AGA Report No. 7

Measurement of Natural Gas
by Turbine Meters

Revised
February 2006

Prepared by

Transmission Measuien.ert Committee

\
AG A

A,.ierican Gas Association

Cuoyr.ght © 2006 American Gas Association
400 North.Cayitol Street, NW, 4th Floor, Washington, DC 20001, U.S.A.
Phone  (212) 824-7000 « Fax: (202) 824-7082 « Web: www.aga.org

Catalog # XQ0601


http://www.aga.org/
https://www.stdhive.com/standards/aga-xq0601-pdf/



https://www.stdhive.com/standards/aga-xq0601-pdf/

DISCLAIMER AND COPYRIGHT

The American Gas Association's (AGA) Operating 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, the 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 Operating Section technical committee. While AGA may
administer the process, neither the AGA nor the technical committee independently. te.ts,
evaluates, or verifies the accuracy of any information or the soundness of any judgn.=nts
contained therein.

The AGA disclaims liability for any personal injury, property or other damages c: any ..ature
whatsoever, whether special, indirect, consequential or compensatory, directly or wuidirectly
resulting from the publication, use of, or reliance on AGA publications. The AGA makes no
guaranty or warranty as to the accuracy and completeness of any informatic 2 puv.shed therein.
The information contained therein is provided on an “as is” basis anc. the "AGA makes no
representations or warranties including any express or implied warunt, o1 merchantability or
fitness for a particular purpose,

In issuing and making this document available, the AGA is nov1r dertaking to render professional
or other services for or on behalf of any person or entity. Neiis 1. = AGA undertaking to perform
any duty owed by any person or entity to someone els¢. An_ron¢ using this document should rely
on his or her own independent judgment or, as approp.‘ate, seek the advice of a competent
professional in determining the exercise of reasonablc cai > in any given circumstances.

The AGA has no power, nor does it undertake, to pc'ice 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 «=rt fication or other statement of compliance is solely
the responsibility of the certifier or makc:0° the statement.

The AGA does not take any positior ~wit respect to the validity of any patent rights asserted in
connection with any items which «ve mentioned in or are the subject of AGA publications, and
the AGA disclaims liability-for the infringement of any patent resulting from the use of or
reliance on its publications. +'sers of these publications are expressly advised that determination
of the validity of any suc. pa.ent rights, and the risk of infringement of such rights, is entirely
their own responsibility.

Users of this publ.:atic n should consult applicable federal, state, and local laws and regulations.
The AGA does not, v rough its publications intend to urge action that is not in compliance with
applicable ‘aws, and its publications may not be construed as doing so.

This repot..is the cumulative result of years of experience of many individuals and organizations
acqu: inted with the measurement of natural gas. However, changes to this report may become
necensory from time to time. If changes in this report are believed appropriate by any
m.nufa sturer, individual or organization, such suggested changes should be communicated to
AfGA by completing the last page of this report titled, “Form for Suggestion to Change AGA
Report No. 7, Measurement of Natural Gas by Turbine Meters" and sending it to: Operations
& Engineering Services Group, American Gas Association, 400 North Capitol Street, NW,
4™ Floor, Washington, DC 20001, U.S.A.

Copyrights © 2006, American Gas Association, All Rights Reserved.
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FOREWORD

This report is published in the form of a performance-based specification for turbine meter for
natural gas flow measurement. It is the result of collaborative effort of natural gas users, turbine
meter manufacturers, flow measurement research organizations and independent consultants
forming Task Group R-7 of AGA’s Transmission Measurement Committee (TMC). In addition,
comments to this report were made by the Committee on Gas Flow Measurement (COGFM) of
the American Petroleum Institute (API).

Research conducted in support of this report and cited herein has demonstrated that turt ne
meters can accurately measure natural gas and, therefore, should be able to meet or exceed the
requirements specified in this report when calibrated and installed accordirg » ‘ue
recommendations contained herein. Users should follow appropriate installation, se and
maintenance of turbine meter as applicable in each case.

This version of AGA Report No. 7 is intended to supersede all prior versions «f thii document.
However, this document does not reference existing turbine meter installaticas. The decision to
apply this document to existing installations shall be at the discretion o1 he parties involved.

Appendix B of this report contains the equations needed to co.vert volume measured at actual
(line) conditions to equivalent volume at base conditions, or-t> n.»ss. These equations may be
used to perform such calculations with any type of positive d spla:ement or inferential meter that
registers in units of volume.
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MEASUREMENT OF NATURAL GAS BY TURBINE METERS

Introduction

1.1  Scope

These specifications apply to axial-flow turbine flow meters for measurement of natural gas,
typically 2-inch and larger bore diameter, in which the entire gas stream flows through the
meter rotor. Typical applications include measuring single-phase gas flow found in
production, process, transmission, storage, and distribution and end-use gas measurement
systems. Typical use is the measurement of fuel grade natural gas and associated hydrocarbon
gases either as pure hydrocarbons or as a mixture of pure hydrocarbons and diluents.
Although not within the scope of this document, turbine meters are used to measure a broad
range of fluids other than natural gas.

This report does not address the characteristics of electronic pulse signal generating devices
within or attached to the meter, although it does address the use of their outputs.

Also not addressed are the characteristics of mechanical or electronic instruments that convert
meter outputs from line conditions to base conditions. However, Appendix B does contain the
equations establishing the mathematical basis for the conversion process. Although these
equations appear in this report, they may be used to convert volume registered by any type of
meter.

1.2 Principle of Measurement

Turbine meters are inferential meters that measure flow by counting the revolutions of a
rotor, with blades, which turns in proportion to the gas flow velocity. From the geometry and
dimensions of the rotor blades and flow channel, for a particular turbine meter size and
model, the gas volume at line conditions can be inferred from counting the number of rotor
revolutions. The revolutions are transferred into digital readout or electronic signals by some
combination of mechanical gearing, generated electronic or optical pulses, or frequency. The
accumulated line volume can be converted to base volume at standard or contract conditions
by accessory devices. Turbine meters can operate over a wide range of gas and ambient
conditions. Their upper flow capacities are established and limited by maximum local internal
gas velocities, noise generation, erosion, rotor speed, shaft bearing wear and pressure losses.
The maximum flow capacity at line conditions is fixed for a particular turbine meter
regardless of the operating pressure and temperature. The maximum base flow capacity
increases in accordance with Boyle’s and Charles’ laws. Minimum flow capacities are limited
by fluid and non-fluid drags (i.e., windage and mechanical friction losses, respectively) that
cause a particular turbine meter design to exceed the desired or prescribed performance
limits.



