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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 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 gas industry and scientific, trade and governmental organizations. Each publication is
prepared or sponsored by an AGA Operations and Engineering Section technical committec:
While AGA may administer the process, neither AGA nor the technical committee indeperidently
tests, evaluates or verifies the accuracy of any information or the soundness of any juagments
contained therein.

AGA disclaims liability for any personal injury, property or other damages r.  ai.)’ nature
whatsoever, whether special, indirect, consequential or compensatory, directly c¢: indirectly
resulting from the publication, and use of or reliance on AGA publications. AGA makes no
guaranty or warranty as to the accuracy and completeness of any informaton pchlished therein.
The information contained therein is provided on an “as is” basis an.. A'3A makes no
representations or warranties including any expressed or implied va:ianty of merchantability or
fitness for a particular purpose.

In issuing and making this document available, AGA is not ur.de taking to render professional or
other services for or on behalf of any person or entity. Nor.is » 5A undertaking to perform any
duty owed by any person or entity to someone else. Ar.yor.2 u<ing this document should rely on
his or her own independent judgment or, as appronricte, seek the advice of a competent
professional in determining the exercise of reasonak!2 core in any given circumstances.

AGA has no power, nor does it undertake, to police ar enforce compliance with the contents of
this document. Nor does AGA list, certify, test or inspect products, designs or installations for
compliance with this document. Any certificat.on cor other statement of compliance is solely the
responsibility of the certifier or maker of the sic.ement. Any reference to trade names or specific
commercial products, methods, commoc:ies or services in this document does not represent or
constitute an endorsement, recommen. ation or favoring nor disapproval, disparage or disfavoring
by AGA or any other person of the spaocific commercial product, commaodity or service.

AGA does not take any po<i.on ith respect to the validity of any patent rights asserted in
connection with any items.th>t ar2 mentioned in or are the subject of AGA publications, and AGA
disclaims liability for the \2fringement of any patent resulting from the use of or reliance on its
publications. Users of thaese publications are expressly advised that determination of the validity
of any such patent r.2hts, and the risk of infringement of such rights, is entirely their own
responsibility.

Users of this nuxlication should consult applicable federal, state and local laws and regulations.
AGA does no, through its publications intend to urge action that is not in compliance with
applicable laws, and its publications may not be construed as doing so.

Changes tc this report may become necessary from time to time. If changes to this report are
helicvvea appropriate by any manufacturer, individual or organization, such suggested changes
should be communicated to AGA by completing the last page of this report titled, “Form for
iroposal on AGA Report No. 9” and sending it to Operations & Engineering Section,
American Gas Association, 400 North Capitol Street, NW, 4th Floor, Washington, DC
20001, U.S.A.

Copyright © 2022, American Gas Association, All Rights Reserved.
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FOREWORD

This report is a revision of the previous AGA Report No. 9, 2017 edition. It is a performance-
based specification for multipath ultrasonic meters for gas flow measurement. AGA’s Transmission
Measurement Committee (TMC) worked diligently for several years on its revision. It is the result
of a collaborative effort of users, meter manufacturers, independent consultants, flow-
measurement service providers and research organizations. This report was made available for
comments from other relevant AGA committees, the Committee on Gas Fluid Measurement
(COGFM) of the American Petroleum Institute (API), Section H of the GPA Midstream Associatic:
(GPA), ISO/TC 30/SC 5/WG 1 of the International Organization for Standardization, a:d the
committee for Measurement of Fluid Flow in Closed Conduit of the American Souiety. of
Mechanical Engineers (ASME - MFC).

This version of AGA Report No. 9 is intended to supersede all prior versions of tn.= document.
However, this document does not reference existing multipath ultrasonic meterinstallations. The
decision to apply this document to existing installations shall be at the disci=ticn of the parties
involved.

Research conducted in support of this report and cited herein has femuonstrated that multipath
ultrasonic meters can accurately measure gas flow and, therefore, si suld be able to meet the
requirements specified in this report when calibrated “ani installed according to the
recommendations contained herein. In consultation with a cemp atent professional, users should
follow appropriate installation, use and maintenance ofan tltraconic meter as applicable in each
case.

Flow-calibration guidelines are provided for occas 9ns'when a flow calibration is requested or
required to verify the meter's performance or to apply a calibration factor to minimize the
measurement uncertainty. (See Appendix A (‘nformative))

Unlike most traditional gas meters, mutigadh ultrasonic meters inherently have an embedded
microprocessor system. Therefore; thi.: répart includes, by reference, a standardized set of testing
specifications applicable to electronic yas meters. These tests, summarized in Appendix B
(Normative), are used to demans rate the acceptable performance of the multipath ultrasonic
meter’s electronic system unscr duicrent influences and disturbances.

The flow metering pack.ge and/or flow conditioner performance verification test found in
Appendix C (Normative) ‘s nitended to provide a method by which they can be shown to perform
under varying test flow cenditions within the limit set in this Appendix.

An exampie cf overall measurement uncertainty calculations is provided in Appendix D
(Informative) .ith assumed numerical values for estimating measurement uncertainty for sites
using ultrasonic gas flow meters.

In this docu ment the words shall, should and recommended are to be used to mean as follows:
~Jhaii” means a requirement to conform to the specific task.

‘Should” and “recommended” are used synonymously to indicate good practices to
follow, but not required to conform to the specific task.
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1.0 Introduction

11

1.2

Scope

This report is for multipath ultrasonic transit-time flow meters used for the
measurement of natural gas. It may be used for the measurement of other gases in
consultation with the meter manufacturer and a competent professional. Multipath
ultrasonic meters have at least two independent pairs of measuring transducers
(acoustic paths). Applications may include, but are not limited to, measurement of
single-phase gas flow through production facilities, transmission pipelines, storage
facilities, distribution systems and by end-use customers.

Principle of Measurement

Transit-time multipath ultrasonic meters are inferential meters that derive the aas
flow rate by measuring the transit times of high-frequency sound pulses. Souid
pulse transit times are measured between pairs of transducers. Pulses*rar.smitted
along the acoustic path in the direction of the gas flow have a grecter a erage
velocity relative to pulses transmitted against the gas flow. The di‘ererce’in the
sound pulse transit times is related to the average gas flow reiczity along that
specific acoustic path. Numerical calculation techniques are use o compute the
average axial gas flow velocity and the gas volume fiaw rate at line conditions
through the meter by combining the measurements of all ac Ive acoustic paths.

The accuracy of an ultrasonic gas meter dependc oi.sevzial factors, such as:

e Precisely measured dimensions of the flow meicr budy and ultrasonic transducer
locations

The velocity integration technigue inherent in e design of the meter

The shape of the velocity profile of tho flowing gas stream at the meter

Stability of the flowing gas stream

The accuracy of transit-time mzasuvs ments

Flow calibration

The accuracy of transit-tim~.m=2asurements depends on several factors, including:

e The electronic clock-ac_uracy and stability

e Accurate and consisi nt detection of sound pulse transit times

e Proper compersaun for signal delays of electronic components and transducers
e Dimensional ‘ntec rity of the flow meter body

Ultrasonic. | n.eter (USM) accuracy is dependent on these fundamental
charactcrizetions and their continued integrity over time. These accuracy
dependencies may be adversely influenced by operational degradation of the USM
over fime (e.g., erosion, corrosion and dirt build up on internal meter surfaces,
dlecuinics drift, etc.). Emphasis on USM diagnostic data collection and
imorprztation in this document is made to impress upon users the need to monitor
U 3SM integrity so that accuracy is maintained.
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