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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.

Inissuing and making thisdocument available, the AGA isnot undertakingto 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 resultingfrom the use of or reliance on it. Users of this publicationare 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 intendto urge action thatis 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 B109.4 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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Permission is granted to republish material herein in laws or ordinances as well as regulations,
administrative orders or similar documents issued by public authorities. Those desiring permission for other
publication should consult the American Gas Association, ATTN: ANSI B109.4 Secretariat, 400 N. Capitol St., NW,
Washington, DC, U.S.A.



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 of 1% inches
(32 mm) and smaller with outlet pressure of 2psig (3.48 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 provisionsit 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’spreparation, 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 42
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.


http://www.ansi.org/

HISTORY OF DEVELOPMENT OF THE STANDARD
FOR SELF-OPERATED DIAPHGRAM-TYPE GAS SERVICE REGULATORS

In December 1989 at an ad hoc meeting, representatives of the ANSI Z223.1 and Z21 committees,
AGA, Gas Appliance Manufacturers Association (GAMA) and several other industry organizations
recommended that an ANSI standard for service regulators be developed. It was recognized that a systems
approach to pressure control and over-pressure protection was necessary to ensure consistency between the
ANSI standards that cover the houseline and the utilization equipment. In April 1990, a revision that added
service regulatorsto the scope of ANSI B109 ASC was approved.

The AGA Operating Section assembled a service regulator standard development task group with
representatives from the AGA Distribution Measurement Committee, Customer Service and Ultilization
Committee, Distribution Engineering Committee and the major service regulator manufacturers. A
representative from the Committee on Canadian Gas Service Regulator Standard was also included.
Throughout the development, consideration was given to harmonizing the new standard with the Canadian
standard. A first draft was completed in 1993. The draft was revised a number of times and was approved by
the AGA Operating Section before it was presented to the ANSI B109 Accredited Standard Committee
in January 1996.

The ANSI B109 Accredited Standard Committee requested comments on the proposed service regulator
standard in May 1996. During a public meeting on Jan. 30, 1997, the committee addressed the comments
and approved the standard for submittal to ANSI for endorsement as an American National Standard. The
first edition was approved in April 1998.

The B109 Committee reaffirmed the existing standard in 2008. In 2009 the Committee submitted a Project
Initiation Notification (PINS) to begin the revision process. Begun in 2010, the revision of the standard
included deliberation on topics like salt spray test and high-density polyethylene (HDPE). The revision process
concluded in December 2016 with the publication of the second edition incorporating setpoints up to 2 psig
and recommended maximum allowable operating pressures (MAOP) downstream.

The third edition addresses the use of integral slam shut valves used to shut off the supply of gas from the
service regulator as another means of overpressure protection (OPP). The slam shut device is commonly used
outside of North American as a primary means of OPP. Insome installations, venting of gasthrough an internal
relief valve may not be allowed due to clearance issues and population density in the immediate area of the
regulator. The committee added language to accommodate slam shut valves and testing criteria used to validate
their design and performance.
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1.0

2.0

Scope

This standard shall apply to the minimum design, material, performance and testing requirements of
1Y inches (32 mm) and smaller self-operated diaphragm-type natural gas service regulators operating
at 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 P,) to pressures at 2 psig or less (13.8 kPa). This standard

shall apply only to regulators manufactured after theé approval date of this standard.

This standard includes overpressure protection options including internal relief valves (IRVs) and self-
operated integral slam shut valves.

Definitions
Regulator Accuracy: The deviationin 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 ventsinto 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.

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
deadband.

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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