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AMERICAN GAS ASSOCIATION (AGA)
NOTICE AND DISCLAIMER

This document was developed through a voluntary consensus standards development process via the American
National Standards Institute (ANSI) essential requirements for due process for American National Standards
(Edition January 2018). While the American Gas Association (AGA) administers the process and establishes
rules to promote fairness in the development of consensus, it does not independently test, evaluate or verify the
accuracy or completeness of any information or the soundness of any judgments contained in this publication.

The AGA disclaims liability for any personal injury, property damages or other damages of any nature
whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly resulting from this
publication, the use of or reliance on this publication. The AGA also makes no guarantee or warranty as to the
accuracy or completeness of any information published herein. The information contained therein is provided
on an “as is” basis and AGA makes no representations or warranties including any expressed or implied
warranty of merchantability or fitness for a particular purpose.

In issuing and making this document available, the AGA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the AGA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The AGA has no power, nor does it undertake, to police 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 certification or other statement of compliance with the requirements of this document shall
not be attributable to the AGA and is solely the responsibility of the certifier or maker of the statement.

The AGA does not take any position with respect to the validity of any patent rights asserted in connection with
any items that are mentioned in or are the subject of this publication, and the AGA disclaims liability for the
infringement of any patent resulting from the use of or reliance on it. Users of this publication are expressly
advised that determination of the validity of any such patent rights and the risk of infringement of such rights is
entirely their own responsibility.

Users of this publication should consult applicable federal, state, and local laws and regulations. The AGA does
not, through this publication, provide legal advice for any purpose or intend to urge action that is not in
compliance with applicable laws and this publication may not be construed as doing so.

Changes to this 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 using the form found at the
end of the document titled, Form For Proposals on ANSI B109.3 and sent to: American Gas Association, ATTN:
Secretariat B109, 400 North Capitol Street, NW, Suite 450, Washington, DC 20001, U.S.A. Suggested changes
must include: contact information, including name, address and any corporate affiliation; full name of the
document; suggested revisions to the text of the document; the rationale for the suggested revisions; and
permission to use the suggested revisions in an amended publication of the document.
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PREFACE

This publication represents a basic standard for operation, substantial and durable construction, and
acceptable performance for rotary-type gas displacement meters. This work is the result of years of
experience that has been supplemented by extensive research. The standard is intended to meet
the minimum design, material, performance and testing requirements for efficient use of rotary
displacement meters

It is recognized that during any transition period to the metric system, sizes and dimensions need to
be expressed in either the metric system or the inch-pound system or in both. In this document, both
systems are used, with the inch-pound units given preference. In most cases, a soft conversion from
existing inch-pound values is shown. Soft conversion implies a change in nomenclature only; in this
document, the alternative nomenclatures (metric and inch-pound) are shown by using parentheses and
can be used interchangeably. Hard conversion is used to express metric values in (closely equivalent)
round inch-pound units. Bracketed values are not to be used interchangeably with the corresponding
metric values.

Nothing in this standard is to be considered as in any way indicating a measure of quality beyond
compliance with the provisions it contains. It is designed to allow the construction and performance
of displacement meters that may exceed the various provisions specified in any respect. In its prepara-
tion, recognition was intended to be given to the possibility of improvement through ingenuity of
design. As progress takes place, revisions may become necessary. When they are believed desirable,
recommendations should be forwarded to the Chairman of ANSI B109 Committee, Operating and
Engineering Section, American Gas Association, 400 North Capitol Street, NW, 4% Floor,
Washington, DC 20001, U.S.A.

Users of this document should consult applicable federal, state and local regulations. The American
Gas Association (AGA) does not, by the publication of this document, intend to present specifications
that are not in compliance with applicable rules, and this document may not be construed as doing so.

NOTICE: This American National Standard may be revised or withdrawn at any time. The
procedures of the American National Standards Institute, Inc. (ANSI) require that action be taken to
reaffirm, revise or withdraw this standard no later than five years from the date of publication. When
any revisions are deemed advisable, recommendations should be forwarded to the American Gas
Association. A form is included for that purpose at the end of this standard. Purchasers of American
National Standards may receive current information on all standards by writing to the American
National Standards Institute, Inc., 25West 43" Street, 4" Floor, New York, NY 10036, U.S.A.; by
calling (212) 642-4900; by faxing ANSI at (212) 398-0023; or by visiting ANSI’s World Wide Web
site at http://www.ansi.org. To purchase additional copies of this standard, visit Techstreet’s website at
http://www.techstreet.com/aga. or go to AGA’s web page at https://www.aga.org/news/publications-
store/
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HISTORY OF THE DEVELOPMENT OF THIS STANDARD

Following approval of the Standard for Gas Displacement Meters (Under 500 Cubic Feet per Hour
Capacity), ANSI B109.1, in 1973, a subcommittee was appointed to develop a standard covering
rotary-type gas displacement meters.

Five drafts of the standard were prepared and reviewed by the subcommittee before a final draft was
prepared and submitted to American National Standards Committee B109 for its consideration on
June 20, 1979. Subsequent to adoption by the committee, the first edition of the standard for rotary-
type gas displacement meters was approved as American National Standard by the American National
Standards Institute, Inc., on April 14, 1980.

The second edition was approved as American National Standard by the American National
Standards Institute, Inc., on January 9, 1987. Major changes included the additions of: Part VI on
Auxiliary Devices for Gas Meters; Part VII on Test Methods and Equipment; and informative
Appendices for bar coding of meters and auxiliary devices, and prover calibration.

In the third edition, minor editorial changes were made. The third edition was approved on November
12,1992.

In the fourth edition of standard B109.3, several additions/deletions were made to avoid any
ambiguity, to make it more consistent and to improve upon some requirements. The fourth edition
was approved on April 13, 2000.

This is the fifth edition of standard B109.3, in which several additions/deletions have been made to
avoid any ambiguity, to provide more consistency with other B109 standards, to improve upon some
requirements and to allow more leeway for future innovation and developments. Substantive changes
have been shown by a bar [ | ] in the margin.
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SCOPE

This standard applies to rotary-type positive displacement meters designed for revenue measurement of fuel gas.
Part I comprises a list of definitions and terms used throughout the standard.

Part II covers the construction requirements for qualifying new-type rotary meters.

Part III covers the performance requirements for qualifying new meters and new-type rotary meters.

Part IV covers “in-service” performance requirements for rotary-type meters.

Part V addresses installation requirements for these meters.

Part VI pertains to auxiliary devices used with meters covered by this standard.

Part VII covers test methods and equipment.
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PART I
DEFINITIONS

1.1 ACCURACY, METER. The degree to which a meter correctly measures the volume of gas passing through it,
determined by comparing the volume registered by the meter with that registered by the prover. (See Appendix B for
methods of expressing meter accuracy.)

1.2 ADAPTOR PLATE, INSTRUMENT. A specially designed plate mounted between a meter and an instrument to
provide for a proper drive to the instrument.

1.3 AUTOMATIC INTEGRATORS

1.3.1 Recording Type. This type of automatic integrator is equipped with corrected and uncorrected volume
counters and a chart to record the time, pressure or temperature, or combinations thereof:

1.3.2 Non-Recording Type. This type of automatic integrator is equipped with corrected and uncorrected volume
counters.

1.3.3 Automatic Integrating Device for Pressure. An automatic integrating device for pressure is an auxiliary
device designed to automatically correct a volume-related input to some predetermined base pressure condition.

1.3.4 Automatic Integrating Device for Temperature. Automatic integrating device for temperature is an auxiliary
device designed to automatically correct a volume related input to some predetermined base temperature condition in
accordance with Charles' Law.

1.3.5 Automatic Integrating Devices for Pressure and Temperature. An automatic integrator device for pressure
and temperature is an auxiliary device designed to automatically correct a volume-related input to some predetermined base
pressure and base temperature condition in accordance with Boyle’s Law and Charles’ Law.

1.4 AUXILIARY DEVICES. Devices used with a meter to provide an adjustment of the meter reading, to permit
obtaining special information, or to transmit information to a remote location.

1.5 BADGE. A permanent plate, affixed in a conspicuous place on a meter, containing basic meter information.

1.6 BASE CONDITIONS. The standard base conditions of pressure and temperature for the volumetric measurement
of natural gas, ANSI/API 2562-19609, has established 60°F (15.6°C) and 14.73 psi (101.56 kPa) as the base temperature and
pressure to which all volumes are commonly referred.

1.7 BOTTLE, CUBIC FOOT. A specially constructed and calibrated bottle, usually immersion type, complete with an
immersion tank containing a light oil of low vapor pressure, with the bottle suspended over the tank by means of a suitable
cord and pulley so that the bottle may be immersed in the oil between two graduations, top and bottom. The bottle is
constructed so that exactly 1 cubic foot of air is displaced when the bottle is immersed between the two marks. The
calibration of the bottle must be traceable to the National Institute of Standards and Technology (NIST).

| 1.8 CAPACITY, RATED. The maximum flow rate at which a rotary meter should be operated. See 3.2.

1.9 CIRCULAR CHARTS. A circular chart is a piece of paper, or other suitable material, with graduated lines upon
which a pen or stylus draws a record indicating the variables being measured.

1.10 CIRCLE(S), READING. Graduated index circles with hands that register the accumulated volume of gas passed
through the meter.

1.11 CIRCLE(S), TEST. A graduated circle provided with a rotating pointer (proving hand) on the meter index, used
for testing the meter and for indicating gas flow. Also referred to as index test dial or proving circle.

1.12 CONNECTIONS, METER. The integral parts of the meter designed for attachment to meter swivels, pipe or other
piping components.
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1.13 CONSTANT-PRESSURE-COMPENSATING INDEX. An index used in conjunction with a gas meter operated at
a constant pressure, other than the contract base pressure, to indicate gas volume corrected to a contract base pressure.

1.14 CUBIC FOOT, METERED. The quantity of gas that occupies 1 cubic foot when under pressure and temperature
conditions existing in the meter.

1.15 CUBIC FOOT, STANDARD. (See ANSI Z132.) That quantity of gas that under an absolute pressure of 14.73 psi
(101.56 kPa) and at a temperature of 60°F (15.6°C) occupies a volume of 1 cubic foot.

1.16 CUBIC METER, STANDARD. That quantity of gas that under an absolute pressure of 101.56 kPa (14.73
lbf/inz) and a temperature of 288.7°K (519.7°R) occupies a volume of 1 cubic meter.

1.17 FLOW RATE, PILOT. A minimum flow rate that a meter is required to register with a prescribed accuracy.
1.18 HUBS, METER. Same as 1.12, CONNECTIONS, METER.

1.19 INDEX, CONSTANT PRESSURE COMPENSATING. Same as 1.13. CONSTANT-PRESSURE-
COMPENSATING INDEX.

1.20 INDEX, METER. The mechanism that displays the volume of gas that has passed through the meter.
1.21 INDEX RATE. The uncorrected flow rate calculated by dividing the registration by time.

1.22 INDEX, TEMPERATURE COMPENSATING. A meter index used to display corrected volume under flowing
gas conditions to a base temperature, commonly 60°F (15.6°C).

1.23 INDEX TEST DIAL. See 1.11, CIRCLE(S), TEST.

1.24 INDICATOR, DEMAND. A device that indicates on a scale, chart or tape the maximum volume metered during a
predetermined period of time.

1.25 INDICATOR, VOLUME. A component of an auxiliary device designed to indicate on a scale or chart or both the
volume of gas passing through a meter in relation to time, temperature, pressure or any combination thereof.

1.26 INSTRUMENT ADAPTOR PLATE. An instrument adapter plate is a mounting surface of suitable material
mounted on and driven by a gas displacement meter. The instrument adapter plate mounts between the meter and instrument

and provides the correct instrument drive rotation and speed or displaced volume per revolution with respect to the meter
output drive shaft.

1.27 INSTRUMENT CHART DRIVES. Meter- or clock-driven charts.

1.28 INTEGRATING DEVICE. A mechanism designed to automatically correct a gas volume-related input to some
predetermined base conditions.

1.29 LIFE TEST, ACCELERATED. A test under controlled conditions simulating long-term operation designed to
determine long-term maintenance and performance characteristics within a relatively short period of time.

1.30 MAOP. Maximum Allowable Operating Pressure equivalent to manufacturer’s maximum working pressure.

1.31 METER ACCURACY. See 1.1, ACCURACY, METER.

1.32 METER, DISPLACEMENT OR POSITIVE DISPLACEMENT. A meter that utilizes the principle of alternately
filling and emptying compartments of known size and totals the number of times the cycle is accomplished, thereby
indicating the volume of gas passing through the meter.

1.33 METER, GAS. A device for measuring a volume of flowing gas.

1.34 METER, NEW. A meter of all new materials as received from the manufacturer; never used in service.

1.35 METER, NEW TYPE. A gas meter sufficiently different in design or materials of construction (such as case,

impeller or vane material, case configuration, bearings and gearing, method of lubrication, sealing of gas chamber, index
drive, cubic feet per revolution) so affecting performance as to require qualification as a new-type meter under this standard.
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1.36 METER, ROTARY DISPLACEMENT. A meter that utilizes the principle of filling and emptying rotating
compartments of known size and totals the number of times the cycle is accomplished, thereby indicating the volume of gas
passing through the meter.

1.37 MILEAGE. See 1.67, REGISTRATION.

1.38 MULTIPLIER, COMBINED PRESSURE AND TEMPERATURE. Multiplication factor for correcting the
maximum combined pressure and temperature conditions back to base conditions.

20 Pg +P,

—x
T, +460 14.73

Combined Pressure and Temperature Multiplier =

where:

T¢ = Flowing Gas Temperature, °F
Pg = Meter Gauge Pressure, psig or 1bf/in? (gauge)
P, =Atmospheric Pressure at the Meter Site, psia or 1bf/in? (absolute)

1.39 PERCENT ACCURACY. The volume indicated by the meter (Vi) divided by the volume indicated by the
standard (Vs), taken as a percentage.

1.40 PERCENT REGISTRATION. See 1.1, ACCURACY, METER and Appendix B. Same as percent accuracy.

1.41 PIPELINE QUALITY GAS. A gas that: a) can be accepted by a pipeline without causing unacceptable operational
problems for the pipeline, and b) can be blended or commingled with other pipeline gas such that the levels of individual
components, including contaminants, render the overall gas stream suitable for most combustion and feedstock applications
— all as spelled out in a pipeline tariff or contract.

1.42 PRESSURE, ABSOLUTE. Atmospheric pressure plus gauge pressure. Abbreviated as psia; symbol Ibf/in’
(gauge).

1.43 PRESSURE, ATMOSPHERIC. The pressure due to the weight of the atmosphere (air and water vapor) on the
Earth’s surface. The average absolute atmospheric pressure at sea level has been defined as 14.696 pounds force per square
inch (101.33 kPa).

1.44 PRESSURE, BASE. An absolute pressure value to which measured gas volumes are corrected. A contract or
contractual understanding normally exists any time there is an exchange of gas whether it is wholesale or retail sales or
purchase.

1.45 PRESSURE DIFFERENTIAL. The difference in pressure between two points in a flowing gas system.

1.46 PRESSURE DROP. The loss in pressure between two points in a fluid flow system.

1.47 PRESSURE, GAUGE. Measured pressure relative to atmospheric pressure taken as zero. Common abbreviation

psig; symbol Ibf/in” (gauge).

1.48 PRESSURE, METER. The pressure in a meter under operating conditions.

1.49 PROVER. Device for measuring the accuracy of gas meter registration.

1.50 PROVER, BELL. A calibrated cylindrical bell in which a quantity of air is collected over an oil seal.

1.51 PROVER, LOW PRESSURE FLOW. An apparatus utilizing an orifice for testing meters at low pressures by
passing gas or air through both the orifice and meter and finally discharging it to the atmosphere. The time for a given
quantity of gas to pass through the meter compared to the orifice standard time corrected for test conditions provides a

measure of meter accuracy.

1.52 PROVER PISTON. A mechanically sealed device that is calibrated to measure the volume of gas delivered to a
meter.

1.53 PROVER, CRITICAL FLOW. See 1.70, SONIC FLOW NOZZLE.
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1.54 PROVER, TRANSFER. A device for determining the accuracy of a meter under test by comparing its reading
against the reading obtained from a calibrated reference meter connected in series with the meter under test.

1.55 PROVING CIRCLE. A graduated circle provided with a movable pointer (proving hand) on the meter index used
for testing the meter and for indicating gas flow.

1.56 READING CIRCLES. Those circles that indicate the volume of gas passed through the meter and are commonly
used for billing purposes. See also 1.10, CIRCLE(S), READING

1.57 RECORDER, DEMAND. An instrument that records gas flow rate as a function of time.

1.58 RECORDER, PRESSURE, CLOCK-DRIVEN CIRCULAR CHART. An auxiliary device designed to record
variations of pressure relative to time by means of a clock-driven circular chart.

1.59 RECORDER, PRESSURE AND TEMPERATURE, CLOCK-DRIVEN CIRCULAR CHART. An auxiliary
device designed to record variations in pressure and temperature relative to time by means of a clock-driven circular chart.

1.60 RECORDER, PRESSURE, TEMPERATURE AND VOLUME, CLOCK-DRIVEN CIRCULAR CHART. An
auxiliary device designed to record variations in pressure and temperature and units of volume relative to time by means of a
clock-driven circular chart.

1.61 RECORDER, PRESSURE, TEMPERATURE AND VOLUME, METER-DRIVEN CIRCULAR CHART. An
auxiliary device designed to record variations in pressure and temperature relative to volume by means of a circular chart
driven by the meter.

1.62 RECORDER, PRESSURE and VOLUME, CLOCK-DRIVEN CIRCULAR CHART. An auxiliary device
designed to record variations in pressure and units of volume relative to time by means of a clock-driven circular chart.

1.63 RECORDER, PRESSURE and VOLUME, METER-DRIVEN CIRCULAR CHART. An auxiliary device
designed to record variations in pressure relative to volume by means of a circular chart driven by the meter. The area under
the pressure recording is related to the volume corrected for pressure.

1.64 RECORDER, TEMPERATURE, CLOCK-DRIVEN CIRCULAR CHART. An auxiliary device designed to
record variations of temperature relative to time by means of a clock-driven circular chart.

1.65 RECORDER, TEMPERATURE and VOLUME, CLOCK-DRIVEN CIRCULAR CHART. An auxiliary device
designed to record variations in temperature and units of volume relative to time by means of a clock-driven circular chart.

1.66 RECORDER, TEMPERATURE and VOLUME, METER-DRIVEN CIRCULAR CHART. An auxiliary device
designed to record variations of temperature relative to volume by means of a circular chart driven by the meter. The area
under the temperature recording is related to the volume corrected for temperature.

1.67 REGISTRATION. The indicated volume of gas passed through a meter.

1.68 REMOTE METER READING DEVICE. A mechanical or electrical device that provides or reproduces a reading
of the meter index at a point remote from the meter. The reading may be displayed for visual observation, recorded in a
portable device or transmitted to a distant point.

1.69 SEAL. A device designed to give evidence of tampering with a meter.

1.70 SONIC FLOW NOZZLE. Also referred to as SONIC FLOW PROVER or CRITICAL FLOW PROVER. A device
employing either venturis, orifices or sonic nozzles as restrictions that is used for testing meters, usually at elevated
pressures, by passing gas or air through both the meter and restriction and finally discharging it at a lower pressure that
maintains sonic velocity (critical flow) through the restriction. The time for a given quantity of gas or air to pass through the
meter compared with the restriction standard time corrected for test conditions provides a measure of meter accuracy.

1.71 STANDARD STILLMAN. A portable, 1-cubic-foot, liquid-sealed, bell-type transfer device used in the calibration
of bell provers.

1.72 STRAPPING. A method of checking a bell prover by determining the relationship between displaced volume and
linear movement of a bell prover by means of measuring scale length, bell circumference and displacement of the sealing

liquid.

1.73 SUPERCOMPRESSIBILITY. Deviation of a gas from the ideal gas laws.
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1.74 TAPE, STRAPPING. A metal tape calibrated to give a direct reading of diameter when applied to the
circumference of a circular surface.

1.75 TEMPERATURE, ABSOLUTE. That temperature obtained in degrees Rankine by adding 459.67 degrees to a
reading of a Fahrenheit thermometer or in degrees Kelvin by adding 273.15 degrees to that of a Celsius thermometer
reading.

1.76 TEMPERATURE, BASE. A reference temperature to which measured gas volumes are corrected.

1.77 TEMPERATURE, FLOWING. The temperature of the gas at flowing conditions.

1.78 TEMPERATURE, METERING. The temperature of the gas in a meter at operating conditions.

1.79 TEMPERATURE SYSTEM. A temperature system is one that indicates the relative hotness or coldness of the
working medium. A temperature differential device measures relative temperature differences within a temperature system
or between two temperature systems.

1.80 TEST, ACCELERATED LIFE. Same as 1.29, LIFE TEST, ACCELERATED.

1.81 VOLUME INDICATOR. A volume indicator is a component of an auxiliary device designed to indicate on a scale

or chart, or both, the volume of gas that has passed through a meter in relation to time, temperature or pressure, or any com-
bination thereof.
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PART II
CONSTRUCTION REQUIREMENTS FOR QUALIFYING NEW-TYPE
METERS

2.1 SCOPE
This part establishes the construction requirements for the qualification of a new-type rotary meter.
2.2 DIMENSIONS

The following standard specifications are included to provide for practical mounting and connecting interchangeability,
consistent with accepted manufacturing procedures.

2.2.1 Meter Piping Connection. Meter piping connections shall conform dimensionally with the flange class
specifications in the “Standard for Cast Iron Pipe Flanges and Flanged Fittings,” ANSI/ASME B16.1, or “Standard for Steel
Pipe Flanges and Flanged Fittings,” ANSI/ASME B16.5, or threaded connection specifications in the “Standard for Pipe
Threads (Except Dryseal), General Purpose (Inch),” ANSI/ASME B1.20.1, for gas transmission and piping systems.

2.2.2 Connection Tolerances. Meter connections shall conform to the face-to-face tolerance limits specified
(Dimension A, Figure 1; Dimensions A and B, Figure 2). The axis of the inlet and outlet connections shall be concentric
within 1/16 inch (1.6 mm). (Datum C, Figures 1 and 2.)

A+1/16

t Ax1/16

t Bx1/16 i

Figure 1. Flange connections. Figure 2. Threaded connections.

2.2.2.1 Flange Connections. The flange faces shall be parallel with each other and perpendicular to an axis through the
center of each, to within 1 degree (0.017 rad). (Dimension B, Figure 1.)

2.2.2.2 Threaded Connections. Meters with threaded connections (pipe nipples or threaded) shall be checked for
concentricity with pipe nipples, installed as illustrated in Figure 2.

2.2.2.3 For meters utilizing a Top in / Top out configuration in resemblance to a diaphragm-type gas displacement
meter, refer to ANSI B109.1 (Under 500 Cubic Feet Per Hour Capacity) or ANSI B109.2 (500 Cubic Feet Per Hour
Capacity and Over) as appropriate for the proper dimensional and interconnectivity guidelines.
2.3 MAXIMUM ALLOWABLE OPERATING PRESSURE (MAOP)

The MAOP shall be the maximum working pressure as determined by the manufacturer using the guidelines set forth in

Section VIII of the ASME Boiler and Pressure Vessel Code. The pressure rating of the meter shall not exceed the MAOP of
the meter or the flange connection, whichever is less.
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