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DISCLAIMER AND COPYRIGHT

The American Gas Association’s (AGA) Operations and Engineering Section provides a forum for
industry experts to bring their collective knowledge together to improve the state of the art in the areas
of operating, engineering and technological aspects of producing, gathering, transporting, storing,
distributing, measuring and utilizing natural gas.

Through its publications, of which this is one, AGA provides for the exchange of information within the
natural gas industry and scientific, trade and governmental organizations. Many AGA publications are
prepared or sponsored by an AGA Operations and Engineering Section technical committee. Whi~
AGA may administer the process, neither AGA nor the technical committee independently tests,
evaluates or verifies the accuracy of any information or the soundness of any judgments cuntaned
therein.

AGA disclaims liability for any personal injury, property or other damages of any natu:> whasoever,
whether special, indirect, consequential or compensatory, directly or indirectly resultit,g from the
publication, use of or reliance on AGA publications. AGA makes no guaranty ar viarranty as to the
accuracy and completeness of any information published therein. The informction ¢ontained therein
is provided on an “as is” basis and AGA makes no representations or “arrcnties including any
expressed or implied warranty of merchantability or fithess for a particile: curpese.

In issuing and making this document available, AGA is not undertak’ng to render professional or other
services for or on behalf of any person or entity. Nor is AGA unde.te “inqg to perform any duty owed by
any person or entity to someone else. Anyone using this decume.rt should rely on his or her own
independent judgment or, as appropriate, seek the advice of a cor ipetent professional in determining
the exercise of reasonable care in any given circumstanc=s.

AGA has no power, nor does it undertake, to police vr ei force compliance with the contents of this
document. Nor does AGA list, certify, test or inspect proaucts, designs or installations for compliance
with this document. Any certification or other sta‘ement of compliance is solely the responsibility of the
certifier or maker of the statement.

AGA does not take any position with re< ns.ct-to the validity of any patent rights asserted in connection
with any items that are mentioned in 0. arc % 1e subject of AGA publications, and AGA disclaims liability
for the infringement of any patent rosuiing from the use of or reliance on its publications. Users of
these publications are expressh auv sed that determination of the validity of any such patent rights,
and the risk of infringement o such rights, is entirely their own responsibility.

Users of this publicatic:i chouc!d consult applicable federal, state and local laws and regulations. AGA
does not, through its . blic ations intend to urge action that is not in compliance with applicable laws,
and its publications may .~ot be construed as doing so.

Changes to “his 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 anl sent to: Operations & Engineering Section, American Gas Association, 400 North
Cap.:ol St eet, NW, 4™ Floor, Washington, DC 20001, U.S.A. Suggested changes must include:
cc.'tacinfo mation, including name, address and any corporate affiliation; full name of the document;
oiggosted revisions to the text of the document; the rationale for the suggested revisions; and
per.nission to use the suggested revisions in an amended publication of the document.
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SECTION 1 - INTRODUCTION TO ORIFICE METERS

1.1 Scope

This manual provides instructions related to the principle of operation, typical operating
characteristics, and applications of Orifice Meters as well as installation, calibration,
testing, and maintenance procedures, and computations used in the calculations of flow
for the measurement of natural gas. Typical applications include measuring single-ohase
gas flow found in production, process, transmission, storage, distribution, and vona use
gas measurement systems.

This manual also provides practical formulas for reference and training of ne v entrants
to the industry, as well as measurement office and non-technical indivic'uals unfamiliar
with natural gas orifice meter measurement. It is intended for use in canjur ction with API
MPMS 14.3/AGA Report No.3 — Orifice Metering of Natural =as .and Other Related
Hydrocarbon Fluids, API MPMS 21.1-Flow Measurement UL:oinc Electronic Metering
Systems-Section 1: Electronic Gas Measurement, and-technical manuals produced by
meter manufacturers. The general guidance provided.in 'ns manual is not intended to
replace or supersede the meter design-specific informetior provided by the manufacturer.
This manual is not intended for use as a standaru and is not intended for reference in a
tariff or other regulatory documents.

1.2  History

The history of orifice metering beganin the early 1900’s. The first test data was done by
the U.S. Geological Survey, arnd w1913 the first “Handbook of Natural Gas” was
published. The Handbook has k2en around for over 100 years.

Orifice meters are usec to ieasure the flow rate of fluids in pipes. The first orifice used
for steam-flow measui2ment was furnished to Hodgson in 1910 by Holbrook Gaskell of
the United Alkali Campany.! The history of orifice meters and their calibration,
construction,.and' installation is covered in a report by the Joint Committee on Orifice
Coefficients of \he American Gas Association and the American Society of Mechanical
Enginees.?

Th> oiifice meter consists of a flat plate that has a square-edged hole accurately
machined in it and placed concentrically in a pipe. As fluid flows passes through the pipe
|'ate hole, the flow suddenly contracts it undergoes velocity change causing a pressure

1 https://link.springer.com/chapter/10.1007/978-3-319-16880-7_1
2 https://babel.hathitrust.org/cgi/pt?id=wu.89080453087&seq=4
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