 1.	SCOPE


 *	This standard establishes the minimum requirements for design, materials and fabrication of orifice meter tubes for natural gas service.  Orifice meter tube testing and inspection shall be performed in accordance with Engineering Standard 5421A in addition to this standard.





 2.	DESIGN AND FABRICATION


	2.1	Meter tubes shall be designed and fabricated in accordance with the latest revision of ANSI/API 2530, 49 CFR Part 192 (DOT), the DOT referenced edition of API 1104, and this standard plus all attachments hereto.


 *	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.


 *	2.2	For minimum design temperatures of -20ºF or higher, meter tubes shall be fabricated from seamless pipe per ASTM A 106 or API 5L and be Grade B, unless otherwise specified.  For minimum design temperatures lower than -20ºF, meter tubes shall be fabricated from seamless pipe per ASTM A 333, Gr 6, unless otherwise specified.


 *	2.3	Pipe I.D. to meet published I.D. within +0.25% out-of-roundness.  Average measurements of sections of pipe preceding and following the orifice fitting by one (1) pipe diameter to be within one half of the above tolerances.


 *	2.4	Orifice fittings, if specified, shall be as follows:


a.	flanged on downstream side and beveled for welding on the upstream side, unless specified otherwise;


b.	bored to match I.D. of meter tube;


c.	carrier and plate to be double-seal, unit type or equal for two-way flow;


d.	complete with two sets of flange taps per AGA Report No. 3 with allowable tolerance for 0.75 Beta ratio.


	2.5	If orifice plates are to be supplied by the Vendor, they shall be 316 stainless steel and constructed in accordance with ANSI/API 2530. 


	2.6	Vendor shall supply all gaskets and bolting.  Gaskets shall be 1/16" flat ring type meeting ANSI B16.21 and B16.5.  All flange bolt holes shall be two-holed.


*	2.7	All flanges, except at the fitting, shall be weld neck, raised face and shall meet ANSI B16.5 or MSS SP-44.  (Note:  For minimum design temperature less than -20ºF, the flange material shall meet ASTM A350 LF2.)  All paired flanges shall be supplied with ASTM A193, Class B7 alloy steel stud bolts, gaskets and ASTM A194, Gr. 2H, Class II, heavy carbon steel hex head nuts.  (Note: For minimum design temperature less than -20ºF, bolting materials shall be ASTM A320, Gr L7, alloy steel.


�
	2.8	All end closures shall meet either the latest edition of API 6H or ASME Section VIII.  Code stamp or material certifications are not required unless specified otherwise on the purchase order.  All end closures shall be furnished with a safety lock; hinges are not required for sizes 6-inch and less.


	2.9	Straightening vanes shall be round, thin-walled tubing, electrically welded at tangent points at both ends.  The tube ends shall be reamed and a 1/4" thick flange welded to the bundle at one end.  The tube bundle shall have external weld lugs to assure tight fit.


 *	2.10	An identification number shall be die stamped (1/4") on the orifice flange on the outer edge near the top of the flange.  The identification number shall consist of the Company's purchase order number with a sequential numerical suffix for each meter ordered and the average inside tube diameter measured one (1) inch upstream of the orifice plate referenced to 68ºF.  The average inside tube diameter measured one (1) inch upstream of the orifice plate referenced to 68ºF shall also be reported as the “Stamped Meter Size” on the “Orifice Meter Tube Calibration Report”, a copy of which is included in this standard.


	2.11	Meter tubes shall be blast cleaned to near-white metal and primed with inorganic zinc primer (1.5 mils minimum dry film thickness) and suitably packaged and protected against damage during shipment or storage.  Couplings shall be plugged and ends covered with flange protectors.  Straightening vanes should be installed before shipment.





 3.	TESTING AND INSPECTION


3.1	All circumferential butt welds in gas piping shall be radiographed and found acceptable per API 1104, Section 6.


3.2	All pressure containing portions of meter tubes shall be hydrostatically tested to the minimum pressure specified for a period of at least four (4) hours.


 *	3.3	The orifice meter shall pass the orifice fitting blank plate leakage test prescribed in Engineering Standard 5421A.  Said test shall be performed after the hydrostatic strength test, but prior to the final orifice tube inspection.


 *	3.4	A final orifice meter tube inspection shall be conducted in accordance with Engineering Standard 5421A and the results shall be reported on the “Orifice Meter Tube Calibration Report” as illustrated in this standard, or an approved equivalent form.


3.5	The materials, fabrication and testing shall be subject to inspection and approval by the Company.  Approval or waiver of inspection shall not relieve the Vendor of the responsibility to meet the requirements of this standard.


3.6	Company receiving location shall be notified at least five (5) working days prior to shipment so that the meter tubes may be inspected and micrometer measurements witnessed by a Company representative.





�
 4.	DOCUMENTATION


	4.1	Vendor shall certify that the assembly complies with 49 CFR Part 192 and ANSI/API 2530, that all welding was radiographed and accepted in accordance with API 1104, and that all pressure containing portions of the assembly were pressure tested to the specified minimum test pressure for the specified duration.


4.2	The drawings, certifications and documentation shall be supplied by Vendor as indicated on the specification sheet.


�
	SPECIFICATION SHEET


Location:		Requisition No.	


Project:		Project No.	


Prepared By:		Approved By:	


Date:	Revision:	Revised Date:	


Quantity :		Meter No.:	


Nominal Pipe Size:		Design Factor (% stress):	


Design Pressure (psig):		Design Temperature (°F):	


Pipe Wall Thickness:		Pipe Grade:	


Ambient Temperature (°F):		Maximum Flow (MMSCFD):	


Operating Pressure (psig):		Operating Temperature (°F):	


Operating Flow (MMSCFD):		Specific Gravity:	


Hydrotest by Vendor (psig):		for four (4) hours minimum duration.





Orifice Plate


( By Vendor:	Plate Thickness 	inches


	Tap Bore	inches


	Seal Type:  ( Elastomer, ( Teflon


( Not Supplied by Vendor





Orifice Meter Type


( Orifice Flange w/Taps


( Single Chambered Orifice Fitting:  ( Simplex  ( Junior


( Double Chambered Orifice Fitting (Senior)





Meter Tube Dimensions and Configuration per Drawing Attached


( Engineering Standard 5422, Meter Tube without End Closures


( Engineering Standard 5423, Meter Tube with End Closures


( Engineering Standard 5424, Meter Tube for Skid Mounting


( Other:	





Drawing/Documentation Quantities:


	Approval Drawings


	Certified Drawings


 *		Certified Measurements & Data (Use Orifice Meter Tube Calibration Report at the end of this standard or equivalent.)


	Compliance Certifications


	Pressure Test Data


 *		Blank Plate Leakage Test Data (See Engineering Standard 5421A)
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