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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. Ilse
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 contain. in s
publication; however, the American Gas Association (AGA) makes no renresen.:tion,
warranty, or guarantee in connection with this publication and hereby express.v disclaims
any liability or responsibility for loss or damage resulting from its use or frim the use of any
product or methodology described herein; for any violation of any fecoral, state, or
municipal regulation with which this publication may conflict; or for wncintiingement of any
patent from the use of this publication. Nothing contained in this »nutlication should be
viewed as an endorsement by AGA of any particular manufactuier’s products.

Permission is granted to republish material herein in laws or o. tinances, and in regulations,
administrative orders, or similar documents issued by wblic authorities. Those desiring
permission for other publications should consult ti.¢ Cherauons and Engineering Section,
American Gas Association, 400 North Capitol Strect, NW, 4™ Floor, Washington, DC
20001, USA.

Copyright © 2000, 2003 America: Gas Association and American Petroleum
Institute, All Rights Reserved.
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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 2 — Specification and Installation Requirements. Other
parts are:

Part 1 — General Equations and Uncertainty Guidelines

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, allo 7 im nediate use,
and reduce the size of the applicable part needed by most users. Althor g fo.inany applications
each part can be used independently, users with natural gas applicat. »as iwre advised to obtain
Parts 1, 3 and 4.

This report applies to fluids that, for all practical purposes; uare ~onsidered to be clean, single
phase, homogeneous, and Newtonian, measured using con entiic, square-edged, flange-tapped
orifice meters; and the Part 2 of the report furnishes sp>ciiications and installation requirements,
and provides specifications for the construction and ‘istalation of orifice plates, meter tubes, and
associated fittings. Users of pipe tap orifice meters >re 5 2ferred to AGA Report No. 3, Part 3, for
specifications relevant to those meters.

This report has been developed through the vacoerative efforts of many individuals from industry
under the sponsorship of the America». Gas Association, the American Petroleum Institute, and
the Gas Processors Association, vvith ~eatributions from the Gas Research Institute, the Chemical
Manufacturers Association, the Cai.adiair Gas Association, and the Commission of the European
Communities, Norway, Japan..anc others.

The methods and criteria u ey to analyze data applied for April 2000 revision are described in the
relevant white papers 'nd w1 the Gas Research Institute research reports (see references in
Appendix 2-A)

Further revisions to this report may become necessary from time to time. Whenever any revisions
are deemed \dvi:able, recommendations should be forwarded to the Operations and Engineering
Section, » mecican Gas Association, 400 N. Capitol Street, NW, 4th Floor, Washington, DC
20007, U.S.r.. A form is included for that purpose at the end of this report.
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PART 2—SPECIFICATION AND INSTALLATION REQUIREMENTS

2.1 Construction and Installation Requirements

This document outlines the various design parameters that must be considered when designing metering facilities using orificc
meters. The mechanical tolerances found in this document encompass a wide range of orifice diameter ratins tc= which
experimental results are available. In several sections of this document, tolerances for the mechanical specifications have been
changed relative to previous editions. In particular, this revision includes a change to the installation requiremen... (mcter tube
lengths). This change reduces the uncertainty attributable to installation effects to a magnitude smaller than/ he v acert. nty of the
database supporting the Reader-Harris/Gallagher (RG) equation and, therefore, should not affect the uncertair., orev.cusly defined
for that equation.

This document does not require upgrading existing installations. If the meter installations are not upgr.'ded to meet this current
standard, however, measurement bias errors may exist due to inadequate flow conditioning and ups..~a. straight pipe lengths.
The decision to upgrade an existing installation shall be at the discretion of the parties involved.

Use of the calculation procedures and techniques shown in the AGA Report No.3, Parts 1 a»d 3. with existing equipment is
recommended, since these represent significant improvements over the previous methods. Howe ver, wie uncertainty levels for flow
measurement using existing equipment may be different from those quoted in Part 1.

Use of orifice meters at the extremes of their diameter ratio (f3,) ranges should be avoidea whenever possible. Good metering
design and practice tend to be somewhat conservative. This means that the use o1 *he tightest tolerances in the mid-diameter ratio
(3,) ranges would have the highest probability of producing the best measureme=t. A - indication of this is found in the section on
uncertainty in Part 1.

This standard is based on S, between 0.10 and 0.75. Minimum un<-=rtai ty ¢Zie orifice plate coefficient of discharge (C,) is
achieved with S, between 0.2 and 0.6 and orifice bore diameters greater ti.»n o1 2qual to 0.45 inch. Diameter ratios and orifice bore
diameters outside of this range may be used; however, the user shoul 1 consui. the uncertainty section in Part 1 for limitations.

Achieving the best level of measurement uncertainty begins with, but s not limited to, proper design. Two other aspects of the
measurement process must accompany the design effort; otherwise it 1s of little value. These aspects are the application of the
metering system and the maintenance of the meters, neither of which is considered directly in this standard. These aspects cannot
be governed by a single standard as they cover metering ¢ unlications that can differ widely in flow rate, fluid type, and operational
requirements. Therefore, the user must determine the Last mewer selection for the application and the level of maintenance for the
measurement system under consideration.

2.2 Symbols/Nomenclature

This standard reflects orifice meter ~ylicas n to fluid flow measurement with symbols in general technical use.

Symbol Represente? Qua ity

a Speed of soun !

Cd Orifice pla = cor fficient of discharge

Cd(FT) Flange tap o1 *ice plate coefficient of discharge

LCd(FT)/Cd Pcreet difference between baseline Cd and installation effect Cd
d O. fice plate bore diameter calculated at flowing temperature, 7f
dm Orifice plate bore diameter measured at temperature, Tm

dr Ou:fice plate bore diameter calculated at reference temperature, 7r
D Meter tube internal diameter calculated at flowing temperature, 7f
Di Published meter tube internal pipe diameter

D) Meter tube length downstream of orifice plate in multiples of published internal pipe diameters (see Figure 2-6)
Nm Meter tube internal diameter measured at 7m

Dn Nominal pipe diameter
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