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AMERICAN GAS ASSOCIATION (AGA) 
NOTICE AND   DISCLAIMER 

 
This document was developed through a voluntary consensus standards development process via the American 

National Standards Institute (ANSI) essential requirements for due process for American National Standards 

(Edition January 2014). While the American Gas Association (AGA) administers the process and establishes rules 

to promote fairness in the development of consensus, it does not write the document, and it does not independently 

test, evaluate or verify the accuracy or completeness of any information or the soundness of any judgments 

contained in this publication. 

The AGA disclaims liability for any personal injury, property damages or other damages of any nature whatsoever, 

whether special, indirect, consequential or compensatory, directly or indirectly resulting from this publication, the 

use of or reliance on this publication. The AGA also makes no guarantee or warranty as to the accuracy or 

completeness of any information published herein. 

In issuing and making this document available, the AGA is not undertaking to render professional or other services 

for or on behalf of any person or entity. Nor is the AGA undertaking to perform any duty owed by any person or 

entity to someone else. Anyone using this document should rely on his or her own independent judgment or, as 

appropriate, seek the advice of a competent professional in determining the exercise of reasonable care in any 

given circumstances. 

The AGA has no power, nor does it undertake, to police or enforce compliance with the contents of this document. 

Nor does the AGA list, certify, test or inspect products, designs or installations for compliance with this document. 

Any certification or other statement of compliance with the requirements of this document shall not be attributable 

to the AGA and is solely the responsibility of the certifier or maker of the statement. 

The AGA does not take any position with respect to the validity of any patent rights asserted in connection with 

any items that are mentioned in or are the subject of this publication, and the AGA disclaims liability for the 

infringement of any patent resulting from the use of or reliance on it. Users of this publication are expressly advised 

that determination of the validity of any such patent rights and the risk of infringement of such rights is entirely 

their own responsibility. 

Users of this publication should consult applicable federal, state, and local laws and regulations. The AGA does 

not, through this publication, provide legal advice for any purpose or intend to urge action that is not in compliance 

with applicable laws and this publication may not be construed as doing so. 

Changes to this document may become necessary from time to time. If changes are believed appropriate by any 

person or entity, such suggested changes should be communicated to AGA in writing using the form found at the 

end of the document titled, Form For Proposals on ANSI B109.5 and sent to: American Gas Association, ATTN: 

Secretariat B109, 400 North Capitol Street, NW, Suite 450, Washington, DC 20001, U.S.A. Suggested changes 

must include: contact information, including name, address and any corporate affiliation; full name of the 

document; suggested revisions to the text of the document; the rationale for the suggested revisions; and 

permission to use the suggested revisions in an amended publication of the document. 
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PREFACE 

This publication presents a basic standard for the safe and reliable operation and the substantial and durable 

construction of self-operated diaphragm-type natural gas service regulators for nominal pipe size up to and 

including 2 inches (50 mm) and smaller with outlet pressure up to 20 psig (138 kPa) and less. This work is 

the result of years of experience that has been supplemented by extensive research. The standard is intended 

to meet the minimum design, material, performance and testing requirements for efficient use of service 

regulators.  

 

It is recognized that during any transition period to the metric system, sizes and dimensions need to be 

expressed in either the metric system or the inch-pound system or both. In this document, both systems are 

used with the inch-pound units given preference. In most cases, a soft conversion from existing inch-pound 

values is shown. Soft conversion implies a change in nomenclature only. In this document, the alternative 

nomenclatures (metric and inch-pound) are shown by using parentheses and can be used interchangeably. 

 

Nothing in this standard is to be considered as in any way indicating a measure of quality beyond compliance 

with the provisions it contains. It is designed to allow the construction and performance of service regulators 

that may exceed the various provisions specified in any respect. In this standard’s preparation, recognition was 

intended to be given to the possibility of improvement, through the ingenuity of design or otherwise. As 

progress takes place, revisions may become necessary. Whenever such revisions are believed desirable, 

recommendations should be forwarded to the Chairman of ANSI B109 Committee, American Gas Association, 

400 N. Capitol St., NW, Washington, DC 20001 

 

Users of this document should consult applicable federal, state and local regulations. The AGA does not, by 

the publication of this document, intend to present specifications that are not in compliance with applicable 

rules, and this document may not be construed as doing so. 

 

NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the 

American National Standards Institute Inc. (ANSI) require that action is taken to reaffirm, revise or withdraw 

this standard no later than five years from the date of publication. Whenever any revisions are deemed 

advisable, recommendations should be forwarded to the American Gas Association. A form is included for 

that purpose at the end of this standard. Purchasers of American National Standards may receive current 

information on all standards by writing to the American National Standards Institute Inc., 11 West 42nd 

Street, New York, NY 10036, U.S.A.; by calling (212) 642-4900; by faxing ANSI at (212) 398-0023; or by 

visiting ANSI’s website at http://www.ansi.org. To purchase additional copies, visit Techstreet’s website at 

http://www.techstreet.com/aga. 
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` 

HISTORY OF DEVELOPMENT OF THE STANDARD 

FOR SELF-OPERATED DIAPHGRAM-TYPE GAS SERVICE REGULATORS 
 

The first edition of the ANSI B109.4 Standard for Self-Operated Diaphragm-Type Natural Gas Regulators 

(nominal pipe size 1-1/4 inches and smaller with outlet pressure of 2 psi and less) was approved in April 1998. 

The standard was subsequently revised in December 2016 (second edition) and October 2021 (third edition). 

 

In early-2020 the B109 Committee began discussion of the need for a new standard for regulators not covered by 

the B109.4 Standard, i.e., commercial and industrial regulators. In May 2020 the Committee submitted a Project 

Initiation Notification (PINS) to begin development of a new standard project to address self-operated diaphragm-

type regulator with nominal pipe size up to 2 inches (50 mm). This new standard would be designated as B109.5 

Standard. 

 

The B109 Committee established the B109.5 Task Group at their virtual Fall 2020 meeting. This new B109.5 

Task Group began meeting virtually in early-2021 and continued development throughout 2021 and 2022.  

 

The B109 Committee approved the standard for submittal to ANSI for endorsement as an American National 

Standard on April 15, 2024. The first edition was approved on April 16, 2024. 
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1.0 Scope 
 

This standard shall apply to the minimum design, material, performance, and testing requirements of natural 

gas service regulators up to and including 2 inches (50 mm) not covered in ANSI B109.4 and inlet pressures 

up to 125 psig (861.8 kPa). These regulators are used to control the gas delivery pressure (also referred to 

as set pressure or P2) to pressures at 20 psig or less (138 kPa). This standard shall apply only to regulators 

manufactured after the approval date of this standard. 
 

This standard includes overpressure protection options including internal relief valves (IRVs), self- 

operated integral slam shut valves, integral monitors, and internal monitors. 

 

2.0 Definitions 
 

Regulator Accuracy: The deviation in outlet pressure from the set point. 

 

Slam-Shut Accuracy Group: The deviation in outlet pressure from the setpoint measured as a percentage. 

 

Bypass: A device, usually internal to the slam shut, that allows the equalization of pressure across the slam 

shut valve in order to reset it from a closed position. 

 

Casings: The casing is a pressure retaining part of the regulator which encloses either the spring and/or 

diaphragm assembly. 

 
Diaphragm: A flexible element used to sense the outlet pressure and, in combination with the loading 
spring and linkage, to position the valve to control the downstream pressure. 
 

Diaphragm Case or Casing: The housing for the diaphragm usually consists of an atmospheric or ambient 

casing and a gas or fuel casing. The gas or fuel casing and the diaphragm form the gas or fuel chamber. 

The atmospheric or ambient casing and the diaphragm form the atmospheric or ambient chamber. 

The diaphragm seals and separates the gas or fuel chamber from the atmospheric or ambient chamber. The 

atmospheric or ambient chamber houses the loading spring and vents into the atmosphere. 

 

Diaphragm Plate: A rigid disk in contact with the diaphragm, which transmits the force of the loading 

mechanism (weights, springs, etc.) to the diaphragm. 

 

Droop: The drop in outlet pressure from set point with respect to increasing gas flow rate. 

 
Fixed-Factor Regulation: Regulator accuracy held to typically +/- 1% absolute (ABS) of set pressure or 
P2, which will allow a utility to meter gas without doing pressure correction at the meter. 

 
Full relief: A relief valve with sufficient capacity to provide a full layer of over pressure protection for the 
regulator’s full capacity at specified conditions. 
 

Hysteresis: Characteristic used to describe a deviation in the regulator performance based on internal 

friction, the diaphragm material and flow. This may also be referred to as regulator dead band. 

 

Inlet Pressure, Rated: The highest inlet pressure allowed to be supplied to the regulator. 

 

Inlet Pressure, Maximum: The highest inlet pressure to which tests have been conducted to determine 

that the regulator will control the outlet pressure within acceptable limits. 
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Integral Slam-shut: An independent mechanism sharing the same body of the pressure regulator shutting 
off the gas supply based upon high or low pressure at specified setpoint also called Over Pressure Shut-Off 
(OPSO) / Under Pressure Shut-Off (UPSO). 
 
Limited relief: a relief valve with a capacity up to 2.5 scfh (0.07 Sm3/h) at specified conditions. 
 
Integral monitor: A fully independent redundant device sharing only the same body of the pressure 
regulator and capable of taking over the pressure control at an elevated safe pressure in the event of the 
working regulator failure. 
 
Internal monitor: An internal mechanism sharing several parts with the regulator like, but not limited to 
diaphragm and stem, which provides a secondary sealing during lock-up condition in the event of primary 
sealing seat failure. 
 

Internal Relief Valve (IRV): A relief valve that relieves excessive outlet pressure through the diaphragm 
and vent assembly. The internal relief set point is a function of the regulator’s set point and the maximum 
allowable build-up of downstream pressure. 
 

Loading Spring: A spring placed on the diaphragm or diaphragm plate and contained in the atmospheric 

casing, which opposes the gas pressure exerted against the opposite side of the diaphragm. The outlet 

pressure of the regulator is set by the compression of this spring. 

 

Lock-Up: The state of the regulator when inlet pressure is applied, and no gas is flowing. 

 

Lock-Up Pressure: The rise in outlet pressure above set pressure when there is no flow through the 

regulator. 

 

Maximum Capacity: The flow rate at maximum travel generally used for safety or relief valve sizing. 

 

Natural Gas: A naturally-occurring mixture of hydrocarbon compounds and various non-hydrocarbons 

existing in the gaseous phase or in solution with crude oil in natural underground reservoirs as reservoir 

conditions.  The principal component of natural gas is methane along with other primary hydrocarbons, 

including ethane, propane, butanes, and pentanes.  Typical non-hydrocarbon gases that may be present in 

reservoir natural gas are carbon dioxide, helium, hydrogen sulfide, and nitrogen. 

 
Orifice: The primary flow restrictor that is used to control the flow of gas. It is the position of the valve disk 
with respect to the seating surface of the orifice that determines the amount of gas flowing through the 
regulator. 

 

Over-Pressure or Under-Pressure Shut-Off (OPSO/UPSO): A device designed to stop the flow of gas 

when the outlet pressure drops below or increases above a pre-determined pressure. Also called Over-

Pressure Cut Off (OPCO) or slam shut valve. This device can be either standalone or integral within the 

regulator. 

 

Pressure, Absolute: The gauge pressure plus the barometric or atmospheric pressure. Pounds per square 

inch absolute, abbreviated as psia (kPa(abs)). 

 

Pressure, Atmospheric: The pressure due to the weight of the atmosphere (air and water vapor) on the 
Earth’s surface. The average atmospheric pressure at sea level has been defined as 14.696 psia (101.33 
kPa(abs)). 
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Pressure Differential: The difference in pressure between two points in a gas system. 

 

Pressure Drop: The loss in pressure between two points in a system in which gas is flowing. 

 

Pressure, Gauge: Pressure measured relative to the atmospheric pressure (atmospheric pressure being 

defined as zero). Abbreviated psig (kPa(abs)). 

 

Pulsation, Hunting or Chattering: An unstable state in which there is oscillation of the regulator 

diaphragm, linkage and/or mechanisms that causes noise and/or fluctuating outlet pressure. 

 

Rated Capacity: The rate of flow obtainable through a regulator, for specified inlet and outlet conditions, 

at a specified droop or accuracy of regulation. 

 

Regulator, direct acting: A pressure regulating valve where the sensing element (diaphragm), loading 

element (spring), main stem, and restricting element (valve seat) all move in the same line in a one-to-one 

ratio. 

 

Regulator, lever operated: A pressure regulating valve that uses a lever or fulcrum as a force multiplier 

between the sensing element (diaphragm) and the restricting element (valve disk/orifice) 

 
Room Temperature: A temperature of from 59 °F to 77 °F (15 °C to 25 °C), which is suitable for human 
occupancy and at which laboratory experiments are usually performed. 
 
Standard Cubic Feet per Hour (scf/h): Standard cubic feet per hour rate of flow. For the purpose of this 

standard, a cubic foot is defined as a volume of one cubic foot (0.0283 cubic meters) of gas at a temperature 
of 60 °F (15.6 °C) and at an absolute pressure of 14.73 psia (101.56 kPa). All published material shall be 
based on gas with a 0.60 specific gravity. 
 
Standard Cubic meter per Hour (Sm3/h): Standard cubic meter per hour rate of flow. For the purpose of 
this standard, a cubic meter is defined as a volume of one cubic meter (35.314 cubic feet) of gas at a 
temperature of 15°C (60 °F) and at an absolute pressure of 101.56 kPa (14.73 psia). All published material 
shall be based on gas with a 0.60 specific gravity. 

 

Seal Cap: The cap serving as a weather seal and external closure for the loading spring and spring 

adjustment screw. 

 
Set Flow: The flow rate used for the initial setting of the regulator at a specified inlet pressure and outlet 
set pressure. 
 

Service Regulator: The device on a service line that controls the pressure of gas delivered from a higher 

pressure to the pressure provided to the customer. 

 

Set Pressure, Setting Pressure, Set Point or P2 : The initial setting of the regulator outlet pressure at a 

specified set flow and inlet pressure. 

 

Specific Gravity: The ratio of the mass density of a gas mixture at a defined pressure and temperature to 

the mass density of dry air at the same pressure and temperature. 

 

Spring Adjustment Mechanism: Usually a threaded part by which the loading spring is adjusted to set the 

outlet pressure. 
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Token Relief: a relief valve with a capacity greater than 2.5 Scfh (0.07 Sm3/h), but less than the regulator’s 

full capacity at specified conditions.   

 

Tripping Pressure: The pressure at which a slam shut trips either on a condition of high or low pressure. 

 

Valve: A valve consists of the valve orifice and valve disk, and it is used to control gas flow through the 

regulator. 

 

Valve Body: That part of the regulator that consists of inlet and outlet piping connections and the orifice. 

 
Valve Disk or Valve Seat: A resilient disk or similar device that is positioned with respect to the regulator 
valve orifice to control and shut off the flow of gas. 
 

Valve Linkage: A lever or mechanism connecting the diaphragm to the valve disk. 

 
Vent: The opening to the atmospheric side of the diaphragm casing through which the regulator breathes. 
This may be the point of connection for a vent pipe or vent cap and could also be the opening for the relief 
of excess downstream gas pressure. 
 
Vent Cap or Vent Screen: A cap that is inserted into the vent of the regulator to keep insects and water 
from getting into the regulator’s atmospheric or ambient casing. It may also act as a restrictor in the vent to 
prevent pulsation or chattering. 
 

Water Column (w.c.): The pressure required to support a column of water measured in inches. It would 

take 27.68 inches of water column (6.89 kPa) to equal 1 pound per square inch (psi). 
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3.0 General 
 

a) Regulators shall operate without objectionable noise, malfunction, hunting, pulsation or chattering 

over an ambient temperature range of -20 °F to 150 °F (-28.9 °C to 65.6 °C) unless a lower 

temperature of -40 °F (-40 °C) is specified by the manufacturer and at inlet pressures ranging up to 

a maximum of 125 psig (861.8 kPa gauge). 

 

b) All materials in the regulator and component parts shall be suitable for the intended use and shall 

be chemically resistant to constituents normally found in natural, manufactured and liquefied 

petroleum (LP) gasses. 
 

c) Copper parts shall not be permitted. Copper alloy parts shall contain no more than 70% copper. 

 

d) All surfaces in contact with the atmosphere shall be constructed or provided with a finish to prevent 

deterioration by normal exposure to the elements (refer to Section 4.7.2 and ASTM B117). 

 

e) Regulators shall bear a permanent and legible marking as per Section 4.9, “Markings.” 

 

f) An internal relief valve may be used to limit downstream pressure for the given orifice and inlet 

pressure rating in the event of a wide-open failure. Performance is based on a regulator without vent 

piping. Attachments to the vent, such as pipe fittings, piping, etc., affect relief capacity and 

downstream pressure build-up. If such material must be used, contact the manufacturer for 

recommendations concerning size, length and relief performance issues. 

 

g) The OPSO/UPSO may be used to stop the flow of gas in the event of an overpressure/under pressure 

condition. The operating mechanism shall be independent from that of the service regulator. All 

slam shut valves shall be manually reset. 
 

h) This standard contains SI (metric) equivalents to the English units of measure. If a value for a 

measurement given in this standard is followed by an equivalent value in other units, the first value 

given is to be regarded as the requirement. The equivalent value may be approximate. If a value for 

a measurement and an equivalent value in other units are both specified as a quoted marking 

requirement, the first stated unit, or both, shall be provided. 

 

i) Slam shuts within the scope of this document shall function in any mounting orientation. 
 

j) If equipped with a bypass for the purpose of equalization of pressure for resetting, the slam shut 

shall retain the bubble tight shutoff of the main valve. 

 

k) A visual indication may be provided to indicate the open or closed position of the slam shut. 

 

l) Both integral monitor and internal monitor can be considered over- pressure protection devices, 

but only an integral monitor can be considered a safety device equivalent to a slam shut having no 

shared part, except the body, with the monitored regulator. 

.
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4.0 Design Requirements 
 

Regulators and related over-pressure protection devices shall be constructed of materials (including 

lubricants and/or sealants) and component parts suitable for the intended use and shall be chemically resistant 

to constituents normally found in natural, manufactured and LP gasses. Alternative materials to those 

specified in sub- parts of this section may be used when manufacturers prove by testing that the minimum 

requirements of the standard are met. 

 
4.1 Valve Body 

 
4.1.1 The valve body, as a minimum, shall be constructed of materials meeting the following 

specifications in Table I below: 

 

TABLE I 

MATERIAL SPECIFICATION 

Grey Iron ASTM A126 Classes A, B or C,  

ASTM A48 of Class 30 or higher 

Ductile Iron ASTM A395 

Steel ASTM A216 

Aluminum ASTM B85 or ASTM B211 

 
4.1.2 The valve body shall conform to the dimensions and pressure requirements of the current 

edition of the ANSI/ASME B16.4, “Grey Iron Threaded Fittings.” ANSI/ASME B16.5 
"Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24, Metric/Inch Standard". The 
direction of gas flow shall be marked in accordance with Section 4.9, “Markings,” of this   
standard. 

 
4.1.3 All pipe threads shall conform to ANSI/ASME B1.20.1, “Pipe Threads, (Inch) General 

Purpose” specifications and chamfered or countersunk as set forth in ANSI B16.3, “Fitting, 
Malleable Iron Threaded.” 

 

4.1.4 The body shall be of materials with a melting point of not less than 800°F (427 °C). 

 

4.1.5 The valve body shall meet the strength, casting integrity and leakage- performance testing 

requirements of this standard. 
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