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 1.	SCOPE
This standard is to establish the requirements for material and design of steel piping.  See Engineering Standard 0110 for plastic pipelines.

 2.	CODES AND STANDARDS
Piping and piping components shall meet the requirements of the latest approved edition of the following, as applicable:
		49 CFR Part 192 (DOT 192), Part 193 (DOT 193) or Part 195 (DOT 195)
		American National Standards Institute (ANSI), B16.5, B16.9, B16.11, B16.21, B16.34, B16.39, B31.1, B31.3, B31.4, B31.5, B31.8
		American Petroleum Institute (API) 5L, 6D, 6A
		American Society of Mechanical Engineers (ASME), Section VIII & Piping Guide
		American Society for Testing and Materials (ASTM), A53, A105, A106, A193, A194, A234, A320, A333, A350, A420, A707
		Engineering Standards 0172, 4710, 4780, 4890, 4895, 4900, 4902, 4905, 4906, 4907, 4920, 4925, 4935, 4940, 7570, 8354, 8365, 8370
		Manufacturer's Standardization Society (MSS), SP-25, SP-44, SP-67, SP-70, SP-71, SP-75, SP-80, SP-83, SP-84, SP-85, SP-95, SP-97, SP-99
		National Association of Corrosion Engineers (NACE) MR-01-75

 3.	GENERAL
3.1	All hydrocarbon piping systems shall be in accordance with DOT regulations as applicable.  Gas transmission and jurisdictional gathering pipelines and compressor stations and gas treating plants shall be in accordance with DOT 192.  LNG plants shall be in accordance with DOT 193.  Facilities for transportation of hazardous liquids shall be in accordance with DOT 195.
3.2	Plant piping other than hydrocarbon service shall be designed to meet DOT requirements and either ANSI B31.1 (Power Piping), B31.3 (Chemical Plant and Petroleum Refinery Piping) or B31.5 (Refrigeration Piping), as applicable.
3.3	Only steel pipe, valves and fittings shall be permitted in hydrocarbon service.  Cast iron or malleable iron shall not be used in hydrocarbon or oil service.  Exception may be made for low pressure systems (60 psig and less) or where steel pipe, valves and fittings will be inconsistent with other components such as in low-pressure engine fuel gas systems.  Aluminum or 304 stainless steel pipe and fittings should be used in place of steel for cryogenic service.

3.4	Each valve, fitting, length of pipe or other component, except as excluded in Engineering Standard 0172, that is not marked in accordance with one of the following shall not be installed in any piping system:
a)	MSS SP-25,
b)	as prescribed in the standard to which it was manufactured, or
c)	to indicate size, material, manufacturer, pressure rating and temperature rating, and as appropriate, type, grade and model.
3.5	For high-pressure applications (above ANSI Class 900) such as wellhead and underground storage field facilities, components such as valves, flanges, ring-joint-type gaskets, wellhead equipment, crosses, tees, chokes, test and gauge connections, etc. should be specified per API 6A.
3.6	See Engineering Standard 4710 for design guidelines for small diameter (NPS 1 and less) piping for instrument, control and supply lines.
3.7	Branch connections shall be in accordance with Engineering Standard 4780.

 4.	PIPE
4.1	All steel pipe, except as excluded in Engineering Standard 0172, shall be purchased and received with mill test reports and shall have markings when received which include as a minimum the Company's purchase order number, heat number and all markings required by the manufacturing specification.  Approved manufacturing specifications include, as applicable, Engineering Standard 4905 for pipe from mill, API 5L or ASTM A106 for pipe from vendor stock.  For pipe manufacturing specifications for low temperature service (-50°F), see Section 7.  ASTM A53, Grade B, seamless pipe is an acceptable substitute for ASTM A106 Gr. B or API 5L Gr. B, seamless pipe except in sour gas service.  Pipe which cannot be verified to be represented by mill test reports shall not be accepted.
4.2	The material schedules in Section 14 of this standard for DOT service requirements do not include a corrosion allowance.  When a corrosion allowance is determined to be appropriate, such a corrosion allowance may be added to the design wall thickness or the material selection modified as necessary.
4.3	The corrosion allowance stated in the material schedules for ANSI service is recommended as a minimum.  Additional corrosion allowance shall be used, if needed, in corrosive or caustic service.
4.4	The Project Engineer may calculate and revise pipe wall thicknesses and grades using the actual project design pressures and temperatures in accordance with the applicable code or specification.
4.5	See Engineering Standard 8370 for the maximum allowable difference in wall thickness between two pipes to be joined by welding.  See Engineering Standard 4902 for specification of pipe transition pieces.
4.6	All pipe larger than NPS 2 in gas or hydrocarbon service shall be joined by either welding or mechanical press fit.  Pipe NPS 2 and smaller may be threaded or welded (socket welded is preferred).  Steel tubing may be used in place of pipe for lines NPS 1 and smaller (See Engineering Standard 4920). 	Comment by PVAUGHA: Refer to ES7570 for additional information on threaded joints
4.7	DOT jurisdictional piping that requires a design factor (F) of 0.4, such as piping designed to intercept slugs of liquid in a gas stream at a compressor station, shall have the wall thickness and/or grade of material determined by calculation rather than the material schedules in Section 14.
	4.8	All pipe intended for use in potentially corrosive service due to H2S shall be identified as such when requisitioned and shall be purchased with strict attention to the requirements for sour gas service in Engineering Standard 4905.  See Engineering Standard 0115 for definition of potentially corrosive gas.
	4.9	See Engineering Standard 4906 for determination of fracture toughness test requirements for line pipe.
	4.10	See Engineering Standard 4935 for purchase of full encirclement, welded split sleeves for repair or reinforcement of welded joints or mechanical couplings in pipe and Engineering Standard 8354 for fabrication of full encirclement, welded split sleeves for pipe body repair.

 5.	VALVES
	5.1	Valve recommendations are given in Section 13.  All valves in hydrocarbon service shall be manufactured in accordance with the specifications referenced in Section 13.  See Section 7 for alternate materials considerations for low temperature service (-50°F).
	5.2	Use of Engineering Standard 4940 should be considered for the purchase of valves for critical applications.  Critical applications are those where:  a) valve leakage would be highly undesirable or hazardous and/or field repair of the valve would require a significant shutout of facilities, or b) the valves are to be used with power operators and the proper sizing and operation would be critical to the system or station.  For critical valves, the optional testing and/or qualification requirements of Engineering Standard 4940 may be modified or omitted if the manufacturer has demonstrated the capability of meeting those requirements for the specific valve model and size being selected.
	5.3	Where 2" valves with threaded or socket weld end connections specified to MSS SP-84 or SP-99 are recommended in Section 13, API 6D valves with butt weld or flanged end connections may also be used.
	5.4	Valves having threaded end connections and a two-piece body joined by threads shall not be installed in services above 60 psig.  Valves of this type can come apart while pressurized due either to over torqueing the valve body threads when tightening the pipe-to-valve connection or by inadvertently unscrewing the valve body when removing pipe from the threaded end connection.
	5.5	All valves to be used in sour gas or corrosive service (See Engineering Standard 0115) shall be purchased in accordance with the requirements of NACE Standard MR-01-75.  Other manufactured components for this service shall have a maximum hardness of 20, Rockwell C-scale.
	5.6	Valves installed above grade shall be thoroughly cleaned and primed with the vendor's standard primer before shipment.
	5.7	Valves installed below grade which are 6" or larger or will require frequent operation should have stem extensions with the handwheel centerline a minimum of 36" above grade.  Gear or power operators for below grade valves should be mounted above grade.  Bleed lines and lube lines shall be extended above grade. Below grade valves without an extended stem shall have a valve box of a size such that the valve is accessible for operation or repair.
	5.8	Consideration should be given to providing a gear or power operator for valves 6" and larger.

	5.9	For gas service, full opening ball or gate valves are generally preferred in sizes greater than 6" and where pressure drop is to be minimized.  Gate valves with a bolted bonnet are usually more expensive than ball valves, but because they can be repaired in place, they may be justified in pipelines where continuous service is critical.  For valves 6" and under, plug, reduced port ball valves or high performance butterfly valves may be used depending upon the application.
	5.10	Plug valves shall be used in gas blow-off service or where frequent gas throttling is anticipated.  Plug valves shall be of the lubricated type.

 6.	FITTINGS AND FLANGES
6.1	All weld fittings and flanges shall be specified for the design conditions.  See Engineering Standard 4895 for purchase specification of fittings and flanges.
6.2	All fittings and flanges intended for corrosive service due to H2S shall be identified as such when requisitioned and shall be purchased with strict attention to the requirements for sour gas service in Engineering Standard 4895.  See Engineering Standard 0115 for definition of potentially corrosive gas.
6.3	The allowable difference in wall thickness between a fitting or flange and the pipe or another fitting to be welded together is established in Engineering Standard 8370.
6.4	Fittings
6.4.1	All butt-weld, Grade B fittings shall be specified to ANSI B16.9 and ASTM A 234, Gr WPB, latest editions.  All threaded and socket weld fittings shall be specified to ANSI B16.11, latest edition.  All "Y" grade fittings shall be specified to Engineering Standard 4900.  See Section 7 for alternate material specifications for low temperature service (-50°F).
6.4.2	See Engineering Standard 4890 for guide bar installation for weld tees.
6.4.3	Elbows may be trimmed or special pipe bends made for odd angle changes in direction.  See Engineering Standard 4925 for purchase of induction pipe bends.  Miter bends shall not be used in hydrocarbon service for DOT 192 or DOT 193 piping.  Miter bends are acceptable in low pressure (<60 psig) water or air service and piping designed to ANSI B31.3.
6.4.4	Unions should be specified Class 3000 to MSS SP-83 and have ground joints, except that Class 150 or 300 malleable iron unions specified to ANSI B16.39 may be used in non-hydrocarbon service or low pressure systems (60 psig or less).
6.4.5	Normally, threaded bushings should not be used in new construction and should not be permitted in purchased fabrications.  Bushings may be used for modifications to existing piping where they are the only practical means of matching connections or overcoming space limitations.  If threaded bushings must be used and significant external loads will be applied to the connection, flush bushings, not hex head bushings, shall be used unless the increment of size reduction is more than one pipe size.  Bushings shall conform to ANSI B16.11.
6.4.6	Stopple fitting purchase specifications should require that this type fitting be in accordance with ANSI B31.8 (gas service) or ANSI B31.4 (hydrocarbon liquids) and should specify the required pipe size, flange pressure class rating, design pressure and design factor.
6.4.7	Weldolets, if used, should be specified Class 3000 conforming to MSS SP-97, "Forged Carbon Steel Branch Outlet Fittings - Socket Welding, Threaded and Buttwelding Ends".  Also specify both the branch and header pipe sizes and required end preparation.
6.4.8	Swaged nipples and bull plugs should be specified Schedule 80 (extra-strong), ASTM A234, Grade WPB conforming to MSS SP-95, "Swage(d) Nipples and Bull Plugs".  Also specify nominal pipe size and end preparation (both ends for swaged nipples).
6.5	Flanges
		6.5.1	All flanges will be specified with a bore equal to the I.D. of the pipe or fitting to which it will be welded and a Pressure Class equal to or greater than the design pressure.
		6.5.2	If a flange is to be welded to pipe or a component whose required yield strength is calculated to be 35,000 psig or less based on its actual nominal wall thickness, the flange will be specified to the latest DOT referenced edition of ANSI B16.5, material group 1.1.  Material group 1.1 includes ASTM A105 and A350-LF2 forged carbon steel, either of which meets the pressure rating given in the material schedules for the Pressure Class.  See Section 7 for flange material specifications for low temperature service (-50°F).
		6.5.3	If a flange is to be welded to pipe or a component whose required yield strength is calculated to be greater than 35,000 psig based on its actual nominal wall thickness, the flange will be specified to the latest DOT referenced edition of MSS SP-44, grade F-36 or higher as applicable.  The grade to be specified will be the lowest standard grade available that will meet the design conditions, based on the actual nominal wall thickness of the pipe or component to which the flange is to be welded.
		6.5.4	Slip-on flanges are acceptable in lieu of weld neck flanges for most applications; however, they shall not be used for the connection between pulsation bottles and compressor cylinders.
	6.6	Flange Gaskets
	6.6.1	Flange gaskets are to be specified to ANSI B16.21 and B16.5.  If a suitable alternative is available, gaskets containing asbestos should not be purchased; however, they may be used from existing stock.  Contact Materials Management for recommended sources of non-asbestos gaskets.
	6.6.2	Flat ring type gaskets are generally acceptable for pipelines and station piping remote from compressors.  More durable types such as metallic spiral-wound should be used for compressor piping and other locations where piping stress may be higher than normal due to factors such as pulsation, vibration, thermal expansion or misalignment.
	6.6.3	See Engineering Standard 7570 for flange gasket installation.


 7.	MATERIALS FOR LOW TEMPERATURE SERVICE
Manufacturing specifications (and material specifications, if applicable) for steel pipe and piping components given in this standard are for service temperatures as low as -20°F.  For above ground, outdoor pipe and piping components exposed to ambient temperatures as low as -50°F, the design temperature range should be specified accordingly, and the additions/substitutions indicated in the following table should be made in the purchase specifications.  ASTM A333 pipe should be specified to Engineering Standard 4907 when purchased in mill quantities.  API 5L pipe should be specified to Engineering Standard 4905 when purchased in mill quantities.
	
	-20°F DESIGN
	-50°F DESIGN
	REF.

	ITEM DESCRIPTION
	MFG. SPEC. (MAT'L SPEC.)
	MFG. SPEC. (MAT'L SPEC.)
	E.S.

	Pipe, Grade B
	ASTM A106 or API 5L
	ASTM A333 Gr 6 (<16" O.D.)
	4907

	Pipe, Grade X
	API 5L
	API 5L
	4905

	Forged valve bodies,
bonnets & covers
	API 6D (ASTM A216 Gr WCB)
	API 6D (ASTM A350 LF2)
	4940

	Fittings, butt weld, Gr. B
	ANSI B16.9 (ASTM A234, Gr WPB
	ANSI B16.9 (ASTM A420, Gr WPL 6)
	4895

	Fittings, butt weld, Gr. Y
	MSS SP-75
	MSS SP-75
	4900

	Fittings, socket-weld &
screwed
	ANSI B16.11
	ANSI B16.11 (ASTM A420, Gr WPL6)
	4895

	Flanges, Grade B
	ANSI B16.5 (Group 1.1)
	ANSI B16.5 (ASTM A350 LF2)
	4895

	Flanges, F-36 & up
	MSS SP-44
	MSS SP-44 & ASTM A707 L3,
Class 1, 2 or 3 (see note)
	4895

	Stud bolts
	(ASTM A193 Gr B7)
	(ASTM A320 Gr L7)
	

	Hex nuts
	(ASTM A194 Gr 2H)
	(ASTM A320 Gr L7)
	


Note:  For A707 L3, SMYS=42 ksi for Class 1; 52 ksi for Class 2; 60 ksi for Class 3.

 8.	LINE NUMBER SYSTEM - STATION & PLANT PIPING
8.1	General (except Northern Border Pipeline)
All piping shall be identified on the drawings as follows.  Drawings shall include a legend that defines service code and pressure class used as per Sections 9 and 10.
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 *	8.2	Northern Border Pipeline (NBPL)
The design for all piping shall be according to the appropriate line specifications.  The pipe material code shall be utilized as a permanent part of the piping numbering system and should appear on all piping drawings.  All piping shall be identified on the drawings as follows.  Drawings shall include a legend that defines the line numbering system.
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 *	8.2.1	NBPL Line Numbers
a.	Piping for product, gas or other main product shall be numbered from 5000 to 6999.
b.	Piping for utility systems or other support systems shall be numbered from 7000 to 8999.
c.	The line numbers for all piping will be in increments of 100 for main header systems and increments of 10 for branch connections from main headers.  The branch connection number should be incremented based on the main header number.
 *	8.2.2	NBPL Pipe Material Specification Code
The pipe material specification code shall consist of not more than four digits made up of a letter, number, and letter (e.g., B2K and A2AK).
a.	The first letter indicates pressure rating:
	A
	150 psig
	
	E
	900 psig
	
	J
	250 psig

	B
	300 psig
	
	F
	1500 psig
	
	S
	Special

	C
	400 psig
	
	G
	2500 psig
	
	T
	Atmospheric

	D
	600 psig
	
	H
	125 psig
	
	V
	Vacuum

	
	
	
	
	
	
	W
	Steam Tracing


b.	The middle number indicates differences in the service within the same rating and material.  This number should never be one (1).
c.	The last letter or letters indicate type of base materials:
	A
	Carbon Steel
	N
	Cast Iron

	B
	Carbon Moly
	P
	Concrete

	C
	Low Temperature Carbon Steel
	Q
	Polyvinyl Chloride

	D
	1-1/4 Chrome, 1/2 Moly
	R
	Vitreous Tile

	E
	2-1/4 Chrome, 1 Moly
	S
	Asbestos Cement

	F
	
	T
	Aluminum

	G
	5 Chrome, 1/2 Moly
	U
	Copper

	H
	3-1/2 Nickel
	V
	Brass

	J
	Nickel
	W
	Monel

	K
	Type 304L, 304 or 304H
	Y
	Lined Steel

	M
	Type 310 Stainless Steel
	Z
	Special



 *	8.2.3	NBPL Pipe Insulation
The insulation type shall be indicated as follows; the thickness will be indicated in inches in 0.5-inch increments.
	C
	Calcium Silicate (Hot Service)

	F
	Foam Glass (Cold Service)

	U
	Urethane (Cold Service)



 9.	SERVICE CODES
	
	CL
	Cryogenic Process Liquid
	GL
	Glycol
	P
	Process

	
	CV
	Cryogenic Process Vapor
	GW
	Ground Water
	PA
	Plant Air

	
	D
	Drains
	HD
	Hydrocarbon Drain
	PG
	Power Gas

	
	DF
	Diesel Fuel
	HO
	Hydraulic Oil
	R
	Relief Vent

	
	DW
	Domestic Water
	IA
	Instrument Air
	RW
	Raw Water

	
	E
	Exhaust
	IG
	Instrument Gas
	S
	Steam

	
	EFG
	Emergency Fuel Gas
	JW
	Jacket Water
	SA
	Starting Air

	
	EG
	Pilot Gas (ESD)
	L
	Process Liquid
	SG
	Starting Gas 

	
	FA
	Free Air
	LO
	Lube Oil
	ST
	Steam Tracing

	
	FG
	Fuel Gas
	LT
	Low temperature
	UA
	Utility Air

	
	FW
	Fire Water
	OA
	Operating Air
	V
	Vents

	
	G
	Gas
	OW
	Oily Water
	WW
	Well Water


NOTE:  Service and service codes as shown on the material schedules in Section 14 are typical applications and do not necessarily include all applications.

10.	PIPING MATERIAL PRESSURE CLASS
The piping material pressure class shall consist of one number indicating the pressure rating as defined by the pressure class code below.  If the system is designed for a pressure other than those listed below, the actual design pressure shall be used in the line number designation.
	 *
	Pressure Class
	ANSI
	ANSI Flange Pressure Rating (psig @ -20ºF to 100ºF)

	
	Code
	Class
	pre-1977
	post-1977

	
	1
	150
	275
	285

	
	3
	300
	720 
	740

	
	4
	400
	960
	990

	
	6
	600
	1440
	1480

	
	9
	900
	2160
	2220


Note:  ANSI flange ratings are for carbon steel (Group 1.1 which includes ASTM A105) per ANSI B16.5.  Ratings for other materials, other type components and for other service temperatures may differ as determined by the applicable manufacturing specification, regardless of whether the specification is an ANSI standard.

11.	SYMBOLS AND ABBREVIATIONS
	
	#
	Pressure Class (actual rating
	NPS
	Nominal Pipe Size

	
	
	is determined by mfg. spec.)
	NPT
	National Pipe Thread

	
	BB
	Bronze Body
	OS&Y
	Outside Screw and Yoke

	
	BLB
	Bolted Bonnet
	PSB
	Pressure Seal Bonnet

	
	B-NS
	Buna-N Seat
	PSI
	Pounds Per Square Inch

	
	BTMP
	Bore to Match Pipe
	RF
	Raised Face

	
	BW
	Butt Welded
	RS
	Rising Stem

	
	Calc
	Calculate
	RTFS
	Reinforced Teflon Seats

	
	CPL
	Coupling
	SAW
	Submerged Arc Welded

	
	CK
	Check
	Sch
	Schedule

	
	DBB
	Double Block and Bleed
	SCRD
	Screwed

	
	ERW
	Electric Resistance Weld
	SHHB
	Solid Hex Head Bull (Plug)

	
	ff
	Full Face (Gasket)
	Smls
	Seamless

	
	FF
	Flat Face
	Sfs
	Soft Seat

	
	FLG
	Flange
	SS
	Stainless Steel

	
	FS
	Forged Steel
	SSS
	Stainless Steel Stem

	
	FTG
	Fittings
	SST
	Stainless Steel Trim

	
	GALV
	Galvanized
	Std
	Standard

	
	Gr
	Grade
	SW
	Socket Weld

	
	GJ
	Ground Joint
	SWD
	Solid Wedge Disc

	
	GTMP
	Grade To Match Pipe
	TL
	Threaded Lug

	
	H2S
	Hydrogen Sulfide
	TMP
	To Match Pipe

	
	HP
	High Performance
	UB
	Union Bonnet

	
	HTIP
	High Tensile Iron Plug
	W/IS
	Unions With Integral Seats

	
	HTSP
	High Tensile Steel Plug
	WE
	Weld End Valve

	
	IS
	Integral Seat
	W/
	With

	
	Lb
	Pounds
	WG
	Worm Gear or Power Operator

	
	LF
	Lube Fittings
	WCH
	Wrench

	
	Lr
	Lever
	Wt
	Weight

	
	MI
	Malleable Iron
	WTMP
	Wall to Match Pipe




12.	NOTES REFERENCED IN THIS STANDARD
a)	Project Engineer may calculate and review wall thickness and grade based on a specific project.  Reference DOT Part 192 and ANSI B31.3.
b)	For pipe temperature derating factor above 250°F, refer to DOT 192.115.
c)	When fracture toughness properties are required, specify test sample size, minimum energy values and test temperature.  See Engineering Std. 4906.
d)	Stress relieve all field welds in accordance with Engineering Std. 8365.
e)	Equipment may be furnished with Class 125 flanges.
f)	Valve to be determined by the design requirements and special consideration for each application.
g)	For plant, equipment or pipeline application.
h)	Full-open valves for lines to be pigged or for pressure drop considerations.
j)	Ball valve to be double block and bleed with lubricated seat back up.
k)	Slip-on flange may be used; see Section 6.5.
m)	Specify flanges to ANSI B16.5 or MSS SP-44 depending on required material grade.  See Section 6.5.
n)	Steel valves must meet API 6A or 6D or an equivalent manufacturing specification.  API 6A and 6D do not apply to valve sizes less than 2".  MSS SP-84 has been determined to be equivalent to API 6D.  MSS SP-99 has been determined to be equivalent to API 6D if a supplemental hydrostatic test is conducted on each valve shell to a pressure 1.5 times the Cold Working Pressure rating and the design temperature is within the range of -20° to 100°F, or for higher temperatures the valve is derated by the manufacturer in a manner comparable to API 6D.  Hand valves typically constructed from barstock in sizes 1" or less and manufactured to MSS SP-99 are acceptable without a supplemental pressure test.  Small (up to 4") steel gate valves manufactured to API 602 are also acceptable in applications such as 1" branch connections for farm taps.


13.	VALVE RECOMMENDATIONS
Valve specifications for various applications outlined below are recommendations on valves used routinely throughout the system.  It is recognized that not all applications/conditions will be specifically covered.  In these instances, the specifier is responsible for determining appropriate valve type, material and specification.
	SERVICE
	SIZE(1)
	SPECIFICATION(2)
	VALVE TYPE(f)
	MATERIAL

	GAS:
	
	
	
	

	Plant Side 
	2" - 8"
	API 6D
	Plug, Ball (j)
	Steel

	
	8" & larger
	API 6D
	Ball (h & j)
	Steel

	Equipment Block
	2" - 6"
	API 6D
	Plug, Ball (j)
	Steel

	
	8" & larger
	API 6D
	Ball (h & j)
	Steel

	Blowdown/Throttle
	1/2" - 2-1/2"
	MSS SP-84 or SP-99 (n)
	Plug
	Steel

	
	(NPT or SW)
	
	
	

	
	2" & larger
	API 6D
	Plug
	Steel

	
	(FLG or BW)
	
	
	

	Pipeline Side &
	2" - 6"
	API 6D
	Plug, Ball (h & j), Gate
	Steel

	Block
	8" & larger
	API 6D
	Ball, Gate (h & j)
	Steel

	Meter Station &
	1/2" - 2-1/2"
	MSS SP-84 or SP-99 (n)
	Plug, Ball
	Steel

	Other Misc.
	(NPT or SW)
	
	
	

	Pipeline Facilities
	2" & larger
	API 6D
	Plug, Ball, Check, Gate
	Steel

	
	(FLG or BW)
	
	
	

	Wellhead & Under-
	Varies with Type
	API 6A
	Plug, Gate, Check
	Steel

	Ground Storage Fac.
	
	
	
	

	(Above 2000 psig)
	
	
	
	

	ESD, Purge, Vent, Misc.
	1/2" - 1-1/2"
	MSS SP-84 or SP-99 (n)
	Ball, Plug, Needle
	Steel

	Pressure Instruments
	1/4" - 1/2"
	MSS SP-84 or SP-99 (n)
	Needle w/bleed
	Steel


NOTES:	(1)	API 6A and 6D valves will normally be marked with the API monogram on the nameplate.  However, valves meeting API 6A or 6D are acceptable if manufactured and certified as such by a manufacturer not authorized to use the API monogram.
	(2)	See Section 12 for notes (a) through (n).

13.	VALVE RECOMMENDATIONS (continued)
	SERVICE
	SIZE(1)
	SPECIFICATION(2)
	VALVE TYPE(f)
	MATERIAL

	OIL:
	
	
	
	

	Low Pressure (<125 psig)
	All
	MSS SP-84 or SP-99 (n)
	Globe, Gate, Ball, Check
	Steel

	High Pressure (>125 psig)
	All
	MSS SP-84 or SP-99 (n)
	Globe, Gate, Ball, Check
	Steel

	AIR:
	
	
	
	

	Low Pressure (<60 psig)
	1/4" - 1-1/2"
	MSS SP-80/84/99 (n)
	Ball, Needle, Check
	Bronze/Steel

	
	2" & larger
	ANSI B16.34
	Ball, Needle, Check
	Steel

	High Pressure (>60 psig)
	1/4" - 1-1/2"
	MSS SP-84 or SP-99 (n)
	Ball, Plug, Check
	Steel

	
	2" & larger
	ANSI B16.34
	Ball, Plug, Check
	Steel

	WATER:
	
	
	
	

	Domestic Systems
	ALL
	MSS SP-80/85, 70, 71
	Globe, Gate, Check
	Bronze/Iron

	Nondomestic Systems
	ALL
	MSS SP-80/85, 70, 67
	Globe, Gate, Butterfly
	Bronze/Iron

	
	
	MSS SP-84/71
	Ball, Check
	Steel/Iron

	STEAM:
	
	
	
	

	Low Pressure (<150 psig)
	1/2" - 1-1/2"
	MSS SP-80/84 SP-99 (n)
	Gate, Globe, Ball
	Bronze/Steel

	
	
	MSS SP-70, 85, 71
	Check, Needle
	Iron

	
	2" & larger
	ANSI B16.34
	Gate, Globe, Ball,
	

	
	
	MSS SP-80
	Check, Needle
	Steel/Bronze

	High Pressure (>150 psig)
	1/2" - 1-1/2"
	MSS SP-84 or SP-99 (n)
	Gate, Globe, Ball,
	Steel

	
	
	
	Check, Needle
	

	
	2" & larger
	ANSI B16.34
	Ball, Plug, Check
	Steel


NOTES:	(1)	See Section 12 for notes (a) through (n).
(2)	On the basis that applicable ANSI codes would routinely allow use of cast iron valves for non-hydrocarbon, nonflammable fluids, the replacement of existing cast iron valves with new cast iron valves meeting the service conditions and MSS SP-78 is acceptable provided it is limited to maintenance functions.

14.	MATERIAL SCHEDULES
14.1	Following are tabulations of materials for various common pressure and service conditions.  These are provided for the convenience of persons involved in design and development of material schedules.
14.2	All services and design pressures will likely not be covered by these schedules.  In those instances the designer must select materials using the applicable code or regulation as the basis and which should be consistent with type of material and specification noted in tabulations for similar application.  See Section 7 for alternate material specifications for low temperature service (-50°F).
14.3	Not all acceptable components and materials, or variations thereof, are listed for the various services.  Those listed are thought to be more suitable based on cost, serviceability, availability, etc.  Available components and materials which are not listed, or are listed for a service other than the one at hand, may be acceptable depending on the requirements of the code or regulation governing the facility.
14.4	The # symbol, as used throughout the schedules, means pressure class, not actual pressure rating or design pressure.  The actual pressure rating of the item is determined by the manufacturing specification which defines the actual pressure rating corresponding to a specified pressure class, material (or material group), and design temperature range. 
14.5	The relationship between pressure class and actual pressure rating is not consistent among all types of piping components and depends on the manufacturing specification peculiar to each type of component.  For example:
a.	Class 600 carbon steel valves per API 6D are rated 1440 psig at temperatures from -20° to +100°F if they are "standard valves" or 1480 psig if they are "alternate valves"; Class 600 carbon steel valves and flanges per ANSI B16.34 and B16.5, respectively, are rated 1480 psig at temperatures from -20° to +100°F.
 *	b.	Per ANSI B16.11, Class 3000 socket weld fittings and Class 2000 threaded fittings have the same rating and both are equivalent to schedule 80 pipe having the same diameter.  Schedule 80 pipe has different wall thickness depending on diameter, hence the design pressure for the pipe will vary with pipe size as well as the design factor.  Therefore, the pressure rating for Class 3000 socket weld fittings and Class 2000 threaded fittings will also vary with pipe size and design factor.  Class 3000 or 3000# does not mean a 3000 psig pressure rating!


 * INDEX OF MATERIAL SCHEDULES
	
Page
	Service &
Design Code
	ANSI
Class
	Material
(NBPL Spec.)
	
Design Pressure & Temperature

	15
	Natural Gas Pipeline
DOT Part 192
	As
Req’d
	Carbon Steel
	As required for pipe location and service conditions

	16
	Natural Gas Plant
DOT Part 192
	150
	Carbon Steel
(A6A)
	275 psig @ -20ºF to 100ºF
285 psig w/API 6D “ALT” Valves
245 psig @ 250ºF

	17
	Natural Gas Plant
DOT Part 192
	300
	Carbon Steel
(B6A)
	720 psig @ -20ºF to 100ºF
740 psig w/API 6D “ALT” Valves
665 psig @ 250ºF

	18
	DOT Part 192
	400
	Carbon Steel
(C6A)
	960 psig @ -20ºF to 100ºF
990 psig w/API 6D “ALT” Valves
885 psig @ 250ºF

	19
	Natural Gas Plant
DOT Part 192
	600
	Carbon Steel
(D6A)
	1440 psig @ -20ºF to 100ºF
1480 psig w/API 6D “ALT” Valves
1330 psig @ 250ºF

	20
	Natural Gas Plant
DOT Part 192
	900
	Carbon Steel
(E6A)
	2160 psig @ -20ºF to 100ºF
2220 psig w/API 6D “ALT” Valves
1995 psig @ 250ºF

	21
	Natural Gas Plant
DOT Part 192
	150
	Low Temperature
Carbon Steel
(A3C)
	275 psig @ -20ºF to 100ºF
285 psig w/API 6D “ALT” Valves
230 psig @ 300ºF

	22
	Natural Gas Plant
DOT Part 192
	300
	Low Temperature
Carbon Steel
(B3C)
	720 psig @ -20ºF to 100ºF
740 psig w/API 6D “ALT” Valves
655 psig @ 3000ºF

	23
	Natural Gas Plant
DOT Part 192
	600
	Low Temperature
Carbon Steel
(D4C)
	1440 psig @ -20ºF to 100ºF
1480 psig w/API 6D “ALT” Valves
1427 psig @ 125ºF

	24
	Natural Gas Plant
(for pipe sizes less than 16”)
DOT Part 192
	900
	Low Temperature
Carbon Steel
(E3C)
	2160 psig @ -20ºF to 100ºF
2220 psig w/API 6D “ALT” Valves
1970 psig @ 300ºF

	25
	Air, Water, Oil, Steam, Process
ANSI B31.3
	150
	Carbon Steel
	285 psig @ -20ºF to 100ºF
125 psig @ 650ºF

	26
	Air, Water, Oil, Steam, Process
ANSI B31.3
	300
	Carbon Steel
	740 psig @ -20ºF to 100ºF
535 psig @ 650ºF

	27
	Air, Water, Oil, Steam, Process
ANSI B31.3
	600
	Carbon Steel
	1480 psig @ -20ºF to 100ºF
1075 psig @ 650ºF


Note:  Natural gas plants include compressor stations.

	CARBON STEEL (DOT 192)
	SERVICE:
	Natural Gas Pipelines

	SERVICE CODE:
	Not Applicable

	
	

	RATING:
	Pipe & fitting wall thickness and grade shall be determined by design pressure and the design factor required for the specific location as required by DOT Regulations.



	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	1/2" - 2"
	Seamless or ERW
	A106 or API 5L
	NPT, SW

	Pipe Bevel End
	2" - 20"
	ERW
	API 5L
	BW; notes c, d

	(fabrications)
	2" - 26"
	Seamless
	A106 or API 5L
	BW; notes c, d

	
	16" - 42"
	SAW
	A106 or API 5L
	BW; notes c, d

	Pipe, Bevel End
	2" - 24"
	ERW
	API 5L 
	BW; notes c, d

	(cross country)
	16" - 42"
	SAW
	API 5L
	BW; notes c, d

	Gaskets 
	All
	1/16" Flat Ring
	ANSI B16.21 & B16.5
	

	Nipples
	See material schedules for appropriate pressure rating for natural gas service in plants.

	Valves
	
	
	
	

	Flanges
	
	
	
	

	Bolts & Nuts
	
	
	
	

	Fittings
	
	
	
	

	Unions
	
	
	
	

	Plugs
	
	
	
	

	Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).


	CLASS 150 (150#) CARBON STEEL (DOT 192)
	SERVICE:
	Natural Gas, Plant

	SERVICE CODE:
	EFG, EG, FG, G, IG, PG, SG

	
	

	RATING:
	275 psig @ -20°F to 100°F (285 psig w/API 6D "ALT" Valves)(note a)

	
	245 psig @ 250°F (notes a & b)

	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5

	
	API 6D "STD" Valve @ 100°F;  ANSI B16.5 Flange @ 250°F



	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT, SW 

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW; note a,c,d

	Nipples
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, WCH

	
	2" - 12"
	150# RF, FLG, WE
	API 6D
	W/RTFS, WCH

	
	14" - 42"
	150# RF, FLG, WE
	API 6D
	W/RTFS, LF, WG

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n
	W/HTIP, LF, WCH

	
	2" - 12"
	150# RF, FLG, WE
	API 6D
	W/HTIP, LF, WCH

	
	14" - 42"
	150# RF, FLG, WE
	API 6D
	W/HTIP, LF, WG

	Btrfly Vlv.(HP)
	3" - 6"
	150# RF
	MSS SP-67
	W/TL, Sfs  

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/Sfs

	
	2" - 42"
	150# RF, FLG, WE
	API 6D
	W/RTFS

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	
	W/SST, Sfs

	
	3" - 12"
	150# RF, FLG
	ES-4410
	W/SST, Sfs

	FLG, Socket Weld
	2" & Less
	150# RF BTMP
	ANSI B16.5, Group 1.1 or
	note k, m

	FLG, Weld Neck
	1/2" - 42"
	150# RF BTMP
	MSS SP-44
	

	Gaskets
	All
	150#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 42"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 300 (300#) CARBON STEEL (DOT 192)

	SERVICE:
	Natural Gas, Plant
	

	SERVICE CODE:
	EFG, FG, G, PG, SG
	

	
	
	

	RATING:
	720 psig @ -20°F to 100°F (740 psig w/API 6D "ALT" valves)(note a)
	

	
	665 psig @ 250°F (notes a & b)
	

	
	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5
	

	
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F
	

	
	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT, or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW; note a,c,d

	Nipples
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, WCH

	
	2" - 12"
	300# RF, FLG, WE
	API 6D
	W/RTFS, WCH or WG

	
	14" - 42"
	300# RF, FLG, WE
	API 6D
	W/RTFS, DBB, LF, WG

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n
	W/HTIP, LF, WCH

	
	2" - 12"
	300# RF, FLG, WE
	API 6D
	W/HTIP, LF, WCH or WG

	
	14" - 42"
	300# RF, FLG, WE
	API 6D
	W/HTIP, LF, WG

	Btrfly Vlv.(HP)
	3" - 6"
	300# RF
	MSS SP-67
	W/TL, Sfs

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	w/Sfs

	
	2" - 42"
	300# RF, FLG, WE
	API 6D
	w/RTFS

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	
	W/SST, Sfs

	
	3" - 12"
	300# RF, FLG
	ES 4410
	W/SST, Sfs

	FLG, Socket Weld
	2" & Less
	300# RF BTMP
	ANSI B16.5, Group 1.1 or
	note k,m

	FLG, Weld Neck
	1/2" - 42"
	300# RF BTMP
	MSS SP-44
	

	Gaskets
	All
	300#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	FTG.Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 16"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	
	18" - 42"
	WTMP, GTMP
	ES 4900
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Couplings & 
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connection

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 400 (400#) CARBON STEEL (DOT 192)
	SERVICE:
	Natural Gas, Plant

	SERVICE CODE:
	EFG, FG, G, PG, SG

	
	

	RATING:
	960 psig @ -20°F to 100°F (990 psig w/API 6D "ALT" Valve)(note a)

	
	885 psig @ 250°F (notes a & b)

	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5

	
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F

	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW, Note a, c, d

	Nipples
	2" & Less
	Seamless, Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Needle Valve
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS

	
	2" - 12"
	400# RF, FLG, WE
	API 6D
	W/RTFS, WCH or WG

	
	14" - 42"
	400# RF, FLG, WE
	API 6D
	W/RTFS, DBB, LF, WG

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n
	W/HTIP, LF, WCH

	
	2" - 12"
	400# RF, FLG, WE
	API 6D
	W/HTIP, LF, WCH or WG

	
	6" - 42"
	400# RF, FLG, WE
	API 6D
	W.HTIP, LF, WG

	Btrfly Vlv.(HP)
	3" - 6"
	400# RF
	MSS SP-67
	W/TL, Sfs

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/Sfs

	
	2" -42"
	400# RF, FLG, WE
	API 6D
	W/RTFS

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	
	W/SST, Sfs

	
	3" - 12"
	400# RF
	ES-4410
	W/SSI, Sfs

	FLG, Socket Weld
	2" & Less
	400# RF BTMP
	|ANSI B16.5, Grp 1.1
	note k,m

	FLG, Weld Neck
	1/2" - 42"
	400# RF BTMP
	|or MSS SP-44
	

	Gaskets
	All
	400#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed 
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 16"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	
	18" - 42"
	WTMP, GTMP
	ES 4900
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHP, NPT
	MSS SP-95
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 600 (600#) CARBON STEEL (DOT 192)
	SERVICE:
	Natural Gas, Plant

	SERVICE CODE:
	EFG, FG, G, PG, SG

	
	

	RATING:
	1440 psig @ -20°F to 100°F (1480 psig w/API 6D "ALT" Valves)(note a)

	
	1330 psig @ 250°F (notes a & b)

	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5

	            
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F

	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L 
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW, notes a, c, d

	Nipples
	2" & Less
	Seamless, Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, WCH

	
	2" - 12"
	600# RF, FLG, WE
	API 6D
	W/RTFS, WCH or WG

	
	14" - 42"
	600# RF, FLG, WE
	API 6D
	W/RTFS, DBB, LF, WG

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n
	W/HTIP, LF, WCH

	
	2" - 12"
	600# RF, FLG, WE
	API 6D
	W/HTIP, LF, WCH or WG

	
	14" - 42"
	600# RF, FLG, WE
	API 6D
	W/LF, HTIP, WG

	Butterfly Valve (HP) 
	3" - 6"
	600# RF
	MSS SP-67
	W/TL, Sfs

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/Sfs

	
	2" - 42"
	600# RF, FLG, WE
	API 6D
	W/RTFS

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/SST, Sfs

	
	3" - 12"
	600# RF FLG
	ES-4410
	W/SST

	FLG, Socket Weld
	2" & Less
	600# RF BTMP
	ANSI B16.5, Grp 1.1, or
	note k,m

	FLG, Weld Neck
	1/2" - 42"
	600# RF BTMP
	MSS SP-44
	

	Gaskets
	All
	600#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	2" - 12"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	
	14" - 42"
	WTMP, GTMP
	ES 4900
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Couplings &
	2" & Less
	3000# FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 900 (900#) CARBON STEEL (DOT 192)
	SERVICE:
	Natural Gas, Plant
	

	SERVICE CODE:
	EFG, FG, G, PG, SG
	

	
	
	

	RATING:
	2160 psig @ -20°F to 100°F (2220 psig w/API 6D "ALT" Valve)(note a)
	

	
	1995 psig @ 250°F (note a & b)
	

	
	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5
	

	
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F
	

	
	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	18" 42"
	SAW
	API 5L
	BW, notes a, c, d

	Nipples
	2" & Less
	Seamless, Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Needle Valves
	3/4" & Less
	3000 psi, NPT, SW
	note n
	W/RTFS

	Ball Valves
	2" & Less
	3000 psi, NPT, SW
	note n
	W/RTFS, WCH

	
	2" - 12"
	900# RF, FLG, WE
	API 6D
	W/RTFS, WCH or WG

	
	14" - 42"
	900# RF, FLG, WE
	API 6D
	W/RTFS, DBB, LF, WG

	Plug Valves
	1" - 2"
	3000 psi, NPT, SW
	note n
	W/HTIP, LF, WCH

	
	2" - 12"
	900# RF, FLG, WE
	API 6D
	W/HTIP, LF, WCH or WG

	
	14" - 42"
	900# RF, FLG, WE
	API 6D
	W/LF, HTIP, WG

	Check Valves
	2" & Less
	900# NPT, SW
	note n
	W/SST, Sfs

	
	2" - 42"
	900# RF, FLG, WE
	API 6D
	W/RTFS

	Relief Valves
	2" & Less
	3000 psi, NPT, SW
	
	W/SST, Sfs

	
	3" - 12"
	900# RF, FLG
	ES-4410
	W/SST, Sfs

	FLG, Socket Weld
	2" & Less
	900# RF BTMP
	ANSI B16.5, Grp 1.1, or
	note k,m

	FLG, Weld Neck
	1/2" - 42"
	900# RF BTMP
	MSS SP-44
	

	Gaskets
	All
	900#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 6"
	WTMP, BW
	ANSI B16.9, A234 Gr WPB
	

	
	8" - 42"
	WTMP, GTMP, BW
	ES 4900
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

 *	CLASS 150 (150#) LOW TEMPERATURE CARBON STEEL (DOT 192)
	(NBPL Material Specification Code A3C)
	SERVICE:
	Natural Gas, Plant

	SERVICE CODE:
	EFG, EG, FG, G, IG, PG, SG

	
	

	RATING:
	275 psig @ -50°F to 100°F (285 psig w/API 6D "ALT" Valves)(note a)

	
	230 psig @ 300°F (notes a & b)

	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5

	
	API 6D "STD" Valve @ 100°F;  ANSI B16.5 Flange @ 250°F



	
	
	
	MANUFACTURING
	
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS
	

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	NPT or SW 
	

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	BW
	

	
	3" - 14"
	Seamless or ERW
	A333 Gr 6
	BW; note a
	

	
	16" - 42"
	SAW
	API 5L
	BW; note a,c,d
	

	Nipples
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	NPT
	

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95, A333 Gr 6
	NPT, SW
	

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n, 316 SS
	W/RTFS
	

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n, A350 LF2
	W/RTFS, WCH
	

	
	2" - 12"
	150# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, WCH or WG
	

	
	14" - 42"
	150# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, DBB, LF, WG
	

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n, A350 LF2
	W/HTIP, LF, WCH
	

	
	2" - 12"
	150# RF, FLG, WE
	API 6D, A350 LF2
	W/HTIP, LF, WCH or WG

	
	14" - 42"
	150# RF, FLG, WE
	API 6D, A350 LF2
	W/HTIP, LF, WG
	

	Btrfly Vlv.(HP)
	3" - 6"
	150# RF
	MSS SP-67, A350 LF2
	W/TL, Sfs  
	

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n, A350 LF2
	W/Sfs
	

	
	2" - 42"
	150# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS
	

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	ES-4410, 316 SS or A350 LF2
	W/SST, Sfs
	

	
	3" - 12"
	150# RF, FLG
	
	W/SST, Sfs
	

	FLG, Socket Weld
	2" & Less
	150# RF BTMP
	ANSI B16.5, A350 LF2 or
	note k, m
	

	FLG, Weld Neck
	1/2" - 42"
	150# RF BTMP
	MSS SP-44, A707 L3
	
	

	Gaskets
	All
	150#
	ANSI B16.21 & B16.5
	
	

	Bolting
	All
	Studs
	ASTM A320 Gr L7
	
	

	
	
	Hex Nuts
	ASTM A320 Gr L7
	
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11, A420 Gr WPL6
	
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11, A420 Gr WPL6
	
	

	FTG, Butt Weld
	1/2" - 42"
	WTMP
	ANSI B16.9, A420 Gr WPL6
	
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83, A350 LF2
	W/IS, GJ
	

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95, A333 Gr 6
	
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11, A350 LF2
	Instrument Connections
	

	Half Couplings
	
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

 *	CLASS 300 (300#) LOW TEMPERATURE CARBON STEEL (DOT 192)
	(NBPL Material Specification Code B3C)

	SERVICE:
	Natural Gas, Plant
	

	SERVICE CODE:
	EFG, FG, G, PG, SG
	

	
	
	

	RATING:
	720 psig @ -50°F to 100°F (740 psig w/API 6D "ALT" valves)(note a)
	

	
	655 psig @ 300°F (notes a & b)
	

	
	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5
	

	
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F
	

	
	
	

	
	
	
	MANUFACTURING
	
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS
	

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	NPT, or SW
	

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	BW
	

	
	3" - 14"
	Seamless or ERW
	A333 Gr 6
	BW; note a
	

	
	16" - 42"
	SAW
	API 5L
	BW; note a,c,d
	

	Nipples
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	NPT
	

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95, A333 Gr 6
	NPT, SW
	

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n, 316 SS
	W/RTFS
	

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n, A350 LF2
	W/RTFS, WCH
	

	
	2" - 12"
	300# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, WCH or WG
	

	
	14" - 42"
	300# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, DBB, LF, WG
	

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n, A350 LF2
	W/HTIP, LF, WCH
	

	
	2" - 12"
	300# RF, FLG, WE
	API 6D, A350 LF2
	W/HTIP, LF, WCH or WG

	
	14" - 42"
	300# RF, FLG, WE
	API 6D, A350 LF2
	W/HTIP, LF, WG
	

	Btrfly Vlv.(HP)
	3" - 6"
	300# RF
	MSS SP-67, A350 LF2
	W/TL, Sfs
	

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n, A350 LF2
	w/Sfs
	

	
	2" - 42"
	300# RF, FLG, WE
	API 6D, A350 LF2
	w/RTFS
	

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	ES-4410, 316 SS or A350 LF2
	W/SST, Sfs
	

	
	3" - 12"
	300# RF, FLG
	
	W/SST, Sfs
	

	FLG, Socket Weld
	2" & Less
	300# RF BTMP
	ANSI B16.5, A350 LF2 or
	note k,m
	

	FLG, Weld Neck
	1/2" - 42"
	300# RF BTMP
	MSS SP-44, A707 L3
	
	

	Gaskets
	All
	300#
	ANSI B16.21 & B16.5
	
	

	Bolting
	All
	Studs
	ASTM A320 Gr L7
	
	

	
	
	Hex Nuts
	ASTM A320 Gr L7
	
	

	FTG.Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11, A420 Gr WPL6
	
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11, A420 Gr WPL6
	
	

	FTG, Butt Weld
	1/2" - 16"
	WTMP
	ANSI B16.9, A420 Gr WPL6
	
	

	
	18" - 42"
	WTMP, GTMP
	ES 4900
	
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83, A350 LF2
	W/IS, GJ
	

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95, A333 Gr 6
	
	

	Couplings & 
	2" & Less
	3000#, FS, NPT
	ANSI B16.11, A350 LF2
	Instrument Connection
	

	Half Couplings
	
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

 *	CLASS 600 (600#) LOW TEMPERATURE CARBON STEEL (DOT 192)
	(NBPL Material Specification Code D4C)
	SERVICE:
	Natural Gas, Plant
	

	SERVICE CODE:
	EFG, FG, G, PG, SG
	

	
	
	

	RATING:
	1440 psig @ -50°F to 100°F (1480 psig w/API 6D "ALT" Valves)(note a)
	

	
	1427 psig @ 125°F (1447 psig w/API 6D “ALT” Valves) (notes a & b)
	

	
	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5
	

	            
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F
	

	
	
	

	
	
	
	MANUFACTURING
	
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS
	

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	NPT or SW
	

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	BW
	

	
	3" - 14"
	Seamless or ERW
	A333 Gr 6
	BW; note a
	

	
	16" - 42"
	SAW
	API 5L
	BW, notes a, c, d
	

	Nipples
	2" & Less
	Seamless, Sch. 80
	A333 Gr 6
	NPT
	

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95, A333 Gr 6
	NPT, SW
	

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n, 316 SS
	W/RTFS
	

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n, A350 LF2
	W/RTFS, WCH
	

	
	2" - 12"
	600# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, WCH or WG
	

	
	14" - 42"
	600# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, DBB, LF, WG
	

	Plug Valves
	1" - 2"
	2000 psi, NPT, SW
	note n, A350 LF2
	W/HTIP, LF, WCH
	

	
	2" - 12"
	600# RF, FLG, WE
	API 6D, A350 LF2
	W/HTIP, LF, WCH or G

	
	14" - 42"
	600# RF, FLG, WE
	API 6D, A350 LF2
	W/LF, HTIP, WG
	

	Butterfly Valve (HP) 
	3" - 6"
	600# RF
	MSS SP-67, A350 LF2
	W/TL, Sfs
	

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n, A350 LF2
	W/Sfs
	

	
	2" - 42"
	600# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS
	

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	ES-4410, 316 SS or A350 LF2
	W/SST, Sfs
	

	
	3" - 12"
	600# RF FLG
	
	W/SST
	

	Socket Weld FLG
	2" & Less
	600# RF BTMP
	ANSI B16.5, A350 LF2 or
	note k,m
	

	Weld Neck FLG
	1/2" - 42"
	600# RF BTMP
	MSS SP-44, A707 L3
	
	

	Gaskets
	All
	600#
	ANSI B16.21 & B16.5
	
	

	Bolting
	All
	Studs
	ASTM A320 Gr L7
	
	

	
	
	Hex Nuts
	ASTM A320 Gr L7
	
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11, A420 Gr WPL6
	
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11, A420 Gr WPL6
	
	

	FTG, Butt Weld
	2" - 12"
	WTMP
	ANSI B16.9, A420 Gr WPL6
	
	

	
	14" - 42"
	WTMP, GTMP
	ES 4900
	
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83, A350 LF2
	W/IS, GJ
	

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95, A333 Gr 6
	
	

	Couplings &
	2" & Less
	3000# FS, NPT
	ANSI B16.11, A350 LF2
	Instrument Connections
	

	Half Couplings
	
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

 *	CLASS 900 (900#) LOW TEMPERATURE CARBON STEEL (DOT 192)
	(NBPL Material Specification Code E3C)
	SERVICE:
	Natural Gas, Plant
	

	SERVICE CODE:
	EFG, FG, G, PG, SG
	

	
	
	

	RATING:
	2160 psig @ -50°F to 100°F (2220 psig w/API 6D "ALT" Valve)(note a)
	

	
	1970 psig @ 300°F (note a & b)
	

	
	
	

	BASED ON:
	Corrosion Allowance = 0.00";  E = 1.0;  T = 1.0;  F = 0.5
	

	
	API 6D "STD" Valve @ 100°F; API 6D Valve & ANSI B16.5 Flange @ 250°F
	

	
	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A333 Gr 6
	BW

	
	3" - 14"
	Seamless or ERW
	A333 Gr 6
	BW; note a

	Nipples
	2" & Less
	Seamless, Sch. 80
	A333 Gr 6
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95, A333 Gr 6
	NPT, SW

	Needle Valves
	3/4" & Less
	3000 psi, NPT, SW
	note n, 316 SS
	W/RTFS

	Ball Valves
	2" & Less
	3000 psi, NPT, SW
	note n, A350 LF2
	W/RTFS, WCH

	
	2" - 12"
	900# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, WCH or WG

	
	14" - 42"
	900# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS, DBB, LF, WG

	Plug Valves
	1" - 2"
	3000 psi, NPT, SW
	note n, A350 LF2
	W/HTIP, LF, WCH

	
	2" - 12"
	900# RF, FLG, WE
	API 6D, A350 LF2
	W/HTIP, LF, WCH or WG

	
	14" - 42"
	900# RF, FLG, WE
	API 6D, A350 LF2
	W/LF, HTIP, WG

	Check Valves
	2" & Less
	900# NPT, SW
	note n, A350 LF2
	W/SST, Sfs

	
	2" - 42"
	900# RF, FLG, WE
	API 6D, A350 LF2
	W/RTFS

	Relief Valves
	2" & Less
	3000 psi, NPT, SW
	ES-4410, 316 SS or A350 LF2
	W/SST, Sfs

	
	3" - 12"
	900# RF, FLG
	
	W/SST, Sfs

	FLG, Socket Weld
	2" & Less
	900# RF BTMP
	ANSI B16.5, A350 LF2 or
	note k,m

	FLG, Weld Neck
	1/2" - 14"
	900# RF BTMP
	MSS SP-44, A707 L3
	

	Gaskets
	All
	900#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A320 Gr L7
	

	
	
	Hex Nuts
	ASTM A320 Gr L7
	

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11, A420 Gr WPL6
	

	FTG, Screwed
	2" & Less
	3000#, FS, NPT
	ANSI B16.11, A420 Gr WPL6
	

	FTG, Butt Weld
	1/2" - 6"
	WTMP, BW
	ANSI B16.9, A420 Gr WPL6
	

	
	8" - 14"
	WTMP, GTMP, BW
	ES 4900
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83, A350 LF2
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95, A333 Gr 6
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11, A350 LF2
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 150 (150#) CARBON STEEL (B31.3)
	SERVICE:
	Lube oil, Hydraulic oil, Water, Steam, Drains, Process and Vents

	SERVICE CODE:
	OA, IA, UA, LO, HO, DW, FW, WW, D, P, SA, E, FA

	
	

	RATING:
	285 psig @ -20°F to 100°F (note a)

	
	125 psig @ 650°F (note a)

	
	

	BASED ON:
	Corrosion Allowance = 0.05"; ANSI B16.34 Valves; ANSI B16.5 Flanges

	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW, note a

	Nipples
	2" & Less
	Seamless, Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Gate Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/OS&Y, BLB

	Globe Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/OS&Y, BLB

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/Sfs

	Plug Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/HTIP, LF

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, (250°F)

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, (250°F)

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	
	W/SST, Sfs

	Gate Valves
	2" - 36"
	150# RF
	ANSI B16.34
	W/OS&Y, BLB

	Globe Valves
	2" - 36"
	150# RF
	ANSI B16.34
	W/OS&Y, BLB

	
	2" - 36"
	150# RF
	ANSI B16.34
	W/RTFS, (250°F)

	Plug Valves
	2" - 4"
	150# RF
	ANSI B16.34
	W/HTIP, LF, WCH

	
	6" - 36"
	150# RF
	ANSI B16.34
	W/HTIP, LF, WG

	Ball Valves
	2" - 4"
	150# RF
	ANSI B16.34
	W/RTFS, (250°F), WCH

	
	6" - 36"
	150# RF
	ANSI B16.34
	W/RTFS, (250°F), WG

	Relief Valves
	2" - 12"
	150# RF
	ANSI B16.34
	W/SST, Sfs

	FLG, Socket Weld
	2" & Less
	150# RF BTMP
	ANSI B16.5, Group 1.1
	note m

	FLG, Weld Neck
	1/2" - 36"
	150# RF BTMP
	ANSI B16.5, Group 1.1
	Notes k & m

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 36"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Gaskets
	All
	150#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 300 (300#) CARBON STEEL (B31.3)
	SERVICE:
	Air, Lube oil, Hydraulic oil, Water, Steam, Drains, and Process

	SERVICE CODE:
	OA, IA, UA, LO, HO, W, FW, WW, DW, P

	
	

	RATING:
	740 psig @ -20°F to 100°F (note a)

	
	535 psig @ 650°F (note a)

	
	

	BASED ON:
	Corrosion Allowance = 0.05"; ANSI B16.34 Valves & ANSI B16.5 Flanges

	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW, note a

	Nipples
	2" & Less
	Seamless, Sched. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Gate Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/OS&Y, BLB

	Globe Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/OS&Y, BLB

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/Sfs

	Plug Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/HTIP, LF

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, (250°F)

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, (250°F)

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	
	W/SST, Sfs

	Gate Valves
	2" - 36"
	300# RF
	ANSI B16.34
	W/OS&Y, BLB

	Globe Valves
	2" - 36"
	300# RF
	ANSI B16.34
	W/OS&Y, BLB

	Check Valves
	2" - 36"
	300# RF
	ANSI B16.34
	W/RTFS, (250°F)

	Plug Valves
	2" - 4"
	300# RF
	ANSI B16.34
	W/HTIP, LF, WCH

	
	6" - 36"
	300# RF
	ANSI B16.34
	W/HTIP, LF, WG

	Ball Valves
	2" - 4"
	300# RF
	ANSI B16.34
	W/RTFS, (250°F), WCH

	
	6" - 36"
	300# RF
	ANSI B16.34
	W/RTFS, (250°F), WG

	Relief Valves
	2" - 12"
	300# RF
	ANSI B16.34
	W/SST, Sfs

	FLG, Socket Weld
	2" & Less
	3000#, RF BTMP
	ANSI B16.5, Group 1.1
	note m

	FLG, Weld Neck
	1/2" - 36"
	3000#, RF, BTMP
	ANSI B16.5, Group 1.1
	note k & m

	FTG,Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 36"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Gaskets
	All
	300#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).

	CLASS 600 (600#) CARBON STEEL (B31.3)
	SERVICE:
	Air, Lube oil, Hydraulic oil, Water, Steam, Drains, and Process

	SERVICE CODE:
	OA, UA, LO, HO, W, P

	
	

	RATING:
	1480 psig @ -20°F to 100°F (note a)

	
	1075 psig @ 650°F (note a)

	
	

	BASED ON:
	Corrosion Allowance = 0.05"; ANSI B16.34 Valves & ANSI B16.5 Flanges

	
	

	
	
	
	MANUFACTURING
	

	ITEM
	SIZE
	DESCRIPTION
	SPECIFICATION
	REMARKS

	Pipe Plain End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	NPT or SW

	Pipe Bevel End
	2" & Less
	Seamless Sch. 80
	A106 or API 5L Gr B
	BW

	
	3" - 16"
	Seamless or ERW
	A106 or API 5L
	BW; note a

	
	20" - 24"
	SAW Sch. 60
	API 5L Gr B
	BW; note a

	
	18" - 42"
	SAW
	API 5L
	BW, note a

	Nipples
	2" & Less
	Seamless, Sch. 80
	A106 or API 5L Gr B
	NPT

	Swage Nipples
	2" & Less
	Sch. 80
	MSS SP-95
	NPT, SW

	Gate Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/OS&Y, BLB

	Globe Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/OS&Y, BLB

	Check Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/Sfs

	Plug Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/HTIP, LF

	Ball Valves
	2" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, (250°F)

	Needle Valves
	3/4" & Less
	2000 psi, NPT, SW
	note n
	W/RTFS, (250°F)

	Relief Valves
	2" & Less
	2000 psi, NPT, SW
	
	W/SST, Sfs

	Gate Valves
	2" - 36"
	600# RF
	ANSI B16.34
	W/OS&Y, BLB

	Globe Valves
	2" - 36"
	600# RF
	ANSI B16.34
	W/OS&Y, BLB

	Check Valves
	2" - 36"
	600# RF
	ANSI B16.34
	W/RTFS, (250°F)

	Plug Valves
	2" - 4"
	600# RF
	ANSI B16.34
	W/HTIP, LF, WCH

	
	6" - 36"
	600# RF
	ANSI B16.34
	W/HTIP, LF, WG

	Ball Valves
	2" - 4"
	600# RF
	ANSI B16.34
	W/RTFS, (250°F), WCH

	
	6" - 36"
	600# RF
	ANSI B16.34
	W/RTFS, (250°F), WG

	FLG, Socket Weld
	2" & Less
	600# RF BTMP
	ANSI B16.5, Group 1.1
	note m

	FLG, Weld Neck
	1/2" - 36"
	600# RF, BTMP
	ANSI B16.5, Group 1.1
	note k & m

	FTG, Socket Weld
	2" & Less
	3000#, FS, SW
	ANSI B16.11
	

	FTG, Screwed
	2" & Less
	2000#, FS, NPT
	ANSI B16.11
	

	FTG, Butt Weld
	1/2" - 36"
	WTMP
	ANSI B16.9, A234 Gr WPB
	

	Unions
	2" & Less
	3000#, FS, NPT, SW
	MSS SP-83
	W/IS, GJ

	Plugs
	2" & Less
	SHHB, NPT
	MSS SP-95
	

	Gaskets
	All
	600#
	ANSI B16.21 & B16.5
	

	Bolting
	All
	Studs
	ASTM A193 Gr B7
	

	
	
	Hex Nuts
	ASTM A194 Gr 2H
	

	Couplings &
	2" & Less
	3000#, FS, NPT
	ANSI B16.11
	Instrument Connections

	Half Couplings
	
	
	
	


NOTE:	See Sections 9, 11 &12 for Service Codes, Abbreviations and Notes (a) - (n).
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