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DISCLAIMERS AND COPYRIGHT

Nothing contained in this publication is to be construed as granting any right, by implication
or otherwise, for the manufacture, sale, or use in connection with any method, apparatus, or
product covered by letters patent, or as insuring anyone against liability for infringement of
letters patent.

This publication was developed as a service to the natural gas industry and to the public. Use
of this publication is voluntary and should be taken after an independent review of the
applicable facts and circumstances.

Efforts have been made to ensure the accuracy and reliability of the data contained in this
publication; however, the American Gas Association (AGA) makes no representation,
warranty, or guarantee in connection with this publication and hereby expressly disclaims
any liability or responsibility for loss or damage resulting from its use or from the use of any
product or methodology described herein; for any violation of any federal, state, or
municipal regulation with which this publication may conflict; or for the infringement of any
patent from the use of this publication. Nothing contained in this publication should be
viewed as an endorsement by AGA of any particular manufacturer’s products.

Permission is granted to republish material herein in laws or ordinances, and in regulations,
administrative orders, or similar documents issued by public authorities. Those desiring
permission for other publications should consult the Operations and Engineering Section,
American Gas Association, 400 North Capitol Street, NW, 4™ Floor, Washington, DC
20001, USA.

Copyright © 1990, 2003 American Gas Association and American Petroleum
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FOREWORD

AGA Report No. 3, Orifice Metering of Natural Gas and Other Related Hydrocarbon
Fluids, consists of four parts. This one is Part 1 — General Equations and Uncertainty
Guidelines. Other parts are:

Part 2 — Specification and Installation Requirements

Part 3 — Natural Gas Applications

Part 4 — Background, Development, Implementation Procedure, and
Subroutine Documentation for Empirical Flange-Tapped
Discharge Coefficient Equation

Each of the four parts is published separately to facilitate future changes, allow immediate
use, and reduce the size of the applicable part needed by most users. Although for many
applications each part can be used independently, users with natural gas applications should
obtain Parts 2, 3 and 4 before implementing Part 1.

This report applies to fluids that, for all practical purposes, are considered to be clean, single
phase, homogeneous, and Newtonian, measured using concentric, square-edged, flange-
tapped orifice meters; and the Part 1 of the report provides equations for computing the flow
through orifice meters and offers guidelines for uncertainty determination. Users of pipe tap
orifice meters are referred to AGA Report No. 3. Part 3, for some equations and guidelines
relevant to those meters.

This report has been developed through the cooperative efforts of many individuals from
industry under the sponsorship of the American Gas Association, the American Petroleum
Institute, and the Gas Processors Association, with contributions from the Chemical
Manufacturers Association, the Canadian Gas Association, the European Community,
Norway, Japan and others.

It may become necessary to make revisions to this document in the future. Whenever any
revisions are advisable, recommendations should be forwarded to the Operations and
Engineering Section, American Gas Association, 400 N. Capitol Street, NW, 4™ Floor,
Washington, DC 20001, U.S.A. A form has been included at the end of this report for that

purpose.
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PART 1 ~-GENERAL EQUATIONS AND UNCERTAINTY GUIDELINES

1.1 Introduction
111 SCOPE

This standard provides a single reference for engineering equations, uncertainty estima-
tions, construction and installation requirements, and standardized implementation recom-
mendations for the calculation of flow rate through concentric, square-edged, flange-tapped
orifice meters. U.S. customary [Inch-Pound (IP)] and International System of Units (SI) are
included.

11.2 ORGANIZATION OF STANDARD

The standard is organized into four parts. Parts 1, 2, and 4 apply to the measurement of
any Newtonian fluid in the petroleum and chemical industries. Part 3 focuses on the appli-
cation of Parts 1, 2, and 4 to the measurement of natural gas.

1.1.2.1  Part 1 - General Equations and Uncertainty Guidelines

The mass flow rate and base (or standard) volumetric flow rate equations are discussed,
along with the terms required for solution of the flow equation.

The empirical equations for the coefficient of discharge and expansion factor are pre-
sented. However, the bases for the empirical equations are contained in other sections of this
standard or the appropriate reference document.

For the proper use of this standard, a discussion is presented on the prediction (or deter-
mination) of the fluid’s properties at flowing conditions. The fluid’s physical properties shall
be determined by direct measurements, appropriate technical standards, or equations of state.

Uncertainty guidelines are presented for determining the possible error associated with
the use of this standard for any fluid application. User-defined uncertainties for the fluid’s
physical properties and auxiliary (secondary) devices are required to solve the practical
working formula for the estimated uncertainty.

11.2.2 Part 2 - Specification and Installation Requirements

Specifications are presented for orifice meters, in particular, orifice plates, orifice plate
holders, sensing taps, meter tubes, and flow conditioners.

Installation requirements for orifice plates, meter tubes, thermometer wells, flow
conditioners, and upstream/downstream meter tube lengths are presented.

1.1.2.3 Part 3 - Natural Gas Applications

The application of this standard to natural gas is presented, along with practical
guidelines. Mass flow rate and base (or standard) volumetric flow rate methods are presented
in conformance with North American industry practices.



