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 1.	SCOPE
This guideline covers the design, shop fabrication, testing and inspection of orifice meter tubes for flow measurement of natural gas.  See Engineering Standard 5421 for purchase specifications.

 2.	CODES AND STANDARDS
All meter tubes shall be designed, fabricated and tested in accordance with the following codes and standards as applicable:
ANSI/API 2530 (AGA Report No.3)
49 CFR Part 192
American Petroleum Institute (API) 1104, "Standard for Welding Pipelines and Related Facilities"
Engineering Standards 5421
Operating Procedure 60.202, 60.202A
NOTE:	ANSI/API 2530, AGA Report No. 3, API 14.3 and GPA 8185 are considered equivalent standards and compliance with any one achieves compliance with the others.
 3.	DESIGN
3.1	Meter tubes will be shop fabricated from pipe and fittings.  The orifice fitting may be a double or single chambered type or a pair of orifice flanges depending on the application.
		3.1.1	Double chambered (senior) orifice fittings allow removal of the orifice plate under pressure without interrupting flow.  This fitting should be used in applications in which frequent (quarterly) inspection of the orifice plate is required and the meter cannot be taken out of service.  Typical applications include single run sales facilities without by-pass, offshore platforms, and meter runs for volumes in excess of 5 MMCF/D.
		3.1.2	Single chambered (simplex or junior) orifice fittings require depressurization for removal of the orifice plate.  Typical applications include unit fuel gas, wellhead measurement and multiple meter runs where outages of minimal duration are acceptable.
		3.1.3	Orifice flange fittings require depressurization of the system and unbolting of the flanges for plate inspection and may be considered for applications where disassembly of the flanged connection is practical, measurement may be shutdown or by-passed for the required amount of time without an operational problem and infrequent plate inspection is required.  Orifice flange fittings should not be used for measurement of custody transfer volumes.
3.2	All orifice meter tubes are to be purchased in accordance with Engineering Standard 5421 and an applicable fabrication detail drawing.  See available Engineering Standards (5400 series) for fabrication drawings for skid mounted meter runs.
3.3	Select the tube diameter necessary for the expected flowing volumes.  For approximate sizing, slide rule calculators can be used or computer programs are available for determining sizes.

 *	3.4	For new or modified facilities, flange taps should be used with an orifice to pipe diameter ratio (Beta ratio) in the range of 0.20 to 0.60.  After installation, operating conditions may change and operation of existing facilities outside these limits may be acceptable where necessary to produce low volume wells in a cost effective manner, provided the Beta ratio does not exceed 0.70 and does not exceed 0.60 for more than 10% of the time, or for other economic reasons as evaluated by Technical Operations.  See the table below for guidelines for the design range for differential pressure.
	 *	Generally the design range for differential pressure should be 10 to 90 inches of water column for chart recorders and 5 to 135 inches of water column for electronic flow measurement (EFM).  For static pressures of 200 psig or greater, design ranges of 20 to 180 inches for chart recorders and 10 to 180 inches for EFM can be used in order to reduce facility cost with no loss of accuracy.  For low static pressure facilities ( < 50 psig), a design range of 0 to 20 inches of water column is generally used to reduce pressure drop.

 4.	TESTING AND INSPECTION
4.1	Meter tubes should be hydrostatically tested by the vendor to a minimum of 1.5 times the design pressure for a minimum of 4 hours.  The test pressure and temperature must be recorded by the vendor using a properly calibrated recorder and the test chart furnished to the Company.
 *	4.2	Vendor is to notify the Company receiving location or other responsible party prior to shipment so that the meter tube may be inspected and the micrometer measurements may be witnessed.  Shop inspection of meter tubes is optional depending on size, configuration and application.  However, it is important that all meter tubes purchased by the Company or purchased by others to be used for measurement of gas credited or debited to the Company, be carefully inspected.
4.3	Any final inspection should include a review of the radiographic log and film and hydrostatic test data and verification of dimensional data.

5.	RECORDS
5.1	Certified drawings, certifications of compliance, micrometer and dimensional data and pressure test data for the meter tube shall be transmitted in the as-built package and retained for the life of the meter tube.
5.2	Certified micrometer measurements must be obtained from the vendor, verified by an inspection of the meter tube by a Company representative prior to installation and transmitted in accordance with Operating Procedure 60.202 and 60.202A.

* Indicates revised paragraph, this Rev. No.
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