions, the outlet pressure variation 
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from the outlet setting pressure p2s shall not exceed the values given in Table BB.4 or ±0,1 kPa, whichever is the greater. 
BB.2.7.2 Test Class D pressure regulators shall be tested by measuring the outlet pressure p2 with variation of the inlet pressure p1, as follows: a) In order to adjust the outlet setting pressure p2s of the pressure regulator, set the rated flow rate to 


qs by adjusting the manual control tap. For adjustable pressure regulators, adjust the outlet setting pressure p2s to the value declared by the manufacturer, the inlet pressure p1s being the nominal pressure (or another value declared by the manufacturer). b) Once the outlet setting pressure p2s has been set, there shall be no further adjustment of the pressure regulator. Vary the inlet pressure p1 to the minimum inlet pressure p1min, to the maximum inlet pressure p1max, and back to p1min, and record the outlet pressure p2 for at least 4 values of p1 in each direction without changing the rated flow rate. 


 


Figure BB.4 — Graph of performance Class D regulator 


 
BB.2.8 Pressure drop Adjust the inlet pressure, p1, to 0,1 kPa less than the value of the outlet pressure obtained at minimum inlet pressure and at maximum flow. The regulator valve shall then be fully open. Measure the differential pressure between the inlet and outlet pressures under these conditions. For regulator that may be set over a range, measure the differential pressure for the lowest setting pressure. 
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BB.2.9 Endurance 


BB.2.9.1 Requirement  The leak tightness and performance shall remain within the limits specified in, 7.2.3.1, 7.2.3.2, BB.1, BB.2.4, BB.2.5, BB.2.6, BB.2.7 respectively, after testing according to BB.2.9.2. 
BB.2.9.2 Test 


BB.2.9.2.1 Regulator Classes A, B and C and ratio regulators - Cycling and Temperature Position the pressure regulator in a temperature controlled chamber with an air supply at ambient temperature and maximum inlet pressure p1max as stated in the installation and operating instructions. Connect quick acting shut-off valves upstream and downstream of the pressure regulator. The valves are controlled by a time switch so that as one opens the other closes with a complete cycle every 10 s. The pressure regulator is controlled according to manufacturer’s instructions to ensure that the working diaphragm and safety diaphragm, if any, are fully flexed and the control member moves between fully open and fully closed position. For ratio controls one test cycle consists of varying the control pressure from minimum to maximum and back to minimum. 
 


Figure BB.5 — Endurance test The test consists of 50 000 cycles with each fully open and fully closed position of the control member is held for at least 5 s. Alternatively, if the valves can provide feedback for the fully open and fully closed position, the cycle time of 10 s can be reduced to the respective travel time for opening and closing plus at least 1 s each. In that case the test is based on 100 000 cycles.  In addition, where the pneumatic gas/air ratio regulator incorporates an electric actuator device which may be required to run continuously, it shall be additionally operated in a condition where the electric actuator operates continuously for a period of 3 000 h at 110 % of maximum rated voltage. For the test based on 50 000 cycles the influence of temperature is being covered as follows: 
• 25 000 cycles are with the pressure regulator environment at the maximum ambient temperature stated in the installation and operating instructions, declared by the manufacturer but at least 60 °C and 
• 25 000 cycles are with the pressure regulator environment at the minimum ambient temperature stated in the installation and operating instructions, declared by the manufacturer but at most 0 °C. For test based on 100 000 cycles the temperature influence is tested separately as follows: a) Maintain the pressure regulator at a temperature of 60 °C for a period of 6 h; b) Decrease temperature to -10 °C gradually for 4 h; c) Maintain the pressure regulator at a temperature of -10 °C for a period of 10 h; 
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d) Increase temperature to 60 °C gradually for 4 h; e) Repeat these steps for two weeks; f) Carry out performance tests (leak tightness (7.2.3) and regulator performance (BB.2.4, BB.2.5, BB.2.6, BB.2.7); g) Place the pressure regulator in a constant temperature bath and leave it for more than 2 h at each of 65 °C and -25 °C; h) Remove the regulator from the bath and immediately carry out the leakage-tightness test (7.2.3) and the performance test (BB.2.4, BB.2.5, BB.2.6, BB.2.7) without adjusting the setting pressure of the regulator. 


 
Figure BB.6 — Temperature cyclic test 


BB.2.9.2.2 Regulators Class D Cycling and Temperature Class D pressure regulators shall be tested as follows: a) With the nominal pressure and the rated flow rate declared by the manufacturer, measure the outlet pressure. b) Repeat 30 000 cycles of operation to flow and stop at intervals of approximately 2 s or 3 s. c) With the nominal pressure and the rated flow rate declared by the manufacturer, measure the outlet pressure p1b. ୢ݌୰୧୤୲ = ଵୟ݌| − |ଵୠ݌ ≤ ሺ݌ଵୟ × 0,05ሻ + 30 where  ୢ݌୰୧୤୲ drift of the outlet pressure after testing (Pa) p1a  outlet pressure before testing (Pa) p1b  outlet pressure after testing (Pa) 
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d) With the nominal pressure and the rated flow rate declared by the manufacturer, measure the outlet pressure  e) Maintain the pressure regulator for a period of 24 h at temperature given in Table BB.2 f) Remove the regulator from the bath and wait until it return to room temperature. With the nominal pressure and the rated flow rate declared by the manufacturer, measure the outlet pressure p1b. The drift of the outlet pressure shall remain within the limits specified under c).  
Table BB.2 —Heat-resisting class and temperature 


heat-resisting class Temperature °C 15 150 14 140 13 130 12 120 11 110 10 100 9 90 8 80  
BB.3 Summary of requirements and test procedures 


BB.3.1 Requirements  
Table BB.3 —Requirements 


Parameter 


Outlet pressure, p2 


Class A regulator Test for variation of 
q for range limit settings of 


p1, p2 
 


Class B regulator  Test for variation of 
p1 for range limit settings of 


q, p2  


Class C regulator  Test for variation of 
p1 for range limit settings of  
q  
 


Class D regulator  Test for variation of 
p1 for a fixed setting of  


q, p2 
 Manu-factured Gas Natural Gas LPG Manu-factured Gas Natural Gas LPG Manu-factured Gas Natural Gas LPG Manu-factured Gas Natural Gas LPG 


Standard  
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Parameter 


Outlet pressure, p2 


Class A regulator Test for variation of 
q for range limit settings of 


p1, p2 
 


Class B regulator  Test for variation of 
p1 for range limit settings of 


q, p2  


Class C regulator  Test for variation of 
p1 for range limit settings of  
q  
 


Class D regulator  Test for variation of 
p1 for a fixed setting of  


q, p2 
 Manu-factured Gas Natural Gas LPG Manu-factured Gas Natural Gas LPG Manu-factured Gas Natural Gas LPG Manu-factured Gas Natural Gas LPG 


Tolerance on the outlet pressure, 
p2 (as percentage of the outlet setting pressure) ±15 ±15 ±15 + 15− 20 + 10− 15 ±10 + 15− 20 + 10− 15 ±10 ±15 ±15 ±15 
⎯ with change of inlet pressure from 


p1min to p1max or ±0,1 kPa 
or ±0,1 kPa or ±0,1 kPa or ±0,1 kPa 


⎯ with change of flow rate from qmax to 
qmin + 40 0 + 40 0 + 400 N/A N/A 


Industrial 


⎯ with change of inlet pressure from 
p1min to p1max 


 ±20 
 ±20  ±20 


N/A N/A N/A 
⎯ with change of flow rate from qmax to 


qmin 
 or ±0,2 kPa 


Setting pressure   Nominal pressure as declared by the manufacturer Inlet pressure range   As declared by the manufacturer Maximum inlet pressure  As declared by the manufacturer  
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BB.3.2 Test procedure 


Table BB.4 — Test procedure  


Setting or testing Class A regulator Class B regulator Class C regulator Class D regulator 1 Setting      Set the outlet pressure, 
p2 to p2max p2max p2max p2s 


1.1 at an inlet pressure, 
p1s equal to Nominal pressure according as declared by the manufacturer 


1.2 and at a flow rate, qs equal to 0,5 qmax qmax qmax qs 


  Once the outlet pressure has been set, there shall be no further adjustment of the regulator. 2 Testing After each change of p1 or q record the outlet pressure p2 2.1 Change p1 to p1min p1min p1min p1min 2.2 Change q from → to 0,5 qmax → qmin → qmax No change No change No change 2.3 Change p1 to p1max p1min→p1max→p1min p1min→p1max→p1min p1min→p1max→p1min 2.4 Change q from → to qmax → qmin → qmax No change No change No change 2.5 Change q to — qmin qmin  — 3 Setting      Reset the outlet pressure, p2s to — — p2max — 


3.1 at an inlet pressure, 
p1s — — as indicated in 1.1 — 


3.2 and at a flow rate, qs of — — qmin — 


  Once the outlet pressure has been set, there shall be no further adjustment of the regulator. 4 Testing After each change of p1 or q, record the outlet pressure, p2  4.1 Change p1 to —  p1min p1min —  4.2 Change q from → to — No change No change — 4.3 Change p1 to — p1min→p1max→p1min p1min→p1max→p1min — 


For regulators class A, B or C repeat the complete test procedure including steps 1 to 4, but with the outlet pressure reset to p2min. 
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 Annex CC(normative) 
 


Functional requirements and regulator performance testing — Method B 


CC.1 Requirements 


CC.1.1 Mounting regulator for test The regulator shall be installed in the appropriate test rig shown in Figure CC.1. The regulator shall be placed in the mounting position specified for the particular test to be conducted. 
CC.1.2 Outlet pressure range Nonadjustable regulators shall be tested as described in CC.2.2.1 for outlet pressure performance as specified in Table CC.2. Adjustable regulators shall be tested for outlet pressure performance as specified. 
CC.1.3 Range of regulation capacity The range of regulation capacity as determined by test described in CC.2.3 shall include the upper and lower limits specified by the manufacturer. 
CC.1.4 Regulators designated to operate at pilot flow rate The specified maximum regulation capacity for main burner and pilot load application shall not be greater than the specified maximum regulation capacity for main burner load only. The pressure variation in the pilot line, resulting from the change of flow rate through the regulator from the specified regulation capacity for main burner and pilot load to a pilot flow rate, shall not exceed 373 Pa (1,5 in water column) or 20 %, whichever is greater, when tested per CC.2.4.1. The pressure in the pilot line resulting from changing the flow through the regulator from pilot rate to the maximum individual load capacity shall not be less than 65 % of the stabilized pilot line pressure at pilot rate when examined under the test specified in CC.2.4.2. 
CC.1.5  Integrity of operation The opening characteristics of the outlet pressure of the regulator shall stay within the tolerances specified in CC.2.5 at the extreme temperature and mounting position conditions specified. A regulator with a separate vent limiter shall have curves developed for outlet pressure versus time with and without the vent limiter installed. If more than one vent limiter is used with the regulator, an additional curve shall be developed with each vent limiter in place. A convertible regulator shall have a curve developed for each operating pressure range. A multi-stage regulator shall have curves developed at the settings which deliver the maximum and minimum outlet pressure, respectively. 
CC.1.6 Long-term performance The performance and leak tightness of the regulator shall remain within the limits specified in CC.2.6 and 7.2.2 after testing in accordance with CC.2.6. 
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Dimensions in millimetres 


 
a) Regulator without pilot take-off 


 
b) Regulator with pilot take-off 


Key  1 inlet pressure measuring device 2 differential pressure measuring device 3 outlet pressure measuring device 4 regulator under test 5 instantaneous opening automatic valve 6 outlet adjustment control valve 7 constant pressure source 8 shut-off valve 


9 pressure transducer 10 optional tap 11 pilot flow line, length 69,9 12 outlet pressure tap for manometer or pressure transducer(hole through pipe wall, diameter 1,6) 13 type II tube 14 type I tube 15 tap for manometer or pressure transducer, (hole trough pipewall, diameter 1,6 mm) 
Figure CC.1 — Typical arrangement of test apparatus 
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CC.2 Test 


CC.2.1 General test procedures Regulators shall be tested in accordance with the test sequences specified in CC.2.2 to CC.2.6. Unless otherwise noted, equilibrium conditions shall always be reached before readings are taken. Examples of “Range of regulation” are shown in Figures CC.2 and CC.3 and “Opening characteristics” curves are shown in Figures CC.2 and CC.5, respectively. 


 
Key X flow rate Y outlet pressure 1 orifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by  20 % 2 orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pressure by 20 % 3 orifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by  20 % 4 orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pressure by 20 % 5 curve B, maximum obtainable outlet pressure curve 6 curve A, minimum obtainable outlet pressure curve 7 curve C, outlet pressure curves at maximum inlet test pressure 8 range of regulation 


Figure CC.2 — Range of regulation curves for nonadjustable regulators 
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CC.2.2 Outlet pressure range These tests shall be conducted at room temperature. The regulator initially shall be mounted in the upright position. 
CC.2.2.1 Nonadjustable regulator The inlet pressure and flow rate shall be established as specified by the manufacturer. The outlet pressure shall be observed and shall be within the tolerances specified in Table CC.1. The above test shall be repeated with the regulator mounted in each mounting position specified by the manufacturer. The regulator mounting position that produces the minimum outlet pressure shall be designated position A. The regulator mounting position that produces the maximum outlet pressure shall be designated position B. These are the two mounting positions used for the tests in accordance with CC.2.3. 
CC.2.2.2 Convertible regulator Convertible regulators shall be tested with the same test method used for nonadjustable regulators, as described above. The outlet pressure, at each outlet pressure setting, of convertible regulators for use other than on domestic gas ranges shall be within the tolerances in accordance with Table CC.1 of the outlet pressure as specified by the manufacturer. 
CC.2.2.3 Adjustable regulator Adjustable regulators shall be tested twice using the same test method used for nonadjustable regulators, as described above: once with the regulator adjusted to deliver its minimum outlet pressure and once with the regulator adjusted to deliver its maximum outlet pressure. The regulator mounting position that produces the minimum outlet pressure shall be designated position A. The regulator mounting position that produces the maximum outlet pressure shall be designated position B. These are the two mounting positions used for the tests in accordance with CC.2.3. 
CC.2.3 Range of regulation capacity These tests are to be conducted at room temperature. 
CC.2.3.1 Nonadjustable regulator The regulator shall be mounted as for test specified in CC.1. in position A (as determined in CC.2.2.1). The inlet test pressure shall be adjusted to the appropriate minimum value specified in Table CC.2. If this minimum value exceeds the rated inlet pressure, the rated inlet pressure shall be used as the minimum inlet test pressure. The initial flow rate shall be set at a value less than the lower limit of the manufacturer's specified range of regulation capacity. The lower limit of the range of regulation 
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capacity shall be 1,18 cm3/s (0,15 ft3/h) for regulators designated by the symbol “circle P” and 3,93 cm3/s (0,50 ft3/h) for regulators designated by the symbol “delta P”. The inlet test pressure shall be gradually increased to the rated inlet pressure. Over this range of inlet pressures, the minimum and maximum obtainable outlet pressures observed and their corresponding flow rates shall be recorded and used to construct a smooth orifice curve. The inlet test pressure shall then be increased to the maximum inlet test pressure (see Table CC.2) and the outlet pressure observed shall be recorded. This procedure shall be repeated for increased flow rates to a flow rate exceeding the upper limit of the manufacturer's specified range of regulation capacity. A sufficient number of readings shall be recorded to establish smooth curves when minimum obtainable outlet pressures are joined (Figure CC.2, curve A), maximum obtainable outlet pressures are joined (Figure CC.2, curve B), and outlet pressures obtained at the maximum inlet test pressure are joined (Figure CC.2, curve C). Pressure variations and flow rates shall be examined along the orifice curves. a) Examine the minimum and maximum obtainable outlet pressure curves to determine the minimum and maximum flow rates between which the outlet pressure variation does not exceed 20 % of the minimum obtainable outlet pressure. (See Figure CC.2). b) Examine the maximum inlet test pressure curve to determine the minimum and maximum flow rates between which the pressure does not vary more than ±20 % from the minimum obtainable outlet pressure (see Figure CC.2). The largest minimum flow rate and the smallest maximum flow rate determined from “a” and “b” above shall include the lower and upper limits of the manufacturer's specified range of regulation capacity. 
CC.2.3.2 Convertible regulator Each outlet pressure setting of a convertible regulator shall be evaluated independently as a nonadjustable regulator. 
CC.2.3.3 Adjustable Regulator The regulator shall be mounted in position B (as determined in CC.2.2.3). Adjust the regulator to deliver the manufacturer's specified maximum outlet pressure at the manufacturer’s specified inlet pressure and flow rate. The procedure outlined above for nonadjustable regulators shall then be followed to develop curves A, B and C (see Figure CC.3). The regulator shall then be mounted in position A (as determined in CC.2.2.3). Adjust the regulator to deliver the manufacturer's specified minimum outlet pressure at the manufacturer’s specified inlet pressure and flow rate. The procedure outlined above for nonadjustable regulators shall then be followed to develop curves D, E and F (see Figure CC.3). The largest minimum flow rate and the smallest maximum flow rate determined from all of the tests above shall include the lower and upper limits of the manufacturers specified range of regulation capacity. 
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Key X flow rate Y outlet pressure 1 orifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by  20 % 2 orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pressure by 20 % 3 orifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by 20 % 4 orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pressure by 20 % 5 orifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by 20 % 6 orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pressure by 20 % 7 orifice curves at which maximum obtainable outlet pressure varies from minimum obtainable outlet pressure by 20 % 8 orifice curves at which outlet pressure at maximum inlet test pressure varies from minimum obtainable outlet pressure by 20 % 9 curve B, maximum obtainable outlet pressure curve 10 curve A, minimum obtainable outlet pressure curve 11 curve C, outlet pressure curve at maximum inlet test pressure 12 curve E, maximum obtainable outlet pressure curve 13 curve D, minimum obtainable outlet pressure curve 14 curve F, outlet pressure curve at maximum inlet test pressure 15 maximum outlet pressure adjustment 16 minimum outlet pressure adjustment 17 range of regulation 


Figure CC.3 —Range of regulation curves for adjustable regulators 
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CC.2.3.4 Multi-stage regulator Multi-stage regulators are tested at the highest and lowest stages. These stages may be adjustable or nonadjustable. The minimum inlet test pressure is determined by the highest stage. The regulator shall then be mounted in position B (as determined in either CC.2.2.1 or CC.2.2.3, as applicable) and set to the highest pressure stage. If the highest pressure stage is nonadjustable, the procedure outlined above for nonadjustable regulators shall be followed to construct curves A, B and C. If the highest pressure stage is adjustable, the procedure outlined above for adjustable regulators shall be followed to construct curves A, B, C, D, E and F. The regulator shall be mounted for test in position A (as determined in CC.2.2) and set at the lowest pressure stage. If the lowest pressure stage is nonadjustable, the procedure outlined above for nonadjustable regulators shall be followed. If the lowest pressure stage is adjustable, set the regulator to deliver the manufacturer’s specified minimum outlet pressure at the manufacturer’s specified inlet pressure and flow rate. The procedure outlined above for nonadjustable regulators shall be followed, except that it is not necessary for the maximum flow rate to exceed the flow rate on the orifice curve for the maximum regulation capacity determined for the highest pressure stage. Within the limits of the flow rates obtained from the orifice curves at the lower and upper limits of the manufacturer's specified range of regulation capacity, the observed outlet pressure shall not vary by more than 20 % of the lower outlet pressure reading or 74,7 Pa (0,3 in water column), whichever is greater. In no case shall the observed outlet pressure be less than 50 Pa (0,2 in water column). 
CC.2.4 Regulators designated to operate at pilot flow rate These tests shall be conducted at room temperature. 
CC.2.4.1 Regulation capacity The regulator and pilot flow line shall be installed as specified in CC.1, except that a manometer shall be installed at either the inlet pressure measuring device (Figure CC.1, key item 1) or the outlet pressure measuring device (Figure CC.1, key item 3). Convertible regulators shall be tested at each outlet pressure setting. With a flow rate through the regulator equivalent to the maximum specified regulation capacity and the pilot flow adjusted to 1,18 cm3/s (0,15 ft3/h) for regulators designated by the symbol “circle P”, or 3,93 cm3/s (0,50 ft3/h) for regulators designated by the symbol “delta P”, the settings specified below shall be made within the rated inlet pressure of the regulator and the minimum inlet test pressure specified in CC.2.3. The main flow shall be cycled off and on to establish the reliability of the setting. The pilot line pressure at each of the established settings shall be recorded. a) Mount the regulator in position B (in accordance with either CC.2.2.1 or CC.2.2.3, as applicable). 
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b) Adjust the regulator, if adjustable, to deliver the manufacturer's specified maximum outlet pressure, with the related inlet pressure and flow rate established as specified by the manufacturer. Then set the inlet pressure to produce the maximum outlet pressure. c) Adjust the regulator, if adjustable, as described in “b.” Then set the inlet pressure to produce the minimum outlet pressure. d) Then mount the regulator in position A (in accordance with CC.2.2). e) Adjust the regulator, if adjustable, to deliver the manufacturer's specified minimum outlet pressure, with the related inlet pressure and flow rate established as specified by the manufacturer. Then set the inlet pressure to produce the maximum outlet pressure. f) Adjust the regulator, if adjustable, as described in “e.” Then set the inlet pressure to produce the minimum outlet pressure. At the end of the established settings, the instantaneous opening valve shall be closed and, without reopening the valve, the stabilized pilot line pressure shall again be noted. The pressure shall be within 373 Pa (1,5 in water column) or 20 %, whichever is greater, of the previously recorded pilot line pressure. 
CC.2.4.2 Pressure variation The regulator shall be installed as specified in CC.2.4.1, except the manometer shall be replaced by a pressure transducer coupled to a fast response recording voltmeter or other equivalent instrumentation to measure pilot line pressure, the vent limiter, if supplied, shall be in place. Convertible regulators shall be tested at each outlet pressure setting. The regulator shall be mounted in position A (in accordance with either CC.2.2.1 or CC.2.2.3, as applicable). a) The regulator, if adjustable, shall be adjusted to deliver the manufacturer's specified minimum outlet pressure, with the related inlet pressure and flow rate established as specified by the manufacturer. The inlet pressure shall then be adjusted to the minimum inlet test pressure specified in Table CC.2, at a flow rate equivalent to the maximum individual load capacity specified and the pilot flow adjusted to 1,18 cm3/s (0,15 ft3/h) for regulators designated by the symbol “circle P” or (3,93 cm3/s) (0,50 ft3/h) for regulators designated by the symbol “delta P”. The instantaneous opening valve shall be closed. The pressure in the pilot line shall be measured and recorded as the initial outlet pressure. With the inlet pressure held constant within ±24,9 Pa (± 0,1 in water column), the instantaneous opening valve shall be opened and, starting at 0,25 s after flow has been initiated, the outlet pressure shall be noted until it has become stabilized. At least two more tests shall be conducted to definitely establish the minimum outlet pressure. The minimum outlet pressure noted in the pilot line after 0,25 s of flow shall not be less than 65 % of the initial outlet pressure. b) The inlet pressure shall then be adjusted to the rated inlet pressure of the regulator. No change in any flow adjustment shall be made. The outlet pressure curve shall be developed and evaluated as specified in “a” above. The regulator shall then be mounted in position B (in accordance with either CC.2.2.1 or CC.2.2.3, as applicable). c) The regulator, if adjustable, shall be adjusted to deliver the manufacturer's specified maximum outlet pressure, with the related inlet pressure and flow rate established as specified by the manufacturer. The inlet test pressure shall then be adjusted to the minimum inlet test pressure 
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specified in Table CC.2, and flow rates adjusted as specified in “a” above. The outlet pressure curve shall be developed and evaluated as specified in “a” above. d) The inlet pressure shall then be adjusted to the rated inlet pressure of the regulator. No change in any flow adjustment shall be made. The outlet pressure curve shall be developed and evaluated as specified in “a” above. 
CC.2.5 Integrity of operation 


CC.2.5.1 Creating base curve This test shall be conducted at room temperature. The regulator shall be installed in the manufacturer's specified upright position as shown in Figure CC.4 and, where applicable, according to the equipment specifications under CC.1. 


 
Key 1 inlet pressure measuring device 2 outlet pressure measuring device 3 shut-off valve 4 pressure transducer 5 outlet adjustment control valve 6 tap for pressure transducer 7 instantaneous opening automatic valve 9 regulator under test 10 constant pressure source 
a The constant-pressure source shall not permit a pressure variation for no flow to full flow, of more than ±24,9 Pa for each 2,83 m3/h of air flow at full flow. b Pressure transducer coupled to a fast response recording voltmeter or other equivalent instrumentation. 


Figure CC.4 — Arrangement for integrity of operation test 


The inlet test pressure for each curve to be developed shall be set as indicated in Table CC.1. 
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a) For each operating pressure range, the pressure regulator shall be set to obtain the manufacturer's specified minimum outlet pressure at a flow rate equivalent to the midpoint of the specified range of regulation capacity. For purpose of this initial setting, the pressure tap (Figure CC.4, key item 1) shall be used. After the initial setting, the pressure measuring device used at this tap shall be isolated from the system for the remainder of these tests. The instantaneous opening valve shall then be closed. The instantaneous opening valve shall be energized and the outlet pressure, p2, versus time, t, recorded until steady state outlet pressure is attained. The following points shall then be determined by examination of this curve: 
⎯ p2,1 is the outlet pressure after 1 s of gas flow; 
⎯ p2,2 is the outlet pressure after 2 s of gas flow; 
⎯ p2,3 is the outlet pressure after 3 s of gas flow; 
⎯ p2,4 is the outlet pressure after 4 s of gas flow; 
⎯ p2,SS is the steady state outlet pressure; 
⎯ t1 is the time at which the curve crosses either 90 % p2,SS or 110 % p2,SS and remains within these limits; 
⎯ After 1 s of gas flow, the outlet pressure shall not exceed 120 % p2,SS; 
⎯ After 4 s of gas flow, the outlet pressure shall be at least 50 Pa (0,2 in water column); 
⎯ Figure CC.5 is an example of this curve when px,SS = p2,SS and tx = t1. b) For a regulator designed for operation in mounting positions other than the manufacturer's specified upright position, an additional base curve(s) of the outlet pressure, p′2, versus time, t, shall be developed in the manner prescribed above with no change in the flow rate adjustment and with the regulator mounted in the mounting position(s) that produces the extreme(s) of outlet pressure. The following points shall then be determined by examination of this curve: 
⎯ p′2,1 is the outlet pressure at 1 s of gas flow; 
⎯ p′2,2 is the outlet pressure at 2 s of gas flow; 
⎯ p′2,3 is the outlet pressure at 3 s of gas flow; 
⎯ p′2,4 is the outlet pressure at 4 s of gas flow; 
⎯ p′2,SS is the steady state outlet pressure; 
⎯ t2 is the time at which the curve crosses either 90 % p′2,SS or 110 % p′2,SS and remains within these limits; 
⎯ After 1 s of gas flow, the outlet pressure shall not exceed 120 % p′2,SS; 
⎯ After 4 s of gas flow, the outlet pressure shall be at least 50 Pa (0,2 in water column); 
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⎯ Figure CC.5 is an example of this curve when p′x,SS = p2,SS and tx = t2. 
CC.2.5.2  For a regulator designed for operation at temperatures above 51,5 °C (125 °F), a curve(s) of the outlet pressure, p2a, versus time, t, shall be developed in accordance with CC.2.5.1 a) or b), as appropriate, with no change in the flow rate adjustment and with the ambient temperature equal to the manufacturer's specified maximum ambient temperature. a) The following points shall then be determined by examination of the curve(s): 


⎯ p2a,1 is the outlet pressure at 1 s of gas flow. 
⎯ p2a,2 is the outlet pressure at 2 s of gas flow. 
⎯ p2a,3 is the outlet pressure at 3 s of gas flow. 
⎯ p2a,4 is the outlet pressure at 4 s of gas flow. 
⎯ p2a,SS is the steady state outlet pressure. 
⎯ ta is the time at which the curve crosses either 75 % p2,SS or 120 % p2,SS and remains within these limits. b) The outlet pressure readings for each second of time determined from this/these curve(s) shall be compared with the corresponding outlet pressure points determined from the appropriate curve(s) developed in CC.2.5.1 and shall comply with the following: 
⎯ p2a,1 shall be within ± 75 % p2,1 or p′2,1, as applicable. 
⎯ p2a,2 shall be within ± 70 % p2,2 or p′2,2, as applicable. 
⎯ p2a,3 shall be within ± 60 % p2,3 or p′2,3, as applicable. 
⎯ p2a,4 shall be within ± 50 % p2,4 or p′2,4, as applicable. In addition, ta shall not be greater than t1 + 1 min or t2 + 1 min, as applicable. After 1 s of gas flow, the outlet pressure shall not exceed 120 % p2a,SS. After 4 s of gas flow, the outlet pressure shall be at least 50 Pa (0,2 in water column). Only the values determined from curves developed under similar test conditions (i.e., without a vent limiter or with the same vent limiter, upright or worst case mounting position) shall be compared. Figure CC.5 is an example of this curve when px,SS = p2,SS and ty = t1a. 


CC.2.5.3 For a regulator designed for operation at temperatures below 0 °C (32 °F), a curve(s) shall be developed as described under CC.2.5.1 a) and b), as appropriate, with no change in the flow rate adjustment and with the ambient temperature equal to the manufacturer's specified minimum ambient temperature. a) The following points shall then be determined by examination of this curve: 
⎯ p2b,1 is the outlet pressure at 1 s of gas flow; 
⎯ p2b,2 is the outlet pressure at 2 s of gas flow; 
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⎯ p2b,3 is the outlet pressure at 3 s of gas flow; 
⎯ p2b,4 is the outlet pressure at 4 s of gas flow; 
⎯ p2b,SS is the steady state outlet pressure. 
⎯ tb is the time at which the curve crosses either 75 % p2,SS or 120 % p2,SS and remains within these limits. b) The outlet pressure readings for each second of time determined from this/these curve(s) shall be compared with the corresponding outlet pressure points determined from the appropriate curve(s) developed in CC.2.5.1 and shall comply with the following: 
⎯ p2b,1 shall be within ±75 % p2,1 or p′2,1, as applicable. 
⎯ p2b,2 shall be within ±70 % p2,2 or p′2,2, as applicable. 
⎯ p2b,3 shall be within ±60 % p2,3 or p′2,3, as applicable. 
⎯ p2b,4 shall be within ±50 % p2,4 or p′2,4, as applicable. In addition, tb shall not be greater than t1 + 1 min or t2 + 1 min, as applicable. After 1 s of gas flow, the outlet pressure shall not exceed 120 % p2b,SS. After 4 s of gas flow, the outlet pressure shall be at least 50 Pa (0,2 in water column). Only the values determined from curves developed under similar test conditions (i. e., without a vent limiter or with the same vent limiter, upright or worst case mounting position) shall be compared. Figure CC.5 is an example of this curve when px,SS = p2,SS and ty = t1b. 


CC.2.6 Long-term performance Prior to conducting the number of cycles specified below, a baseline curve(s) of outlet pressure versus time shall be developed as described in CC.2.5.1 a). For this test, the highest setting of the regulator shall be used with no change in the adjustment(s) established in CC.2.5.1 a). The regulator shall be installed in the manufacturer's specified upright position. The inlet of the regulator shall be connected to a clean gas or air supply which is controlled in such a manner that gas pressures of zero and the maximum inlet test pressure specified for its rated inlet pressure are alternately exerted at the inlet of the regulator. The flow rate through the regulator shall be adjusted to a rate sufficient to assure full opening and closing of the valve. The outlet connection of the regulator shall be provided with a suitable mechanism which closes the outlet when the maximum inlet test pressure is applied at the inlet, and opens the outlet when no pressure is applied at the inlet. This test shall be conducted at a rate not greater than that specified by the manufacturer and in the following sequence according to the manufacturer's specified ambient temperatures(s): a) 10 000 cycles at the minimum specified ambient temperature below 0 °C (32 °F) and 90 000 cycles at the maximum specified ambient temperature above 51,5 °C (125 °F); b) 90 000 cycles at room temperature and 10 000 cycles at the minimum specified ambient temperature below 0 °C (32 °F); 
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c) 10 000 cycles at room temperature and 90 000 cycles at the maximum specified ambient temperature above 51,5 °C (125 °F); d) 100 000 cycles at room temperature if the specified ambient temperature range is 0 °C to 51,5 °C (32 °F to 125 °F). At the completion of 100 000 cycles, the regulator shall comply with the room temperature tests specified in 7.2 and, if equipped with a vent limiting device of other than the fixed orifice type, with 6.2.3.2. Also, after the completion of 100 000 cycles, the procedure to develop the baseline curve(s) prior to the start of the long-term performance test, shall be repeated with no change in the regulator adjustments(s). The outlet pressure readings, p2A,a, for each second of time, t, determined from this curve(s) shall be compared with the corresponding outlet pressure points determined from the baseline curve(s) developed at the start of this test and shall comply with the following: 
⎯ p2A,a,1 shall be within ±75 % p2B,a,1. 
⎯ p2A,a,2 shall be within ±70 % p2B,a,2. 
⎯ p2A,a,3 shall be within ±60 % p2B,a,3. 
⎯ p2A,a,4 shall be within ±50 % p2B,a,4. In addition, tA,a shall be determined as the time at which the curve crosses either 80% p2B,a,SS and remains within these limits. tA,a shall not be greater than tB,a + 1 min. After 1 s of gas flow the outlet pressure shall not exceed 120 % p2A,a,SS. After 4 s of gas flow the outlet pressure shall be at least 50 Pa (0,2 in water column). Figure CC.5 is an example of this curve when ݌௫,ௌௌ = ௬ݐ ଷ,ௌௌ and݌ =  .ସݐ


Table CC.1 — Allowable outlet pressure tolerances — Nonadjustable regulators 


Manufacturers specified outlet 
pressure 


Tolerance 


Pilot burner load application only a All others regulators kPa (in water column) < 0,249 (< 1) Specified by manufacturer Specified by manufacturer 0,249 to 1,4 (1 to 6) ± 124 Pa  (± 0,5 in water column) ± 74,7 Pa (± 0,3 in water column) > 1,49 (> 6) ± 10 % ± 5 % a 23,6 cm3/s (3 ft3/h) or less. 
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Table CC.2 — Inlet test pressure 


Inlet pressure Inlet test pressure increment a,b,c 
Rated Maximum  kPa (psi) kPa (psi) Pa (in water column) 3,48 (0,5) 5,23 (0,75) 75 to 249 (0,3 to 1,0) 13,8 (2) 20,7 (3) 249 to 1,74 (1,0 to 7,0) 34,5 (5) 51,7 (7,5) 249 to 3,48 (1,0 to 14,0) a The minimum inlet pressure equals the manufacturer's specified outlet pressure plus manufacturer's specified  increment given in Table 2. b If the inlet test pressure determined by the table above is less than 747 Pa (3,0 in water column), the minimum inlet  test pressure shall be 747 Pa (3,0 in water column). c The inlet test pressure increment shall be as specified by the manufacturer and shall be within the range specified  in Table CC2. For non-adjustable regulators, the test pressure increment is added to the manufacturer's specified outlet  pressure to determine the minimum inlet test pressure (see CC.2.4.1). For adjustable regulators, the test pressure  increment is added to the manufacturer's specified maximum and minimum outlet pressure to determine the  minimum inlet test pressure for each setting of the regulator (see CC.2.4.1). 


Table CC.3 — Set of inlet test pressures 


Rated inlet pressure Inlet test pressure a kPa (psi) kPa (psi) 3,5 (0,5) 0,498 (0,072) 13,8 (2) 3,5 (0,5) 34,5 (5) 6,9 (1) 
a Manufacturer's specified minimum outlet pressure for each range plus the following 
increment. 
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Figure CC.5 — Integrity of operation curve 
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 Annex DD(normative) 
 


Pneumatic gas/air ratio pressure regulator performance 


DD.1 General When carrying out performance tests at any particular setting, the minimum inlet pressure used shall be at least 0,25 kPa in excess of the set outlet setting pressure p2s. If the inlet pressure range includes two corresponding values for the minimum and maximum pressure, as given in Table 1, then the inlet setting pressure shall be the respective nominal pressure according to that table. Otherwise, the inlet setting pressure and the inlet pressure range shall be declared by the manufacturer. 
DD.2 General test procedure 


DD.2.1 Apparatus Shall be according to BB.2.1. 
DD.2.2 Conversion of the air flow rate According to ISO/CD 23550:2016, 7.4.3.3. 
DD.2.3 Control performance and stability 


DD.2.3.1 Control performance requirement According to the application, as stated in the installation and operating instructions, the control pressure, which is a) the signal pressure p3 (e. g. air pressure, air differential pressure, combustion chamber pressure, or a combination of them) or b) the load determining pressure p4  is varied (see figure BB.1) where tighter tolerances are stated in the installation and operating instructions, these shall be verified during testing.     
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Table DD.1 — Requirements 


Pneumatic gas/air ratio regulators 
Maximum pressure deviation 


To be measured Tolerance 


Standard  


positive outlet pressure: variation of  signal pressure p3 inlet pressure p1 flow q 
p2  ±15% or ±0,1 kPa 


negative outlet pressure variation of  load determining pressure p4  inlet pressure p1 flow q 
p6 ±15%  or ±0,1 kPa 


Industrial  


positive outlet pressure: variation of signal pressure p3 flow q 
∆௣= ଶ݌ −  ଷ ±0,15kPa݌


negative outlet pressure: variation of flow q p2 ±0,15kPa 
The inlet pressure p1 is varied between the minimum inlet pressure p1min and the maximum inlet pressure p1max as specified by the manufacturer. The signal pressure p3 is varied between the minimum signal pressure p3min and the maximum signal pressure p3max as specified by the manufacturer. The load determining pressure p4 is varied between the minimum load determining pressure p4min and the maximum load determining pressure p4max as specified by the manufacturer. The flow q  is varied between the minimum flow qmin and the maximum flow qmax as specified by the manufacturer.   


DD.2.3.1.1 Control pressure variation with signal pressure When tested in accordance with DD.2.3.3 the control performance over the modulating range shall be such that for each test result the deviation of pressure p2 from the ideal line (see Figure DD.1a)) is within ±15 % of the value stated in the installation and operating instructions or ±0,1 kPa, whichever is the greater.  According to the application, as stated in the installation and operating instructions, the control pressure which is the signal pressure p3 (e.g. air pressure, air differential pressure, combustion chamber pressure, or a combination of them) is varied. Where tighter tolerances are stated in the installation and operating instructions, they shall be verified during testing.  
DD.2.3.1.2 Control pressure variation with load determining pressure  When tested in accordance with DD.2.3.1.2 the control performance over the modulating range shall be such that for each test result the deviation of pressure difference p6 from the ideal line (see Figure DD.1b)) is within ±15 % of the value stated in the installation and operating instructions or ±0,1 kPa, whichever is the greater. According to the application, as stated in the installation and operating 
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instructions, the load determining pressure p4, is varied. Where tighter tolerances are stated in the installation and operating instructions, these shall be verified during testing. 
DD.2.3.2 Stability requirement When tested according to DD.2.3.3 any continuous oscillation or hunting of the pressure p2 (for signal pressure systems) or the pressure difference p6 (for load determining pressure systems) shall not exceed ±10 % or ±0,1 kPa, whichever is the greater, of the outlet value at any point within the working range stated in the installation and operating instructions, and shall not cause the pressure p2 or the pressure difference p6 to fall outside the tolerance defined in DD.2.3.1. 
DD.2.3.3 Test 


DD.2.3.3.1 General For this test the test conditions of DD.2.2.1 are used. The control pressure variations use the signal pressure or the load determining pressure according to Table DD.2. 
Table DD.2 — Control performance test procedure 


 


Test Inlet pressure Rated 
flow rate Control pressure variation 


   Signal pressurea)   Load determining 
pressureb) 


 p1 Pa (mbar) 
qm³/h 


p3 Pa (mbar) 
p4 Pa (mbar)   from p3max  from    p4min  1 p1max qmax to  p3min  to     p4max    and back to  p3max and back to   p4min   from p3min  from    p4max  2 p1max qmin to  p3max  to     p4min    and back to  p3min and back to   p4max   from p3min  from    p4max  3 p1min qmax to  p3max  to     p4min    and back to  p3min and back to   p4max   from p3min  from    p4max  
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Test Inlet pressure Rated 
flow rate Control pressure variation 


   Signal pressurea)   Load determining 
pressureb) 


 p1 Pa (mbar) 
q m³/h 


p3 Pa (mbar) 
p4 Pa (mbar) 4 p1min qmin to  p3max  to  p4min     and back to  p3min and back to   p4max NOTE For each test the variation of the pressure difference p6 during the control pressure variation shall be according to the requirements of DD.2.3.1 and DD.2.3.2. 


a) The signal pressure is an overpressure.b) The load determining pressure is an under pressure. 
DD.2.3.3.2 Control pressure variation with signal pressure The test is performed by recording the pressure p2 against the signal pressure p3 (see Figure DD.2a)) as the control pressure is varied according to Table DD.2 with an offset adjustment within the range as stated in the installation and operating instructions. For each test in Table DD.2 the manual control tap (see Figure BB.1) shall be adjusted to the minimum or maximum rated flow rate as stated in the installation and operating instructions and remains unchanged during that test. Ensure that there is no change of the inlet pressure p1 during each test.  
DD.2.3.3.3  


DD.2.3.3.4 Control pressure variation with load determining pressure The test is performed by recording the pressure difference p6 against the load determining pressure p4 (see Figure DD.1b)) as the load determining pressure p4 is varied according to Table BB.3 with an offset adjustment within the range as stated in the installation and operating instructions . The variation of pressure p4 can be achieved by modulating the speed of the fan 13. For each test in Table BB.3 the manual control tap (see Figure BB.1) shall be adjusted to the minimum or maximum rated flow rate as stated in the installation and operating instructions and remains unchanged during that test. Ensure that there is no change of the inlet pressure p1 during each test. 
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a) Modulation by signal pressure  b) Modulation by load determining pressureKey 
p2 Outlet pressure 
p3 Signal pressure 
p4 Load determining pressure 
p6 Pressure difference  


1) Positive offset2) Negative offset 3) Ideal lines with offset 
Figure DD.1 — Gas/air modulation curves 


DD.2.3.3.5 Flow variation pneumatic gas/air ratio regulator industrial type Pneumatic type gas/air ratio regulator shall be tested as follows: a) Set the flow control valve to qs = 10% qmax b) The inlet pressure (p1) is constant at the nominal pressure. Adjust ∆௣= ሺ݌ଶ −  .ଷሻ to Zero with the line pressure (p3min the manufacturer declares). c) Measure ∆௣ and confirm that it is 0. d) With the inlet pressure is constant, measure ∆௣with 50 % of p3max set by the signal pressure control valve and 50 % of qmax set by the flow control valve. e) With the inlet pressure is constant, measure ∆௣ with p3max by the signal pressure controlled valve and qmax by the flow controlled valve. Examples of performance curves are shown in Figure DD.2݌
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Key 1 Setting point 2 Upper limit 3 Lower limit


Figure DD.2 — Performance curve of industrial pneumatic gas/air ratio regulators 


DD.2.3.3.6 Flow variation zero pressure regulator industrial type A zero pressure regulator industrial type shall be tested as follows: a) With the nominal inlet pressure the rated flow is set to 30 % of qmax. Adjust the outlet pressure to zero. b) Keep the inlet pressure p1. Vary q from qmin to qmax by setting the flow control valve.  c) Measure the outlet p2 (at least 5 values). Examples of performance curves are shown in Figure DD.3. 


 
Key 1 Setting point 2 Upper limit 3 Lower limit


Figure DD.3 — Performance curve of industrial zero pressure regulator 
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DD.2.4 Settling time test 


DD.2.4.1 Requirement The settling time is stated in the installation and operating instructions, the measured settling time shall not exceed this value when tested in accordance to DD.2.4.2. 
DD.2.4.2 Test Increase the control pressure in a stepwise change from minimum to maximum over a period of 0,9 times the declared stated settling time (see Figure 1). Measure the time taken for the pressure difference p6 to achieve a settling tolerance of ±5 %. Repeat the test with the control pressure decreasing in a stepwise change from maximum to minimum over a period of 0,9 times the declared stated settling time. Measure the time taken for the pressure difference p6 to achieve a settling tolerance of ±5 %. The tests are performed at minimum inlet pressure p1min and maximum rated flow rate qmax. 
DD.2.5 Gas/air ratio adjustment 


DD.2.5.1 Requirement If the gas/air ratio is adjustable, the gas/air ratio regulator performance shall comply with DD.2.3 and DD.2.4 when the adjustment is at its extreme limits. The range of pressure ratios achieved shall cover the declared adjustment range stated in the installation and operating instructions when tested. 
DD.2.5.2 Test Carry out tests at maximum and minimum gas/air ratio settings and check conformity to DD.2.3 and DD.2.4. 
DD.2.6 Offset adjustment 


DD.2.6.1 Requirement If offset adjustment stated in the installation and operating instructions, the offset adjustment shall cover the range stated in the installation and operating instructions when tested according to DD.2.6.2. 
DD.2.6.2 Test Verify that the offset can be adjusted over the range according to DD.2.6.1. 
DD.2.7 Endurance 


DD.2.7.1 Requirement After testing according to DD.2.7.2 the leak-tightness and control performance shall meet the requirements of 7.2.2, and DD.2.3. 
DD.2.7.2 Test The test is performed according to BB.2.9.2.2 
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 Annex EE(informative) 
 


Typical regulators and regulator parts 


These diagrams are provided for information; regulators can operate on other principles and be composed of different components. 


 
a) Weight-loaded 


 
b) Spring-loaded 


 
c) Spring-loaded, with compensating diaphragm 


Key 1 breather    6 valve bob 2 weights    7 compensating diaphragm 3 main diaphragm  8 spring 4 valve seat   9 diaphragm plate 5 valve stem 
Figure EE.1 — Schematic diagram of types of constant pressure regulators 
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Annex ZA 
(normative) 


 
Specific regional requirements in European countries 


Shall be according to ISO/CD 23550:2016, Annex ZA.  
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Annex ZB 
(normative) 


 
Specific regional requirements in Canada and USA 


Shall be according to ISO/CD 23550:2016, Annex ZB. 
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Annex ZC 
(normative) 


 
Specific regional requirements in Japan 


Shall be according to ISO/CD 23550:2016, Annex ZC.  
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Bibliography 


Shall be according to ISO/CD 23550:2016, Bibliography with the following addition: [1] ISO 6708:1995, Pipe work components — Definition and selection of DN (nominal size) [2] IEC 60529, Degrees of protection provided by enclosures (IP code) [3] IEC 60730-1, Automatic electrical controls — Part 1: General requirements [4] IEC 60998-2-1, Connecting devices for low voltage circuits for household and similar purposes — 
Part 2-1: Particular requirements for connecting devices as separate entities with screwtype 
clamping units [5] IEC 60998-2-2, Connecting devices for low voltage circuits for household and similar purposes — 
Part 2-2: Particular requirements for connecting devices as separate entities withscrewless-type 
clamping units [6] IEC 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement 
techniques — Power frequency magnetic field immunity test [7] IEC 61010 (all parts), Safety requirements for electrical equipment for measurement, control and 
laboratory use [8] IEC 61508-1, Functional safety of electrical/electronic/programmable electronic safety-related 
systems — Part 1: General requirements [9] ANSI/ASME B 1.1, Unified inch screw threads (UN and UNR Thread Form)  
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Safety and control devices for gas burners and gas-burning 
appliances — Particular requirements — Part 8: 
Multifunctional controls 


Add the below Annex BB "Overheating safety devices" after ISO 23551-8: 2016, Annex AA.  Annex BB(normative) 
 


Overheating safety devices 


BB.1 General This annex is applicable to the specific requirements of a MFC that incorporates an overheating safety device. MFC which incorporates an overheating safety device shall comply with the additional requirements given in this Annex. 
BB.2 Terms and definitions 


BB.2. 1 
overheating safety device temperature sensing device which is intended to keep temperature below one particular value during abnormal operating conditions of the appliance and which has no provision for setting by the end user Note 1 to entry: These devices usually use a thermistor or a bimetal sensing part (element). 
BB.2.2 
sensing part part of the overheating safety device which is intended to be exposed to the influences of the activating quantity to which the automatic action of a sensing control responds Note 1 to entry: Examples of overheating safety devices are shown in Figure BB.1.  
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Example a) Example b) 
Key 1 thermo-electric flame supervision safety  device 2 burner 3 gas shut-off valve 4 sensor 


Key5 object to be measured (heated by burner) 6 burner control unit  
Figure BB.1 ― Examples of overheating safety devices 


BB.2. 3 
overheating temperature temperature at which the overheating safety device functions to reduce or turn off the gas supply to the burner during abnormal operating conditions of the appliance 
BB.2. 4 
thermistor thermally sensitive semiconductor resistor, which shows over at least part of its resistance/temperature (R/T) characteristic a significant non-linear change in its electrical resistance with a change in temperature Note 1 to entry: See also IEC 60730-1. 
BB.2. 5 
bimetal object that is composed of two separate metals joined together 
BB.3 Additional requirements 


BB.3.1 Moving parts If overheating safety device has moving sensing elements (e.g. with springs), the operation shall not be impaired by other parts. 
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BB.3.1.1 Performance requirements 


BB.3.1.1.1 General The performance of a MFC incorporating an overheating safety device shall take into consideration the safety and endurance. If the OSD incorporated in the MFC uses electronic parts, it is covered in the relevant clauses in ISO 23550:2011 and IEC 60730-1 and/or other relevant standards. 
BB.3.1.1.2 Overheating temperature test 


BB.3.1.1.2.1 Requirement Gas flow shall be reduced or shut-off when overheating temperature occurs and the deviation of the overheating temperature for overheating safety device shall be within the temperature limits as specified by the manufacturer. 
BB.3.1.1.2.2 Test MFC that incorporates an overheating safety device shall be tested according to related standards or according to manufacturer instructions. MFC that incorporates an overheating safety device shall be tested according to related standards or according to manufacturer instructions. 
BB.3.1.2 Endurance 


BB.3.1.2.1 General The overheating safety devices shall withstand any mechanical, chemical thermal conditions to which they can be subjected during normal use. 
BB.3.1.2.2 Mechanical Requirement If overheating satety device has moving parts, it shall withstand the number of 50 000 cycles. After endurance tests, MFC it shall remain satisfactory and comply with the condition stated in ISO 23550:2011, 7.2.1. 
BB.3.1.2.3 Test MFC that incorporates an overheating safety device shall be tested according to related standards or according to manufacturer instructions. Non-attached sensing part press up to the maximum moving distance and fully return to 1 cycle at ambient temperature. 
BB.3.1.3.1 Thermal Requirement Sensing part of overheating satety device shall withstand the number of 1 000 cycles. After endurance tests, the sensing part shall remain satisfactory and comply with the condition stated in ISO 23550:2011, 7.2.1. 
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BB.3.1.3.2 Test MFC that incorporates an overheating safety device shall be tested according to related standards or according to manufacturer instructions. For each cycle of overheating safety device, the surface of the sensing part shall be maintained at the specified overheating temperature as declared by the manufacturer ±5 K for 5 min and shall be exposed to ambient temperature for 5 min. 






