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Special  Notes 

API  publications necessari ly address problem s of a general  n ature.  With  respect to particu lar circum stances,  
local,  state,  and federal  laws and reg u lati ons should  be revi ewed.  

Neither API  nor any of API ’s em ployees,  subcontractors,  consultants,  com m ittees,  or other assignees m ake 
any warranty or represen tation,  either express or im pli ed,  with  respect to th e accuracy,  com pleten ess,  or 
usefulness of the inform ation contained  herein,  or assum e an y l iabil i ty or  responsibi l i ty for any use,  or the 
results of such  use,  of any inform ation or process disclosed i n  this pu bl icat ion.  Neither API  nor any of API ’s 
em ployees,  subcontractors,  consultants,  or other assi g nees represent that use of this publ icati on wou ld  not 
infringe upon privately own ed rig hts.  

API  publications m ay be u sed by an yone desiri ng  to do so.  Every effort has been m ade by the I nstitu te to 
ensure the accuracy and rel iabi l i ty of the data contained in  them ;  however,  the I nstitute m akes no 
representation,  warranty,  or guarantee in  con necti on with  this publ ication and h ereby expressly disclaim s 
any l iabi l i ty or responsibi l i ty for loss or dam age resulting  from  its use or for the violation  of any authori ties 
havin g  jurisdiction  with  wh i ch  this publication  m ay confl ict.  

API  publications are publ ished to faci l i tate th e broad avai labil i ty of proven ,  soun d eng ineering  an d operati ng  
practices.  These publ ications are not i ntended to obvi ate the need for appl yi ng  sound eng ineering  judgm ent 
regardi ng  wh en an d where th ese pu bl icati ons shou ld  be used.  The form ulati on and publication  of API  
publications is not i ntended in  an y way to inhi bit an yon e from  using  an y other practices.   

U sers of this specification should  not rely excl usivel y on  the inform ation contained in  th is  docu m ent.  Sou nd 

busin ess,  scientific,  eng ineering,  and safety ju dgm ent should  be used i n  em ployi n g  the inform ation  con tained 

herei n.  

An y m anufacturer m arking  equ ipm ent or m aterials in  conform ance with  the m arking  requ irem ents of an  API  
standard is solely responsi ble for conform ing  to al l  th e applicable requ irem ents of that standard.  API  does 
not represent,  warrant,  or g uarantee that such  products do i n  fact conform  to the applicable API  standard.  
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Foreword 

Nothing  contained  in  any API  publication  is to be construed as granting  any right,  by implication  or otherwise,  
for the manufacture,  sale,  or use of any method,  apparatus,  or product covered  by letters patent.  Neither 
should  anything  contained in  the publ ication be construed as insuring  anyone against l iabi l i ty for infringement 
of letters patent.  

The verbal  forms used to express the provisions in  th is specification  are as fol lows:  

—  the term  “shall”  denotes a minimum requirement in  order to conform to the standard;  

—  the term  “should” denotes a recommendation  or that which  is advised  but not required  in  order to 
conform  to the standard;  

—  the term  “may” is used to express permission or a provision  that is optional;  

—  the term  “can” is used  to express possibi l i ty or capabi l ity.  

This document was produced under API  standardization procedures that ensure appropriate notification  and  
participation  in  the developmental  process and is designated as an  API  standard.  Questions concerning  the 
interpretation of the content of this publ ication or comments and questions concerning  the procedures under 
which  this publication  was developed should  be directed in  writing  to the Director of Standards,  American 
Petroleum  Institute,  1 220 L Street,  NW,  Washington,  DC 20005.  Requests for permission to reproduce or 
translate al l  or any part of the material  published herein  should  also be addressed to the director.  

For API  Monogram Program l icensees and APIQR Program registrants,  th is standard shall  become effective 
on the program date printed on  the cover but may be used voluntari ly from  the date of publ ication.  

Generally,  API  standards are reviewed and revised,  reaffirmed,  or withdrawn at least every 5 years.  A one-time 
extension  of up to 2 years may be added to th is review cycle.  Status of the publ ication can be ascertained  
from  the API  Standards Department,  telephone (202)  682-8000.  A catalog  of API  publ ications and materials  
is published annually by API ,  1 220 L Street,  NW,  Washington,  DC 20005.  

Suggested revisions are invited and should  be submitted to the Standards Department,  API ,  1 220 L Street,  
NW,  Washington,  DC 20005,  standards@api.org.  
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Introduction 

The International  System  of Units (SI)  is used in  this specification.  However,  nominal  sizes are shown as 
fractions in  the inch  system.  

The fractions and their decimal  equivalents are equal  and interchangeable.  Metric conversions and inch  
dimensions in  th is specification  are based on the original  fractional  inch  designs.  Functional  dimensions have 
been  converted into the metric system to ensure interchangeabi l i ty of products manufactured in  metri c or 
inch  systems;  see also Annex C.  

An  “―” symbol  when used in  tables means that the applicable size,  value,  or dimension  does not apply.  

I t is  necessary that users of this specification be aware that further or differing  requirements can be needed  
for individual  appl ications.  This specification  is not intended to inhibit a vendor from offering,  or the purchaser 
from  accepting,  al ternative equipment or engineering  solutions for the individual  application.  This can  be 
particularly appl icable where there is innovative or developing  technology.  Where an alternative is offered,  i t 
is  the responsibi l i ty of the vendor to identify any variations from  this specification  and provide detai ls.  

 

 



1  

Specification  for Wellhead and Tree Equipment 

1  Scope 

This specification  identifies requirem ents and g ives recom m endations for the perform ance,  dim ensional  and  
functional  i nterchangeabil ity,  design ,  m aterials,  testi ng,  i nspecti on,  welding,  m arking,  handlin g,  stori ng ,  
shipm ent,  and  purch asin g  of wel lhead and tree equipm ent for use i n  the petroleum  and natural  gas 
indu stries.  

This specification  does not appl y to fi eld  use or field  testing .  This specification also does not apply to repair 
of wel lhead and tree equ i pm ent except for weld  repair in  conju ncti on  with  m anufacturing.  Tools used for  
installation  and  service (e. g .  runnin g  tools,  test tools,  wash tools,  wear bush ings,  and lubricators)  are ou tside 
the scope of this stan dard.  

This specification  is appl icable to the equ ipm ent identified in  4. 1  and Secti on  1 4.  

This specification establishes requirem ents for four product specificati on levels (PSLs) :  PSL 1 ,  PSL 2,  
PSL 3,  an d PSL 4.   A su pplem ental  designation  of PSL 3G appli es to  PSL 3 products that have satisfied  the 
additi onal  requirem ents of gas testi ng.  The PSL designations define different levels of technical  qual ity 
requirements.   

I f product is supplied  bearing  the API  Monog ram and manufactured at a faci l i ty l icensed by API ,  the 
requirem ents of Annex A appl y.  

Subject m atter of Annexes B,  C,  D,  E,  F,  G,  H ,  I ,  J ,  K,  L,  and M has been arrang ed in  a way th at m inim izes 
the im pact of changes on  u sers of this docum ent.  

2  Normative References 

The fol lowi ng  referenced docum ents are  in dispensable for th e application  of this docum ent.  For dated 
references,  onl y th e edition  cited appl ies.  For u ndated references,  th e latest edition  of the referenced 
docum ent (including  an y am endm ents)  applies,  except that n ew editions m ay be used on issue and shal l  
becom e m andatory upon the effective date specified  by the publish er or 1 2 m onths from  the date of the 
revisi on  (where no effective date is specified) .  

API  Recom m ended Practice 5A3,  Recommended Practice on Thread Compounds for Casing,  Tubing,  Line 
Pipe,  and Drill Stem Elements  

API  Specificati on  5B,  Threading,  Gauging,  and Inspection of Casing,  Tubing,  and Line Pipe Threads 

API  Specificati on  5CT,  Casing and Tubing 

API  Standard 6ACRA,  Age-hardened Nickel-based Alloys for Oil and Gas Drilling and Production Equipment 

API  Standard 6AV1 ,  Validation of Safety and Shutdown Valves for Sandy Service 

API  Standard 6X,  Design Calculations for Pressure-containing Equipment  

API  Recom m ended Practice 1 4F,  Design,  Installation,  and Maintenance of Electrical Systems for Fixed and 
Floating Offshore Petroleum Facilities for Unclassified and Class 1,  Division 1  and Division 2 Locations 

API  Specificati on  1 6A,  Specification for Drill-through Equipment 
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API  Specification  1 7D,  Design and Operation of Subsea Production Systems—Subsea Wellhead and Tree 
Equipment 

API  Specification  20A,  Carbon Steel,  Alloy Steel,  Stainless Steel,  and Nickel Base Alloy Castings for Use in 
the Petroleum and Natural Gas Industry 

API  Specification  20E,  Alloy and Carbon Steel Bolting for Use in the Petroleum and Natural Gas Industries  

API  Specification  20F,  Corrosion-resistant Bolting for Use in the Petroleum and Natural Gas Industries   

ASME B1 .1  
1

,  Unified Inch Screw Threads (UN and UNR Thread Form) 

ASME B1 .2,  Gages and Gaging for Unified Inch Screw Threads 

ASME B1 .3,  Screw Thread Gaging Systems for Acceptability: Inch and Metric Screw Threads (UN, UNR,  
UNJ,  M,  and MJ) 

ASME B1 .5,  Acme Screw Threads 

ASME B1 .8,  Stub Acme Screw Threads 

ASME B1 .20.1 ,  Pipe Threads,  General Purpose (Inch) 

ASME Boiler and Pressure Vessel Code,  Section V,  Nondestructive Examination  

ASME Boiler and Pressure Vessel Code,  Section VIII,  Division 1,  Rules for Construction of Pressure Vessels  

ASME Boiler and Pressure Vessel Code:2004 with  2005 and 2006 addenda,  Section VIII,  Division 2,  
Alternative Rules  

ASME Boiler and Pressure Vessel Code,  Section IX,  Qualification Standard for Welding,  Brazing,  and Fusing 
Procedures; Welders; Brazers; and Welding,  Brazing,  and Fusing Operators 

ASNT SNT-TC-1 A 
2

,  Personnel Qualification and Certification in Nondestructive Testing 

ASTM A1 93/A1 93M 
3

,  Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for 
High Temperature or High Pressure Service and Other Special Purpose Applications  

ASTM A1 94/A1 94M,  Standard Specification for Carbon Steel,  Alloy Steel,  and Stainless Steel Nuts for Bolts 
for High Pressure or High Temperature Service,  or Both  

ASTM A320/A320M,  Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low-
Temperature Service 

ASTM A370,  Standard Test Methods and Definitions for Mechanical Testing of Steel Products  

ASTM A388/A388M,  Standard Practice for Ultrasonic Examination of Steel Forgings 

ASTM A453/A453M,  Standard Specification for High-Temperature Bolting Materials,  with Expansion 
Coefficients Comparable to Austenitic Stainless Steels  

                                                      
1

 American Society of Mechanical  Engineers,  Two Park Avenue,  New York,  New York 1 001 6,  www.asme.org.  
2 

American Society for Nondestructive Testing,  1 71 1  Arl ingate Lane,  Columbus,  Ohio 43228,  www.asnt.org.  
3

 ASTM International,  1 00 Barr Harbor Drive,  West Conshohocken,  Pennsylvania,  1 9428,  www.astm.org.   
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ASTM A609/A609M,  Standard Practice for Castings,  Carbon,  Low-Alloy,  and Martensitic Stainless Steel,  
Ultrasonic Examination Thereof 

ASTM D395,  Standard Test Methods for Rubber Property—Compression Set 

ASTM D41 2,  Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers—Tension  

ASTM D471 ,  Standard Test Method for Rubber Property—Effect of Liquids 

ASTM D1 41 4,  Standard Test Methods for Rubber O-Rings 

ASTM D1 41 5,  Standard Test Method for Rubber Property—International Hardness 

ASTM D1 41 8,  Standard Practice for Rubber and Rubber Latices—Nomenclature 

ASTM D2240,  Standard Test Method for Rubber Property—Durometer Hardness  

ASTM E1 0,  Standard Test Method for Brinell Hardness of Metallic Materials  

ASTM E1 8,  Standard Test Methods for Rockwell Hardness of Metallic Materials  

ASTM E1 1 0,  Standard Test Method for Rockwell and Brinell Hardness of Metallic Materials by Portable 
Hardness Testers 

ASTM E92,  Standard Test Methods for Vickers Hardness and Knoop Hardness of Metallic Materials  

ASTM E1 40,  Standard Hardness Conversion Tables for Metals Relationship Among Brinell Hardness,  
Vickers Hardness,  Rockwell Hardness,  Superficial Hardness,  Knoop Hardness,  Scleroscope Hardness,  and 
Leeb Hardness 

ASTM E1 65/E1 65M,  Standard Practice for Liquid Penetrant Examination for General Industry 

ASTM E1 86,  Standard Reference Radiographs for Heavy-Walled (2 to 4
1
/2 in.  (50.8 to 114 mm)) Steel 

Castings 

ASTM E280,  Standard Reference Radiographs for Heavy-Walled (4
1
/2 to 12 in.  (114 to 305 mm)) Steel 

Castings 

ASTM E428,  Standard Practice for Fabrication and Control of Metal,  Other than Aluminum, Reference 
Blocks Used in Ultrasonic Testing 

ASTM E446,  Standard Reference Radiographs for Steel Castings up to 2 in.  (50.8 mm) in Thickness 

ASTM E709,  Standard Guide for Magnetic Particle Testing 

ISO 1 48-1  
4

,  Metallic materials—Charpy pendulum impact test—Part 1: Test method  

ISO 3834 (al l  parts) ,  Quality requirements for fusion welding of metallic materials  

ISO 5208,  Industrial valves—Pressure testing of metallic valves  

ISO 6506 (al l  parts) ,  Metallic materials—Brinell hardness test 

                                                      
4

 International  Organization  for Standardization,  Chemin  de Blandonnet 8,  CP 401 ,  1 21 4 Vernier,  Geneva,  Switzerland,  
www. iso.org.  
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ISO 6507 (al l  parts) ,  Metallic materials—Vickers hardness test 

ISO 6508 (al l  parts) ,  Metallic materials—Rockwell hardness test 

ISO 6892-1 ,  Metallic materials—Tensile testing—Part 1: Method of test at room temperature  

ISO 9606 (al l  parts) ,  Qualification testing of welders—Fusion welding   

ISO 971 2,  Non-destructive testing—Qualification and certification of NDT personnel 

ISO 1 4732,  Welding personnel—Qualification testing of welding operators and weld setters for mechanized 
and automatic welding of metallic materials  

ISO 1 5609 (al l  parts) ,  Specification and qualification of welding procedures for metallic materials—Welding 
procedure specification 

ISO 1 561 4-1 ,  Specification and qualification of welding procedures for metallic materials—Welding 
procedure test—Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys  

ISO 1 561 4-7,  Specification and qualification of welding procedures for metallic materials—Welding 
procedure test—Part 7: Overlay welding 

ISO 1 8265,  Metallic materials—Conversion of hardness values 

ISO 2859-1 :1 999,  Sampling procedures for inspection by attributes—Part 1: Sampling schemes indexed by 
acceptance quality limit (AQL) for lot-by-lot inspection  

NACE MR01 75/ISO 1 51 56 
5

,  Petroleum and natural gas industries—Materials for use in H2S-containing 
environments in oil and gas production  

SAE AMS-H-6875 
6

,  Heat Treatment of Steel Raw Materials  

SAE AS568A,  Aerospace Size Standard for O-Rings  

SAE AMS2750,  Pyrometry 

3  Terms,  Definitions,  Abbreviated Terms,  and Symbols 

3.1  Terms and Definitions 

For the purposes of this document,  the fol lowing  terms and defin itions apply.  

3.1 .1  
accessible wetted surface 
Wetted surface for purposes of nondestructive examination  (NDE)  that can be viewed by direct l ine of sight.  

NOTE  This excludes test ports,  control  l ine ports,  lockdown screw holes,  and other penetrations of these types.  

3.1 .2  
actuator 
Mechanism  for the remote or automatic operation  of a valve or choke.  

                                                      
5

 NACE International,  1 5835 Park Ten Place,  Houston,  Texas 77084,  www.nace.org .  
6 

SAE International,  400 Commonwealth  Drive,  Warrendale,  Pennsylvania 1 5096,  www.sae.org.  
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3.1 .3  
annular packoff 
Mechanism  that seals off annular pressure between the outside diameter of a suspended tubular member or 
hanger and the inside diameter of the head or spool  through which  the tubular member passes or hanger is  
suspended.  

3.1 .4  
back-pressure valve 
Unidirectional  or bidirectional  check valve that is installed through the tree,  into the tubing  hanger,  and 
prevents well  flu ids from  flowing  out of the well .  

3.1 .5 
ball  valve 
Valve with  a spherical  closure member that rotates on  an axis perpendicular to the direction  of flow.  

3.1 .6 
blind  flange 
Flange with  no through-bore,  which  may or may not include a test and gauge connector port,  used to close 
off a flanged or studded end or outlet connector.  

NOTE A bl ind flange with  a test and gauge connector port is  sometimes cal led a test flange.  

3.1 .7 
boarding  shutdown valve 
BSDV 
Automatic valve assembly installed between an underwater production system and a surface faci l i ty that 
closes on  loss of power supply.  

NOTE Where used in  th is specification,  the term is understood to include a BSDV valve and BSDV actuator.  

3.1 .8 
body 
Any portion of wellhead and tree equipment that includes one or more  end connectors and is designed to be 
exposed to and contain  wel l  bore pressure and flu id.  

3.1 .9 
bonnet 
Pressure-containing  closure for a body,  other than  an  end or outlet connector.  

3.1 .1 0 
bottom casing  packoff 
Mechanism that seals off annular pressure between the outside diameter of a suspended tubular member or 
hanger and the inside diameter of the spool or tubing-head adapter placed over the suspended tubular or hanger.  

3.1 .1 1  
bullplug  
Pressure-containing  closure for a female-threaded end or outlet connector that may have an internal  
counterbore and/or test and gauge connector port.  

3.1 .1 2 
casing-head housing  
Equipment attached to the uppermost end of the surface casing that serves to suspend and seal a casing string.  

3.1 .1 3 
casing-head spool  
Equipment attached to another casing  head that serves to suspend and seal  a secondary casing  string .  
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3.1 .1 4 
casting  (noun)  
Object at or n ear finish ed shape obtained by sol idification of a flu id  substance i n  a m old.  

NOTE  Parts m ade by hot isostatic pressi ng  are not considered to be a casti ng .  

3.1 .1 5 
certificate of conformance 
Docum ent containin g  the statem ent by th e m anufacturer certifying  that the equ ipm ent m eets the 
requirem ents of this specification .  

3.1 .1 6 
check valve 
Valve that perm its flu id  to flow in  one directi on  and  i ncludes a m echanism  to autom atically preven t flow i n  the 
opposite direction.  

3.1 .1 7 
choke 
Equ ipm ent used to restrict and control  the flow rate an d pressure of flu ids.  

3.1 .1 8 
choke bean  
flow bean 
Replaceable orifice part used i n  positi ve chokes to control  flow rate.  

3.1 .1 9 
choke trim 
Pressure-control l i ng  choke part,  i nclu di ng  choke beans,  used to control  or regu late the flow of flu ids.  

3.1 .20 
clamp hub 
Protruding  rim  with  an  external  angled shoulder and a seal i ng  m echanism  used to join  pressure-contain ing  
equ ipm ent.  

3.1 .21  
closure bolting  
Threaded fastener used to assem ble well  bore pressure-containi ng  parts or joi n  end or outlet connectors.  

EXAMPLE Stu ds,  nuts,  bolts,  and capscrews.  

3.1 .22 
corrosion-resistant alloy 
CRA 
Nonferrous-based al loy in  which  an y on e or the sum  of the specified am ount of the elem ents titan ium ,  nickel ,  
cobalt,  chrom ium ,  and m olybdenum  exceeds 50 % m ass fraction.  

NOTE This defi ni ti on  i s different from  that in  NACE MR01 75/I SO 1 51 56.  

3.1 .23 
corrosion-resistant ring  groove 
Ring  groove l ined wi th  a CRA to resist m etal -loss corrosion.  

3.1 .24 
critical  dimensions 
Toleranced dim ensions of features determ ined by th e m anufacturer to be essential  to the function  of the 
equ ipm ent.  
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3.1 .25 
cross 
Pressure-containing  part wi th  a m inim um  of four end connectors.  

3.1 .26 
crossover connector 
Product with  a restricted-area sealin g  m eans and  wi th  a top connector pressure rating  above that of the 
lower connector.  

NOTE Types of crossover connectors m ay inclu de crossover spools,  m ulti stage crossover spools,  crossover adapters,  
and crossover tubi ng -head adapters.    

3.1 .27 
date of manufacture 
Date of manufacturer’s final  acceptance of finished equ ipm ent.  

3.1 .28 
end connector 
outlet connector 
An y integral  feature of a body used as a m eans to join  together equi pm ent that contains pressure,  perm its 
flow of retain ed flu id  between the joined equ ipm ent,  and provi des a seal  at the joi nt.  

NOTE 1  End and ou tlet connectors i nclu de,  but are not l i mited to,  internal  or external  thread,  clam p hub,  stu dded 
outlet,  and stu dded or throu gh -bolted flang e.   

NOTE 2  A bonnet connector or a weld  preparati on  is not an  end connector.   

3.1 .29 
equipment 
An y product i nclu ded in  the scope of this specification.  

3.1 .30 
equivalent round 
ER 
Stan dard for com paring  various shaped sections to round bars,  in  determ ining  the response to hardenin g  
characteristics wh en h eat-treati ng  low-alloy an d m artensitic corrosion -resistant steel.  

3.1 .31  
exposed bolting  
Boltin g  th at can be exposed directl y to a sour environm ent or that is  buried,  insu lated,  equipped with  flang e 
protectors,  or otherwise denied direct atm ospheric exposure.  

3.1 .32 
fitting  
Type of pressure bou ndary pen etrati on  that is used for the purpose of lu bricati on,  m aintenance,  venti ng,  
m onitoring,  or testing  anoth er part.  

NOTE  A fi tting  i s not an  end connector.  

3.1 .33 
flange 
Protruding  rim  with  holes to accept bolts and  havi ng  a sealin g  m echanism  used to join  pressure -contain ing  
equ ipm ent,  with  dim ension s specified i n  th is specification.  

3.1 .34 
forging  (noun) 
Shaped m etal  part form ed by the forgi ng  m ethod .  
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3.1 .35 
full  overlay  
Referring  to a welding  procedure,  welding  operations,  or equipment where al l  retained flu id-wetted surfaces 
are weld overlaid  or weld clad with  a corrosion-resistant al loy.   

3.1 .36 
full-bore valve 
Valve whose closure mechanism  has a bore dimension  the same as or larger than the valve body.  

3.1 .37 
fusion face 
Surface of the base metal  that wil l  be melted during  welding .  

3.1 .38 
gate valve 
Valve assembly with  a closure mechanism  operating  within  the body,  90° to the conduit,  to affect a closure.  

3.1 .39 
hanger mandrel  
Portion of a casing  or tubing  hanger that is attached by a threaded connector to the tubular string  and forms 
the upper end  of that tubular string.  

3.1 .40 
hanger (mandrel-type)  
Mechanism  used to support a casing  or tubing  string  in  a casing  or tubing  head by means of a male or 
female thread attached to the casing.  

3.1 .41  
hanger (slip-type)  
Mechanism  used to support a casing  string  in  a casing  head by gripping  the pipe with  wedge-type members.  

3.1 .42 
heat 
heat lot 
Material  originating  from  a final  melt,  or for remelted al loys,  the raw material  orig inating  from  a single 
remelted ingot.  

3.1 .43 
heat-treat lot,  batch furnace 
Material  placed on  loading  or carrying  devices and moved through a heat-treat cycle in  the same furnace,  
including  the same quenching  practice.  

3.1 .44 
heat-treat lot,  continuous furnace 
Group of pieces of material  with  the same nominal  size that is moved sequential ly through the heat-
treatment process using  the same process parameters.  

3.1 .45 
heat-treatment 
heat-treat 
Specified,  timed sequence of controlled heating  and cool ing  of  materials for the purpose of changing  
physical  or mechanical  properties.  

3.1 .46 
heat-affected zone 
HAZ 
Portion of the base metal  that has not been melted,  but whose mechanical  properties or m icrostructure has 
been  altered by the heat of welding  or cutting .  
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3.1 .47 
heat-sensitive lock-open device 
Device installed on  a su rface safety valve (SSV)  actu ator to m aintain  th e SSV valve in  a fu ll -open position  
unti l  exposed to sufficient heat to cause the device to release an d al low the SSV valve to close .  

3.1 .48 
hot isostatic pressing  
Speci al  form ing  process used to com pact and m etallurgical l y bond m etal  powder.  

NOTE This process takes place wi thin  a flexi ble,  m etal  contai ner whose contents are form ed i nto the desi red shape by 
su bjecti ng  the contai ner to h i gh  temperature and pressu re i n  an  autoclave.  I t produ ces a ful ly wrou g ht structu re.  

3.1 .49 
hydrostatic test 
An y pressure test perform ed with  a l i qu id -state test flu i d.   

3.1 .50 
instrument flange 
Spacer flan ge wi th  a through -bore and one or m ore test and g aug e conn ector ports from  the outsid e 
diam eter to the throug h-bore.   

3.1 .51  
job-lot traceabil ity 
Abi l i ty to trace parts as orig inatin g  from  a job lot that i dentifies the included h eat(s) .  

3.1 .52 
l inear indication  
Surface NDE in dication  whose length  is equal  to or greater than three tim es its wi dth .  

3.1 .53 
lock screw 
tie-down screw 
Threaded pi n  extendin g  th rough the wal l  of a casing -head or tubin g -head connector used to lock down 
hang ers or en ergi ze seals.  

3.1 .54 
loose connector 
loose flange 
Connector,  as-m anufactured,  that is  not intended to be m ade integral  with  equipm ent conform ing  to this  
specification.   

EXAMPLE Types of loose connectors are bl i nd,  threaded,  weld -neck,  flanged,  studded,  or other end connectors.  

3.1 .55 
manufacturer 
Organization  th at produces equ ipm ent that m eets the requ irem ents of this specification.  

3.1 .56 
multistage crossover spool  
Flang ed or other connected equ ipm ent with  m ore than one restricted -area seal ing  m eans to provi de su itable 
capabil ity to suspend and seal  arou nd m ultiple inner strings of casing  or tu bing  at several  stag es.  

3.1 .57 
objective evidence 
Docum ented field  experi ence,  test data,  pu bl icati ons,  finite elem ent anal ysis ,  or calculations that confirm  
perform ance characteristics,  as applicable.  
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3.1 .58 
other end connector 
OEC 
End or outlet connector of a design  not ful ly specified in  th is or other reference API  specification.  

3.1 .59 
part 
Individual  piece used  in  the assembly of single equipment units.  

EXAMPLE Body,  bonnet,  gate,  stud,  handwheel,  etc. ,  are parts of a valve.   

NOTE A part may also be a piece not in  finished form.  

3.1 .60 
partial  overlay 
Referring  to a welding  procedure,  welding  operations or equipment where some,  but not al l ,  retained flu id-
wetted surfaces are weld overlaid  or weld clad with  a corrosion-resistant al loy.  

3.1 .61  
plug  valve 
Valve assembly with a closure mechanism mounted across the conduit so that,  when rotated 90°,  it effects a closure. 

EXAMPLE Plugs may be straight or tapered.  

3.1 .62 
post-weld heat-treatment 
Any heat-treatment subsequent to welding  for the purpose of stress rel ief.  

3.1 .63 
pressure boundary penetration  
Device that penetrates directly into or communicates with  the wel l  bore.  

3.1 .64 
pressure-containing  part  
Part whose fai lure to function as intended results in  a release of retained flu id  to the atmosphere.  

EXAMPLE Bodies,  bonnets,  one-piece stems,  and that segment of multipiece stems that passes through  the pressure 
boundary,  are pressure-containing  parts.  

3.1 .65 
pressure-containing  weld  
Closure weld that is part of the pressure envelope of the part and contributes to the retention  of pressure.  

3.1 .66 
pressure-controll ing  part  
Part intended to control  or regulate the movement of pressurized flu ids.  

EXAMPLE Valve bore seal ing  mechanisms,  choke trim,  and hangers.  

3.1 .67 
pressure integrity 
Structural  and leak-resistant capabil ity of a product to contain  applied pressure.  

3.1 .68 
primary equipment 
Pieces of equipment that cannot normally be isolated from  well  flu id  or well  pressure.  
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3.1 .69 
prolongation  
Extensi on of a piece of raw m aterial  or an  extension  of a production  part m ade in tegral l y during  forgin g,  hot 
working,  cold  working,  or casting .  

3.1 .70 
proration bean 
Type of positive choke bean  of fixed length  used to regulate the flow of flu id  from  a well .  

NOTE  Prorati on  is  a system of allocati ng the am ou nt of oi l  or g as a wel l  or field i s allowed to produce wi thi n  a g i ven 
peri od by a reg u latory agency.  

3.1 .71  
purchaser  
Organi zation  th at bu ys equ i pm ent from  the m anufacturer.  

3.1 .72 
rated working  pressure 
Maxim um  internal  pressure that the equ ipm ent is speci fied to contain  and/or control  when in  operati on.  

3.1 .73 
reduced-opening  valve 
Valve with  an opening  through the valve bore seal ing  m echanism ,  where that openi ng  is sm aller i n  area than  
the m inim um  bore as specified in  1 4. 1 1 .  

3.1 .74 
relevant indication  
Surface NDE in dication  wi th  m ajor dim ensions greater than  1 . 6  m m  (

1
/1 6 in. ) .  

NOTE  An  i ndicati on  not associ ated with  a su rface ru pture is not consi dered to be a relevant indi cation .  

3.1 .75 
repair weld 
Welding  u sed to restore a part to desig n  requirem ents or to im prove appearance.  

3.1 .76 
restricted-area sealing  means 
Packoff or other device u sed to isolate an area at h igher pressure from  one at lower pressure .  

NOTE  This devi ce serves to l im it pressu re-induced loads on  connectors or areas of a lower-pressu re rati ng .  I t m ay 
also be a seal  that encloses a pressu re-contai nm ent area smal ler than the adjacent ring  gasket or connector seal.  

3.1 .77 
retained fluid  
Actual  flu id  produced by a wel l  or i njected into a wel l .  

3.1 .78 
rounded indication  
Surface NDE in dication  that is circular or el l iptical,  havi ng  a length  less than 3  tim es its width.  

3.1 .79 
safety valve 
Surface safety valve (SSV)  or underwater safety valve (U SV)  or board ing  shutdown valve (BSDV) ,  as 
defined in  th is specification.   

NOTE A safety valve i s any one of the valves of 3. 1 . 87 assembled with  the correspondi ng  actu ator of 3. 1 . 86.  



1 2 API  SPECIFICATION 6A 

 
 

 

 

3.1 .80 
safety valve actuator 
Any one of the actuators of 3.1 .86.  

3.1 .81  
sandy service 
Application  where the retained flu id  could  contain  particulates such  as sand.  

3.1 .82 
secondary equipment 
Piece of equipment that can normally be isolated from the wel l  flu id  or wel l  pressure.  

3.1 .83 
serialization  
Assignment of a unique code to an  individual  part and/or piece of equipment to maintain  records.  

3.1 .84 
shell  test 
Hydrostatic test required by this specification  that exceeds the rated  working  pressure.  

3.1 .85 
slip bowl  
Piece of equipment between the wedge type members and casing-head bowl.  

3.1 .86 
SSV actuator 
USV actuator 
BSDV actuator 
Device that causes the SSV/USV/BSDV to open  when power is suppl ied  and to  close automatically when  
power is lost or released.  

3.1 .87 
SSV valve 
USV valve 
BSDV valve 
Portion of the SSV/USV/BSDV that contains the well  stream  and shuts off flow when closed.  

3.1 .88 
stainless steel  
Steel  containing  more than  1 1  % mass fraction chromium  to render the steel  corrosion-resistant.  

NOTE  Other elements may be added to secure special  properties.  

3.1 .89 
studded connector 
End or outlet connector in which thread-anchored studs screwed into tapped holes replace the holes for bolt studs.  

3.1 .90 
substantive change 
Change identified by the manufacturer that affects the performance of the product in  the intended service.  

3.1 .91  
surface safety valve 
SSV 
Automatic wel lhead valve assembly that closes upon loss of power supply.  

NOTE  Where used in  th is specification,  the term is understood to include an SSV valve and SSV actuator.  
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3.1 .92 
supply pressure rating  
Maxim um  h ydrau lic or pneum atic pressure used to  operate an  actu ator.  

3.1 .93 
swab valve 
crown valve 
U pperm ost valve on  the vertical  bore of the tree above the flowli ne outlet.  

3.1 .94 
tee 
Pressure-containing  part wi th  three end connectors;  two open ings opposite one anoth er form  the run portion  
of the tee,  and one opening  is at 90° to th e l ine of the run.  

NOTE Tees m ay be equipped wi th  threads,  flang es,  stu ds,  or other end connectors.  

3.1 .95 
test agency 
I ndependent party th at provi des a test faci l i ty and adm inisters a testing  prog ram  that m eets the 
SSV/U SV/BSDV valve-val i dation  testin g  requirem ents of API   6AV1 .  

3.1 .96 
test and gauge connector port  
Port in  wel lhead and tree equi pm ent for attachm ent of a fi tting  (see 3. 1 . 32) .  

3.1 .97 
threaded flange 
Flang e havin g  a seali ng  face on one side and a fem ale thread on the oth er for joinin g  flanged connectors to 
threaded connectors.  

3.1 .98 
top connector 
tree cap 
U pperm ost part of a tree that al lows access to the verti cal  bores of the tree.  

3.1 .99 
tree 
Assem bly of equ ipm ent,  in cludi ng  tubin g -head adapters,  valves,  tees,  crosses,  top con nectors,  and chokes 
attached to the upperm ost connector of the tu bi ng  h ead,  used to control  well  production .  

NOTE This i s  som eti m es referred to as a “chri stm as tree. ”  

3.1 .1 00 
tubing  hanger mandrel  
Mechanism  used to support a tubi ng  string  in  a tubin g  head by m eans of a m ale or fem ale thread attached to 
the tubi ng.  

3.1 .1 01  
tubing-head adapter 
Equ ipm ent that adapts the upperm ost connector of a tubi ng  h ead to the lowerm ost valve of the tree.  

3.1 .1 02 
tubing-head spool  
Piece of equipm ent attached to the upperm ost casing  head or sm allest casing  string  that serves to suspend 
the tubi ng  and to seal  the annu lar space between  the tu bi ng  and casi ng .  
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3.1 .1 03 
underwater safety valve 
USV 
Automatic valve assembly instal led at an  underwater wellhead location that closes on loss of power supply.  

NOTE  Where used in  th is specification,  the term is understood to include a USV valve and USV actuator.  

3.1 .1 04 
user 
User of this specification.  

3.1 .1 05 
valve bore sealing  mechanism 
Internal  valve parts that close off the flow through the valve bore.  

EXAMPLE Gates,  bal ls,  plugs,  poppets,  flappers,  and their respective seats.  

3.1 .1 06 
valve-removal  plug  
Threaded plug  that can be instal led  in  the wel lhead to enable gate valve removal  under pressure.  

3.1 .1 07 
visible leakage 
Leakage of test flu id  seen during  a pressure test,  either through  direct observation or with  the use of video 
equipment.  

NOTE Leakage may be observed through  or past a pressure boundary or at an  interface.  

3.1 .1 08 
wear bushing  
Retrievable cyl indrical  device that protects the internal  surfaces of wel lhead equipment and the top of the last 
casing  suspended.  

3.1 .1 09 
weld-neck flange 
Flange with  a neck on the side opposite the sealing  face terminating  in  a weld preparation.  

3.1 .1 1 0 
well  bore 
Cavity that contains retained fluid.  

3.1 .1 1 1  
wellhead 
All  permanent equipment between the uppermost portion of the surface casing  and the tubing -head adapter 
connector.  

3.1 .1 1 2 
wetted surface 
Any surface that has contact with  pressurized wel l  flu id,  either by design or because of internal  seal  leakage.  

3.1 .1 1 3 
wrought  
Product,  structure,  or material  that contains no cast dendritic elements.  

3.1 .1 1 4 
yield  strength  
Stress level  at which  material  plastical ly deforms and does not return  to i ts original  dimensions when the  load 
is released based on  the 0.2 % offset method in  accordance with  ISO 6892-1  or ASTM A370.  
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3.2  Abbreviated Terms 

AQL acceptance quali ty l im it 

BSDV boarding  shutdown valve 

BSL bolting  specification  level  

CRA corrosion-resistant al loy  

CSL casting  specification  level  

DAC distance amplitude curve 

ER equivalent round  

H2S hydrogen sulfide 

HAZ heat-affected zone 

HBW Brinel l  hardness 

HRBW Rockwell  hardness scale B  

HRC Rockwell  hardness scale C  

HPVR high-pressure valve removal  (plug)  

HVOF high-velocity oxygen fuel  

MT magnetic particle test 

NA not applicable  

NDE nondestructive examination  

NPT American national  standard  taper pipe thread  

NS nonstandard  

OD outside diameter 

OEC other end connector 

PMR per manufacturer’s requirement  

PQR procedure qual ification  record 

PR performance requirement 

psi  pounds per square inch  (gauge)  

psia pounds per square inch  absolute  

PSL product specification  level  
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PT penetrant test 

QTC qualification test coupon  

RMS root mean square 

ROE radius of exposure 

RT radiographic test 

SCC stress corrosion cracking  

SI  International  System  of Units  

SSC sulfide stress cracking  

SSV surface safety valve  

TPI   threads per inch  

UNS unified numbering  system  

USC US Customary 

USV underwater safety valve  

UT ultrasonic test 

VR valve removal  (plug)  

WPQ welder performance qual ification  

WPQR welder performance qual ification  record  

WPS welding  procedure specification  

3.3  Symbols 

As  stress area  

Ety  elevated-temperature yield  strength  

Rm ultimate tensi le strength  

Rty  room-temperature yield  strength  

SA  al lowable tensile stress  

Se   de-rated  material  yield  strength  

SE   maximum allowable equivalent stress at the most highly stressed distance  into the pressure 

vessel  wal l  
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Smy  m inimum specified room-temperature yield  strength  

SY   material-specified minimum yield  strength  

T thickness 

Yr  yield  reduction  ratio at temperature 

  torque 

4  Application and Performance 

4.1  Applicability 

NOTE The nomenclature used in  this specification for typical  equipment is shown in  Figure  1 ,  Figure 2,  and Figure 3.   

This specification  shal l  be appl icable to the fol lowing  specific equipment:  

a)  plugs,  connectors,  and gaskets—API  defined (applicable product-specific sections referenced as follows):  

—  integral,  bl ind,  and test flanges (see 1 4.1 ) ;  

—  ring  gaskets (see 1 4.2) ;  

—  threaded connectors (see 1 4.3);  

—  tees and crosses (see 1 4.4) ;  

—  bul lplugs (see 1 4.5) ;  

—  valve-removal  plugs (see 1 4.6) ;  

—  top connectors (standard)  (see 1 4.7) ;  

b)  plugs and connectors—manufacturer-defined (applicable product-specific sections referenced as follows):  

—  top connectors (nonstandard)  (see 1 4.7) ;  

—  crossover connectors (single-  or double-studded,  single- or multistage)  (see 1 4.8) ;  

—  other end connectors (OECs)  (see 1 4.9) ;  

—  spools (adapter and spacer)  (see 1 4.1 0) ;  

c)  valves (al l  types except back-pressure valves)  (see 1 4. 1 1 ) :  

—  gate,  plug,  and  ball  valves;  

—  single and multiple valves;  

—  actuated valves (manual  and remote) ;  

—  valves prepared for actuators;  
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—  check valves (swi ng -  and l i ft-type) ;  

—  back-pressure valves (see 1 4. 1 2) ;  

d)  casing  and tubing  hangers (see 1 4. 1 3) :  

—  sl ip-type;   

—  m andrel-type;   

e)  casing  and tu bing  heads (h ousin gs and  adapters)  (see 1 4. 1 4) ;  

f)  chokes (fixed,  m anuall y actuated,  rem otely actuated)  (see 1 4. 1 5) ;  

g)  actuators (for valves and chokes)  (see 1 4. 1 6) ;   

h)  safety valves,  shu tdown valves,  and actuators (see 1 4. 1 7) :  

—  su rface safety valve (SSV)  assem blies,  valves prepared for actu ators,  and actuators;  

—  underwater safety valve (U SV)  assem blies,  valves prepared for actu ators,  and actuators;  

—  boarding  shutdown valve (BSDV)  assem blies,  valves prepared for actuators,  and actuators;  

i )  tree assem blies (see 1 4. 1 8) ;  

j )  other:  

—  packing  m echanism s for lock screws,  al i gnm ent pi ns,  and retai ner screws (see Section  9) ;  

—  fi ttings and pressu re boundary penetrati ons (see Secti on  9) ;  

—  test,  gauge,  vent,  an d injection connector ports (see Section  9) ;  

—  weld-neck flanges (see An nex J ) .  
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Key  

1  back-pressure valve preparation  1 2 adapter spool  (double-studded)  

2 subsurface safety valve control  l ine 1 3 annular casing  packoff 

3  subsurface safety valve control  l ine outlet 1 4 casing  hanger (sl ip style)  

4 tubing-head adapter 1 5 threaded outlet connection  

5 lock screw 1 6 bul lplug  

6 tubing  hanger packoff 1 7 casing-head housing  

7 extended neck tubing  hanger with  subsurface safety valve control  l ine  1 8 surface casing  

8 studded side outlet 1 9 wel lhead support plate or landing  base 

9 valve-removal  preparation  20 tubing  packoff retainer 

1 0 bottom casing  packoff 21  tubing  hanger (sl ip style)  

1 1  tubing-head spool  22 tubing  

 

Figure 1—Typical  Wellhead Assembly Nomenclature 
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Key  

1  back-pressure valve preparation  23 studded side-outlet connector 

4 tubing-head adapter  24 extended neck tubing  hanger seal  

5 lock screw  25 annular tubing  hanger seal  

1 0 bottom casing  packoff  26 tubing  hanger mandrel  

1 1  tubing-head spool  27 flanged outlet connector 

1 3 annular casing  packoff 28 casing  hanger mandrel  

1 4 casing  hanger (sl ip style)  29 casing-head spool  

1 5 threaded outlet connection  30 inner casing  

1 6 bul lplug  31  intermediate casing  

1 7 casing-head housing  32 flanged end connector 

1 8 surface casing  33 tubing  hanger mandrel  seals 

22 tubing 34 wrap-around hanger packoff 

Figure 2—Typical  Wellhead Assembly Nomenclature 
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Key    

1  gauge valve 7 tee 1 3 tubing-head adapter  

2  bonnet nut 8 wing  valve (manual  or actuated)  1 4   instrument flange  

3  blanking  plug  9 choke 1 5   closure bolting   

4 body 1 0 surface safety valve 1 6   test port-pressure boundary penetration   

5  top connector 1 1  SSV actuator   

6  swab or crown valve 1 2 master valve   

    

Figure 3—Typical  Tree Nomenclature  
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4.2  Performance Requirements—General  

All  equipment shal l  be designed to perform  according  to the requirements of Section 4 and Section 5 and the 
relevant requirements specified in  Section 1 4 whi le in  the pressure and temperature ranges and used with  
the test flu ids consistent with  the material  class (see 4.3.3)  for which  they are rated.   

NOTE 1   There are two performance requirements (PR1  and PR2)  that are specific and unique to the product in  the 
as-shipped condition.  

NOTE 2 See Annex B for other requirements that may be specified by the purchaser.  

PR1  or PR2 shall  apply to products when specified in  Section 1 4.   Equipment identified as PR2F shall  have 
design  val idation completed in  accordance with  Annex F of this specification,  including  criteria for scaling.  

NOTE 3  PR2F is a designation  identi fying  one specific val idation  to PR2.  Other methods of val idating  products to PR2 
are possible.   

4.3  Service Conditions 

4.3.1  Pressure Ratings 

4.3.1 .1  General  

Equipment,  except actuators,  shall  be designed to operate at only the following  rated working  pressures:  

—  1 3.8 MPa (2000 psi) ;  

—  20.7 MPa (3000 psi) ;  

—  34.5 MPa (5000 psi) ;  

—  69.0 MPa (1 0,000 psi) ;  

—  1 03.5 MPa (1 5,000 psi) ;  

—  1 38.0 MPa (20,000 psi) .  

4.3.1 .2 Threaded Equipment Limitations 

Equipment designed with  internally threaded end and outlet connectors shal l  be l im ited to the thread sizes 
and rated working  pressures in  Table 1 .  Table 1  shal l  not apply to tubing  and casing  hangers.  

4.3.1 .3 Design Inputs 

Designs shal l  account for the effects of pressure containment and other pressure-induced loads,  including  
(but not l im ited to)  pressure rating  changes in  crossover connectors,  pressurizing  with  temporary test plugs,  
or other applicable special  conditions.  

NOTE The capacity for external  loading  (e.g.  bending  moments,  tensions,  etc. )  on  the rating  of equipment is  not 
expl ici tly addressed by this specification (see B.2).  
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Table 1―Pressure Ratings for Internal  Threaded End or Outlet Connectors  

Type of Thread  

Nominal  Sizes of Pipe,  
Tubing,  or Casing  

Rated Working  Pressure 

in.  MPa psi  

NPT  

1
/2  69. 0 1 0, 000 

3
/4 to 1

1
/2  34. 5 5000 

Li ne pi pe  

1
/2  69. 0 1 0, 000 

3
/4 to 2 34. 5 5000 

2
1

/2  to 6 20. 7 3000 

Tu bi ng,  nonu pset,  and external  u pset rou nd thread    1 . 050 to 4
1

/2  34. 5 5000 

Casing   

(8 rou nd,  bu ttress,  and extrem e l i ne)  

4
1

/2 to 1 0
3

/4  34. 5 5000 

1 1
3

/4  to  1 3
3

/8  20. 7 3000 

1 6 to 20 1 3. 8 2000 

4.3.2 Temperature Ratings 

Equ ipm ent shal l  be desi gn ed to operate i n  one or m ore of the specified tem perature classes with  m inim um  
and m axim um  tem peratures as shown  in  Table 2,  or to m inim um  and m axim um  tem perature ratings as 
agreed between th e purchaser and m anufacturer.  

Table 2―Temperature Ratings 

Temperature 
Class 

Temperature Range 

°C °F 

m in.  m ax.  m i n.  m ax.  

K –60 82 –75 1 80 

L –46 82 –50 1 80 

N  –46 60 –50 1 40 

P –29 82 –20 1 80 

S –1 8 60 0  1 40 

T –1 8 82 0  1 80 

U  –1 8 1 21  0  250 

V 2 1 21  35 250 

NOTE     Minim um temperature is the lowest am bient temperature to which the equipm ent 
can  be subjected.   Maxim um  temperature is  the highest tem perature of the flu id  that can 
directly contact the equipm ent.  

Design  for tem perature ratings above 1 21  °C (250 °F) ,  e. g.  classifications X and Y (see Table G. 1 ) ,  shal l  
account for the effects of tem perature on  m aterial  strength  (see Annex G  for g u ideli nes) .  

4.3.3 Material  Classes 

4.3.3.1  General  

Equ ipm ent shal l  be desig n ed with  m aterials that m eet the requirem ents  specified  in  Table 3.   
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Table 3―Material  Requirements 

Material  Class 
Body,  Bonnet,  End and Outlet 

Connectors 
Mandrel  Hangers,  Valve Bore Sealing  
Mechanisms,  Choke Trim,  and Stems  

AA General  service Carbon or low-al loy steel ,  or stainless 

steel  or CRA d  

Carbon  or low-al loy steel,  or stainless 

steel  or CRA d  

BB General  service Carbon or low-al loy steel ,  or stainless 

steel  or CRA d  
Stainless steel  or CRA d  

CC General  service Stainless steel  or CRA d  Stainless steel  or CRA d  

DD Sour service a  Carbon or low-al loy steel  or CRA b,d  Carbon  or low-al loy steel  or CRA b,d  

EE Sour service a  Carbon or low-al loy steel  or CRA b,d  Stainless steel  or CRA b,d  

FF Sour service a  Stainless steel  or CRA b,d  Stainless steel  or CRA b,d  

HH  Sour service a  CRA b,c,d  CRA b,c,d  

FOOTNOTES 

a    As defined by NACE MR01 75/ISO 1 51 56.  

b  In  accordance with  NACE MR01 75/ISO 1 51 56.  

c  CRA required on retained fluid-wetted surfaces only;  CRA cladding of low-alloy or stainless steel  is permitted (see 7.5.1 .2).  

d  CRA as defined in  3.1 .22;  NACE MR01 75/ISO 1 51 56 definition of CRA does not apply.  

4.3.3.2 Material  Classes for Sour Service 

For material  classes DD,  EE,  FF,  and HH,  the manufacturer shall  meet the requirements of NACE 
MR01 75/ISO 1 51 56 for material  processing  and material  properties (e.g.  hardness) .   

NOTE 1  Choosing  material  class and specific materials for specific conditions is u l timately the responsibi l ity of the 
purchaser.  

Material  classes DD,  EE,  FF,  and HH shall  include as part of the designation and marking the maximum 
al lowable partial  pressure of hydrogen sulfide (H2S),  when a value is specified by NACE MR01 75/ISO 1 51 56 in  
units consistent with  the rated working pressure markings and prefixes.  Where no H2S l imit is defined by NACE 
MR01 75/ISO 1 51 56 for the partial  pressure,  no partial  pressure shall  be marked.  The maximum allowable 
partial  pressure shall  be in  accordance with  NACE MR01 75/ISO 1 51 56 at the designated temperature rating  
(see Table 2)  for the l imiting  part(s)  in  the equipment assembly.  When the rated working pressure is marked in  
pounds per square inch,  the H2S partial  pressure l imit shall  be marked in  pounds per square inch.  

EXAMPLE  1  “FF-1 0” on  equipment with  the rated  working pressure marked  in  megapascals indicates material  class 
FF rated at 1 0 kPa H2S maximum allowable partial  pressure when  used within  the environmental  l imits specified in  
NACE MR01 75/ISO 1 51 56.   

EXAMPLE  2   “FF” would be marked on  a tee with  a body constructed from a material  that does not have an  H 2S l imit 
specified  in  NACE MR01 75/ISO 1 51 56 with  a pH ≥ 3.5.     

NOTE 2  API  6A requires the manufacturer to mark only the H 2S partial  pressure and not the other parameters 
specified  in  NACE MR01 75/ISO 1 51 56 to define the environmental  l imits  for H2S service.   Resistance to cracking  caused 
by H2S is  influenced by several  other factors,  some of the l imits for which  are g iven in  NACE MR01 75/ISO 1 51 56.  These 
include,  but are not l imited to,  the fol lowing:  

—  pH;  

—  temperature;  

—  chloride concentration;  

—  elemental  sulfur.  
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NOTE 3  In  making  the material  selections,  i t is  the responsibi l ity of the purchaser to consider the various 
environmental  factors and production  variables l isted in  Annex B.  

NOTE 4 Other forms of cracking  may result from the presence of chlorides (such as seawater)  and or hydrogen  (such 
as cathodic protection).      

4.3.3.3 Material  Class ZZ 

NOTE NACE MR01 75/ISO 1 51 56 includes provisions by means of testing  or documented field  history for the 
quali fication  of materials for a specific sour-service appl ication  that is outside the parameters defined in  NACE 
MR01 75/ISO 1 51 56.  This can  include the use of materials in  flu id  conditions exceeding  the l imits defined in  NACE 
MR01 75/ISO 1 51 56,  or the use of materials not addressed in  NACE MR01 75/ISO 1 51 56.  For such  sour-service 
applications,  equipment may be described and marked  as material  class ZZ.  

I t shal l  be the responsibi l i ty of the purchaser to evaluate and determine the appl icabi l i ty of the documented  
data for the intended application.  For material  class ZZ,  the manufacturer shall  meet material  specifications 
suppl ied  or approved by the purchaser and shal l  maintain  traceable records to document the materials of 
construction,  regardless of PSL.  

4.3.4 Product Specification Level   

4.3.4.1  Application  

PSL designations shal l  define different levels of technical  quality requirements as identified in  this  
specification.  Products manufactured to the requirements of this specification  shal l  satisfy the material,  
welding,  quality,  and testing  requirements for a PSL (PSL 1 ,  PSL 2,  PSL 3,  and PSL 4) ,  when  appl icable.   
PSLs shal l  be appl ied to products as designated in  Table 4.  

NOTE PSL does not apply to al l  products of th is specification .  

A supplemental  designation of PSL 3G shal l  apply to PSL 3 products that have satisfied  the PSL 3 
requirements in  addition  to the requirements of gas testing.      

4.3.4.2 Minimum PSL  

The minimum PSL required for material  class and rated  working  pressure combinations shal l  conform  to 
Table 5.  

NOTE Annex B provides guidel ines (not requirements)  for selecting  an  acceptable PSL.  

For crossover connectors,  the PSL shall  be based on  the h igher-pressure rating  and material  class.  For 
mandrel  hangers,  the PSL should  be based on  the pressure rating  and material  class of the spool  or tubing -
head adapter placed over the suspended hanger.  
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Table 4—Applicability of Product Specification Levels  

Equipment Category 
and Type (Reference Section)  

Applicable 
PSLs  

 Equipment Category 
and Type (Reference Section)  

Applicable 
PSLs  

Plug s,  Connectors,  Gaskets   Valves and Chokes  

Flanges (bl ind,  test)  a  (see 1 4.1 )  1 ,  2,  3,  4 
 

Valves (gate,  plug ,  bal l )  (see 1 4. 1 1 )  1 ,  2,  3 e,  4 

Ring  g askets b  
(see 1 0.4. 5 and 1 4. 2)  NA 

 

Valves (prepared for/and actuated)  (see 1 4.1 1 )  1 ,  2,  3 e,  4 

Threaded connectors a  (see 1 4. 3)  1 ,  2,  3,  4 
 

Check valves (see 1 4. 1 1 )  1 ,  2,  3
 e,  4 

Tees and crosses (see 1 4. 4)  1 ,  2,  3  e,  4 
 

Back-pressu re valves b  (see 1 4. 1 2)  NA 

Bu l lplu gs b  (see 1 4.5)  NA 
 

SSVs and U SVs c  (see 1 4. 1 7)  2,  3  e,  4 

Valve-removal  plu g s b  (see 1 4. 6)  NA 
 

BSDVs d  (see 1 4. 1 7)  3
 e,  4 

Top connectors (see 1 4. 7)  1 ,  2,  3
 e,  4 

 

Chokes (adjustable and positi ve)  (see 1 4.1 5)  1 ,  2,  3
 e,  4 

Crossover connectors (see 1 4.8)  1 ,  2,  3
 e,  4 

 

Casing  and Tu bing H eads  

Other end connectors a  (see 1 4. 9)  1 ,  2,  3,  4 
 

H ou sing s (see 1 4.1 4)  1 ,  2,  3 e,  4 

Spools (adapter,  spacer)  (see 1 4. 1 0)  1 ,  2,  3
 e,  4 

 

Adapters (see 1 4. 1 4)  1 ,  2,  3
 e,  4 

Weld-neck flang es a  (see J . 1 )  1 ,  2,  3,  4 
 

Other Equ ipment  

Segm ented flang es a  (see L. 1 )  1 ,  2,  3,  4 
 

Actu ators  b  (see 1 4. 1 6)  NA 

Nonintegral  metal  seals
 a (see 1 0.4.5)  1 ,  2,  3,  4 

 

Tree assem blies b  (see 1 4. 1 8)  NA 

Casing  and Tu bi ng  H ang ers  
 

Packing  m echanism s b  (see 9.1 )  NA 

Sl ip-type a  (see 1 4. 1 3)  1 ,  2,  3,  4  
 

Pressure bou ndary penetrations b  (see 9.2)  NA 

Mandrel -type
 a  (see 1 4. 1 3)  1 ,  2,  3,  4 

 

Test and g auge ports b  (see 9.3)  NA 

FOOTNOTES 

a   Gas testing  is not required,  so PSL 3G designation is not appl icable.  

b     
There is only one level  of requirem ents for these products,  so PSLs are not appl icable (NA).  

c     
PSL 1  is not applicable to SSVs and USVs.  

d  
 PSL 1  and PSL 2 are not appl icable to BSDVs.  

e  For products elig ible for gas testing,  PSL 3G designation and m arking  m ay apply.   

Table 5―Minimum PSL 

Material  Class 

Rated Working  Pressure 

1 3. 8 MPa 

(2000 psi )  

20. 7 MPa 

(3000 psi )  

34. 5 MPa 

(5000 psi )  

69. 0 MPa 

(1 0, 000 psi)  

1 03. 5 MPa 

(1 5, 000 psi)  

1 38. 0 MPa 

(20, 000 psi)  

AA,  BB,  CC PSL 1  PSL 1  PSL 1  PSL 2 PSL 2 PSL 3 

DD,  EE,  FF PSL 1  PSL 1  PSL 1  PSL 2 PSL 3 PSL 3 

H H,  ZZ PSL 3 PSL 3 PSL 3 PSL 3 PSL 3 PSL 4 

 

5  Design 

5.1  Design Methods 

5.1 .1  End and Outlet Connectors 

End an d outlet conn ectors shal l  be an  integral  part of the bod y or attached by weldin g  that m eets the 
requirem ents of Secti on  7.   

NOTE 1     I nformation  on  desi gn  analysis and load capacitie s of flanges speci fi ed i n  th is specification  can  be found i n  
API  6AF,  API  6AF1 ,  and API  6AF2.  
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Design  of 1 6B and 1 6BX end and ou tlet clam p h ub connectors used on  equi pm ent specified in  this  
specification  shal l  conform  to th e m aterial  strength  and  dim ensional  requirem ents of API  1 6A.  

NOTE 2 Clam ps m eeti ng  the requ irements of API  1 6A are acceptable for i nstallation  on  equ ipm ent speci fied  i n  th is 
speci fication  wi th  clam p hu b end connectors m eeti ng  the requi rements of API  1 6A.  

5.1 .2 Hangers,  Back-pressure Valves,  Lock Screws,  and Stems 

Casing hangers,  tubing hangers,  back-pressure valves,  lock screws,  and stem s shall  be designed to satisfy the 
manufacturer’s docum ented perform ance characteristics and service conditions in  accordance with  4. 3.  The 
m anufacturer shall  docum ent en gi neering  practices an d acceptance criteria on  which the design is based.   

5.1 .3 Bodies,  Bonnets,  and Other End Connectors 

5.1 .3.1  General  

OECs,  bodies,  and  bonnets (in  desi gns other than those specified  in  th is specifi cation)  sh al l  be designed i n  
accordance with  one or m ore of the m ethods g iven in  5. 1 . 3. 2,  5. 1 . 3. 3,  and  5. 1 . 3. 4.  

I f stress levels calculated by th e m ethods in  5. 1 . 3. 2,  5. 1 . 3. 3,  an d 5. 1 . 3. 4 exceed the al lowable stresses,  
other m ethods i dentified by the m anufacturer shal l  be used to  ju stify these stresses.   

NOTE Fati gu e analysis and local ized beari ng  stress values  are outside the scope of th is speci fication.  

5.1 .3.2 API  Standard 6X 

I f used,  design calculation s for pressu re-contain ing  equi pm ent shall  conform  to the design m ethodolog y of 
API  6X.   The use of von Mi ses equivalent stress shal l  be perm itted.   

5.1 .3.3 Distortion Energy Theory 

I f used,  design calcu lati ons for pressure-containing  equipm ent shall  conform  to the von M ises yi eld  criterion  
(also known  as the m axim um  distortion energ y th eory of fai lure) .  Ru les for the use and  im pact of  
discontinu iti es and stress concentrations are outside the scope of this m ethod.  H owever,  the basic pressure -
vessel  wall  thickness m ay be si zed by com bini ng  triaxial  stresses based on  h yd rostatic shell  test pressure 
and l im ited by the criterion  i n  Equation  1 :  

SE    SY   (1 )  

where 

SE  is  the m axim um  allowable equ ivalent stress at the m ost highl y stressed distance into the pressu re 

vessel  wal l ,  com puted by th e distortion  energ y theory m ethod;  
 
SY is  the m aterial-specified  m inim um  yi eld  streng th.  

5.1 .3.4 Experimental  Stress Analysis 

I f experim ental  stress an al ysis is used as an  alternati ve to 5. 1 . 3. 2 or 5. 1 . 3. 3,  i t  shall  conform  to 
ASME BPVC:2004 with  2005 and 2006 adden da,  Section  VI I I ,  Division  2,  Appen dix 6.  

5.1 .3.5 Tapped Holes for Studded Connections Other Than Flanges 

The stud thread-anchori ng  configuration  shall  be designed to sustain  a tensi le l oad equ i valent to the load  
that can be transferred to the stud  throu gh a full y eng aged nut.  
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5.1 .4 Other Parts 

All  other pressure-containing  parts and al l  pressure-control l ing  parts shal l  be designed to satisfy the 
manufacturer’s documented performance characteristics and the service conditions in  4. 3.  The manufacturer 
shall  document engineering  practices and acceptance criteria on  which  the design  is based.  

5.1 .5 Equipment-specific Requirements 

NOTE Equipment-specific requirements are specified  in  Section  1 4.  

5.2  Design Tolerances 

Unless otherwise specified in  the appropriate table or figure,  the tolerances in  Table 6 shal l  apply to  
dimensions included in  this specification.   

Table 6―Tolerances,  Unless Otherwise Stated  

SI   USC 

Dimension Tolerance 

mm  

Dimension Tolerance 

in.  

x.x   0.5 x.xx    0.02 

x.xx   0. 1 3 x.xxx    0.005 

5.3  Design Documentation 

Documentation  of designs shal l  include methods,  assumptions,  calculations,  and design requirements.  
Design  requirements shall  include,  but not be l im ited to,  those criteria for size,  test and operating  pressures,  
material,  environmental,  and other pertinent requirements on which  the design  is based.  Design 
documentation  media shall  be clear,  legible,  reproducible,  and retrievable.  Design documentation shall  be 
retained for 5 years after the last unit of that model,  size,  and rated working  pressure is manufactured.  

5.4  Design Review and Verification 

Design documentation  shal l  be reviewed and verified by any qualified individual  other than the individual  who 
created the orig inal  design.  

5.5  Design Validation 

Manufacturers shall  document their design  validation procedures and the results of design  validation.   

Design  val idation  shall  be performed in  accordance with  Annex F  when  specified by the manufacturer or 
purchaser.   

6  Materials 

6.1  General  

Bodies,  bonnets,  end and outlet connectors,  clamp hub end connectors,  hangers,  pressure boundary 
penetrations,  and ring  gaskets shall  meet the requirements of Section  6.   Other pressure-containing  and  
pressure-control l ing  parts shal l  be made of materials that satisfy 6.2.1  and the requirements of Section 4 and  
Section  5.  

Material  requirements in  Section 6 shal l  apply to carbon steels,  low-al loy steels,  and martensitic stainless 
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steels (other than precipitation -hardeni ng  types) .  Other al loy system s (includi ng  precipitation -hardeni ng  
stain less steels)  shall  satisfy th e appl icable requ irem ents of Secti on  4,  Section  5,  and Secti on  6.  

Age-h ardened nickel-based alloys for pressure-contain ing  and pressure-control l i n g  parts that are addressed 
in  API  6ACRA shal l  conform  to API  6ACRA.  

Materials for actu ators shal l  be as specified in  1 4. 1 6. 3.  

6.2  Written Specifications 

6.2.1  Applicability 

All  m etall ic and nonm etall ic pressure-containi ng  or pressure-controll ing  parts shal l  requ ire a wri tten  m aterial  
specification.  

6.2.2 Metallic Requirements 

The manufacturer’s written  specified requirem ents for m etall ic m aterials for bodi es,  bonn ets,  end and outlet 
connectors,  stem s,  valve bore seal ing  m echanism s,  and m andrel  han gers shal l  define th e fol lowin g,  along  
with  accept/reject criteria:  

—  m echanical  property requ irem ents;  

—  m aterial  qu al ification;  

—  heat-treatm ent procedu re,  inclu di ng  cycle tim e,  quenching  practice,  and tem peratures wi th  tolerances 
and cool ing  m edia;  

—  m aterial  com position with  tolerances;  

—  NDE requirem ents;  

—  al lowable m elting  practice(s) ;  

—  form ing  practice(s) ,  including  hot working,  hot isostatic pressing,  and cold  working  practices;  

—  heat-treati ng  equ ipm ent cal ibration.  

6.2.3 Nonmetallic Requirements 

Nonm etall ic pressure-containing  or pressure-control l ing  seals in  contact wi th  retain ed flu ids shal l  have 
wri tten  m aterial  specifications.  The manufacturer’s wri tten  specified requirem ent for nonm etall ic m aterials  
shal l  defin e th e fol lowi ng:  

—  generic base polym er(s)  (see ASTM  D1 41 8) ,  i f  applicable;  

NOTE  Reference to g eneric base polym er does not apply to g raphi te m ateri al .  

—  ph ysical  property requirem ents;  

—  m aterial  qu al ification  that shal l  m eet the equ ipm ent class requirem ent;  

—  storage and age-control  requirem ents.  
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6.3  Bodies,  Bonnets,  and End and Outlet Connectors 

6.3.1  Materials 

6.3.1 .1  Application  

All  bodies,  bonnets,  and end and outlet connectors shal l  be fabricated from  standard or nonstandard (see 
6.3.1 .2)  materials.  Standard material  qualification  testing  shall  satisfy the requirements of 6.3.2.  

6.3.1 .2 Nonstandard Materials 

Nonstandard materials for parts shown in  Table 7 shall  have a specified minimum yield  strength  at least 
equal  to that of the lowest-strength  standard material  permitted for that appl ication.  

Nonstandard materials shal l  be materials with  properties that do not meet al l  the requirements of Table 8 for 
a standard material.  Nonstandard material  shall  conform  to  the manufacturer’s written  specification  that shal l  
include minimum requirements for:  

—  tensi le strength  (see 6.3.2.2) ;  

—  yield  strength;  

—  hardness;  

—  impact strength,  as applicable (see 6.3.2.3);  

—  a m inimum of 1 5 % elongation;  

—  a m inimum of 20 % reduction of area.  

Table 7―Standard and Nonstandard Material  Applications for Bodies,  Bonnets,  
and End and Outlet Connectors 

Material  Designations for Pressure Ratings  a  

Part 

1 3.8 MPa 
(2000 psi )  

20.7 MPa 
(3000 psi)  

34.5 MPa 
(5000 psi)  

69.0 MPa 
(1 0,000 psi)  

1 03.5 MPa 
(1 5,000 psi)  

1 38.0 MPa 
(20,000 psi)  

Body b,  Bonnet  

36K,  45K 36K,  45K 36K,  45K 36K,  45K 45K,  60K 60K,  75K 

60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS 75K,  NS NS 

Integral  End Connector  

Flanged 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS 75K,  NS 75K,  NS 

Threaded 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS NA NA NA 

Other  c  PMR PMR PMR PMR PMR PMR

Loose Connector  

Weld-neck 45K 45K 45K 60K,  75K,  NS 75K,  NS 75K,  NS 

Bl ind 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS 75K,  NS 75K,  NS 

Threaded 60K,  75K,  NS 60K,  75K,  NS 60K,  75K,  NS NA NA NA 

Other  c  PMR PMR PMR PMR PMR PMR

FOOTNOTES 

a   “NS” indicates nonstandard materials as specified in  6.3. 1 .2.

b   I f end connectors are of the material  designation indicated,  design is  in  accordance with  Section 5 and welding  is  in  accordance 
with  Section 7.  

c   As specified by the manufacturer.  
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Table 8―Standard Material  Property Requirements for Bodies,  Bonnets,   
and End and Outlet Connectors  

Material  
Designation 

0.2 % Offset Yield  
Strength 

m i n.  
MPa (psi )  

Tensile Strength  
 

m in.  
MPa (psi )  

Elongation in   
50 mm (2 in.) 

m i n.  
% 

Reduction 
in  Area  

m i n.  
% 

36K 248 (36, 000)  483 (70, 000)  21  No requ irement 

45K 31 0 (45, 000)  483 (70, 000)  1 9 32 

60K 41 4 (60, 000)  586 (85, 000)  1 8 35 

75K 51 7 (75, 000)  655 (95, 000)  1 7 35 

6.3.2 Material  Qualification Testing  

6.3.2.1  General  

I f m inim um  tensile and/or i m pact properties are required for m aterial  to be qual ifi ed for service,  the required 
tests shal l  be perform ed on specim ens from  a qualification  test cou pon  (QTC)  as described  in  6. 4.  

6.3.2.2 Tensile Testing  

6.3.2.2.1  Test Method 

Tensile tests shall  be perform ed at a tem perature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  in  
accordance with  the procedures specified in  I SO 6892-1  or ASTM A370.  

A m inim um  of one tensi le test shall  be perform ed.  The results of the tensile test(s)  shal l  satisfy the applicable 
requirem ents of Table 8.  

6.3.2.2.2 Retesting  

I f the results of the tensile test(s)  do not satisfy the appl icable requirem ents,  two additional  tests  on  tensil e 
specim ens rem oved from  the required location  within  the sam e QTC with  no additi onal  h eat-treatm ent m ay 
be perform ed to qual ify the m aterial ,  an d th e results of each of these tests shall  satisfy the applicable 
requirem ents.  

6.3.2.3 Impact Testing  

6.3.2.3.1  Test Specimens 

I m pact test of a QTC shall  be used to qualify a heat and the bodies,  bon nets ,  and end an d outlet conn ectors 
produced from  that heat and shal l  conform  to the requi rem ents of Table 9.  

I f subsi ze specim ens are used,  the Ch arpy V-notch  im pact requ irem ents shal l  be equ al  to  that of the 
1 0 m m  x 1 0 m m  specim ens m ultipl i ed by the adjustm en t factor l isted i n  Table 1 0.  

For PSL 4,  subsi ze specim ens shal l  not be used.   
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Table 9―Charpy V-notch Impact Requirements—1 0 mm x 1 0 mm 

 Minimum Average Impact Value,  J  (ft-lb)  

Temperature 

Transverse Direction Longitudinal  Direction 

Wrought or Cast Material,  Weld 
Qualification 

Alternate Method for Wrought Products 
Only 

Class Test °C (°F)  PSL 1  and PSL 2 PSL 3 and PSL 4 PSL 1  and PSL 2 PSL 3 and PSL 4 

K –60 (–75)  20 (1 5)  20 (1 5)  27 (20)  27 (20)  

L –46 (–50)  20 (1 5)  20 (1 5)  27 (20)  27 (20)  

N  –46 (–50)  20 (1 5)  20 (1 5)  27 (20)  27 (20)  

P –29 (–20)  20 (1 5)  20 (1 5)  27 (20)  27 (20)  

S –1 8 (0)  —  20 (1 5)  ―  27 (20)  

T –1 8 (0)  —  20 (1 5)  ―  27 (20)  

U  –1 8 (0)  —  20 (1 5)  ―  27 (20)  

V –1 8 (0)  —  20 (1 5)  ―  27 (20)  

Table 1 0―Adjustment Factors for Subsize Impact Specimens (PSL  1  to PSL 3)  

Specimen Dimension 
Adjustment 

Factor 

Minimum Average Impact Value 

Transverse Direction 
Wrought and Castings 

J  (ft-lb)  

Longitudinal  Direction 

Wrought a  
J  (ft-lb)  

1 0 mm x 1 0 mm (full  size)  

1 0 mm x 7.5 mm 

1 0 mm x 6.7 mm 

1  (none)  

0.833 

0.780 

20 (1 5)  

1 7 (1 3)  

1 6 (1 2)  

27 (20)  

23 (1 7)  

21  (1 6)  

1 0 mm x 5.0 mm 

1 0 mm x 3.3 mm 

0.667 

0.440 

1 3 (1 0)  

9  (7)  

1 8 (1 3)  

1 2 (9)  

1 0 mm x 2.5 mm 0.333 7 (5)  9  (7)  

FOOTNOTE 

a   Castings have no directional i ty.  

6.3.2.3.2 Test Method 

Impact tests shall  be performed in  accordance with  the procedures specified in  ASTM A370 or ISO 1 48-1  
using  the Charpy V-notch  technique.  When using  ISO 1 48-1 ,  a striker with  a radius of 8 mm shall  be used.   

NOTE 1  Refer to ISO 1 48-1  for further details.  

To qual ify material  for a temperature rating,  impact tests shall  be performed at or below the lowest 
temperature shown in  Table 9 for that temperature range.  

Three impact specimens shal l  be tested to qual ify a heat of material.  Impact properties as determined from 
these tests shall  satisfy the applicable requirements of Table 9 or Table 1 0.  In  no case shall  an  individual  
impact value fall  below two-thirds of that required  as a minimum average.  No more than one of the three test 
results shall  be below the required minimum average.    

NOTE 2 Where no acceptance criteria are shown in  Table 9,  impact testing  is not required.  

6.3.2.3.3 Retesting  

I f a test fails,  then  a retest of three additional  specimens removed from  the required location within  the same 
QTC,  with  no additional  heat-treatment,  may be made,  each  of which  shall  exhibit an  impact value equal  to 
or exceeding  the required  minimum average value of Table 9 or Table 1 0.  

6.3.2.3.4 Specimen Orientation 

The values l isted in  Table 9 and Table 1 0  shal l  be the minimum acceptable values for wrought products 
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tested in  the transverse direction,  and for castings and weld qual ifications.   

Wrought products may be tested in  the longitudinal  d irection  instead of the transverse direction  and shal l  
meet the requirements of Table 9 and Table 1 0.   

Castings have no directionali ty;  the values of the transverse direction of Table 9 and Table 1 0 shal l  apply.  

6.3.3 Processing  

6.3.3.1  Casting  Practices  

For PSL 1 ,  al l  castings used for bodies,  bonnets,  and end  and outlet connectors shall  meet the appl icable 
requirements of Section  6 and Section  1 0.  The casting  practices shall  be qual ified to casting  specification  
level  (CSL)  2 foundry qualification requirements in  API  20A,  as a minimum.  

For PSL 2 and PSL 3,  al l  castings used for bodies,  bonnets,  and end and outlet connectors shall  meet the 
applicable requirements of  Section  6 and Section  1 0.  The casting  practices shall  be qual ified to CSL 3  
foundry qualification requirements in  API  20A.  

NOTE 1   For PSL 4,  th is section does not apply as only wrought material  is  permitted.   

NOTE 2   The production  sampling  in  Section 1 0 for PSL 1  and PSL 2 bodies,  bonnets,  and end and outlet connectors is 
intended to monitor control  of casting practices.  

6.3.3.2 Forging  Practices 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  al l  wrought materials shal l  be formed using  hot working  practices that 
produce a wrought structure throughout (see 6.4.3.1 .3) .   

6.3.3.3 Melting  Practices 

For PSL 1 ,  PSL 2,  and PSL 3,  the manufacturer shall  specify melting  practices.  

For PSL 4,  the melting  practice requirements shall  be identical  to those for PSL 1 ,  PSL 2,  and PSL 3 with  the 
addition that the manufacturer shall  document the melting  practice used for PSL 4 material.  

6.3.4 Heat-treating  

6.3.4.1  Equipment  

All  heat-treatment operations shal l  be performed using  equipment qual ified  in  accordance with  the 
requirements specified by the manufacturer.  The requirements for the heat-treating  furnace survey shal l  
conform  to Annex M.  

6.3.4.2 Temperature 

For PSL 1 ,  PSL 2,  and PSL 3,  time at temperature and thermal  cycles shal l  conform  to the manufacturer’s 
heat-treatment specifications.  

For PSL 4,  the fol lowing  shall  apply.  

—  The temperature requirements of PSL 1 ,  PSL 2,  and PSL 3 shall  apply with  the addition  that the 
temperature levels for PSL 4 parts shall  be determined by using  a heat sink.   

NOTE 1   For alloy materials that are processed in  accordance with  API  6ACRA,  temperature levels may be 
monitored using  a contact thermocouple.  

—  The heat sink shall  be made of the same class of material  i f  the parts are made of an  al loy of the 
fol lowing  classes:  carbon steel,  al loy steel,  stainless steel ,  ti tanium-based al loy,  n ickel-copper al loys,  
and nickel-based al loys.   

—  For parts that do not meet one of the preceding  classes,  the heat sink shall  be made from  the same al loy 
as the part.  The equivalent round (ER)  section of al l  heat sinks shall  be determined in  accordance with  
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the methods of 6.4.2.  The ER of the heat sink shall  be greater than or equal  to the largest ER of any 
single part in  a heat-treatment load.  

NOTE 2 As an  alternative,  a production  part may serve as the heat sink,  provided al l  the requirements of 6.3.4.2 
are satisfied.   

The temperature-sensing  tip of the thermocouple shall  be with in  the part or heat sink and be no closer than  
25 mm (1  in. )  to any external  or internal  surface.  

6.3.4.3 Quenching  (for Quenched and Tempered Materials) 

6.3.4.3.1  Water Quenching  

The temperature of the water shall  not exceed 38 °C (1 00 °F)  at the start of the quench.  For bath-type 
quenching,  the temperature of the water shall  not exceed 49 °C (1 20 °F)  at any time during the quench cycle.  

6.3.4.3.2 Other Quenching  Media 

The temperature range of other quenching  media,  such  as oi l  or polymer,  shall  meet the manufacturer’s 
written  specification.  

6.3.5 Chemical  Composition  

6.3.5.1  General  

The manufacturer shal l  specify the nominal  chemical  composition,  including  composition  tolerances,  of the 
material.  Material  composition shal l  be determined on  a heat basis (or  a remelt-ingot basis for remelt-grade 
materials)  in  accordance with  a national ly or international ly recognized standard.  

6.3.5.2 Composition Limits—Requirements 

Bodies,  bonnets,  and end and  outlet connectors manufactured from  carbon,  low-al loy,  and martensitic 
stainless steels (other than  precipitation-hardening  types)  shal l  conform  to the compositional  l imits g iven  in  
Table 1 1  and Table 1 2.   

Table 1 1―Steel  Composition  Limits for Bodies,  Bonnets ,  and End and Outlet Connector Materials  

Alloying  
Element 

Composition Limits 
% mass fraction  

Carbon a  and 

Low-alloy b  Steels 

Martensitic 
Stainless Steels 

45K Material  for Weld-

neck Flanges c
 

Carbon 0.45 max.  0.1 5 max.  0.35 max.  
Manganese 1 .80 max.  1 .00 max.  1 .05 max.  

Si l icon 1 .00 max.  1 .50 max.  1 .35 max.  
Phosphorus d  d  0.05 max.  

Sulfur d  d  0.05 max.  
Nickel  1 .00 max. e  NA NA 

Chromium 2.75 max.  1 1 .0–1 4.0 NA 
Molybdenum 1 .50 max.  1 .00 max.  NA 
Vanadium 0.30 max.  NA NA 

 FOOTNOTES 
a     Alloy of carbon and iron containing  a maximum of 2  % mass fraction carbon,  1 .65 % mass fraction manganese,  and 

residual  quantities of other elements,  except those intentionally added in  specific quantities for deoxidation (usual ly si l icon 
and/or aluminum).  

 b   Steel  containing  less than 5 % mass fraction total  al loying  elements,  or steels with  less than 1 1  % mass fraction  
chromium,  but more than that specified for carbon steel .  

 c    For each reduction of 0.01  % below the specified carbon maximum (0.35 %),  an  increase of 0.06 % manganese above 
the specified maximum (1 .05 %)  is permitted up to a maximum of 1 .35 %.  

 d    See Table 1 2.  
 e  1 .00 max.  nickel  is  for sour-service applications meeting  NACE MR01 75/ISO 1 51 56.  For nonsour service,  a nickel  content 

of 3.00 max.  is acceptable.   
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Table 1 2―Phosphorus and Sulfur Concentration Limits  

Product 
Specification      

Level  

Part 
% mass fraction  

Phosphorus Sulfur 

PSL 1   0.040 max.  0.040 max.  

PSL 2 0.040 max.  0.040 max.  

PSL 3 0.025 max.  0.025 max.  

PSL 4 0.01 5 max.  0.01 0 max.  

NOTE  Table 1 1  and Table 1 2 do not apply to other al loy systems.  Composition  l imits of other al loy systems are 
purposely omitted from these tables to provide the manufacturer with  freedom to use alloy systems for the multiplici ty of 
requirements encountered.  

I f the composition  is specified by reference to a recognized industry standard,  i t shall  not be necessary that 
those elements specified as residual/trace elements be reported,  provided the residual/trace element l im its 
of the industry standard  are within  the l im its of this specification.  

6.3.5.3 Tolerance Ranges 

I f the manufacturer specifies a material  for PSL 3 or PSL 4 with  chemical  composition requirements by 
reference to a recognized industry standard,  the material  shall  meet the tolerance ranges of the referenced 
industry standard.  I f the manufacturer specifies a material  chemistry not covered by a recognized industry 
standard,  the tolerance ranges shal l  meet the requirements in  Table 1 3.  

NOTE These tolerances apply only to the materials covered in  Table 1 1 .  

Table 1 3―Maximum Tolerance Range Limits for Al loying Elements (PSL 3 and PSL 4)  

Element 

Maximum Tolerance Range a  for Alloying  Elements 
% mass fraction  

Carbon and Low-alloy 
Steel  

Martensitic  
Stainless Steels 

45K Material  for Weld-
neck Flanges 

Carbon 0.08 0.08 NA 

Manganese 0.40 0.40 NA 

Si l icon 0.30 0.35 NA 

Nickel  0.50 1 .00 NA 

Chromium 0.50 NA NA 

Molybdenum 0.20 0.20 NA 

Vanadium 0.1 0 0.1 0 NA 

FOOTNOTE 

a   Values are the total  al lowable variation in  any one element and shall  not exceed the  maximum specified  in  Table 1 1 .  

6.4  Qualification Test Coupons 

6.4.1  General  

The properties exhibited by the QTCs shall  represent the properties of the thermal  response of the material  
comprising  the production parts i t qualifies.  

NOTE 1  Depending  on  the hardenabi l ity of a g iven material ,  the QTC results might not always correspond to the 
properties of the actual  parts at al l  locations throughout their cross-section.  

NOTE 2  API  6HT provides guidance and good practices for heat-treatment of parts with  large cross-section,  with  the 
goal  of achieving  the required mechanical  properties at the depth  below the surface establ ished by the manufacturer.  
API  20H is a standard for the qualification  of batch-type heat-treatment services.    

For material  heat-treated in  a continuous furnace,  the QTC shall  consist of a sacrificial  production  part or a 
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prolongation  removed from  a production  part.  The sacrificial  production part or prolongation QTC shall  
qualify only production parts having  an  identical  size and shape.   

NOTE 3  For batch  heat-treatment only,  i f the QTC is a trepanned core or prolongation  removed from a production 
part,  the QTC may quali fy only production  parts having the same or smaller ER.   

NOTE 4  A sacrificial  production  part may be usable depending  on the size and location  of the test specimen from 
which  i t is  selected.  

The QTC shall  qualify only material  and parts produced from  the same heat and heat-treat lot.  

When a prolongation  is used,  i t shal l  remain  integral ly attached during  al l  heat-treatment operations,  except 
post-weld heat-treatment,  stress relief,  and any re-tempering  or re-aging  that can be required.   

For tubular parts,  bar stock,  m il l  shapes,  and other raw material  with  a uniform  cross-section,  the 
prolongation  shall  have the same cross-section  as that of the raw material.   

For a production  part with  a complex shape or varying  cross-section,  i t is  not necessary that the prolongation  
be an  extension of the largest cross-section of the part,  but the extension  shall  meet or exceed the minimum 
ER required for a separate QTC.  

6.4.2 Equivalent Round  

6.4.2.1  Selection  

The size of a QTC for a part shal l  be determined using  the ER methods g iven in  6.4.2.2.  

6.4.2.2 ER Methods 

Typical  basic models for determining  the ER of simple solid  and hollow parts and more complicated parts 
shall  apply as i l lustrated in  Figure 4.  

The ER of a studded type part shall be determined by using a thickness, T,  equal to that of the thickest flange of that 
part.  An ER determination for these parts shall  be in accordance with the methods for complex-shaped parts.  

6.4.2.3 Size Requirements 

6.4.2.3.1  Castings 

For PSL 1 ,  PSL 2,  and PSL 3,  the ER of the QTC shall  be equal  to or greater than  the dimensions of the part 
i t qual ifies as determined by using the actual  d imensions of the part in  the “as-heat-treated” condition.  

6.4.2.3.2 Forgings 

For PSL 1  and PSL 2,  for parts with  an  ER of less than 63 mm (2.5 in. ) ,  the ER of the QTC shall  be equal  to  
or greater than the dimensions of the part i t qual ifies.   

For PSL 1  and PSL 2,  for parts with  an  ER of 63 mm (2.5 in. )  or larger,  the QTC size shal l  be 63 mm (2.5 in. )  
ER as a minimum,  regardless of part size.  

NOTE 1      A QTC larger than 63 mm (2.5 in. )  ER may be used when  required by the manufacturer or purchaser.  

For PSL 3,  for parts with  an  ER of less than 1 25 mm (5 in. ) ,  the ER of the QTC shall  be equal  to or greater 
than the dimensions of the part i t qual ifies.   

For PSL 3,  for parts with  an  ER of 1 25 mm (5 in. )  or larger,  the QTC size shal l  be 1 25 mm (5 in. )  ER as a 
minimum,  regardless of part size,  with  the exception  for bodies noted in  the fol lowing.    

NOTE  2    A QTC larger than 1 25 mm (5 in. )  ER may be used when  specified  by the manufacturer or purchaser .   
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Round  

 

Hexagon  

 

Square 

 

Rectangle or Plate        Simple Hol low Shape 

       
                              

a  When L  is  less than  T,  consider section  as a plate of L  thickness.  Area inside dashed l ines is the 
1
/4  T envelope for test 

specimen removal.  
b  When L  is  less than D,  consider as a plate of T th ickness.  

a)   Simple geometric ER sections/shapes having  length,  L  

 
c   On  multi flanged parts,  T shall  be the thickness of the thickest flange.  
d
  Where T is the thickness when the part is heat-treated as in T2,  the larger of the two indicated dimensions shall  be used.  

e   Bodies with  screwed and open ends.  

FOOTNOTE  
When all  internal  and external  surfaces during heat-treatment are within 1 3 mm (

1
/2  in. )  of the final  surfaces,  ER = 1

1
/4 T.  When 

all  internal  and external  surfaces during heat-treatment are not within 1 3 mm (
1
/2  in.)  of the final  surfaces,  then ER = 2 T.  

b) General  flanged bodies for complex-shaped wellhead parts 

 
f  This area is the center core 

1
/4 T envelope for test specimen removal .  

c)   Keel  block configuration,  ER  equals 2.3 R  

Figure 4—Equivalent Round Models 

For PSL 3,  for bodies that require a yield  strength  of 75K or greater and where the part’s weight during  heat-  
treat is  g reater than  454 kg  (1 000 lb) ,  the  QTC ER shal l  be  the same or greater than  the part i t  qual i fies 

ER = 1 . 1  T ER = 1 .25 T ER = 1 .5 T ER = T ER = 2 T 
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bu t is  not required to exceed 250 mm (1 0 in. ) ,  with  the fol lowing  exception.  

EXCEPTION At the manufacturer’s option,  a 1 25 mm (5 in. )  ER QTC shal l  be permitted for parts with  an  
ER greater than 1 25 mm (5 in. )  provided that:  

—  design  documentation  provides the stress distribution  and demonstrates that the part meets the design  
acceptance criteria of Section  5 where the mechanical  properties are lower than  the requirements 
specified in  6.3 for the QTC;  

—  a qual ification forging  or a sacrificial  part is  used to validate the mechanical  properties that satisfy the 
acceptance criteria of the analysis at a depth  of 63 mm  (2.5 in. )  or T/4,  whichever is less,  at the critical  
cross-section(s)  as identified  by the stress distribution in  the design documentation;  

—  a qual ification  forging  or a sacrificial  part is  used  to document that the part meets the Charpy impact 
requirements of this specification at a depth  of 63 mm (2.5 in. )  or T/4 of the thickest section of the parts,  
whichever is less;  and  

—  a qual ification  forging  or sacrificial  part that shal l  qualify al l  the production  parts covered by the analysis 
using  the same heat-treat geometry,  material  grade,  and  heat-treat parameters as defined  by the 
manufacturer.  

NOTE 3  A QTC larger than 250 mm (1 0 in. )  ER may be used when specified by the manufacturer or purchaser.   

For PSL 4,  a prolongation  or production part shall  be used.  

6.4.3 Processing  

6.4.3.1  Melting,  Casting,  and Hot Working  

6.4.3.1 .1  Melting  Practices 

In  no case shal l  the QTC be processed using  a melting  practice(s)  cleaner than that of the material  i t  
qualifies [e.g.  a QTC made from a remelt-grade or vacuum-degassed material  shall  not qual ify material  from 
the same primary melt that has not experienced the identical  melting  practice(s) ].  Remelt-grade material  
removed from a single remelt ingot may be used to qualify other remelt-grade material  that is  from  the same 
primary melt;  no additional  alloying  shal l  be performed on  these individual  remelt ingots.  However,  remelt-
grade (consumable electrode process)  material  used to fabricate parts having  a PSL 4 shall  be qualified on  a 
remelt-ingot basis.  

6.4.3.1 .2 Casting  Practices 

The manufacturer shall  use the same foundry practice(s)  for the QTC as those used for the parts i t qual ifies 
to ensure accurate representation.  

6.4.3.1 .3 Hot Working  Practices 

The manufacturer shal l  use on  the QTC hot work ratios that are equal  to or less than  those used in  
processing  the production  part(s)  i t qualifies.  The total  hot work ratio for the QTC shall  not exceed the total  
hot work ratio of the part(s)  i t qual ifies.  

NOTE API  20B and API  20C provide guidance on  hot work ratios.  

6.4.3.2 Welding  

Welding  on the QTC shal l  not be permitted,  except for attachment-type welds.  

6.4.3.3 Heat-treating  

6.4.3.3.1  Batch-type Furnace Heat-treatment 

Batch heat-treatment shal l  be performed using  equipment qualified  in  accordance with  6.5.   
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For PSL 1  and PSL 2,  the QTC shall  experience the same specified heat-treatment processing  as the part(s)  
i t qual ifies.  The QTC shall  be heat-treated  using the manufacturer’s specified heat-treating  procedure(s) .   I f 
the QTC is not heat-treated  as part of the same heat-treatment lot as the part(s)  i t qualifies,  the austenitizing,  
solution-treating,  or age-hardening  (as applicable)  temperatures for the QTC shall  be within  1 4 °C (25 °F)  of 
those for the part(s) .  The tempering  temperature for the part(s)  shal l  not be lower than 1 4  °C (25 °F)  below 
that of the QTC.  The upper l im it shall  not be h igher than that permitted by the heat-treat procedure for that 
material.  The cycle time at each temperature shal l  not exceed that for the part(s) .  

For PSL 3,  for mandrel  hangers that use a material  designation of 75K or greater and for bodies that use a 
material  designation of 75K or greater and where the weight of the body during  heat-treat is greater than  
454 kg  (1 000 lb) ,  the QTC shall  be heat-treated in  the same heat-treat furnace and same quench tank as the 
production parts that i t qual ifies.    

For al l  parts not specifically addressed under PSL 3,  the requirements of PSL 1  and PSL 2 shall  apply.  

For PSL 4 only,  the mechanical  testing  shal l  be performed per heat per heat-treat lot.  The testing  shall  use a 
prolongation  or production  part for each heat-treat lot.  Individual  prolongations or production  parts 
corresponding  to each quench shal l  be used for multiple quench  batches from  the same furnace load.    

NOTE The batch heat-treatment requirements of PSL 4 do not apply to PSL 1 ,  PSL 2,  and PSL 3.  

6.4.3.3.2 Continuous-type Furnace Heat-treatment 

Continuous heat-treatment shall  be performed using  equipment qualified  in  accordance with  6.5.  

For material  heat-treated in  a continuous furnace,  the QTC shall  be from  the same heat and heat-treat lot as 
the material  i t qualifies.  

6.4.4 Material  Qualification  

6.4.4.1  Tensile and Impact Test Specimens 

I f tensile and/or impact test specimens are required,  they shall  be removed from  a QTC after the final  QTC 
heat-treatment cycle.   

NOTE 1  Multiple QTCs may be used,  provided that al l  the appli cable QTC requirements of this specification  are 
satisfied.   

Test specimens shall  be removed from the QTC such that their longitudinal  centerl ine axis is wholly with in  
the center core 

1
/4T envelope for a sol id  QTC or within  3  mm  (

1
/8  in. )  of the mid-thickness of the thickest 

section of a hol low QTC (see Figure 4) .  

NOTE 2 For QTCs larger than  the size specified in  6.4.2.3,  i t is  not necessary that the test specimens be removed 
from a location  farther from the QTC surface than would be required i f the specified QTC size were used.  

Test specimens shall  be removed from  the QTC such that the tensile specimen gauge length  and  
Charpy V-notch  root are at least 

1
/4T from  the ends of the QTC.  

I f a production part is used as a QTC,  the test specimens shall  be removed from a section  of the part 
meeting  the size requirements for a QTC for that production part as defined in  6.4.2.  

ASTM A370 standard-sized,  1 2.5 mm  (0.500 in. )  diameter tensile specimens shall  be used,  unless the 
physical  configuration  of the QTC prevents their use.   

NOTE 3  In  the instance that standard-sized specimens cannot be used because of the physical  configuration  of the 
QTC,  the subsize specimens referenced in  ASTM A370 may be used.  
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Stan dard-si zed im pact specim ens,  1 0  m m  x 1 0 m m  in  cross-section,  shall  be used,  except where th ere is  
insufficient m aterial,  in  wh ich  case the n ext sm aller standard -si zed specim en  obtainable shall  be used.  
I m pact specim ens shall  be rem oved such that the notch  is within  the 

1
/4T envelope.  

U nless specified oth erwise,  tensi le testing  sh al l  be perform ed at a tem perature between 4 °C and 50 °C 
(between 40 °F and 1 20 °F) .  

6.4.4.2 Hardness Testing  

At least one Rockwell  or Brinell  hardness test shall  be performed on the QTC after the final heat-treatment cycle.  

The QTC heat-treatm ent cycles prior to h ardness testing  shall  be the sam e heat-treatm ent cycles 
experienced by the tensile and im pact test specim ens.  Hardness testing shall  be perform ed in  accordance with  
the procedures in  I SO 6506 (al l  parts)  or I SO 6508 (al l  parts) ,  or ASTM  E1 0,  ASTM E1 8,  or ASTM E1 1 0.  

6.5  Production Heat-treating Equipment 

6.5.1  General  

For al l  heat-treating  of parts,  QTCs shall  be performed with  “production  type” equipment meeting  th e 
requirem ents of this specification .   

“Production type” heat-treating  equ ipm ent shal l  be considered  equipm ent that is  routin el y used to process 
production parts having  an  ER equal  to or greater than  the ER of th e subj ect QTC.  

H eat-treatm ent of production  parts shal l  be perform ed with  heat-treatin g  equ ipm ent th at has been calibrated  
in  accordance with  6. 5. 4 an d heat-treat furnaces that h ave been surveyed in  accordance with  Annex M .  

Autom atic controll in g  and recording  i nstrum ents shall  be u sed.  

Therm ocouples shal l  be placed in  the furnace workin g  zone(s)  and protected from  furnace atm ospheres by 
m eans of suitable protective devices.  

6.5.2 Instrument Accuracy  

The controll ing  and recordi n g  instru m ents used for th e heat-treatm ent processes shall  be accurate to ± 1  % 
of their ful l-scale ran ge.  

6.5.3 Instrument Calibration  

Tem perature-controll ing  and recordi ng  instrum ents shall  be cali brated at least once every 3 m onths.  
Equ ipm ent used to cal i brate the production  equi pm ent shal l  be accurate to ± 0. 25 % of ful l -scale ran ge.  

6.5.4 Production Type Equipment—Batch-type Furnaces 

6.5.4.1  Temperature Tolerance  

6.5.4.1 .1  Austenitizing,  Normalizing,  Annealing,  or Solution Annealing  Furnaces 

The tem perature at an y poi nt in  th e working  zon e of a fu rnace used for austeniti zi ng,  norm ali zin g,  anneali ng ,  
or solution ann ealin g  shall  not vary by m ore than  ± 1 4 °C (± 25 °F)  from  the furnace set-point tem perature 
after the furnace working  zone has been  brou ght up to tem perature.  Before th e furnace set-point 
tem perature is reach ed,  none of the tem perature readings shal l  exceed the set-point tem perature by m ore 
than the tem perature tolerance.  
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6.5.4.1 .2 Tempering,  Aging,  or Stress-relieving  Furnaces 

Furnaces that are used for tem pering,  ag in g ,  and/or stress-relievi ng  shal l  not vary by m ore than ± 8 °C 
(± 1 5 °F)  from  the furnace set-point tem perature after the furnace working  zone has been broug ht up to  
tem perature.  Before the furnace set-poi nt tem perature is reached,  none of the tem perature readi ngs shal l  
exceed th e set-poin t tem perature by m ore than the tem perature tolerance.  

6.5.4.1 .3 Multiple Use Furnaces 

For furnaces used for heat-treatm ent operations identified i n  6. 5. 4. 1 . 1  and 6. 5. 4. 1 . 2,  the h eat-treatm ent 
suppl ier shall  defin e the tem perature range for each  operation.  The fu rnace tem perature uniform ity survey 
shall  conform  to the requ irem ents specified in  6. 5. 4. 1 . 1  and 6. 5. 4. 1 . 2,  as appropriate for the process used.   

6.5.4.2 Temperature Uniformity Survey Frequency  

The tem peratures wi thin  each batch -type furnace sh al l  be surveyed with in  1  year prior to use of the furnace 
for heat-treatm ent in  accordance with  Annex M .  

6.5.4.3 Furnace Repairs  

When a furnace is repaired or rebu i lt,  a new tem perature survey shall  be carri ed out befo re the furnace i s  
used for heat-treatm ent,  su bject to the fol lowing.  Repairs that return  the furnace to th e condition  i t  was in  at 
the tim e of the previ ous furnace survey and cali brati on  or repairs th at do not affect the tem perature tolerance 
of the furnace shall  not require a new tem perature survey and calibration.   

The SAE AMS2750 secti ons on  furnace m odifications and  furnace repairs shall  be used to determ ine 
wheth er a new furnace survey is requ ired.  Al l  furnace repairs and m odifications shall  be docum ented,  an d  
the responsible qu al ity assurance org ani zation  shal l  m ake determ ination  whether an  additional  furnace 
survey and cali brati on is required based on th e repairs or m o difications i n  accordance with  SAE AMS2750 or 
SAE AM S-H -6875.  

6.5.5 Production Type Equipment–Continuous-type Furnaces 

Continu ous-type furnaces shall  be operated,  m aintai ned,  m odified,  an d repaired in  accordance with  SAE 
AM S2750 or SAE AM S-H -6875.  

Continu ous-type furnaces shal l  be surveyed in  accordance with  Annex M.  

7  Welding 

7.1  General  

Secti on  7 shall  not appl y to m aterial  surface property controls ,  such  as therm al  spray processes [e. g.  h igh-
velocity oxygen fu el  (H VOF) ].  

7.2  Nonpressure-containing Welds Other Than Weld Overlays 

7.2.1  Welding  Procedure/Performance 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  welding  procedures and perform ance qual ifications shal l  be i n  
accordance with  the fol lowi ng :  

—  ASME BPVC,  Section  I X,  or  

—  I SO 1 5609 (procedures) ,  appl icable parts of I SO 1 561 4 (qualification  testin g) ,  an d applicable parts of 
I SO 9606 [welder perform ance qu al ification  (WPQ) ].  



42 API  SPECIFICATION 6A 

 
 

 

 

7.2.2 Application  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  Welding  shall  be performed in  accordance with  qual ified procedures by qual ified welding  personnel.  
Nonpressure-containing  we lds shall  meet the manufacturer’s design requirements.  

—  For welding  performed in  accordance with  ISO qualified welding  procedures,  welding  work and related  
activities should  fol low requirements in  the relevant parts of ISO 3834.  As a minimum,  ISO 3834-Part 3  
shall  be adhered to in  addition  to specific requirements as established in  th is specification.  

7.3  Pressure-containing Fabrication Welds  

7.3.1  General  

Fabrication welding  shal l  not be performed on bullplugs and valve-removal  plugs.  

7.3.2 Joint Design  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  design of groove and fi l let welds with  tolerances shal l  be  documented  
in  the manufacturer’s specifications.  

7.3.3 Materials 

7.3.3.1  Welding  Consumables 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  welding  consumables shal l  conform to the requirements of the welding  
procedure specification (WPS).   The manufacturer shall  have a written  procedure for storage and control  of 
welding  consumables.  Welding  consumables shal l  be stored and used as recommended by the 
manufacturer of the welding  consumable.   

7.3.3.2 Deposited Weld Metal  Properties 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the deposited weld  metal  mechanical  properties,  as determined by the 
procedure qual ification  record (PQR),  shall  meet or exceed the mechanical  properties specified for the 
design  of the part.  

7.3.4 Welding  Procedure Qualifications 

7.3.4.1  Written Procedure 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  Welding  shall  be performed in  accordance with  WPS,  written  and qual ified in  accordance with  ASME 
BPVC,  Section  IX or ISO 1 5609.  The WPS shall  be qual ified  by use of welding  procedure test as 
required in  ASME BPVC,  Section  IX or ISO 1 561 4-1 .  The WPS shall  describe al l  the essential ,  
nonessential ,  and supplementary essential  variables.  

—  The PQR (ASME BPVC,  Section  IX)  or welder performance qual ification  record  (WPQR)  (ISO 1 561 4-1 )  
shall  record al l  essential  and supplementary essential  (i f required)  variables of the weld procedure used  
for qualification testing.  Both  the WPS and the PQR shal l  be maintained as records in  accordance with  
the requirements of Section  1 5.   

NOTE In  this specification,  reference to WPQR (ISO 1 561 4-1 )  is  equivalent to PQR (ASME BPVC,  Section  IX).  
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7.3.4.2 Base Metal  Groupings 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  For welding  procedures in  accordance with  ASME BPVC,  Section  IX,  base material(s)  not l isted in  
P-number grouping  shal l  be specifical ly qual ified by the manufacturer.   

—  For welding  procedures in  accordance with  appl icable parts of ISO 1 561 4,  grouping  shall  be as defined 
by applicable parts of ISO 1 561 4.  

7.3.4.3 Heat-treatment 

For PSL 1  and PSL 2,  i f  post-weld heat-treatment is required by the WPS,  al l  testing  shal l  be done with  the 
test weldment in  the post-weld heat-treated condition.  Post-weld heat-treatment of the test weldment shal l  be  
in  accordance with  the manufacturer’s written  specifications.  

For PSL 3 and PSL 4,  in  addition  to the requirements for PSL 1  and PSL 2,  the post-weld heat-treatment of 
the test weldment shal l  be in  the same temperature range as that specified on  the WPS.  The difference 
between the upper and lower al lowable temperature l imits shall  not exceed 28 °C (50 °F).  

7.3.4.4 Hardness Testing  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  For material  classes DD,  EE,  FF,  and HH,  hardness tests across the weld and base-material  heat-
affected zone (HAZ)  cross-section shall  be performed and recorded as part of the PQR.  Hardness test 
locations and results shall  be in  accordance with  NACE MR01 75/ISO 1 51 56.  

—  For material  classes AA,  BB,  and CC,  the manufacturer shal l  specify the hardness testing  locations.  
Testing  shall  be performed on the weld and base-material  HAZ cross-section  in  accordance with  
ASTM E1 8 or ISO 6508 (al l  parts) ,  Rockwell  method;  or ISO 6507 (al l  parts) ,  using  the 98 N  method or 
ASTM E92 Vickers 1 0 kgf method.  Results shal l  be converted  to Rockwell  C,  as applicable.  ASTM E1 40 
or ISO 1 8265 shall  be used for the conversion  of hardness readings for materials within  the scope of 
their application.   

NOTE 1   Other correlations may be establ ished for individual  materials that are outside the scope of ISO 1 8265 or 
ASTM E1 40.   

—  When a conversion  other than ASTM E1 40 or ISO 1 8265 conversion  is used,  the conversion method 
shall  be documented and shall  be based on val idated test results.  The measured hardness and test 
scale shall  be reported in  parentheses.   

NOTE 2 For example,  20.0 HRC (228 HBW),  where 20.0 HRC is the converted hardness value and 228 HBW is 
the orig inal  measurement value and test scale.  

7.3.4.5 Hardness Testing  for Minimum Mechanical  Properties 

When specified by the manufacturer or purchaser,  the following  shal l  apply.  

—  For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  for the purposes of hardness inspection and qual ifying  production  
welds,  a minimum of three hardness tests in the weld metal  shall  be made and recorded as part of the PQR.   

—  The three hardness tests shal l  be made by the same methods as used to  inspect production welds.   

NOTE  These tests may be used to qualify weld metal  with  a hardness  lower than  that establ ished in  1 0.4.2.4.3  in  
accordance with  the methods shown in  1 0.4.2.4.2.  
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7.3.4.6 Impact Testing  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  I f  impact testing  is required for the base material,  the testing  shal l  be performed in  accordance with  
ASTM A370 or ISO 1 48-1  using  the Charpy V-notch  technique.  When using  ISO 1 48-1 ,  a striker with  a 
radius of 8 mm  shall  be used.   

—  Results of testing  in  the weld and base-material  HAZ shall  meet the minimum requirements of the base 
material.  Records of results  shall  become part of the PQR.  Any retests of impact testing  shall  be in  
accordance with  ISO 1 48-1  or ASTM A370.  

—  I f  a test fails,  then  a retest of three additional  specimens removed from  the required location with in  the 
same test coupon (per ASME BPVC,  Section IX)  with  no additional  heat-treatment may be made,  each  
of which  shall  exhibit an  impact value equal  to or exceeding  the required minimum average value per  
Table 9 or Table 1 0.  

For PSL 2,  PSL 3,  and PSL 4,  the fol lowing  additional  impact test requirements apply.  

I f impact testing  is required  for the base material,  two sets of three test specimens shall  be removed:  one set 
from the weld metal  and one set from  the base-material  HAZ.  At least one face of each specimen shall  be  
with in  

1
/4T of the surface of the material,  where T is  the thickness of the weld.  The root of the notch  shall  be 

oriented normal  to the surface of the test weld and located as fol lows:  

—  weld  metal  specimens (three each):    1 00 % weld metal;  

—  HAZ specimens (three each):    to include as much HAZ material  as possible.  

NOTE The additional  impact testing  requirements do not apply to PSL 1 .  

7.3.4.7 Chemical  Analysis 

For PSL 3 and PSL 4,  chemical  analysis of the base materials and fi l ler metal  for the test weld  shal l  be 
obtained from  the suppl ier or by testing  and shal l  be part of the PQR.  

NOTE The requirements of 7.3.4.7 do not apply to PSL 1  and PSL 2.  

7.3.5 Welder Performance Qualification  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  welders and welding  operators shall  be qual ified in  accordance with  
ASME BPVC,  Section  IX or ISO 9606.  Records of welder WPQ tests shall  be in  accordance with  ASME 
BPVC,  Section  IX or ISO 9606.  

7.3.6 Welding  Requirements 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  Welding shall  conform to the qualified WPS and shall  be performed by qualified welders/welding operators.  

—  Welders and welding  operators shal l  have access to,  and shal l  conform  to,  the welding  parameters as 
defined  in  the WPS.  

—  Al l  welds that are considered part of the design of a production  part shal l  be specified  by the 
manufacturer to describe the requirements for the intended weld.  

—  Preheating  of assemblies or parts,  i f  required by the WPS,  shall  be performed in  accordance with  the 
manufacturer’s written  procedures.  
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7.3.7 Post-weld Heat-treatment 

For PSL 1 ,  the following  shall  apply.  

—  Post-weld heat-treatment shal l  be in  accordance with  the appl icable qualified WPS.  

—  Welds may be local ly post-weld heat-treated.  The manufacturer shal l  specify procedures for the use of 
local  post-weld heat-treatment.    

—  In  the case of low-alloy quenched and tempered steels,  the post-weld heat-treatment temperature shal l  
be below the tempering  temperature.  

For PSL 2,  the following  shall  apply.  

—  The requirements for PSL 1  shal l  apply.    

—  Additional ly,  furnace post-weld heat-treatment shal l  be performed with  equipment meeting  the 
requirements of Annex M.  

—  Additional ly,  local  post-weld heat-treatment shal l  consist of heating  a circumferential  band around the 
weld at a temperature within  the range specified  in  the qualified  WPS.  The minimum width  of the 
control led  band,  on  each  side or end  of the weld,  shall  be the widest width  of the weld plus either the 
nominal  thickness of the part or 50  mm (2 in. ) ,  whichever is less.  Heating  by direct flame impingement 
on  the material  shal l  not be permitted.  

NOTE 1   The additional  post-weld  heat-treatment requirements of PSL 2 do not apply to PSL 1 .  

For PSL 3 and  PSL 4,  the following  shal l  apply.  

—  The requirements of PSL 2 shall  apply.  

—  Additional ly,  the post-weld heat-treatment of the production  weldment shall  be in  the same temperature 
range as that specified on  the WPS.  The stress-relieving  heat-treatment time(s)  at temperature of 
production parts shall  be equal  to or greater than that of the test weld.  

NOTE 2  The additional  post-weld heat-treatment requirements of PSL 3 and PSL 4 do not apply to PSL 1  and PSL 2.  

7.3.8 Welding  Controls 

For PSL 1  and  PSL 2,  the following  shal l  apply.  

—  The manufacturer’s welding  control  system shall  include procedures for monitoring,  updating,  and  
control l ing  the qualification of welders/welding  operators and the use of WPS.  

—  For welding  performed in  accordance with  ISO qualified welding  procedures,  welding  work and related  
activities should  fol low requirements in  the relevant parts of ISO 3834.  As a minimum,  ISO 3834-Part 3:  
Standard Quality Requirements  shall  be adhered to in  addition  to specific requi rements as establ ished in  
this specification.  

—  Instruments to indicate temperature,  voltage,  and amperage shall  be serviced and  cal ibrated in  
accordance with  the manufacturer’s written  specifications.  

For PSL 3 and  PSL 4,  the following  shal l  apply.  

—  In  addition to the requirements for PSL 1 /PSL 2,  instruments,  meters,  and gauges used to confirm  
welding  parameters shall  be serviced and  cal ibrated  to the manufacturer’s written  specifications by 
equipment traceable to a nationally or international ly recognized standard  specified by the manufacturer.   
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—  The calibration  intervals shal l  be a maximum of 6 months unti l  recorded cal ibration  h istory can be 
establ ished by the manufacturer.  Intervals may be lengthened (6-month  maximum increment)  or shall  be 
shortened based on the recorded h istory.  Written  records  shall  document the cal ibration date,  procedure 
used,  accuracy,  frequency,  and hardness results.  

NOTE  The additional  welding  control  requirements of PSL 3 and PSL 4 do not apply to PSL 1  and PSL 2.  

7.4  Pressure-containing Repair Welds  

7.4.1  General  

The requirements of 7.4 shall  apply to  PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  unless otherwise noted.  

7.4.2 Welding  Procedure Qualifications 

7.4.2.1  General  

All  repair welding  procedures shal l  define the WPS and NDE requirements.  

Welding  shal l  be performed in  accordance with  the specified WPS.  

7.4.2.2 Base Material  

The base material  requirements for material  composition,  material  designation  as specified in  th is  
specification,  impact strength  (if required) ,  and heat-treatment condition shal l  be known prior to selecting  a 
qualified  WPS.  

7.4.2.3 Fusion 

The WPS selected and  the access for repair shal l  ensure complete fusion.  

7.4.2.4 Procedure Qualification Record  

The WPS selected shal l  be supported by a PQR as described in  7.3.4.  

7.4.2.5 Repair Welding  

Repair welding  of bul lplugs,  valve-removal  plugs,  and back-pressure valves shal l  not be al lowed.  

7.4.2.6 Access 

There shal l  be access to evaluate,  remove,  and inspect the nonconforming  condition  (see also 1 0.4.2.1 5) .  

7.4.2.7 Welder/Welding  Operator Qualification  

The welder/welding  operator shal l  possess a valid  qualification  in  accordance with  7.3.5.  

7.4.3 Weld Repair of Castings 

Weld repair for castings shall  conform  to the requirements of API  20A,  CSL 3.   

Weld repairs shal l  be documented in  accordance with  API  20A.  

7.4.4 Bolt Hole,  Tapped Hole,  and Machined Blind  Hole Repair  

For PSL 2 and  PSL 3,  the fol lowing  shal l  apply.  
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—  The welder/welding  operator shal l  perform an additional  repair-welding  performance-qualification test 
using  a mock-up hole.  

—  The repair-welding-qualification  test hole shall  be qualified  by radiography in  accordance with  1 0.4.2. 1 6 
or shal l  be cross-sectioned through the centerl ine of the hole in  two places 90° apart and macro-etched 
to confirm  complete fusion.  One surface of each of the four matching  segments shall  be macro-etched.  
This evaluation  shall  include the total  depth  of the hole.  

—  The repair-weld qualification shall  be restricted by the following essential  variables for performance controls.  

a)  The hole diameter used for the performance-qualification test is  the minimum diameter qualified.  Any 
hole with  a diameter greater than the diameter used for the test shal l  be considered qual ified.  

b)  The depth-to-diameter ratio of the test hole shal l  qualify al l  repairs to holes with  a same or smaller 
depth-to-diameter ratio.  

c)  The performance-qual ification test hole shal l  have straight paral lel  wal ls.  I f any taper,  counterbore,  or 
other aid  is used to enhance the hole configuration of the performance test,  that configuration shal l  
be considered an  essential  variable.  

―  The requirements of 7.3.4,  7.3.7,  and 7.3.8 shal l  also apply.  

NOTE 1  The hole repair requirements of PSL 2 and PSL 3  do not apply to PSL 1  and PSL 4.  

For PSL 4,  weld  repair of bolt holes,  tapped holes,  and  machined bl ind holes shal l  not be permitted.   

NOTE 2 The hole repair requirements of PSL 4 do not apply to PSL 1 ,  PSL 2,  and PSL 3.  

7.5  Weld Overlay  

7.5.1  Corrosion-resistant Overlay (Including  Ring  Grooves)  

7.5.1 .1  General  

The provisions of 7.5.1  shall  apply to use of corrosion-resistant weld overlay for bodies,  bonnets,  mandrel  
hangers,  clamp hub end connectors,  and end and outlet connectors (including  ring  grooves).   

NOTE These requirements do not apply to hard facing or to the weld  overlay of valve bore seal ing  mechanisms,  choke 
trim,  or valve stems.  

7.5.1 .2 Welding  Procedure/Performance Qualification  

7.5.1 .2.1  General  

Qualification  for weld overlay shal l  conform  to ASME BPVC,  Section  IX,  for weld overlay or to ISO 1 561 4-7.  

7.5.1 .2.2 Thickness 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  The minimum thickness of the finished corrosion-resistant weld overlay applied  to material  class HH 
equipment and al l  other full  overlay equipment shall  be 3 mm  (0. 1 2 in. ) .  The minimum thickness for ring  
grooves in  partial  overlay equipment shall  be 3 mm (0.1 2 in . )  for the outer 23° surface.  The minimum 
thickness for all  other ring  groove surfaces shall  be equal  to or greater than the thickness requirements 
as established by the weld procedure qual ification.  
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—  The minimum thickness of the finished corrosion-resistant weld overlay applied to partial  overlay 
equipment shal l  be equal  to or greater than the thickness requirements establ ished by the weld  
procedure qual ification.  

7.5.1 .2.3 Chemical  Analysis 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  Chemical  analysis shal l  be performed on the weld metal  in  accordance with  the requirements of ASME  
BPVC,  Section  IX or ISO 1 561 4-7.  Chemical  sampling  of the overlay shal l  be performed at or less than  
the minimum thickness qual ified.  The minimum thickness qualified  shall  be established by the 
manufacturer based on  the design  of the fin ished part and within  the l im its specified in  7.5.1 .2.2.  

—  Chemical  analysis is also acceptable when measured from  the fusion face if the production acceptance 
criteria measurements for clad thickness using  the eddy current or Hal l  effect methods account for the 
penetration  depth  to the approximate weld interface.  The chemical  composition  of the deposi ted weld 
metal  at that location  shal l  be as specified by the manufacturer.   

—  For the nickel-based al loy UNS N06625,  the chemical  composition shall  meet one of the classes given in  
Table 1 4.     

NOTE Either Fe5 or Fe1 0 may be used for any material  class.   

Table 1 4―Chemical  Composition of the Nickel -based Alloy UNS N06625 

Class Element 
Composition 

% mass fraction  

Fe5 I ron 5.0 max.  

Fe1 0 I ron 1 0.0 max.  

—  For other compositions that are required to conform  to the requirements of NACE MR01 75/ISO 1 51 56,  
the chemical  analysis of the overlay shal l  conform  to the specification l im its  of the corresponding  NACE 
MR01 75/ISO 1 51 56 approved material(s) .   

—  Rough machining  tolerances and fin ished machining  tolerances shall  be controlled to  ensure that the 
exposed layer meets the di lution  establ ished through qual ification.   

7.5.1 .2.4 Mechanical  Properties 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  The base metal  material  shal l  retain  the minimum mechanical  property requirements after post-weld  
heat-treatment.  The manufacturer shall  specify the methods to ensure these required mechanical  
properties and record the results as part of the PQR.    

—  I f  the overlay material  is  not considered as part of the manufacturer’s or this specification’s 
design  criteria,  a tensile test and  an impact test of the overlay material  shal l  not be required.   

—  Other than ring  grooves,  if the overlay material  is considered as part of the manufacturer’s design criteria 
or where dimensions for the product are specified in  this specification,  mechanical  testing  per Section  6  
of the overlay material  shall  be required.   

—  I f overlay material  is only part of the manufacturer’s design  criteria,  acceptance criteria for mechanical  
testing  of the overlay material  shall  be as specified  in  Section  6,  or as establ ished by design  analysis  
and specified by the manufacturer.  
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7.5.1 .2.5 Weld Conformance with  NACE MR01 75/ISO 1 51 56 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  welds for use in  H2S service shal l  conform  to the requirements of 
NACE MR01 75/ISO 1 51 56.  

7.5.1 .2.6 Guided-bend Tests 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  gu ided-bend tests and acceptance criteria shal l  be in  accordance with  
ASME BPVC,  Section  IX or ISO 1 561 4-7 to  confirm  weld  overlay/base material  bond integrity.  

7.5.1 .2.7 Welder Performance Qualification  

For PSL 2,  PSL 3,  and  PSL 4,  WPQs shal l  conform  to ASME BPVC,  Section  IX;  the relevant parts of ISO 
9606;  or ISO 1 4732.   

NOTE  The supplemental  requirements of 7.5.1 .2.7 do not apply to PSL 1 .  

7.5.1 .3 Base Material  Conformance with  NACE MR01 75/ISO 1 51 56 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  where the base material  is required to meet NACE MR01 75/ISO 1 51 56,  
the base material  shal l  conform  to NACE MR01 75/ISO 1 51 56 after weld overlay and  any subsequent heat-
treatments.  

7.5.1 .4 Mechanical  Properties 

For PSL 2,  PSL 3,  and PSL 4,  the base material  shal l  retain  the minimum mechanical  property requirements 
after post-weld heat-treatment.  The manufacturer shal l  specify the methods to ensure these mechanical  
properties and record the results as part of the PQR.  

NOTE  The mechanical  property requirements 7.5.1 .4 do not apply to PSL 1 .  

7.5.1 .5 Hardness Testing  for Ring  Groove Overlay 

For PSL 2,  PSL 3,  and PSL 4,  hardness testing  shall  be performed in  the weld metal  as part of the procedure 
qualification testing.  Test locations shall  be within  3  mm (0.1 2 in. )  of the orig inal  base material.  The average 
of three or more test results  shal l  be equal  to or greater than  92 HRBW and recorded as part of the PQR.  

NOTE  The hardness testing  for ring  groove overlay requirements of 7.5.1 .5 do not apply to PSL 1 .  

7.5.2 Weld Overlay for Other Than Corrosion Resistance 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

—  Weld overlay for purposes other than those covered by 7.5.1  shall  require a welding  procedure/performance 
qualification  for weld overlay in  accordance with ASME BPVC,  Section  IX or ISO 1 561 4-7.     

—  Hard facing  or other types of weld  overlay for use in  hydrogen-sulfide service shal l  conform  to the 
requirements of NACE MR01 75/ISO 1 51 56.  The base material  shal l  retain  the minimum mechanical  
property requirements after post-weld heat-treatment.   

—  The manufacturer shal l  specify the methods to ensure these mechanical  properties and record the 
results as part of the PQR.  

7.5.3 Repair of Weld Overlays 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  repairs of weld  overlays,  including  associated base metal  bui ld-up 
using  the overlay material,  shall  be acceptable only provided that:  



50 API  SPECIFICATION 6A 

 
 

 

 

—  the original  appl icable requirements (see 7.5.1 )  are adhered to;  

—  when  the manufacture determines that the overlay material  and/or base metal  bui ld-up is part of the 
design  criteria and proves through design analysis the functionality of the finished part provided that the 
finished part is in  conformance with  the dimensions of this specification;  

—  weld  overlay repairs and associated base metal  bui ld -up for use in  hydrogen-sulfide service conform  to 
the requirements of ISO 1 51 56 (al l  parts)  (NACE MR01 75).   

8  Bolting 

8.1  Closure Bolting 

8.1 .1  Tensile Stress 

The maximum tensile stress for closure bolting  shal l  be determined considering  ini tial  bolt-up,  rated  
operating  conditions,  and hydrostatic shel l  test pressure.  Bolting  stresses,  based on  the minimum cross-
sectional  area of the bolting,  shal l  not exceed the al lowable tensile stress,  SA,  g iven in  Equation  (2) :  

SA    0.83  SY (2)  

where  

SY  is  the bolting  material-specified minimum yield  strength.  

Bolting  stresses shal l  be determined considering  al l  loading  on the closure,  including  pressure acting  over 
the seal  area,  gasket loads,  and any additional  mechanical  and thermal  loads.   

NOTE Fatigue analysis is  outside the scope of th is specification.  

8.1 .2 Quality 

Closure bolting  shal l  be qualified and manufactured in  accordance with  API  20E or API  20F.  Bolting  
specification  levels (BSLs)  shall  be as specified in  Table 1 5.  

Table 1 5―Minimum Requirements for Closure Bolting  

 API 20E API  20F 

PSL 1  BSL-1  BSL-2 

PSL 2 BSL-1  BSL-2 

PSL 3 BSL-1  BSL-2 

PSL 4 BSL-2 (bolt nominal  d iameter ≤ 2
1
/2 in. )  BSL-2 (bolt nominal  d iameter ≤ 2

1
/2 in. )  

PSL 4 BSL-3 (bolt nominal  diameter > 2
1
/2 in. )  BSL-3 (bolt nominal  diameter > 2

1
/2 in. )  

8.1 .3 Studded Outlet Connection   

The requirements of Annex H  for closure bolting  shall  apply only to those used to connect 6B and  6BX 
flanged and studded connectors as specified in  1 4.1 .   

8.1 .4 Closure Bolting  Records 

I f BSL-2 or BSL-3 is specified per Table 1 5,  closure bolting  records shal l  be maintained in  accordance with  
the record requirements of API  20E or API  20F,  as applicable.  
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8.1 .5 Closure Bolting  Marking  

Closure bolting  shall  be marked in  accordance with  API  20E and API  20F,  as appl icable.   

8.1 .6 Impact Test Marking  

I f the impact test temperature is different from  that specified by the ASTM specification,  the actual  test 
temperature,  expressed in  degrees Celsius (or degrees Fahrenheit) ,  shal l  be metal -stamped directly under 
the grade as required by the ASTM specification.  The impact test temperatures,  expressed in  degrees 
Celsius (or degrees Fahrenheit) ,  for al l  corrosion-resistant al loy (CRA)  material  studs shal l  be metal-
stamped directly under the “CRA” marking.  

8.2  Closure Bolting for Flanged and Studded End and Outlet Connectors 

8.2.1  General  

The requirements of 8.2 for closure bolting  shall  apply only to those used to connect 6B and 6BX flanged 
and studded connectors as specified in  1 4.1 .   

NOTE 1  For closure bolting  assembly,  see Annex H.    

NOTE 2  For calculations and recommendations of stud bolt length,  see Annex I .   

8.2.2 Design  

The requirements for closure bolting  shall  be as shown in  Table 1 6,  Table 1 7,  and Table 1 8.  Closure bolting  
shall  meet the requirements of the appl icable ASTM specification.   

Threads shall  be in  accordance with  ASME B1 .1 ,  Class 2 or 3.  

8.2.3 Materials 

8.2.3.1  General  

Bolting shall  meet the requirements of the applicable ASTM specifications as shown in  Table 1 6 and Table 1 7.   

Alternative materials shal l  be acceptable i f they meet the mechanical  requirements of Table 1 6 and Table 1 7,  
and the quality requirements of 8.3.4.  

Bolting  that is identified as exposed bolting  by the purchaser or used on equipment with  material  class DD,  
EE,  FF,  or HH,  assembled by the manufacturer with  insulated flanges,  shal l  satisfy the requi rements of 
8.2.3.2 or 8.2.3.3,  in  addition  to 8.2.3.5.  

8.2.3.2 Exposed  Bolting  

ASTM A453/A453M Grade 660D solution-treated and age-hardened bolting  shal l  be acceptable at a 
hardness of HRC 35 and lower,  and a minimum 0.2  % offset yield  strength  of 725 MPa (1 05,000 psi) .  
Environmental  and material  l im its specified in  NACE MR01 75/ISO 1 51 56 shal l  apply.  

NOTE 1   CRA materials may be used,  provided they satisfy the minimum mechanical  requirements of 
ASTM A453/A453M Grade 660D bolting,  except that the maximum hardness shall  meet NACE MR01 75/ISO 1 51 56 
requirements.  

NOTE 2   NACE MR01 75 provides material  usage l imits for H2S environments.  Other forms of cracking  may result from 
the presence of chlorides (such  as seawater)  and or hydrogen  (such as cathodic protection).      
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Table 1 6―Acceptable Closure Bolting  for 6B and  6BX Flanged and Studded Connections 

Pressure 
Rating  

MPa (psi)  

Nominal  
Size 
(in. )  

 ASTM Bolting  Standard(s) and 0.2 % Offset Yield  Strength  

Nonexposed Bolting  H2S-Exposed Bolting   

A1 93 GR.  B7 (≤ 2.5")  A1 93 GR.  B7 (˃ 2.5")  A1 93 GR.  B7M (≤ 4.0")  A453 GR.  660D (≤ 4.0")  

A320 GR.  L7 (≤ 2.5")  A320 GR.  L7 (˃ 2.5")  A320 GR.  L7M (≤ 2.5")  (See 8.2.3.2 and 8.2.3.5)  

A320 GR.  L43 (≤ 4.0")  CRA 

725 MPa (1 05 ksi)  655 MPa (95 ksi)  550 MPa (80 ksi)  725 MPa (1 05 ksi)  

S
tu
d
s
, 
B
o
lt
s
, 
a
n
d
 C
a
p
 S
c
re
w
s
 

1 3.8 
(2000)  

Al l  sizes   NA     

20.7 
(3000)  

Al l  sizes   NA     

34.5 
(5000)  

Al l  sizes   NA     

69.0 
(1 0,000)  

1
1 3
/1 6,  2

1
/1 6,  

  NA     
2
9
/1 6,  3

1
/1 6  

4
1
/1 6    NA Unacceptable   

5
1
/8    NA Unacceptable   

7
1
/1 6    NA     

9,  1 1 ,  1 3
5
/8,  

  NA Unacceptable   
1 8

3
/4,  21

1
/4  

1 03.5 
(1 5,000)  

1
1 3
/1 6    NA     

2
1
/1 6,  2

9
/1 6,  

  NA Unacceptable   
3
1
/1 6,  4

1
/1 6  

5
1
/8    NA     

7
1
/1 6,  9,  

  NA Unacceptable   
1 1 ,  1 3

5
/8  

 1 8
3
/4  NA   Unacceptable   

1 38.0 
(20,000)  

1
1 3
/1 6,  2

1
/1 6,  

  NA     2
9
/1 6,  3

1
/1 6,  

4
1
/1 6,  7

1
/1 6,  9 

1 1 ,  1 3
5
/8    Gr.   L43 only     Gr.  B7M only    

N
u
ts
 All  

pressure 
ratings 

Al l  sizes 
ASTM A1 94/A1 94M ASTM A1 94/A1 94M 

GR.  2H,  2HM,7,  7M GR.  2HM,  7M 

NOTE       = acceptable.  
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Table 1 7―Allowable Closure Bolting  by Temperature Class  

Temperature Class P,  S,  T,  U K,  L 

Impact testing  of studs,  bolts,  and 
screws required 

No  a  Yes 

Acceptable ASTM bolting  standards 
and grades for studs,  bolts,  and 

screws 

A1 93/A1 93M GR.  B7 A320/A320M GR.  L7 

A320/A320M GR.  L7 A320/A320M GR.  L43 

A320/A320M GR.  L43 A320/A320M GR.  L7M 

A1 93/A1 93M GR.  B7M A453/A453M GR.  660D 

A320/A320M GR.  L7M CRA 

A453/A453M GR.  660D — 

CRA — 

Acceptable ASTM standards and 

grades for nuts b  

ASTM A1 94/A1 94M ASTM A1 94/A1 94M 

GR.  2H,  2HM,7,  7M GR.  2H,  2HM,7,  7M 

 FOOTNOTES 

 a   Impact testing is required for al l  studs,  bolts,  and screws larger than 2.50 in.  thread size regardless of temperature rating.  

 b  Impact testing  is not required for nuts.   
 

Table 1 8―Threads for Closure Bolting  Used on 6B and 6BX Flanged and  
Studded End or Outlet Connectors  

ASME B1 .1  Thread Designation 

Nominal  Thread Size-TPI  Series 
1
/2-1 3 UNC 

5
/8-1 1  UNC 

3
/4-1 0 UNC 
7
/8-9 UNC 

1 -8 UNC 

1
1
/8-8 UN 

1
1
/4-8 UN 

1
3
/8-8 UN 

1
1
/2-8 UN 

1
5
/8-8 UN 

1
3
/4-8 UN 

1
7
/8-8 UN 

2-8 UN 

2
1
/4-8 UN 

2
1
/2-8 UN 

2
3
/4-8 UN 

3-8 UN 

8.2.3.3 Exposed  Bolting  (Low-strength) 

ASTM A1 93/A1 93M Grade B7M shal l  be acceptable at a m inimum 0.2 % offset yield  strength  of 550  MPa 
(80,000 psi)  for the flanges l isted in  Table 1 6 for NACE MR01 75/ISO 1 51 56 exposed bolting  (low-strength).    

ASTM A320/A320M Grade L7M shal l  be acceptable at a m inimum 0.2  % offset yield  strength  of 550  MPa 
(80,000 psi)  for the flanges listed in  Table 1 6 for NACE MR01 75/ISO 1 51 56 exposed bolting (low-strength)  only.  
Only flanges having a bolt nominal diameter ≤ 63.5 mm (≤ 2.5 in.) are acceptable for this grade of bolting.  
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8.2.3.4 Nonexposed Bolting  

ASTM A1 93/A1 93M Grade B7 shall  be acceptable for nonexposed service for al l  flanges requiring  a nominal  
bolt diameter ≤  63.5 mm  (≤ 2.5  in.)  and with  temperature class P,  S,  T,  and U.  Al l  bolting  > 63.5 mm  (> 2.5  in. )   
diameter shal l  require impact testing.   

ASTM A320/A320M Grade L7 or L43 shal l  be acceptable for nonexposed service for all  flanges.  

NOTE Bolting  make-up and connection  capacity can be affected by mismatching  the strength  of the nut to the strength  
of the bolt.   Bolting  with  diameters greater than 38 mm (1 .50 in . )  are typical ly affected more than  smaller bolting.  

8.2.3.5 Exposed  Nuts 

ASTM A1 94/A1 94M Grades 2HM and 7M shal l  be acceptable for al l  flange sizes and rated working  
pressures.  

NOTE ASTM A453/A453M Grade 660D or CRA nuts may be used with  NACE MR01 75/ISO 1 51 56 exposed bolting  
only i f provisions are made to prevent gal l ing.  

8.2.3.6 Special  Caution for Offshore Bolting  Service 

ASTM A453/A453M Grade 660D solution-treated  and  age-hardened bolting  as stated in  8.2.3.2 should  not 
be used on  pressure-containing  and high  load-bearing  connectors in  the following  situations:  

—  wet/dry offshore and coastal  applications in  the presence of salt air;  

—  where i t is  routine to clean/wash equipment with  untreated/raw seawater.  

NOTE 1    Environmental ly assisted cracking,  such  as stress corrosion cracking  (SCC),  may result from the presence or 
accumulation  of chlorides from deposited salt on  highly stressed austenitic stainless steel  bolting,  such  as Grade 660D.  

NOTE 2  API  6ACRA addresses alternative,  h igher-strength  CRA materials suitable for sour exposure.  

8.3  Other Closure Bolting 

8.3.1  General   

This section  shall  apply to closure bolting  for uses other than API  flanged and studded connections specified  
in  1 4.1 .  

8.3.2 Design  

The design of other closure bolting  shall  be per 8.1  and manufacturer’s requirements.  

8.3.3 Materials 

The material  requirements shal l  be specified  by the manufacturer.  Carbon  or al loy-steel  bolting  shall  not 
exceed 34 HRC.  

Impact testing  for closure bolting  shal l  meet the requirements of Table 1 7.  

For exposed service,  materials shal l  be in  accordance with  NACE MR01 75/ISO 1 51 56.  

NOTE Carbon steel  bolting  can  be susceptible to environmental ly assisted cracking  due to material  processing  such 
as hydrogen charging  during  plating  operations or during  exposure to marine environments.  
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8.3.4 Quality 

Quality control  requirements for other closure bolting  shal l  be as specified in  8.1 .2.  

9  Packing Mechanisms,  Fittings,  Boundary Penetrations,  and Ports  

9.1  Packing Mechanisms for Lock Screws,  Alignment Pins,  and Retainer Screws 

9.1 .1  Performance Requirements 

Packing  mechanisms shall  meet the general  requirements of 4.2 and,  when installed in  equipment,  shal l  be 
capable of performing  their intended function  to appl icable PR1  or PR2 requirements for the equipment in  
which  they are used.  

9.1 .2 Design  

9.1 .2.1  Packing  Mechanism 

The packing  mechanisms shall  be capable of maintaining  a leak-tight seal  at the rated working  pressure of 
the head.  

9.1 .2.2 Tubing-head Requirement 

Lock screws,  i f installed in  tubing  heads,  shal l  have adequate number,  size,  and strength  to hold  a load  
equivalent to the working pressure of the spool  acting on the ful l  area of the largest tubing-hanger primary seal.  

9.1 .2.3 Penetrations 

NOTE This specification  is not appl icable to the design  of lock-screw penetrations.   

I f such  penetrations are made in  flanged connectors as specified  in  this specification,  i t  shal l  be the 
responsibi l i ty of the manufacturer to ensure that the penetrations do not cause the flange stresses to exceed 
the design  criteria.  

9.1 .2.4 Trapped Pressure 

A means shall  be provided  in  the wellhead installation  such that any pressure behind a lock screw,  al ignment 
pin,  and retainer screw can  be vented prior to release.  

9.2  Fittings and Pressure Boundary Penetrations 

9.2.1  General  

Pressure boundary penetrations shall  be capable of maintaining  a leak-tight seal  at the rated  working  
pressure and temperatures.  

NOTE  Fi ttings are a type of pressure boundary penetration .  

9.2.2 Performance Requirements 

Pressure boundary penetrations shall  be capable of meeting  the general  requirements of 4. 2 and,  when  
installed in  equipment,  shall  be capable of performing  their intended function  to applicable PR1  or PR2 
requirements for the equipment in  which  they are used.  

9.2.3 Design  

NOTE The design  of pressure boundary penetrations is outside the scope of th is specification.  



56 API  SPECI FI CATI ON  6A 

 
 

 

 

9.2.4 Materials 

Material  requirem ents for pressure boundary penetrations shall  be as specified by the m anufacturer and  
shall  be com patible with  the body m aterial .  Pressu re bou ndary penetrations u sed in  m aterial  classes  DD,  
EE,  FF,  an d H H  equ ipm ent shal l  m eet the requirem ents of NACE MR01 75/I SO 1 51 56.    

9.2.5 Marking  

NOTE There are no marking  requi rem ents.  

9.2.6 Storing  and Shipping  

Stori ng  and sh ippi ng  shall  be i n  accordance with  Secti on  1 3.  

9.2.7 Testing  

NOTE Assem bled equ ipm ent is pressure-tested with  al l  pressure boundary penetrati ons instal led accordi ng to  1 1 . 2.  

9.2.8 Quality Requirements 

The quality control  requirem ents for pressure boundary penetrations shall  be control led  i n  accordance with  
the m anufactu rer’s written  specifications.  The m aterial  properties shal l  conform  to the requ irem ents of 6. 1  
and 6. 2.  

9.3  Test,  Gauge,  Vent,  and Injection Connector Ports  

9.3.1  Sealing  

All  test,  vent,  injecti on,  and  gaug e conn ectors shall  provide a leak-tight seal  at th e h ydrostatic test pressure 
of the equi pm ent in  which  they are installed.  

9.3.2 Vent and Injection Connector Ports 

Vent and i njection  ports sh all  m eet the requirem ents of the m anufacturer’s specifications.  

9.3.3 Test and Gauge Connector Ports 

9.3.3.1  69.0 MPa (1 0,000 psi)  and  Below 

Test and gau ge con nector ports for 69. 0  M Pa (1 0, 000 psi)  working  pressure and below shall  m eet one of the  
fol lowing:   

—  conform  to the requirem ent of 1 4. 3 and sh al l  not be less than 
1

/2  i n.  n om inal  si ze;  

—  conform  to the requirem ents of 9. 3. 3. 2.   

9.3.3.2 1 03.5 MPa and 1 38.0 MPa (1 5,000 psi  and 20,000 psi)  

9.3.3.2.1  General  

Test and g au ge connector ports for use on  1 03. 5 M Pa and 1 38. 0  M Pa (1 5, 000 psi  and 20, 000 psi)  
equ ipm ent shal l  satisfy the requirem ents of 9. 3. 3. 2.   
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9.3.3.2.2 Design  

Connectors shal l  conform  to the dimensions in  accordance with  Figure 5.  

Dimensions in  mi l l imeters;  surface roughness in  micrometers  

 
 

Dimensions in  inches;  surface roughness in  microinches 

 
       

Key 

a  Minor diameter of 1
1
/8 -1 2 UNF-2B thread.  

b  Dri l l  for vent optional .  
c  1 5.5 mm (0.61  in. )  minimum thread length  or undercut to thread relief as option .  

Figure 5—Test and Gauge Connector Ports for 1 03.5 MPa and 1 38.0 MPa 
(1 5,000 psi  and 20,000 psi)  Rated Working  Pressure 

All  parallel  threads shal l  be in  accordance with  ASME B1 .1 .  Male threads shall  be Class 2A;  female threads 
shall  be Class 2B.  

Parts attached  to connectors shall  conform  to the design  methods of 5.1 .1  or 5. 1 .3.  
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9.3.3.2.3 Materials 

For 1 03. 5 MPa or 1 38. 0 M Pa (1 5, 000 psi  or 20, 000 psi)  rated working  pressu re applications,  the m aterials  
shall  be 78 H RBW m inim um .  For m aterial  classes DD,  EE,  FF,  and H H ,  the m aterial  shal l  also conform  to 
NACE MR01 75/I SO 1 51 56.   

Porti ons of fi ttin gs exposed directl y to sour en vironm ent shall  m eet NACE MR01 75/I SO 1 51 56.  

For m aterial  class H H ,  retained flu id -wetted surfaces up to and inclu di ng  the seal  area of test ports shall  be  
m anufactured wi th  CRA m aterials.   

9.3.3.2.4 Testing  

This specification does n ot requ ire equi pm ent furnished u nder 9. 3 to be pressure-tested;  however,  i f 
h ydrostaticall y tested i n  assem bled equi pm ent,  the equipm ent shal l  be desig ned for the h ydrostatic shel l  test 
pressure.  

9.3.3.2.5 Marking  

NOTE There are no requ i rem ents for m arki ng  test and g aug e connector ports.  

9.3.3.2.6 Storage and Shipping  

Connector ports shall  be stored and shipped in  accordance with  Section 1 3.  

1 0   Quality Control  

1 0.1   Application 

Equ ipm ent m anufactured to th is specification  shall  m eet the quality control  and record  requ irem ents of 
Secti on 1 0.   

The m anufacturer shall  have a quali ty m anagem ent system  that conform s to an  intern ati onall y recogn i zed  
quality m anagem ent stan dard.   

1 0.2   Measuring and Testing Equipment 

1 0.2.1  General  

Equ ipm ent u sed to i nspect,  test,  or exam ine m aterial  or other equ ipm ent shall  be i dentified,  controlled,  
calibrated,  and adjusted at specified i ntervals in  accordance with  docum ented m anufacturer instructi ons,  and 
consistent with  nationall y or international l y recogni zed  standards specifi ed by the m anufacturer,  to m aintai n  
the accuracy requ ired  by th is specificati on.  

1 0.2.2 Pressure-measuring  Devices 

1 0.2.2.1  Type and Accuracy 

Test pressure-m easuring  devices shal l  be accurate to  at least   2  % of ful l-scale rang e.  I f pressure gau ges 
are used i n  l ieu  of pressure transducers,  they shall  be selected  su ch that the test pressure is i ndicated wi thin  
20 % and 80 % of the ful l -scale value.  

NOTE  Pressu re recordi ng  devices (see 1 5. 2.1 )  are ou tsi de the scope of 1 0. 2.2 u nless used for both  m easu rem ent and 
recording .  
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1 0.2.2.2 Calibration Procedure 

Pressure-measuring  devices shall  be periodically calibrated with  a master pressure-measuring  device or a 
dead-weight tester to at least three equidistant points of fu ll  scale (excluding  zero and ful l  scale as required  
points of calibration).  

1 0.2.2.3 Calibration Intervals 

Calibration  intervals shall  be established based on  repeatabil ity and degree of usage.  Calibration  intervals 
may be lengthened and shall  be shortened based on  recorded calibration  history.   

Cal ibration  intervals shall  be a maximum of 3 months unti l  recorded calibration  history can be establ ished by 
the manufacturer.  Extension  of intervals shal l  be l imited to 3-month  increases,  with  a maximum calibration  
interval  to not exceed 1  year.    

1 0.3   Personnel  Qualifications 

1 0.3.1  Nondestructive Examination Personnel  

Personnel  performing  NDE shall  be qual ified in  accordance with  the manufacturer’s documented training  
program  that is based on  the requirements specified in  the fol lowing:  

—  ISO 971 2,  or 

—  ASNT SNT-TC-1 A,  or 

—  a national  or international  standard that is equivalent to ISO 971 2 or ASNT SNT-TC-1 A.  

1 0.3.2 Visual  Examination Personnel  

Personnel  performing  visual  inspection  for acceptance shall  take and pass an  annual  vision examination in  
accordance with  the manufacturer’s documented procedures that meet the applicable requirements of  the 
fol lowing:  

—  ISO 971 2,  or 

—  ASNT SNT SNT-TC-1 A,  or 

—  a national  or international  standard that is equivalent to ISO 971 2 or ASNT SNT-TC-1 A.  

1 0.3.3 Welding  Inspectors 

Personnel  performing visual  inspections of welding operations and completed welds shall  be qualified and 
certified as follows:  

—  AWS QC1  or equivalent certified welding  inspector,  or 

—  AWS QC1  or equivalent senior certified welding  inspector,  or 

—  AWS QC1  or equivalent certified associate welding  inspector,  or 

—  welding  inspector certified by the manufacturer’s documented training  program.  

1 0.3.4 Other Personnel  

All  other personnel  performing  measurements,  inspections,  or tests for acceptance shal l  be qualified in  
accordance with  the manufacturer’s documented procedures and requirements.  
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1 0.4   Requirements 

1 0.4.1  General  

1 0.4.1 .1  Materials 

Qualification  requirements shall  be as provided in  Section 6 for mandrel  tubing  hangers and casing  hangers;  
bodies,  bonnets,  end and outlet connectors;  ring  gaskets;  bullplugs and valve-removal  plugs;  back-pressure 
valves;  pressure boundary penetrations;  clamp hub end connectors;  and QTCs.  

1 0.4.1 .2 Procedures 

All  qual ity control  work shall  be controlled  by the manufacturer’s documented procedures,  which  include 
appropriate methodology and quantitative or qual itative acceptance criteria.  

NDE procedures shal l  be supported with  a documented qual ification  record as required by the specified  
normative reference standard (such as API  20D or other applicable standard)  to demonstrate the procedure 
effectiveness.  Al l  NDE procedures shall  be approved by a level  I I I  examiner qualified in  accordance with  
ASNT SNT-TC-1 A or ISO 971 2.   

1 0.4.1 .3 Acceptance Status 

The acceptance status of al l  equipment,  parts,  and materials shal l  be indicated ei ther on  the equipment,  
parts,  or materials or in  records traceable to the equipment,  parts,  or materials.  

1 0.4.1 .4 Material  Classes DD,  EE,  FF,  and HH 

Each pressure-containing  or pressure-control l ing  part for use in  material  classes DD,  EE,  FF,  and  HH shall  
be hardness tested individual ly to confirm  that the NACE MR01 75/ISO 1 51 56 hardness values have been  
satisfied (except for ring  gaskets,  which  may be sampled in  accordance with  1 0.4.5.5) .  I f the other 
requirements of 1 0.4.1  satisfy th is requirement,  additional  testing  or examination  is not required.  

1 0.4.2 Bodies,  Bonnets,  End and Outlet Connectors,  and Clamp Hub End Connectors 

1 0.4.2.1  Castings 

Production  castings shal l  meet the requirements of API  20A and this specification.  The API  20A CSL shal l  be 
in  accordance with  Table 1 9.  

Table 1 9―Casting  Specification Level  Cross-reference to PSL  

API 6A API  20A 

PSL 1  CSL 2 

PSL 2 CSL 3 

PSL 3 CSL 3 

PSL 4 NA 

 
1 0.4.2.2 Tensile Testing  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  tensi le testing  shall  be in  accordance with  6.3.2.2.  
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1 0.4.2.3 Impact Testing  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  impact testing  shall  be in  accordance with  6.3.2.3.  

1 0.4.2.4 Hardness Testing  

1 0.4.2.4.1  Application  

The requirements of 1 0.4.1 .4 shall  apply.  

Additional ly,  the requirements of 1 0.4.2.4 shal l  apply to PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  except as noted in  
the fol lowing.  

a)  For PSL 1 ,  bodies,  bonnets,  end and outlet connectors,  stems,  loose connectors,  and clamp hub end 
connectors with  1 3.8 MPa,  20.7 MPa,  and 34.5 MPa (2000 psi,  3000 psi ,  and 5000 psi)  working  
pressure,  sampling  shall  be in  accordance with  ISO 2859-1 :1 999,  level  I I ,  4.0 AQL (acceptance qual ity 
l im it) ,  with  the following  exception.  For DD,  EE,  FF,  and HH material  class equipment,  each pressure-
containing  or pressure-controll ing  part shal l  be individually hardness tested.  

b)  For PSL 2,  PSL 3,  and PSL 4,  al l  parts shall  be hardness tested.  

NOTE 1  This additional  requirement does not apply to PSL 1 .  

c)  For PSL 3 and PSL 4,  additionally one hardness test shall  be performed on each finished part (body,  bonnet,  
and end connectors)  with additional  tests on each end connector face.  When it is not possible to hardness 
test the end connector face,  the hardness test shall  be performed on the nearest accessible surface.   

NOTE 2 Where multiple end connector faces are located on  the same finished machined surface,  a single 
hardness punch may be used to represent al l  end connectors.   

NOTE 3  This additional  requirement does not apply to PSL 1  and PSL 2.  

I f bodies,  end and outlet connectors,  and clamp hub ends have different material  designations,  each part 
shall  be tested.  

1 0.4.2.4.2 Test Method 

Hardness testing  shall  be performed in  accordance with  procedures specified in  ISO 6506,  parts 1  through 4 
or ASTM E1 0 (Brinel l) ,  or ISO 6508,  parts 1  through 3  or ASTM E1 8 (Rockwell) .  

NOTE 1  Hardness testers meeting  the requirements of ASTM E1 1 0 and ISO 6506 (al l  parts)  or ASTM E1 0,  or 
ISO 6508 (al l  parts)  or ASTM E1 8,  as appl icable,  may be used for hardness testing.  

ISO 1 8265 or ASTM E1 40 shall  be used for the conversion  of hardness readings for materials with in  the 
scope of their appl ication.   

NOTE 2 Other correlations may be establ ished for individual  materials that are outside the scope of ISO 1 8265 or 
ASTM E1 40.   

When a conversion  other than ASTM E1 40 conversion  is used,  the conversion  method shal l  be documented  
and shal l  be based on  documented test results.   

Tests shall  be performed at a location  determined  by the manufacturer’s specifications and  fol lowing  the last 
heat-treatment cycle (including  al l  stress-relieving  heat-treatment cycles)  and al l  exterior machining  at the 
test location.  
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1 0.4.2.4.3 Acceptance Criteria 

Parts manufactured from nonstandard,  h igh-strength  materials shal l  meet the minimum hardness 
requirements of the manufacturer’s written  specification.  

Parts manufactured from  standard materials shall  meet the requirements of Table 20.  

Table 20―Minimum Hardness Values 

Material  Designation Minimum Brinell  Hardness 

36K HBW 1 40 

45K HBW 1 40 

60K HBW 1 74 

75K HBW 1 97 

For parts manufactured from  a standard  material  that does not conform  to the specified minimum hardness 
value of Table 20,  the material  shall  be acceptable i f the measured hardness exceeds the minimum 
acceptable Brinell  hardness value calculated using  Equation  3,  with  results of tensi le tests performed per 
6.3.2.2 for the material  of the part in  question:   

 

         m, min.
BW,QTCBWc,  min.

m, QTC

R
H H

R
      (3)  

where 

HBWc,  min.  is  the minimum acceptable Brinel l  hardness according  to the HBW method for the part after  

the final  heat-treatment cycle (including  stress-relieving  cycles);  

Rm,  min.  is  the minimum acceptable ultimate tensi le strength  for the applicable material  designation;  

m, QTCR  is  the average u ltimate tensile strength  determined from  the QTC tensi le tests;  

H BW,QTC  is  the average of the Brinel l  hardness values according  to the HBW method observed 

among al l  tests performed on the QTC.  

1 0.4.2.5 Dimensional  Inspection  

1 0.4.2.5.1  Application  

Dimensional  inspection shall  be performed on parts.  The manufacturer shal l  specify critical  dimensions.   

Al l  end and  outlet connector threads covered  by 1 4.3 of th is specification  on  al l  parts shall  be inspected.  
Critical  d imensions on al l  parts shall  be verified.  

For PSL 1  and PSL 2,  other features shall  be checked on sample parts in  accordance with  ISO 2859-1 :1 999,  
level  I I ,  1 .5 AQL.  

For PSL 3 and  PSL 4,  sampling  shal l  not be al lowed;  al l  parts shall  be dimensionally inspected.  
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1 0.4.2.5.2 Inspection Method and Acceptance Criteria 

I f a thread gauge is used for inspection,  i t shall  conform to the requirements for working  gauges as stipulated  
in  API  5B.  Threads shall  be inspected  for standoff at hand-tight assembly.   

NOTE 1  For threads manufactured in  accordance with  this specification,  use gauging  practices as i l lustrated in  Table 
D.29/Table E.29 and Table D.30/Table E.30.  For threads manufactured in  accordance with  API  5B,  use gauging  
practices as specified in  API  5B.  

NOTE 2  Threaded end and outlet connectors may be inspected for standoff at hand-tight assembly by use of the 
gauges and gauging  practices i l lustrated in  Table D.29/Table E.29 and Table D.30/Table E.30,  or according  to API  5B.   

The end and outlet connector threads shal l  be in  accordance with  Table D.29/Table E.29 and Table 
D.30/Table E.30,  API  5B or ASME B1 .20.1 ,  as applicable.  

Acceptance criteria for critical  d imensions shal l  be as required  by the manufacturer’s written specification.  

1 0.4.2.6 Visual  Examination  

1 0.4.2.6.1  Application  

NOTE  Visual  examination requirements do not apply to PSL 3 and PSL 4 except for welds (see 1 0.4.2.1 3) .  

For PSL 1  and  PSL 2,  each  part shall  be visual ly examined.  

1 0.4.2.6.2 Test Method and Acceptance Criteria 

For PSL 1  and PSL 2,  visual  examinations of castings shal l  be performed in  accordance with  procedures 
specified in  API  20A.  Visual  examination of forgings and weld preparations shal l  be performed in  accordance 
with  the manufacturer’s written  specifications.  

For PSL 1  and  PSL 2,  the acceptance criteria shal l  be as fol lows:  

—  for castings,  in  accordance with  API  20A;  

—  for forgings and weld preparations,  in  accordance with  the manufacturer’s written  specifications.  

1 0.4.2.6.3 Supplemental  Requirement 

For PSL 2,  wetted and sealing  surfaces shall  be examined by surface NDE methods described in  1 0.4.2.1 0  
for ferromagnetic materials and 1 0.4.2.1 1  for nonferromagnetic materials,  as appl icable.  

NOTE This supplemental  visual  examination requirement does not apply to PSL 1 .  

1 0.4.2.7 Chemical  Analysis 

For PSL 2,  PSL 3,  and PSL 4,  chemical  analysis shall  be performed on  a heat basis (or a remelt-ingot basis  
for remelt-grade materials)  in  accordance with  a nationally or internationally recognized standard.  

The chemical  composition  shall  meet the requirements of 6.3.5 and the manufacturer’s written specification.  

NOTE Chemical  analysis requirements do not apply to PSL 1 .  

1 0.4.2.8 Traceability 

For PSL 2,  PSL 3,  and PSL 4,  the fol lowing  requirements shal l  apply.  
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—  Job-lot traceabil ity shall  be required.  

—  Identification shall  be maintained on  materials and parts to faci l i tate traceabil ity,  as required by 
documented manufacturer requirements.  

—  Manufacturer-documented traceabi l ity requirements shall  include provisions for maintenance or 
replacement of identification  marks and identification control  records.  

For PSL 3 and  PSL 4 only,  in  addition,  manufactured parts shal l  be traceable to  a specific heat and  heat-
treat lot.  

NOTE The traceabi l i ty requirements  do not apply to PSL 1 .  

1 0.4.2.9 Serialization  

For PSL 3 and  PSL 4,  the fol lowing  requirements shal l  apply.  

Each individual  part and/or piece of equipment shall  be assigned and  marked with  a unique code to maintain  
traceabi l ity and associated records.  

NOTE The serial ization  requirements do not apply to PSL 1  and PSL 2.  

1 0.4.2.1 0   Surface NDE—Ferromagnetic Materials 

1 0.4.2.1 0.1     Castings 

For castings,  the fol lowing  shall  apply.  

For PSL 1 ,  al l  accessible wetted surfaces and al l  accessible seal ing  surfaces for one  casting  from  each heat 
lot shall  be examined by l iquid  penetrant or magnetic particle methods after final  heat-treatment and final  
machining  operations.  I f the casting  fai ls  to meet the surface NDE acceptance criteria (see 1 0.4.2. 1 0.3),  
surface NDE shall  be performed on all  castings from that heat on  al l  accessible wetted surfaces and al l  
accessible seal ing  surfaces.  

NOTE 1  As noted in  Table 5,  PSL 1  does not apply to bodies,  bonnets,  end and outlet connectors,  and clamp hub end 
connectors with  69.0 MPa,  1 03.5 MPa,  and 1 38.0 MPa (1 0,000 psi ,  1 5,000 psi ,  and 20,000 psi)  working  pressures.    

For PSL 2 and PSL 3,  al l  accessible wetted surfaces and al l  accessible seal ing  surfaces of each finished 
part shall  be examined by l iquid  penetrant or magnetic particle methods after final  heat-treatment and final  
machining  operations.  

For PSL 3,  additional ly al l  accessible surfaces of each finished part shal l  be inspected.  Surface NDE shall  be 
performed on  al l  surfaces prepared  for “weld  metal  overlay. ”   

NOTE 2  These additional  requirements do not apply to PSL 1  and PSL 2.  

1 0.4.2.1 0.2    Forgings 

For forgings,  the fol lowing  shal l  apply.  

For PSL 2,  PSL 3,  and PSL 4,  al l  accessible wetted surfaces and al l  accessible seal ing  surfaces of each  
finished part shal l  be examined by l iqu id  penetrant or magnetic particle methods after final  heat-treatment 
and final  machining  operations.  

NOTE  1  This requirement does not apply to PSL 1 .  
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For PSL 3 and PSL 4,  addi tion al ly al l  accessible surfaces of each finished part shal l  be inspected.   Surface 
NDE shal l  be performed on al l  surfaces prepared  for “weld  metal  overlay. ”  

NOTE 2  These addi tional  requ irem ents do not apply to  PSL 1  and PSL 2.  

1 0.4.2.1 0.3    Test Method and Acceptance Criteria  

For PSL 1  and PSL 2,  al l  ferrom agnetic m aterials shal l  be exam ined in  accordance with  procedures specified  
in  ASTM E1 65 (pen etrant test [PT])  or ASTM E709 (m agnetic particle test [MT]) .  

Prods shall  not be perm itted on  wetted surfaces or seali ng  surfaces.  

I f an y indications are bel ieved to be n onrelevant on  the basis th at they are not associated with  a su rface 
rupture (i . e.  m agnetic perm eabil ity variations,  nonm etal l ic strin gers) ,  they sh all  be exam in ed by l iquid  
penetrant surface NDE m ethods,  or rem oved and reinspected,  to confirm  their nonrelevancy.  

For PSL 3  and PSL 4,  al l  ferrom agnetic m aterials shal l  be exam ined in  accordance with  procedures specified  
in  ASTM E1 65 (PT)  or onl y th e wet flu orescent m ethod i n  ASTM  E709 (MT)  for al l  m agnetic particle 
exam inations.  

NOTE  The ASTM E709 (MT)  wet flu orescent m ethod  l i m itation  does not apply to PSL 1  and PSL 2.  

The fol lowi ng  acceptance criteria shal l  apply for th e ASTM E709 (MT)  exam ination :  

—  no relevant indication  wi th  a m ajor dim ension  equal  to  or greater than 5 m m  (
3

/1 6  in. ) ;  

—  no m ore than ten  relevant i ndications in  an y contin uou s 40  cm
2

 (6 in.
2

)  area;  

—  no four (or more) relevant rounded indications in a line separated by less than 1 .6 mm (
1

/1 6  in.)  (edge-to-edge); 

—  no relevant in dications in  pressure-contact sealin g  surfaces.  

The acceptance criteria in  1 0. 4. 2. 1 1 . 3 shal l  appl y for the ASTM E1 65 (PT)  exam inati on.  

1 0.4.2.1 1    Surface NDE—Nonferromagnetic Materials 

1 0.4.2.1 1 .1     Castings 

For castings,  the fol lowing  shall  appl y.  

NOTE 1  As noted i n  Table 5,  PSL 1  does not apply to bodi es,  bonnets,  end and ou tlet connectors and clamp hub end 
connectors wi th  69. 0 MPa,  1 03. 5 MPa,  and 1 38. 0 MPa (1 0, 000 psi ,  1 5, 000 psi ,  and 20, 000 psi )  working  pressures.   

For PSL 1 ,  al l  accessible wetted surfaces and al l  accessible seal ing  surfaces for one casting  from  each heat 
lot shall  be exam ined by the l i qui d  penetran t m ethod after final  heat-treatm ent and final  m achining  
operations.  I f the castin g  fails  to m eet the surface NDE acceptance criteria (see 1 0. 4. 2. 1 1 . 3) ,  surface NDE 
shall  be perform ed on  all  castings from  that heat on  al l  accessible wetted surfaces and al l  accessible seal in g  
surfaces.  

For PSL 2 and PSL 3,  al l  accessible wetted surfaces and al l  accessible seal in g  surfaces of each finished 
part shall  be l i qui d  penetrant i nspected after final  heat-treatm ent and fin al  m achining  operations.  

For PSL 3 additi onall y,  al l  accessible surfaces of each fin ished part shal l  be inspected.  Surface NDE sh al l  be  
performed on  al l  surfaces prepared  for “weld  metal  overlay.”  

NOTE 2 This addi ti onal  requi rem ent does not apply to PSL 1  and PSL 2.  
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1 0.4.2.1 1 .2    Forgings 

For forgings,  th e fol lowing  shal l  appl y.  

For PSL 2,  PSL 3,  and PSL 4,  al l  accessible wetted surfaces and al l  accessible seal ing  surfaces of each  
finished part sh al l  be exam ined by th e l iquid  penetrant m ethod after final  heat-treatm ent and final  m achini ng  
operations.  

NOTE 1  This requi rem ent does not apply to PSL 1 .  

For PSL 3 and  PSL 4,  additi onall y al l  accessible surfaces of each  fin ish ed part shall  be inspected.  Surface 
NDE shal l  be performed on al l  surfaces prepared  for “weld  metal  overlay. ”  

NOTE 2  These addi tional  requ irem ents do not apply to PSL 1  and PSL 2.  

1 0.4.2.1 1 .3    Test Method and Acceptance Criteria 

All  nonferrom agnetic m aterials shall  be exam ined in  accordance with  procedu res specified in  ASTM E1 65.   

The acceptance criteria sh all  be as fol lows:  

—  no relevant l inear indication s all owed;  

—  no m ore than ten  relevant rounded indications in  an y conti nuous 40 cm
2 

(6 in.
2

)  area;  

—  no relevant roun ded in dication with  a m ajor dim ension equal  to or g reater than 5  m m  (
3

/1 6  in. ) ;  

—  no four (or m ore)  relevant rounded in dications in  a l i ne separated by less than  1 . 6 m m  (
1

/1 6  in. )  (edge-to-
edge) ;  

—  no relevant indication  i n  pressure-contact seal ing  surfaces.  

1 0.4.2.1 2    Volumetric NDE 

1 0.4.2.1 2.1     Application  

For PSL 2 (castings) ,  for bodi es,  bonnets,  and loose connectors with  rated working  pressu re of 69. 0 M Pa 
(1 0, 000 psi)  or hig her,  the entire volum e of one casting  from  each heat lot shal l  be subjected to volum etric 
NDE,  by u ltrasonic (U T)  or radiographic (RT)  exam ination.  I f  the sam ple castin g  fai ls to m eet the volum etric 
NDE acceptance criteri a,  volum etric NDE shal l  be perform ed on  al l  castings from  that heat.  

NOTE 1  The sampli ng  requi rem ents for PSL 2 do  not apply to PSL 1 ,  PSL 3,  and PSL 4.  

For PSL 3 and PSL 4 (castings and forg ings)  as far as practical,  the en tire volum e of each part shall  be 
volum etricall y i nspected (radiograph y or u l trasonic)  after heat-treatm ent for m echanical  properties and prior 
to m achinin g  operations th at l im it effective in terpretati on of the results of the exam ination.  For qu ench-an d-
tem pered produ cts,  the volum etric inspection  shall  be perform ed after heat-treatm ent for m echanical  
properties exclu si ve of stress-relief treatm ents or re-tem pering  to reduce hardness.  

NOTE 2 The sampling  requi rem ents for PSL 3/PSL 4 do not apply to PSL 1  and PSL 2.  
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1 0.4.2.1 2.2    Ultrasonic Examination Test Method 

For PSL 2 and PSL 3  castings,  u ltrasonic examinations of castings shal l  be performed in  accordance with  
the flat-bottom  hole procedure specified in  ASTM A609 (except that the immersion method may be used)  
and ASTM E428.  

For PSL 3 and PSL 4 forgings,  u ltrasonic examination  of hot worked parts shall  be performed in  accordance 
with  the flat-bottom  hole procedures specified in  ASTM A388/388M (except that the immersion  method may 
be used)  and ASTM E428.  

—  Cal ibration:  The distance amplitude curve (DAC)  shall  be based on  a maximum 1 .6 mm (
1
/1 6  in. )  flat-

bottom  hole (straight-beam technique)  for metal  th icknesses through 38 mm (1
1
/2  in. ) ,  on  a maximum 

3.2 mm  (
1
/8  in. )  flat-bottom  hole for metal  thicknesses from  38  mm (1

1
/2  in. )  through 1 50 mm (6 in. ) ,  and  

on  a maximum 6.4 mm  (
1
/4  in. )  flat-bottom  hole for metal  thicknesses exceeding  1 50  mm (6 in. ) .  

NOTE Ultrasonic examination  does not apply to PSL 1 .  

1 0.4.2.1 2.3    Ultrasonic Examination Acceptance Criteria  

For PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shal l  apply:   

—  no single indication exceeding  reference DAC;  

—  no multiple indications exceeding  50 % of reference DAC;  multiple indications are defined as two or 
more indications (each  exceeding  50 % of the reference DAC)  within  1 3 mm  (

1
/2  in. )  of each other in  any 

direction.  

For PSL 4 only,  in  addition,  no continuous cluster of indications on  the same plane,  regardless of amplitude,  
shall  be found over an area twice the diameter of the search  unit.  

NOTE  This additional  requirement does not apply to PSL 2 or PSL 3.  

1 0.4.2.1 2.4    Radiographic Examination Test Method 

For PSL 2,  PSL 3,  and PSL 4,  radiographic examination of hot worked parts or castings shall  be performed 
in  accordance with  methods specified in  ASME BPVC,  Section  V,  Article 2 (or equivalent)  with  a minimum 
sensitivi ty of 2  % (2-2T) .  Both  X-ray and gamma-ray sources shal l  be acceptable with in  the inherent 
thickness range l im itation  of each.    

NOTE 1  Real  time imaging  and recording/enhancement methods may be used provided the designated hole image 
quali ty indicator or essential  wire is displayed as required  by ASME BPVC,  Section V,  Article 2.  

NOTE 2  Radiographic examination  does not apply to PSL 1 .  

1 0.4.2.1 2.5    Radiographic Examination Acceptance Criteria—Forged Parts 

For PSL 2 and  PSL 3,  the fol lowing  acceptance criteria shal l  apply:  

—  no cracks,  laps,  or bursts;  

—  no elongated indication with  a length  greater than that g iven  in  Table 21 ;  
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Table 21―Maximum Length  of Elongated Indication  

Thickness,  T Inclusion Length 

mm in.  mm in.  

<  1 9.0 < 0.75 6.4 0.25 

1 9.0 to 57.0 0.75 to 2.25 0.33T 0.33T 

>  57.0 > 2.25 1 9.0 0.75 

—  no group of indications in  a l ine that have an  aggregate length  greater than T in  a length  of 1 2T.  

NOTE 1   The PSL 2 and PSL 3 requirements do not apply to PSL 4.  

For PSL 4 only,  the fol lowing  acceptance criteria shal l  apply:  

—  no cracks,  laps,  or bursts;  

—  no more than two indications separated  by less than  1 3  mm (
1
/2 in. ) ;  

—  no elongated indication exceeding  6.4 mm  (
1
/4  in. ) .  

NOTE 2 The PSL 4 requirements do not apply to PSL 2 and PSL 3.  

1 0.4.2.1 2.6    Radiographic Examination Acceptance Criteria—Cast Parts 

For PSL 2 and PSL 3,  the fol lowing  shal l  apply:  

—  ASTM E1 86;  

—  ASTM E280;  

—  ASTM E446;  

—  maximum defect classification  as fol lows:  

Type Defect Maximum Defect Class 

A 2 

B 2 

C 2 (al l  types)  

D None acceptable 

E  None acceptable 

F None acceptable 

G  None acceptable 

1 0.4.2.1 3    Weld NDE—General  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

Completed welds [a minimum of 1 2.7 mm (
1
/2  in. )  of surrounding  base metal  and the entire accessible weld]  

shal l  be examined in  accordance with  the methods and acceptance criteria of Table 22.  
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Table 22―Requirements for Welding Bodies,  Bonnets ,  and End and Outlet Connectors 

Weld Type Stages a, b  
Reference 

PSL  1  PSL  2 PSL  3 PSL  4 

Pressu re-contai ning  Preparation  -  Visu al  —  —  1 0. 4. 2. 6 1 0. 4. 2. 6 

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 6 

1 0. 4. 2. 1 7 

Com pleti on  -  Visu al  

Com pleti on  -  Surface NDE 

Com pleti on  -  Volumetric NDE 

Com pleti on  -  H ardness test 

—  

—  

—  

—  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 6 

—  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 6 

1 0. 4. 2. 1 7 

Nonpressu re-
contai ning  (i ncluding  
repairs)  

Preparation  -   Visual  

Com pleti on  -  Visu al  

Com pleti on  -  H ardness test 

—  

—  

—  

—  

1 0. 4. 2. 1 4 

—  

1 0. 4. 2. 6 

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 7 

1 0. 4. 2. 6 

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 7 

Pressu re-contai ning  
repai rs 

 

 

Preparation  -  Su rface NDE —  1 0. 4. 2. 1 5 1 0. 4. 2. 1 5 1 0. 4. 2. 1 5 

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 6 

1 0. 4. 2. 1 7 

Com pleti on  -  Visu al  

Com pleti on  -  Surface NDE 

Com pleti on  -  Volumetric NDE 

Com pleti on  -  H ardness test 

—  

—  

—  

—  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 6 

—  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 6 

1 0. 4. 2. 1 7 

Parti al  weld  m etal  
overlay 

Preparation  -  Su rface NDE 

Com pleti on  -  Surface NDE 

—  

—  

—  

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 0 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 0 

1 0. 4. 2. 1 5 

Fu l l  weld  m etal  
overlay  

Preparation  -  Visu al   

Preparation  -  Su rface NDE 

Com pleti on  -  Visu al  

Com pleti on  -  Surface NDE 

Com pleti on  -  Volumetric NDE 

1 0. 4. 2. 6 

—  

1 0. 4. 2. 1 4 

—  

—  

1 0. 4. 2. 6 

—  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

—  

—   

1 0. 4. 2. 1 0 

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 8 

—  

1 0. 4. 2. 1 0 

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

1 0. 4. 2. 1 8 

FOOTNOTES 

a   “Preparation” refers to surface preparation,  joint preparation,  fit-up,  and preheat.   

b   “Completion” refers to after al l  welding,  post-weld heat-treat,  and m achining,  except for volum etric NDE that shal l  be done prior  
to m achining  that would  l im it effective interpretation of results.   

The manufacturer’s written  specification  for corrosion -resistant weld overlay sh all  i nclu de a technique for 
m easuring  the specified overlay thickness.  The production acceptance criteri a m easurem ents shall  accoun t 
for the depth  of penetration  to the approxim ate weld  interface when the weld  qualificati on was perform ed 
using  the fu sion  face.  

1 0.4.2.1 4    Weld Examination—Visual  

The visual  weld  exam inati on  requirem ents of 1 0. 4. 2. 1 4 shall  appl y to PSL 1 ,  PSL 2,  PSL 3,  and PSL 4 as 
specified in  Table 22.  

1 00 % of all  welds shall  be visu al ly exam ined after post-weld heat-treatm ent an d m achini ng  operations.  

Exam inations shal l  inclu de a m i nim um  of 1 3 m m  (
1

/2  in. )  of adjacent base m etal  on  both  sides of the weld.  

The acceptance criteria sh all  be as follows.  

—  Al l  pressure-contai nin g  welds shal l  have com plete joi nt penetration.  

—  U ndercut shall  not reduce the thickness in  the area (considering  both  sides)  to below the m inim um  
thickness.  

—  Surface porosi ty and  exposed slag  are not perm itted on  or wi thin  3  m m  (
1

/8  in. )  of seali ng  surfaces.  
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1 0.4.2.1 5    Weld NDE—Surface 

1 0.4.2.1 5.1     Application  

The surface weld exam inati on  requ irem ents of 1 0. 4. 2. 1 5 shal l  apply to PSL 2,  PSL 3,  and PSL 4.  

For PSL 3 and  PSL 4,  m agnetic particle exam ination  shal l  be perform ed onl y by the wet fluorescent m ethod.  

NOTE The su rface weld exam i nati on  requ i rem ents do not apply to PSL 1 .  

1 00% of all  pressure-contain ing  fabrication  welds and weld overlay shall  be exam ined by either m agnetic  
particle (i n  the case of ferrom agnetic m aterials)  or l i qui d  penetrant (in  the case of ferrom agnetic or 
nonferrom agnetic m aterials)  m ethods after al l  welding,  post-weld h eat-treatm ent,  and m achinin g  operations.  

1 0.4.2.1 5.2    Test Method/Acceptance—Magnetic Particle Examination 

Exam inations shal l  inclu de a m inim um  of 1 3  m m  (
1

/2  in. )  of adjacent base m etal  on  both  sides of the weld.  

Magn etic particle exam ination  shall  be perform ed as described in  1 0. 4. 2. 1 0. 3 with  additional  acceptance 
criteria as follows:  

—  no relevant l inear in dication ;  

—  no rounded in dication  greater than  3  m m  (
1

/8  in. )  for welds whose depth  is 1 6  m m  (
5

/8  in. )  or less,  or 
5 m m  (

3
/1 6  in. )  for welds whose depth  is greater th an 1 6 m m  (

5
/8  in. ) .  

1 0.4.2.1 5.3    Test Method/Acceptance—Liquid  Penetrant Examination  

Liquid  penetrant exam inati on shall  be perform ed as described i n  1 0. 4. 2. 1 1 . 3 with  addition al  acceptance 
criterion  of no rounded indications greater than 3  m m  (

1
/8  in . )  for welds whose depth  is 1 6  m m  (

5
/8  in. )  or less,  

or 5 m m  (
3

/1 6  in. )  for welds whose depth  is greater than 1 6 m m  (
5

/8  in. ) .  

1 0.4.2.1 6    Weld NDE—Volumetric 

1 0.4.2.1 6.1     Application  

The volum etric weld exam inati on requ irem ents of 1 0. 4. 2. 1 6 shal l  apply to PSL 2,  PSL 3,  and  PSL 4.  

NOTE The volu m etri c weld  exam ination  requ irem ents do not apply to PSL 1 .  

1 00 % of all  pressure-contain ing  welds shal l  be exam ined by either radiograph y or u ltrasonic m ethods af ter 
al l  weldin g,  post-weld heat-treatm ent,  and m achining  operations but prior to m achin ing  operations that l im it 
effective i nterpretation  of the resu lts of the exam inati on.  Al l  repair welds where the repair is  g reater than  
25 % of the orig inal  wal l  thickness or 25 m m  (1  in. ) ,  whichever is less,  shall  be exam ined by either 
radiograph y or u ltrasonic m ethods after al l  weldi ng  and  post-weld heat-treatm ent.  Exam inations shall  include 
at least 1 3 m m  (

1
/2  in. )  of adjacent base m etal  on  al l  si des of the weld.   

1 0.4.2.1 6.2    Test Method—Radiographic Examination  

Radiographic exam inations shal l  be perform ed in  accordance with  the procedures specified in  ASME BPVC 
Secti on  V,  Article 2 (or equ i valent)  with  a m inim um  sensiti vity of 2  % (2-2T) .   

Both  X-ray and g am m a-ray sources are acceptable with in  th e in herent th ickness rang e l im itati on of each .  
Real  tim e im aging  and recording /enhancem ent m ethods m ay be used provi ded the desi gnated h ole im age 
quality indicator or essential  wire is d isplayed as requ ired by ASME BPVC,  Section  V,  Article 2.   
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1 0.4.2.1 6.3    Acceptance Criteria—Radiographic Examination  

The radiographic exam inati on acceptance criteria shal l  be as fol lows :  

—  no type of crack,  zone of in com plete fusion ,  or incom plete penetration;  

—  no elon gated discontinu ity that h as a length  greater than that g iven  in  Table 23;   

Table 23―Maximum Length of RT Discontinuities 

Weld Thickness,  T  Discontinuity Length  

m m in.  m m in.  

≤  1 9. 0 ≤ 0. 75 6. 4 0. 25 

> 1 9. 0 to ≤ 57. 0  > 0. 75 to ≤ 2. 25 0. 33T 0. 33T 

>  57. 0 > 2. 25 1 9. 0 0. 75 

—  no g roup of d isconti nui ties in  a l in e havi ng  an agg reg ated  length  greater th an th e weld  thickness,  T,  in  
an y total  weld  length  of 1 2T,  except wh ere the distance between successive discontin uities exceeds six 
tim es the length  of the long est discontin uity;  

—  no rou nded indication  in  excess of that specified in  ASME BPVC,  Section  VI I I ,  Division  1 ,  Appen dix 4.  

1 0.4.2.1 6.4    Test Method—Ultrasonic Examination  

U ltrason ic exam inati ons shal l  be perform ed in  accordance with  procedures specified in  ASME BPVC,  
Secti on V,  Su bsecti on  A,  Article 4 (or equi valent) .  

1 0.4.2.1 6.5    Acceptance Criteria—Ultrasonic Examination  

Disconti nu iti es that produce a response g reater than 20 % of the reference level  shall  be in vesti gated to the 
extent necessary to determ ine the shape,  identi ty,  and location  and  evaluate them  in  term s of the 
acceptance cri teria below:   

—  no l inear i ndication  interpreted as cracks,  incom plete joint penetration ,  or incom plete fusion;   

—  other in dications with  am plitudes exceeding  the reference level  whose length  exceeds those g iven i n  
Table 24 are u nacceptable.   

1 0.4.2.1 6.6    Repair Welds 

For PSL 3 and PSL 4 onl y,  al l  repair welds,  i f  the repair exceeds 20  % of the ori gi n al  wal l  th ickness or 25 m m  
(1  in. ) ,  wh ichever is the sm aller,  or i f the extent of th e cavity exceeds approxim atel y 65  cm

2
 (1 0 in.

2
) ,  shal l  be 

exam ined by either radiograph y or u ltrasonic m ethods after al l  welding  and  post-weld  heat-treatm ent.  

NOTE  This addi ti onal  repai r weld  volum etri c weld NDE requ irem ent does not apply to PSL 2.  

Table 24―Maximum Length  of UT Discontinuities 

Weld Thickness,  T a Discontinuity Length  

m m i n.  m m i n.  

≤  1 9. 0 ≤ 0. 75 6. 4 0. 25 

> 1 9. 0 to ≤ 57. 0 > 0. 75 to ≤ 2. 25 0. 33T 0. 33T 

>  57. 0 > 2. 25 1 9. 0 0. 75 

FOOTNOTE 

a  T is the thickness of the weld  being  exam ined.  I f a weld  joins two m em bers 
having  different thicknesses at the weld ,  T is the thinner of the two thicknesses.  
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1 0.4.2.1 7    Weld NDE—Hardness  

The hardness weld N DE requirem ents of 1 0. 4. 2. 1 7 sh all  appl y to PSL 3 and PSL 4.  

NOTE The hardness weld  NDE requ irem ents do not apply to PSL 1  and PSL 2.  

1 00 % of all  accessible pressure-containing,  nonpressure-containing,  and repair welds shall  be hardness tested.   

H ardness testi ng  shall  be perform ed in  accordance with  I SO 6506 (al l  parts)  or I SO 6508 (al l  parts) ,  or 
ASTM E1 0 or ASTM  E1 8.  At least one h ardn ess test shall  be perform ed in  both  the weld and in  the adjacent 
unaffected base m etals after al l  heat-treatm ent and m achining  operati ons.  

H ardness values shall  m eet the base m aterial  requirem ents of 1 0. 4. 2. 4.    

The hardness recorded i n  the PQR shall  be the basis for acceptance if the weld  is  not accessible for 
hardness testin g.  

1 0.4.2.1 8  Weld Overlay Volumetric Inspection  

1 0.4.2.1 8.1     Application  

The weld overlay volum etric inspecti on  requ irem ents of 1 0. 4. 2. 1 8 shall  appl y to PSL 3 and PSL 4.  

NOTE 1  The weld  overlay volum etri c i nspecti on  requ irem ents do not apply to PSL 1  and PSL 2.  

As far as practical,  the enti re volum e of weld  overlay plus th e 3 m m  (0. 1 2 in. )  of adjacent base m etal  on  al l  
sides shall  be exam ined using  ultrasonic exam ination  after heat-treatm ent for m echanical  properties and  
prior to m achining  operati ons that l im it effective interpretation  of the resu lts of the exam ination .  

NOTE 2 This m ay requi re interm ediate m achining  operati on  to meet su rface fi nish  requ i rem ents wi thout l im iting  the 

effecti veness of resu lts.  

1 0.4.2.1 8.2    Design Criteria 

The suppl ier/m anufacturer shall  determ ine and docum ent i f the overlay m aterial  i s  considered as part  of the 
manufacturer’s or this specification’s design  criteria.   

—  I f the overlay material  is not considered as part of the manufacturer’s or this specification’s 
desig n  criteri a,  a m easurem ent of overl ay thickness and testi ng  of bond i ntegrity shall  be accord ing  to  
the manufacturer’s written  specifications.   

NOTE Ring  g rooves defined in  th i s specifi cati on  do not require testing  of bond i ntegrity u sing  U T.  

Visual  and PT shall  be the requ ired inspection  techniqu es.   

—  I f  the overl ay is part of the desi gn  criteria,  volum etric exam inations shall  be in  accordance with  
1 0. 4. 2. 1 8. 3.  

1 0.4.2.1 8.3    Test Methods and Acceptance Criteria 

Weld overlay sh al l  be exam ined using  u ltrason ic exam ination  perform ed in  accordance with  ASME BPVC,  
Section V,  Subsection A,  Article 4 technique 1  or technique 2 except that the immersion method may be used.   

The acceptance criteria sh all  be as follows:   

—  no sin gle indicati on exceedi ng  reference DAC;  

—  no m ultiple indications exceedi ng  50 % of reference DAC.   

NOTE  “Mu lti ple i ndi cati ons”  is  defined as two or m ore indicati ons (each  exceedi ng  50  % of the reference DAC)  wi thin  
1 3 mm  (

1
/2  i n . )  of each  other in  any di rection.  
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1 0.4.2.1 9    Repair Welds 

For PSL 2,  PSL 3,  and PSL 4,  th e fol lowi ng  requ irem ents shal l  appl y.  

—  Al l  repair welds shal l  be exam ined using  the sam e m ethods and acceptance criteria as used for 
exam ining  the base m etal  or weld  m etal.  

—  Exam inations shal l  inclu de 1 3  m m  (
1

/2  in. )  of adjacent base m etal  on  al l  si des of the weld.  

—  Surfaces prepared for weldi ng  shal l  be exam ined prior to weldin g  to ensure defect rem oval  to acceptable  
levels.  Methods and acceptance criteria shall  be as i n  1 0. 4. 2. 1 5.  

NOTE The repair weld  requ i rements do not apply to PSL 1 .  

1 0.4.3 Stems 

1 0.4.3.1  Quality Control  Requirements,  Methods,  and Acceptance Criteria 

Quality control  requirem ents for stem s shall  be per Table 25 for PSL 1 ,  PSL 2,  PSL 3,  and PSL 4.  

Table 25―Requirements for Stems 

Parameter a, b  
Reference 

PSL 1  PSL  2 PSL  3 PSL  4 

Tensi le testi ng  1 0. 4. 2. 2 1 0. 4. 2. 2 1 0. 4. 2. 2 1 0. 4. 2. 2 

I m pact testing  1 0. 4. 2. 3 1 0. 4. 2. 3 1 0. 4. 2. 3 1 0. 4. 2. 3 

H ardness testi ng  1 0. 4. 2. 4 1 0. 4. 2. 4 1 0. 4. 2. 4 1 0. 4. 2. 4 

NACE MR01 75/I SO 1 51 56 1 0. 4. 1 . 4 1 0. 4. 1 . 4 1 0. 4. 1 . 4 1 0. 4. 1 . 4 

Dim ensi onal  inspecti on  1 0. 4. 2. 5 1 0. 4. 2. 5 1 0. 4. 2. 5 1 0. 4. 2. 5 

Visu al  exam i nati on  1 0. 4. 2. 6 1 0. 4. 2. 6 —  —  

Chem ical  analysis —  1 0. 4. 2. 7 1 0. 4. 2. 7 1 0. 4. 2. 7 

Traceabil i ty —  1 0. 4. 2. 8 1 0. 4. 2. 8 1 0. 4. 2. 8 

Surface NDE —  1 0. 4. 2. 1 0/1 0. 4. 2. 1 1  1 0. 4. 2. 1 0/1 0. 4. 2. 1 1  1 0. 4. 2. 1 0/1 0. 4. 2. 1 1  

Weld NDE No weldi ng   
perm itted  
except for  

weld  overlays 

No weldi ng   
perm itted  
except for  

weld  overlays 

No welding   
perm itted  
except for  

weld  overlays 

No welding   
perm itted  
except for  

weld  overlays 

Weld overlay  

General  

Preparati on  - Visu al  

Preparati on  - Surface NDE 

Com pleti on  -  Visu al  

Com pleti on  -  Surface NDE 

 

1 0. 4. 3. 3 

1 0. 4. 2. 6 

—  

1 0. 4. 2. 1 4 

—  

 

1 0. 4. 3. 3 

—  

1 0. 4. 2. 1 0/1 0. 4. 2. 1 1  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

 

1 0. 4. 3. 3 

—  

1 0. 4. 2. 1 0/1 0. 4. 2. 1 1  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

 

1 0. 4. 3. 3 

—  

1 0. 4. 2. 1 0/1 0. 4. 2. 1 1  

1 0. 4. 2. 1 4 

1 0. 4. 2. 1 5 

Seri ali zati on  —  —  1 0. 4. 2. 9 1 0. 4. 2. 9 

Volu metric NDE —  —  1 0. 4. 2. 1 2 1 0. 4. 2. 1 2 

FOOTNOTES 

a   “Preparation” refers to surface preparation,  joint preparation,  fit-up,  and preheat.  
b   “Completion” refers to after all  welding,  post-weld h eat-treat,  and m achining ,  except for volum etric NDE that shall  be done prior 

to m achining  that would  l im it effective interpretation of results.  
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1 0.4.3.2 Volumetric NDE  

1 0.4.3.2.1  Application  

The volum etric NDE requirem ents of 1 0. 4. 3. 2 sh al l  appl y to PSL 3 and PSL 4.  

NOTE The volum etri c NDE requi rements do not apply to PSL 1  and PSL 2.  

Each stem ,  or bar from  which  stem s are m achined,  shal l  be volum etrical ly i n spected usin g  u ltrasonic or 
radiographic tech niques.  The i nspecti on shall  be con ducted after final  h eat-treatm ent (exclusive of stress-
relief treatm ents)  and prior to m achini ng  operati ons that l im it effective in terpretation  of the results of the 
exam ination.  

1 0.4.3.2.2 Test Method and Acceptance Criteria  

I nspecti on shal l  be perform ed in  accordance with  the m ethods of 1 0. 4. 2. 1 2 for wrought products.  I f u ltrasoni c 
inspection is perform ed,  each stem  (or bar from  which  stem s are m achined)  shal l  be u ltraso nical l y i nspected  
from  the outside diam eter and ends by the straig ht-beam  techniqu e.  Stem s that cannot be exam ined axiall y 
using  the straig ht-beam  techni que sh al l  be exam ined u sing  the ang le-beam  techni que.  

The DAC shall  be based on a m axim um  3. 2 m m  (
1

/8  in. )  flat-bottom  hole (strai ght-beam  techniqu e)  and a 
m axim um  1 . 6 m m  (

1
/1 6  in. )  side-dri l led hole,  25 m m  (1  in. )  deep (ang le-beam  technique) .  

Acceptance criteri a shall  be in  accordance with  1 0. 4. 2. 1 2. 3,  1 0. 4. 2. 1 2. 5,  or 1 0. 4. 2. 1 2. 6.  

NOTE The volum etri c NDE requi rements do not apply to PSL 1  and PSL 2.  

1 0.4.3.3 Weld NDE—General  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the manufacturer’s written  specificati on for corrosion -resistant weld  
overlay shall  include a technique for m easuring  th e specified overlay thickness .  

1 0.4.4 Valve Bore Sealing  Mechanisms and Choke Trim  

1 0.4.4.1  Application  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  Table 26 l ists the qu al ity control  requirem ents for valve bore seal ing  
m echanism s and choke trim .  For choke trim ,  only the surface NDE and serial i zation shall  apply.  Surface 
NDE is not requ ired on  brazed,  press-fit,  or shrink-fit joints.  I ndications that are restricted to a brazed,  press -
fit,  or shrink-fit joint are n ot relevant.  

1 0.4.4.2 Weld NDE—General  

I f exam ination  is requ ired,  weldin g  activities shal l  be control led i n  conform ance with  7. 3. 8 and shal l  be 
exam ined in  accordance wi th  the m ethods and acceptance criteria of Table 26.  

The manufacturer’s written  specification  for corrosion -resistant weld overlay shall  i nclu de a technique for 
m easuring  the specified overlay th ickness.   

1 0.4.5 Ring  Gaskets and Nonintegral  Metal  Seals 

1 0.4.5.1  Application  

NOTE PSLs are not appl icable to ri ng  joint gaskets and noni nteg ral  m etal  seals.   
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1 0.4.5.2 Tensile Testing  

For nonintegral  metal  seals,  tensi le testing  shall  be in  accordance with  6.3.2.2 i f  tensile stress is a design  
criterion.  

NOTE  Tensi le testing  requirements do not apply to ring  gaskets.  

1 0.4.5.3 Impact Testing  

For nonintegral  metal  seals,  impact testing  shall  be in  accordance with  6.3.2.3 i f  tensile stress is a design  
criterion.  

NOTE Impact testing  requirements do not apply to ring  gaskets.  

Table 26―Requirements for Valve Bore Sealing  Mechanisms and Choke Trim  

Parameter a,b
 

Reference 

PSL 1  PSL 2 PSL 3 PSL 4 

Tensi le testing  6.3.2.2 6.3.2.2 6.3.2.2 6.3.2.2 

Hardness testing  —  —  1 0.4.2.4 1 0.4.2.4 

NACE MR01 75/ISO 1 51 56 1 0.4.1 .4 1 0.4.1 .4 1 0.4.1 .4 1 0.4.1 .4 

Dimensional  inspection  —  —  1 0.4.2.5 1 0.4.2.5 

Chemical  analysis —  1 0.4.2.7 1 0.4.2.7 1 0.4.2.7 

Traceabil i ty —  —  1 0.4.2.8 1 0.4.2.8 

Surface NDE
 c  —  —  1 0.4.2.1 0/1 0.4.2.1 1  1 0.4.2.1 0/1 0.4.2.1 1  

Weld NDE    

No welding   
permitted  
except for  

weld  overlays 

General  —  1 0.4.4.2 1 0.4.4.2 

Visual  examination  —  1 0.4.2.1 4 1 0.4.2.1 4 

NDE surface —  1 0.4.2.1 5 1 0.4.2.1 5 

Hardness testing  —  —  1 0.4.2.1 7 

Repair welds —  1 0.4.2.1 9 1 0.4.2.1 9 

Weld overlay 

Preparation  - Surface NDE 

Completion  -  Surface NDE 

 

—  

—  

 

—  

1 0.4.2.1 5 

 

1 0.4.2.1 0 

1 0.4.2.1 5 

 

1 0.4.2.1 0 

1 0.4.2.1 5 

Serialization
 c  —  —  1 0.4.2.9 1 0.4.2.9 

FOOTNOTES 

a   “Preparation” refers to surface preparation,  joint preparation,  fit-up,  and preheat.  
b   “Completion” refers to after al l  welding,  post-weld heat-treat,  and machining,  except for volumetric NDE that shal l  be done prior 

to machining  that would  l imit effective interpretation of results.  

c   Only the surface NDE and serialization are required for choke trim (see 1 0.4.4.1 ).  

1 0.4.5.4 Dimensional  Inspection   

Dimensional  inspection  shall  be performed on ring  gaskets  and nonintegral  metal  seals manufactured 
according  to this specification.  

Sampling  shal l  be in  accordance with  the manufacturer’s documented requirements.  

The manufacturer’s documented procedures shall  be fol lowed.  



76 API  SPECIFICATION 6A 

 
 

 

 

Acceptance criteria for ring  gaskets shall  be in  accordance with  1 4.2.2.1 .  Nonintegral  metal  seals shall  be in  
accordance with  the manufacturer’s documented requirements.   

1 0.4.5.5 Hardness Testing  

1 0.4.5.5.1  Application  

The requirements of 1 0.4.1 .4 shall  apply in  addition  to the requirements of 1 0.4.5.5.  

As a minimum,  sampling  shall  be performed on completed ring  gaskets and nonintegral  metal  seals in  
accordance with  ISO 2859-1 :1 999,  level  I I ,  1 .5 AQL.  

For nonintegral  metal  seals,  the hardness testing  may be done on  the raw material  or at any intermediate 
stage of machining  following  the last heat-treatment cycle (including  stress-relieving  heat-treatment) .  

1 0.4.5.5.2 Test Method and Acceptance Criteria 

A minimum of one hardness test per sample part shal l  be performed in  accordance with  procedures 
specified in  ISO 6508 (al l  parts)  or ASTM E1 8,  geometry permitting.  The location of the hardness test for ring  
gaskets shall  be in  accordance with  Figure 6.  The location  for nonintegral  metal  seals shal l  be in  accordance 
with  the manufacturer’s documented requirements.     

  

a)   Octagonal  b)    Oval  

Key 

1    hardness test location  

Figure 6—Ring  Gasket Hardness Test Location  

The acceptance criteria for ring  gaskets shall  be as g iven in  Table 27.  

For nonintegral  metal  seals,  the acceptance criteria shal l  be per the manufacturer’s documented 
requirements.  

Table 27―Hardness Requirements  

Material  
Maximum Hardness 

HRBW  

Soft i ron 56 

Carbon  and low al loys 68 

Stainless steel  83 

Nickel  al loy UNS N08825 92 

Other CRAs a 

FOOTNOTE 
a  Hardness shal l  meet the manufacturer’s written  specification.  
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1 0.4.5.6 Surface Finish  

Sam pling  shal l  be in  accordance with  the manufacturer’s docum ented requ irem ents.  

The manufacturer’s docum ented procedures shall  be fol lowed.  

Acceptance criteria for ring  gaskets are as g iven in  Table 28.  For non integral  m etal  seals,  the acceptance 
criteria shal l  be per the manufacturer’s docum ented requirem ents.  

Table 28―Acceptance Criteria for the Ring  Gasket Surface Finish  

Gasket Type 
Ra   
µm  

RMS 
µin.  

R 1 . 6 63 

RX 1 . 6 63 

BX 0. 8 32 

1 0.4.6 Nonmetallic Seals  

1 0.4.6.1  Application  

This section shall  appl y to pressu re-contai ning  and pressure-control l in g  seals.  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the requ irem ents of 1 0. 4. 6 shall  apply.  

1 0.4.6.2 Hardness Testing  

Sam pling  sh al l  be perform ed in  accordance with  I SO 2859-1 :1 999,  level  I I ,  2. 5 AQL for O-rings and 1 . 5 AQL 
for other seals.  

H ardness testing  sh al l  be perform ed in  accordance with  procedures specifie d in  ASTM D2240 or 
ASTM D1 41 5.  For m aterials not covered by these standards,  h ardn ess testing  shal l  be per the 
manufacturer’s specification.     

The hardness shall  be controlled in  accordance with  the m anufactu rer’s written specification.  

1 0.4.6.3 Dimensional  Inspection  

Dim ensional  i nspecti on sh all  be perform ed on non m etall ic seals m anufactured i n  accordance with  thi s 
specification.  

Sam pling  shall  be perform ed on  nonm etal l ic seals in  accordance with  I SO 2859-1 :1 999,  level  I I ,  2. 5 AQL for 
O-rings and  1 . 5  AQL for other seals.  

Each piece of the sam ple shal l  be dim ensional l y i nspected for com pliance to specified  tolerances.  

I f inspection  m ethods produce fewer rejections than al lowed i n  sam pling ,  the batch  shal l  be accepted.  

1 0.4.6.4 Visual  Examination  

Sam pling  sh al l  be perform ed in  accordance with  I SO 2859-1 :1 999,  level  I I ,  2. 5 AQL for O-rings and 1 . 5 AQL 
for other seals.  

Each piece of the sam ple shal l  be visuall y inspected according  to manufacturer’s wri tten  requ irem ents.  

I f inspection  m ethods produce rejections less th an al lowed in  sam pli ng,  the batch  shal l  be accepted.  
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1 0.4.6.5 Documentation  

NOTE 1  The documentation  requirements do not apply to PSL 1 .  

For PSL 2,  PSL 3,  and PSL 4,  the seal  supplier shal l  certify that materials and  end products meet 
manufacturer’s specifications.  Certification  shal l  include manufacturer’s part number,  specification  number,  
and compound number.  

For PSL 3 and  PSL 4,  additional ly,  the fol lowing  documentation  shall  be  included:  

—  batch  number/traceabi l ity;  

—  cure/mold date;  

—  shelf-l i fe expiration  date.  

NOTE 2  These additional  documentation  requirements do not apply to PSL 2.  

For PSL 4 only,  the fol lowing  additional  documentation  shall  be included.  

—  The seal  supplier shal l  supply a copy of test results of the physical  properties of the compound suppl ied.  
Physical  properties shal l  be in  accordance with  the manufacturer’s written specification.  

—  Physical  property data for qual ification  of homogeneous elastomers shall  include the i tems given in  
Table 29.  

Table 29―Physical  Property Data for Qualification of Homogeneous Elastomers  

Data Documentation in  Accordance with  

Hardness testing  ASTM D1 41 4 or ASTM D2240 

Tensi le testing  ASTM D41 2 or ASTM D1 41 4 

Elongation  ASTM D41 2 or ASTM D1 41 4 

Compression  set ASTM D395 or ASTM D1 41 4 

Modulus ASTM D41 2 or ASTM D1 41 4 

Fluid immersion ASTM D471  or ASTM D1 41 4 

Physical  property data for other nonmetall ic seal  materials shall  meet the requirements of the manufacturer’s 
written  specification.  

NOTE 3  These additional  documentation  requirements do not apply to PSL 2 and PSL 3 .  

1 0.4.7 Assembled Equipment—General  

1 0.4.7.1  Factory Acceptance Testing  Requirements 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  factory acceptance testing  (see Section 1 1 )  requirements 
shall  apply.  

Al l  hydrostatic testing  shal l  be performed prior to any gas testing.   

NOTE The sequence of gas testing  may be varied at the option  of the manufacturer.   
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The drift test shall  be performed after the equipment has been assembled,  operated,  and  tested.  The 
sequence of other tests shall  be at the option  of the manufacturer.  

For hydrostatic or gas testing,  visible leakage (see 3.1 .1 07)  shal l  be any release of test flu id  observed during  
the pressure hold  period.  Fluid  released during  pressure bui ld-up or pressure bleed-down shal l  not be 
recognized as visible leakage.  Visible leakage shall  be observed directly,  including  through a window,  or by 
video equipment.   

I f  video equipment is used in  place of direct observation,  adequate resolution  and brightness shall  be 
maintained to  determine possible leakage.  

1 0.4.7.2 Traceability Record  

For PSL 3 and PSL 4,  a report identifying  the body,  bonnet,  stem,  end and outlet connector,  and valve bore 
sealing  mechanisms shall  be l isted traceable to the assembly.  

NOTE The traceabi l i ty requirements do not apply to PSL 1  and PSL 2.  

1 0.4.7.3 Assembly Serialization  

For PSL 2,  PSL 3,  and PSL 4,  serial ization of valves,  wellhead equipment,  tees,  crosses,  tubing -head 
adapters,  hangers,  chokes,  and back-pressure valves shall  be required.  

NOTE  The serial ization  requirements do not apply to PSL 1 .  

1 0.4.8 Mandrel-type Hangers 

1 0.4.8.1  General  

Section  1 0.4.8 shall  apply to mandrel-type hangers,  including  casing  and  tubing  hanger mandrels.  

1 0.4.8.2 Tensile Testing  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  tensi le testing  shall  be in  accordance with  6.3.2.2.  

1 0.4.8.3 Impact Testing  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  impact testing  shall  be in  accordance with  6.3.2.3.  

1 0.4.8.4 Hardness Testing  

1 0.4.8.4.1  Application  

The requirements of 1 0.4.1 .4 shall  apply.  

Additional ly,  the hardness testing  requirements of 1 0.4.8.4 shal l  apply to PSL 1 ,  PSL 2,  PSL 3,  and PSL 4.  

Each  part shall  be hardness tested.  

Additional ly,  for PSL 3 and PSL 4,  a m inimum of one additional  hardness test shall  be performed as 
specified  in  the manufacturer’s design document.  

NOTE The additional  requirement does not apply to PSL 1  and PSL 2.  
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1 0.4.8.4.2 Test Method and Acceptance Criteria 

Hardness testing  shal l  be performed in  accordance with  procedures specified  in  ISO 6506 (al l  parts)  or 
ISO 6508 (al l  parts) ,  or ASTM E1 0 or ASTM E1 8.  Perform  test at a location determined by the 
manufacturer’s specifications and fol lowing  the last heat-treatment (including  al l  stress-rel ieving  heat-
treatment cycles)  and al l  exterior machining.  

Acceptance criteria shall  be in  accordance with  the manufacturer’s specification.  

1 0.4.8.5 Dimensional  Inspection  

1 0.4.8.5.1  Application  

Dimensional  inspection  shal l  be performed on casing  and tubing  hanger mandrels manufactured in  
accordance with  this specification.  The manufacturer shal l  specify cri tical  d imensions.  

The dimensional  testing  requirements of 1 0.4.8.5 shal l  apply to PSL 1 ,  PSL 2,  PSL 3,  and PSL 4.  

Al l  suspension,  l i ft,  and back-pressure valve threads or retention profi les shall  be gauged.  Critical  
dimensions on  al l  parts shall  be verified.  

Additional ly,  for PSL 3 and PSL 4,  dimensional  inspection shal l  be performed on al l  parts.  

NOTE The additional  requirement does not apply to PSL 1  and PSL 2.  

1 0.4.8.5.2 Test Method and Acceptance Criteria 

The connectors shall  be gauged for standoff at hand-tight assembly by use of the gauges and gauging  
practices i l lustrated in  Table D.29/Table E.29 and Table D.30/Table E.30.   

Acme and other paral lel  thread profi les  shal l  be dimensional ly inspected in  accordance with  the 
manufacturer’s specifications.  

Acceptance criteria for critical  dimensions shal l  be in  accordance with  the manufacturer’s specification.  The 
end and outlet connector threads shall  be in  accordance with  Table D.29/Table E.29 and Table D.30/Table 
E.30;  or with  API  5B;  or with  ASME B1 .1 ,  ASME B1 .2,  and ASME B1 .3,  as appl icable.  

1 0.4.8.6 Visual  Examination  

The visual  examination  requirements of 1 0.4.8.6 shall  apply to PSL 1  and PSL 2.  

NOTE The visual  examination  requirements do not apply to PSL 3  and PSL 4.  

Each part shall  be visual ly examined.  

Visual  examination shall  be performed on forgings in  accordance with  the manufacturer’s written  specifications.  

Acceptance criteria for forgings shal l  be in  accordance with  the manufacturer’s written specifications.  

1 0.4.8.7 Chemical  Analysis 

The chemical  analysis requirements of 1 0.4.8.7 shall  apply to PSL 1 ,  PSL 2,  PSL 3,  and PSL 4.  

Chemical  analysis shall  be performed on a heat of material .  

Chemical  analysis shall  be performed in  accordance with  nationally or international ly recognized standards 
specified by the manufacturer.  
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The chemical  composition  shall  meet the requirements of the manufacturer’s written specification.  

1 0.4.8.8 Traceability 

For PSL 1  and  PSL 2,  the following  shal l  apply.  

—  Job-lot traceabil ity shall  be required.  

—  Identification shall  be maintained on  materials and parts to faci l i tate traceabil ity,  as required by 
documented manufacturer requirements.  

—  Manufacturer-documented traceabi l ity requirements shall  include provisions for maintenance or 
replacement of identification  marks and identification control  records.  

NOTE 1  The PSL 1  and PSL 2 traceabil i ty requirements do not apply to PSL 3 and PSL 4.  

For PSL 3 and  PSL 4,  parts shal l  be traceable to a specific heat and heat-treat lot.  

NOTE 2 The PSL 3 and PSL 4 traceabil i ty requirements do not apply to PSL 1  and PSL 2.  

1 0.4.8.9 Serialization  

For PSL 3 and  PSL 4,  serial ization  requirements shall  be in  accordance with  1 0.4.2.9.  

NOTE The serial ization  requirements do not apply to PSL 1  and PSL 2.  

1 0.4.8.1 0   Surface NDE 

For PSL 2,  PSL 3,  and PSL 4,  surface NDE requirements shall  be in  accordance with  1 0.4.2.1 0 for 
ferromagnetic materials  and 1 0.4.2. 1 1  for nonferromagnetic materials,  as applicable.  

NOTE The surface NDE requirements do not apply to PSL 1 .  

1 0.4.8.1 1    Volumetric NDE 

For PSL 3 and  PSL 4,  volumetric NDE requirements shal l  be in  accordance with  1 0.4.2.1 2.  

For PSL 4,  additional ly,  volumetric NDE requirements shall  include the fol lowing.  

1 )  Acceptance criteria for the UT:  Same acceptance criteria as PSL 3,  with  the addition that no continuous 
cluster of indications on the same plane,  regardless of amplitude,  shal l  be found over an  area twice the 
diameter of the search  unit.  

2)  Acceptance criteria for the radiographic testing  shall  be as follows:  

—  no indication interpreted as a crack,  lap,  or burst;  

—  no elongated indications exceeding  6.4 mm  (
1
/4  in. ) ;  

—  no more than two indications separated by less than  1 3  mm (
1
/2  in. ) .  

NOTE The volumetric NDE requirements do not apply to PSL 1  and PSL 2.  

1 0.4.8.1 2   Weld  NDE—General  

For PSL 2 only,  qual ity control  requirements shall  be in  accordance with  1 0.4.2.1 4,  1 0.4.2.1 5,  1 0.4.2.1 6,  and 
1 0.4.2.1 9.  Repair welding  shal l  be in  accordance with  7.4.  

For PSL 3 only,  general  weld  NDE requirements shall  be in  accordance with  1 0.4.2.1 3.  
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For PSL 4,  n o welding  except overl ay sh al l  be perm itted on  PSL 4.  Weld NDE requ irem ents for overlay in  
PSL 4 shal l  be identical  to the requirem ents for PSL 3.  

NOTE The weld  NDE requi rem ents do not apply to PSL 1 .  

1 0.4.8.1 3   Weld Examination—Visual  

For PSL 2 and  PSL 3,  visu al  weld  exam inati on requirem ents shall  be in  accordan ce with  1 0. 4. 2. 1 4.  

NOTE The visu al  weld  exam i nati on  requ irem ents do not apply to PSL 1  and PSL 4.  

1 0.4.8.1 4   Weld NDE—Surface 

For PSL 2 and  PSL 3,  su rface weld NDE requirem ents shall  be in  accordance with  1 0. 4. 2. 1 5.  

NOTE The su rface weld  NDE requ i rem ents do not apply to PSL 1  and PSL 4.  

1 0.4.8.1 5   Weld NDE—Volumetric 

For PSL 2 and  PSL 3,  volu m etric weld  NDE requ irem ents shal l  be in  accord ance with  1 0. 4. 2. 1 6.  

NOTE The volu m etri c weld  NDE requi rem ents do not apply to PSL 1  and PSL 4.  

1 0.4.8.1 6   Weld NDE—Hardness  

1 0.4.8.1 6.1    Application   

The hardness weld N DE requirem ents of 1 0. 4. 8. 1 6 sh all  appl y to  PSL 2 and PSL 3.  

NOTE The hardness weld NDE requ irem ents do not apply to PSL 1  and PSL 4.  

1 00 % of al l  accessible pressure-containing ,  nonpressure-containing,  and repair welds sh al l  be tested.  

1 0.4.8.1 6.2   Test Method and Acceptance Criteria 

H ardness testing  shal l  be perform ed in  accord ance with  procedures specified  in  I SO 6506 (al l  parts)  or 
ASTM E1 0 or procedures specified in  I SO 6508 (al l  parts)  or ASTM  E1 8.  

At least one hardness test shall  be perform ed both  i n  the weld and in  the adjacent unaffected base m etals 
after al l  heat-treatm ent an d  m achining  operations.  

Acceptance criteri a shall  be in  accordance with  the manufacturer’s specificati ons.  

The hardness recorded i n  the PQR shall  be the basis for acceptance if the weld  is  not accessible for 
hardness testin g.  

1 0.4.8.1 7   Weld Overlay 

For PSL 3 and PSL 4,  surface NDE (preparation)  requirem ents of 1 0. 4. 2. 1 0 for ferrom agnetic m aterials  and 
1 0. 4. 2. 1 1  for nonferrom agnetic m aterials shall  appl y.  

NOTE 1   The surface NDE requi rem ents for the weld preparati on  do not apply to PSL 1  and PSL 2.  

For PSL 2,  PSL 3,  and PSL 4,  surface NDE (com pletion)  requ irem ents of 1 0. 4. 2. 1 5 shal l  apply.  

NOTE 2 The surface NDE requi rem ents for the weld completi on do not apply to PSL 1 .  
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For PSL 3 and  PSL 4,  volumetric NDE requirements of 1 0.4.2.1 8 shall  apply.  

NOTE 3  The volumetric NDE requirements do not apply to PSL 1  and PSL 2.  

1 0.4.8.1 8   Repair Welds 

For PSL 2 and  PSL 3,  repair weld  requirements shal l  be in  accordance with  1 0.4.2.1 9.  

NOTE The repair weld  requirements do not apply to PSL 1  and PSL 4.  

1 0.4.9 Slip-type Hangers 

1 0.4.9.1  Slip Bowls  

1 0.4.9.1 .1   Tensile Testing  

Tensile testing  of sl ip bowls shal l  be in  accordance with  6.3.2.2.  

1 0.4.9.1 .2 Hardness Testing  

Sampling  shal l  be per the manufacturer’s requirements.   

Hardness testing  shal l  be performed in  accordance with  procedures specified  in  ISO 6506 (al l  parts)  or 
ISO 6508 (al l  parts) ,  or ASTM E1 0 or ASTM E1 8.  Perform  test at a location  determined by the 
manufacturer’s specifications and fol lowing  the last heat-treatment (including  al l  stress-rel ieving  heat-
treatment cycles)  and al l  exterior machining.  

Acceptance criteria shall  be in  accordance with  the manufacturer’s specification.  

1 0.4.9.1 .3 Dimensional  Inspection 

Manufacturers shal l  identify critical  d imensions for dimensional  inspection.  Sl ip bowls shal l  be inspected on  a 
sample basis in  accordance with  ISO 2859-1 :1 999,  level  I I ,  1 .5 AQL and the manufacturer’s  specifications.   

1 0.4.9.1 .4 Visual  Examination  

Each sl ip bowl  shall  be visually examined.  

Visual  examination  shall  be performed in  accordance with  the manufacturer’s written  specifications.  

1 0.4.9.1 .5 Chemical  Analysis 

Chemical  analysis shall  be performed on a heat of material .  

Chemical  analysis shall  be performed in  accordance with  national ly or international ly recognized standards 
specified by the manufacturer.  

The chemical  composition  shall  meet the requirements of the manufacturer’s written  specification.  

1 0.4.9.1 .6 Traceability 

Job-lot traceabil ity shall  be required.  

Identification shal l  be maintained on  sl ip bowls,  as specified by the manufacturer’s  requirements.  



84 API  SPECIFICATION 6A 

 
 

 

 

1 0.4.9.2 Slip Segments  

1 0.4.9.2.1  Dimensional  Inspection 

Manufacturers shal l  identify critical  dimensions for dimensional  inspection.  Sl ip segments shall  be inspected  
on a sample basis in  accordance with  ISO 2859-1 :1 999,  level  I I ,  1 .5 AQL and the manufacturer’s  
specifications.  

1 0.4.9.2.2 Visual  Examination  

Each set of sl ip segments shal l  be visually examined.  

Visual  examination  shall  be performed in  accordance with  the manufacturer’s written specifications.  

1 0.4.9.2.3 Chemical  Analysis 

Chemical  analysis shall  be performed on a heat of material .  

Chemical  analysis shall  be performed in  accordance with  nationally or international ly recognized standards 
specified by the manufacturer.  

The chemical  composition  shall  meet the requirements of the manufacturer’s written specification.  

1 0.4.9.2.4 Traceability 

Job-lot traceabil ity shall  be required.  Identification shal l  be maintained on  sl ip segments,  as specified by the 
manufacturer’s  requirements.  

1 0.4.9.2.5 Slip Hardening  

The hardening  process shall  be in  accordance with  the manufacturer’s specification.  

1 0.4.9.2.6 Threaded Fasteners 

Threaded fasteners passing  through or activating  seals in  sl ip hangers rated for material  classes DD,  EE,  
FF,  or HH shall  be in  accordance with  NACE MR01 75/ISO 1 51 56.  

1 0.4.9.2.7 Records Control  

Records shal l  be in  accordance with  PSL 1  of 1 5.2.  

1 0.4.1 0   Bullplugs,  Valve-removal  Plugs,  Back-pressure Valves,  and Fittings  

1 0.4.1 0.1    Application  

Cast iron  shall  not be used.   

Weld repair shal l  not be al lowed.   

Requirements for fi ttings shall  be in  accordance with  the manufacturer’s documented procedures.  

NOTE PSLs are not appl icable.   
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1 0.4.1 0.2   Tensile Testing  

Tensile testing  for bullplugs,  back-pressure valve bodies,  and valve-removal  plug  bodies shall  be in  
accordance with  6.3.2.2.   

1 0.4.1 0.3   Impact Testing  

Impact testing  for bullplugs,  back-pressure valve bodies,  and valve-removal  plug  bodies shal l  be in  
accordance with  6.3.2.3.  

1 0.4.1 0.4   Hardness Testing  

Hardness testing  of bodies shal l  be in  accordance with  1 0.4.2.4.  Hardness testing  of metall ic valve seal  
mechanisms on back-pressure valves for material  classes DD,  EE,  FF,  and HH shal l  be performed in  
accordance with  1 0.4.1 .4.   

NOTE  Hardness testing  is not required for those materials that have no hardness restriction specified  by NACE 
MR01 75/ISO 1 51 56 or are excluded by NACE MR01 75/ISO 1 51 56,  or for those materials that are not heat-treated to 
obtain  a minimum specified  strength  level .   

1 0.4.1 0.5   Dimensional  Inspection  

Dimensional  inspection  shall  be in  accordance with  1 0.4.2.5.  In  addition,  al l  threads or retention  profi les shal l  
be gauged.  

1 0.4.1 0.6   Visual  Examination  

Visual  examination  shall  be in  accordance with  1 0.4.2.6.  

1 0.4.1 0.7   Chemical  Analysis 

Chemical  analysis requirements shall  be in  accordance with  1 0.4.2.7.  

1 0.4.1 0.8   Traceability 

Traceabil ity requirements shal l  be in  accordance with  1 0.4.2.8.  

1 0.4.1 0.9   Factory Acceptance Testing  for Back-pressure Valves 

NOTE See 1 1 .2.6.  

1 1   Factory Acceptance Testing  

1 1 .1   General   

1 1 .1 .1  Scope and Applicability 

This section  specifies pressure testing,  drift testing,  and functional  testing  requirements for production units.   
Equipment l isted in  column 1  of Table 30 shal l  be tested in  conformance with  these requirements.    

Factory acceptance testing  for actuators shal l  be performed in  conformance with  all  appl icable requirements 
of 1 4.1 6.4.   

NOTE 1  Factory acceptance testing  is not required for the equipment l isted under the Nonpressure-tested Equipment 
column of Table 30.  
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Table 30—Applicability of Factory Acceptance Testing  

Pressure-tested Equipment 

Factory acceptance testing  (FAT)  requirements identified  
in  this specification  

  

Nonpressure-tested Equipment 

No factory acceptance testing  (FAT)  requirements 
identified in  th is specification  

•   Valves (flowline)  

Gate,  plug,  and bal l  valves 
SSVs,  USVs,  BSDVs 
Check valves 

  •   Loose connectors 

  Blind,  test,  and weld-neck flanges 

    Bl ind,  test,  and weld-neck OECs 

  •   Bul lplugs 

•   Back-pressure valves   •   Valve-removal  plugs 

•   Fi ttings/pressure boundary penetrations (installed in  
assembled equipment)  

  
•   Loose  fittings (and other pressure boundary 
penetrations)  

•   Chokes   •   Casing  and tubing hangers 

•   Actuators (for valves or chokes)    
 

Mandrel-type hangers 

  Hydraul ic actuators     Sl ip-type hangers 

  Pneumatic actuators   •   Ring  gaskets 

  Electric actuators   •   Other metal  seals 

•   Casing  and tubing  heads  

(housings and adapters)  

•   Adapter and spacer spools 

•   Tees and crosses 

  
•   Packing  mechanisms for lock screws,  alignment pins,  
and retainer screws 

  •   Replacement parts 

  
 

Stems 
Lock screws 

•   Crossover connectors  

•   Top connectors 

•   Tree assemblies 

  
 

Valve bore seal ing  mechanisms (gates, seats,  
plugs,  balls,  etc.)  

  
 

Choke trim 

NOTE 2  A summary of the testing  required is  provided in  Table 31 .  

Table 31—Summary of Factory Acceptance Testing  Requirements by Equipment Type and PSL 

Equipment Type 

Hydrostatic Testing  (PSL) Gas Testing  (PSL) Drift 
Test 
(PSL) 

Shell   
Test 

Seat 
Test 

Function 
Test 

Body
 c  

Test 
Valve 

Seat Test 
Backseat 

Test 

Valves (flowline)  1 ,  2,  3,  4 1 ,  2,  3,  4 2,  3,  4 3G,  4 3G,  4 3G d,  4 1 ,  2,  3,  4 

Chokes 1 ,  2,  3,  4 —  —  3G,  4 —   — —  

Tree assemblies 1 ,  2,  3,  4 b  —  —  3G,  4 —  —  1 ,  2,  3,  4 

Casing  and tubing  heads,  
housings,  and adapters 

1 ,  2,  3,  4 —  —  3G,  4 —  —  —  

Adapter and spacer spools  

Tees and crosses 

Crossover connectors 

Top connectors 

1 ,  2,  3,  4 —  —  3G,  4 —  —  —  

Actuators a,e        —  —  —  —  

Back-pressure valves a  —    —  —  —  —  —  

FOOTNOTES 
a   PSLs are not applicable to this equipment.  
b   See 1 1 .2.3.3 for test pressure requirements.  
c   Body test pressure = rated working  pressure.  
d   Optional.  
e  See 1 4.1 6.4 for factory acceptance testing  requirements.  

  = test applies/PSL does not apply.  
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1 1 .1 .2 Measurement,  Monitoring,  and Recording  Equipment     

Pressure-measuring and pressure-recording devices shall  be maintained and calibrated in conformance with  
1 0.2.2.  The range and resolution of pressure-measuring  and pressure-recording devices shall  conform to 1 0.2.2.  

I f a pressure chart recorder is not calibrated to meet the accuracy required by 1 0.2.2,  i t shall  be used in  
paral lel  with  a cal ibrated pressure gauge,  and the pressure indicated by the cal ibrated gauge at the start and 
at the end of the hold  period shal l  be written  on  the chart.  

NOTE Pressure charts are not required for gas testing,  compared with  water,  because a large volume change of gas is 
required to produce a significant change in  pressure.   

1 1 .1 .3 Test Sequence 

The tests specified in  th is section  shal l  be performed in  a sequence that conforms to the following  
requirements.  

a)  The hydrostatic shell  test shal l  be the first pressure test performed.  

b)  Al l  hydrostatic pressure tests and functional  tests shal l  be performed prior to  any gas testing.  

NOTE  The sequence of gas testing  may be varied at the option  of the manufacturer.  

c)  Drift testing  of valves and tree assemblies shall  be performed last,  after al l  required pressure tests and  
functional  tests.  

d)  I f a conditional  body test is  appl icable to hydrostatic and/or gas testing  (see 1 1 .2.5 and 1 1 .3.6),  i t shal l  
be completed  at a time when the test can  be performed with  al l  fi ttings and other pressure boundary 
penetrations instal led and not removed afterwards.  

1 1 .1 .4 Leak Detection  

For hydrostatic or gas testing,  visible leakage (see 3.1 .1 07)  shal l  be any release of test flu id  observed during  
the pressure hold  period.  Fluid  released during  pressure bui ld-up or pressure bleed-down shal l  not be 
considered leakage.  Visible leakage shal l  be observed directly,  including  through a window,  or by video 
equipment.   

When video equipment is used in  place of direct observation,  resolution  and brightness shall  be sufficient to  
determine whether leakage occurs.  

1 1 .2   Hydrostatic Testing 

1 1 .2.1  Hydrostatic Testing—General  Requirements 

All  hydrostatic testing  of 1 1 .2 shal l  conform  to the requirements of this section.  

—  Test flu id  shal l  be water or water with  additives.  

—  Al l  hold  periods shall  not start unti l  the test article and the pressure measuring/recording  equipment has 
been isolated from  the pressure source and the external  surfaces of the shel l  members have been  
thoroughly dried.    

—  Al l  pressure testing  shal l  be conducted prior to the addition of body-fi l ler grease.  Lubrication  appl ied  
during  assembly is acceptable.    
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—  Testing  shall  be perform ed prior to pai nti ng;  however,  i f the bod y and oth er pressu re-contai ning  parts are 
constructed of wrou ght m aterial ,  tests m ay be com pleted after painting .   

—  I f  possible,  al l  fi tti ngs and other pressure boun dary penetrations shou ld  be i nstalled durin g  testing,  with  
the secondary seal in g  devi ce rem oved or com prom ised if the desig n  has that capabil ity.  I f any fittin g  or 
pressure bou ndary penetration was not instal led duri ng  the last pressure -holdin g  peri od,  a condi tional  
test of 1 1 . 2. 5 shall  be perform ed.  

NOTE  This does not apply to dual  barrier appl icati ons or bu ried  check valves.  

1 1 .2.2 Hydrostatic Test Acceptance Criteria  

The acceptable criteria specified below shal l  be appl ied to shell  tests,  seat tests,  and condition al  h ydrostatic 
bod y tests.  For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the acceptance criteria sh al l  be as fol lows.  

a)  The equi pm ent shal l  show no visi ble leakage wh ile su bjected to test pressure.  

b)  Monitored pressure shal l  n ot vary from  the test pressure at the start of the test by m ore than 5 % or 3. 45 
MPa (500 psi) ,  whichever is less,  duri ng  the entire hold  period.  The in itial  test pressure shall  not be 
greater than 5 % above the specified test pressure.  During  the entire hold  peri od,  the m onitored  
pressure shal l  not drop below the specified pressu re.  

c)  Leakage past th e thread during  the h ydrostatic shel l  test of a threaded wel lhead m em ber when join ed 
with  a threaded test fixture is perm issible above the working  pressure of the thread.  Threaded 
connecti ons that leak at above working  pressure sh all  have an  additional  hold  period  perform ed at 
working  pressure with  n o visible leakage.  This hold  period  shall  be of th e sam e duration  as the 
secondary pressure-holdin g  peri od.  

1 1 .2.3 Hydrostatic Shell  Test 

1 1 .2.3.1  Test Method—PSL 1 ,  PSL 2,  PSL 3,  and PSL 4 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

I f a shel l  test is  specified i n  Table 31 ,  each piece of equ ipm ent shal l  be hydrostaticall y shell  tested prior to  
shipment from the manufacturer’s faci l i ty.  The hydrostatic shel l  test shal l  be th e first pressure test perform ed.   

The general  requirem ents of 1 1 . 1  and 1 1 . 2. 1  shall  appl y.  

Valves and chokes shall  be in  the parti al ly open  positi on  durin g  testin g;  test pressure shall  n ot be appl ied as 
a differential  pressure across closure m echanism s of valves or chokes.  

The h ydrostatic shell  test for assem bled equ ipm ent shall  consist of three parts:   

a)  prim ary pressure-h oldin g  period;  

b)  reduction  of the pressure to  0 psi g;   

c)  secondary pressure-holdin g  peri od.  

After testing ,  the pressure i n  the test article shal l  be reduced to 0 psig .   

1 1 .2.3.2 Hold Periods 

The durati on of pressu re-h olding  periods shall  be as specified in  Table 32.  
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Table 32—Pressure-holding  Periods for Hydrostatic Testing  

PSL 1  PSL 2 PSL 3 PSL 3G PSL 4 

Shell  Test 

(See 1 1 .2.3) 

Primary hold  period 3  min  3  min  3 min  3 min  3  min  

Secondary hold  period  3  min  3  min  1 5 min  1 5 min 1 5 min  

Seat Test(s) 

(See 1 1 .2.4) 

Primary hold  period 3  min  3  min  3 min  3 min  3  min  

Secondary hold  period 3  min  3  min  1 5 min  3 min  1 5 min  

Tertiary hold  period —  3  min  1 5 min  3 min  1 5 min  

1 1 .2.3.3 Test Pressure  

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shall  apply.  

The hydrostatic shell  test pressure requirement shal l  be based on  the rated working  pressure  and equipment 
type in  accordance with  Table 33,  with  the fol lowing  supplemental  requirements appl ied.  

a)  For equipment with  end or outlet connectors having  different rated working  pressures,  the lowest 
working  pressure rating  shal l  be used to determine the hydrostatic shell  test pressure (except for 
crossover connectors and chokes).   

b)  For a crossover connector,  the test pressure shall  be based on  the rated working  pressure for the upper 
connector.  Test pressure shall  be appl ied  inside and above the restricted-area packoff of the lower 
connector.  The lower connector shal l  be tested below the restricted-area packoff with  test pressure 
based on i ts rated working  pressure.   

c)  For a choke having  an in let connector with  a h igher rated working  pressure than the outlet connector,  
two hydrostatic shell  tests shall  be performed.   The body portion from  the in let connector to the body-to-
bean seal  point of the replaceable seat or flow bean shall  be tested  at the shell  test pressure for the in let 
connector.  The remainder of the body,  downstream  from  the seal  point,  shall  be tested at the shel l  test 
pressure for the outlet connector.  Temporary seat seals and/or a blank seat may be used to faci l i tate 
testing.   

d)  For trees,  the shell  test pressure of Table 33 shal l  apply,  with  one exception:  trees assembled entirely 
with  equipment,  excluding  loose connectors,  that has been  previously hydrostatically shel l  tested,  shal l  
be tested either to the test pressure of Table 33 or to rated working  pressure.  

e)  Each bore of multiple-bore equipment shal l  be tested individually.  

1 1 .2.3.4 Acceptance Criteria 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the acceptance criteria shal l  be as  specified in  1 1 .2.2.  
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Table 33—Hydrostatic Shell  Test Pressure  

Working   
Pressure  
Rating  

Hydrostatic Shell  Test Pressure 

Nominal  Size of Flange 
mm (in. )  

Line Pipe 
and Tubing  
Threads 

Casing  Threads 
mm (in. )  

346 (1 3
5
/8)  

and smal ler 
425 (1 6

3
/4)  

and larger 
1 1 4.3 to 273.1  

(4
1
/2  to 1 0

3
/4)  

298.5 to 339.7 

(1 1
3
/4  to  1 3

3
/8)  

406.5 to 508.0 

(1 6 to 20)  

MPa (psi)  MPa (psi)  MPa (psi)  MPa (psi)  MPa (psi)  MPa (psi)  MPa (psi)  

1 3.8 (2000)  27.6 (4000)  20.7 (3000)  27.6 (4000)  27.6 (4000)  27.6 (4000)  1 5.5 (2250)  

20.7 (3000)  41 .5 (6000)  31 .0 (4500)  41 .5 (6000)  41 .4 (6000)  31 .0 (4500)  —  —  

34.5 (5000)  51 .7 (7500)  51 .7 (7500)  51 .7 (7500)  51 .7 (7500)  —  —  —  —  

69.0 (1 0,000)  1 03.5 (1 5,000)  1 03.5 (1 5,000)  1 03.5 (1 5,000)  —  —  —  —  —  —  

1 03.5 (1 5,000)  1 55.0 (22,500)  1 55.0 (22,500)  —  —  —  —  —  —  —  —  

1 38.0 (20,000)  207.0 (30,000)  —  —  —  —  —  —  —  —  —  —  

1 1 .2.4 Hydrostatic Seat Tests and Functional  Tests—Valves 

1 1 .2.4.1  Test Method—PSL 1  

For PSL 1 ,  the fol lowing  shall  apply.  

a)  The general  requirements of 1 1 .1  and 1 1 .2.1  shal l  apply.  

b)  Hydrostatic test pressure shal l  be not less than the rated working  pressure of the valve.   Pressure shal l  
be appl ied to one side,  including  connection,  of the closed gate,  ball ,  or plug  of the valve,  with  the other 
side vented to atmosphere.  Unidirectional  valves shal l  be tested in  the direction  indicated on  the body,  
except for check valves,  which  shall  be tested from  the downstream  side.  

NOTE 1     Spl i t-gate valves may have both  seats tested simultaneously.  

c)  The valve shal l  be monitored for leakage and the pressure monitored for a m inimum of 3 min.  

d)  Test pressure shal l  be reduced to 0 psig.  

e)  Steps b)  through d)  shal l  be repeated.  

f)  For a bidirectional  valve,  steps b)  through e)  shall  be performed on the other side of the gate,  bal l ,  or 
plug  using  the same procedure outl ined above.  

NOTE 2 PSL 1  hydrostatic seat test method requirements do not apply to PSL 2,  PSL 3,  PSL 3G,  or PSL 4.  

1 1 .2.4.2 Test Method—PSL 2,  PSL 3,  and PSL 4 

For PSL 2,  PSL 3,  and PSL 4,  the fol lowing  shal l  apply.  

a)  The general  requirements of 1 1 .1  and 1 1 .2.1  shal l  apply.  

b)  Hydrostatic test pressure shal l  be not less than the rated working  pressure of the valve.   Pressure shal l  
be appl ied to one side,  including  connection,  of the closed gate,  ball ,  or plug  of the valve,  with  the other 
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side vented to atm osphere.  U nidirection al  valves shal l  be tested i n  th e directi on indicated on  th e body,  
except for check valves,  wh ich  shall  be tested from  the downstream  side.  

NOTE 1  Spl i t-gate valves may have both  seats tested sim u ltaneou sly.  

c)  Pressure shal l  be m onitored,  and the valve shall  be  m onitored for leakage,  for the prim ary hold  period 
specified in  Tabl e 32,  as a m inim um .  

d)  The valve,  except for check valves,  sh al l  be opened while sti l l  u nder ful l  differenti al  pressure.   For PSL 3  
and PSL 4 onl y,  th e operating  torque for m anual  valves or suppl y pressure/electric current for actuated  
valves whi le operating  u nder ful l  differential  pressure shall  be m easured.   

NOTE 2 Measurem ent of torque or actu ator i nput is not requi red for PSL 2.  

e)  Test pressure shal l  be appli ed a second tim e to the sam e sid e of the gate,  bal l ,  or plu g .  

f)  Pressure shall  be m onitored,  an d the valve shall  be m onitored for leakage,  for the secondary hold  peri od  
specified in  Tabl e 32,  as a m inim um .  

g)  The valve,  except for check valves,  shal l  be open ed a second tim e whi le sti l l  under full  differential  
pressure.   For PSL 3  and PSL 4 onl y,  the operating  torqu e for m anual  valves or suppl y pressure/electric 
current for actuated valves whi le operatin g  un der ful l  d i fferential  pressure sh al l  be m easured.  

h)  Test pressure shal l  be appli ed a third  tim e to the sam e side of the gate,  bal l ,  or plu g.  

i )  Pressure shall  be m onitored,  and the valve sh al l  be m onitored for leakage,  for the tertiary hold  peri od  
specified in  Tabl e 32,  as a m inim um .  

j )  Test pressure shal l  be redu ced to 0 psi g.  

NOTE 3    The valve i s  not opened u nder differential  pressure after the terti ary seat test.  

k)  For a bidirecti onal  valve,  steps b)  throug h j )  shall  be perform ed on the oth er side of the gate,  bal l ,  or plug  
using  the sam e procedure outl ined above.   

NOTE 4 PSL 2,  PSL 3,  and PSL 4 hydrostatic valve seat test requi rem ents do not apply to PSL 1 .  

1 1 .2.4.3  Acceptance Criteria 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  the acceptance criteria shal l  be as specified in  1 1 . 2. 2.  

Additi onal ly,  for PSL 3  an d PSL 4 valves onl y,  the m easured operati ng  torqu e for m anual  valves or suppl y 
pressure/electric current for actuated valves,  whi le operatin g  under ful l  differential  pressure,  s hall  be within  
the manufacturer’s specified requ irem ents.  

1 1 .2.5 Conditional  Hydrostatic Body Test—PSL 1 ,  PSL 2,  and PSL 3 

I f an y fittin g  or pressure boundary penetration  was not i nstal led  durin g  the last pressure -holdin g  period,  a 
conditional  h ydrostatic body test shall  be perform ed with  al l  fi tti ngs or pressure boundary penetrations 
installed.  

—  The general  requirem ents of 1 1 . 1  and 1 1 . 2. 1  shall  appl y.  

—  I f  a pressure boun dary penetration  contains an  i n dependent secondary barrier as defined by the 
m anufacturer,  the secondary barrier shal l  not be used during  th e condition al  body test.  
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—  A single pressure-holding  period of no less than 3 m in  shall  be performed.   

—  The test pressure shall  be no less than  the rated working  pressure of the equipment.  

—  Acceptance criteria shall  be in  conformance with  1 1 .2.2.  

NOTE 1  A conditional  gas body test conforming  to 1 1 .3.6 may be performed in  l ieu  of the conditional  hydrostatic body 
test of this section.   

NOTE 2  The conditional  hydrostatic body test requirements do not apply to PSL 4 equipment.  

1 1 .2.6 Hydrostatic Testing  of Back-pressure Valves 

Each back-pressure valve shall  be hydrostatically tested by applying  pressure across the ful l  sealing  bore of 
the back-pressure valve.   

—  The general  requirements of 1 1 .1  and 1 1 .2.1  shal l  apply.  

—  Test pressure shal l  be the rated working  pressure as a m inimum.  

—  A single pressure-holding  period is required and shall  be no less than 3 m in.  

—  Acceptance criteria shall  be in  conformance with  1 1 .2.2.  

NOTE Seals may be replaced after testing.  

1 1 .3    Gas Testing—PSL 3G and PSL 4 

1 1 .3.1  Gas Testing—General  Requirements 

All  gas testing  shall  conform  to the requirements of this section.  

—  The test medium shall  be air,  n itrogen,  or other gas mixture that wi l l  remain  in  the gas phase at test 
pressure.  

—  Gas testing  shall  be performed at ambient temperature and with  the tested  equipment completely 
submerged in  a water bath,  with  exception  per NOTE 1 .  

NOTE 1   Actuator components (e.g.  electric motors)  and manual  valve drivetrain  components (e.g.  thrust 
bearings)  may be excluded from submersion  completely i f al l  retained flu id  pressure-containing  parts,  seals,  and 
other potential  leak points or the outlet of vent ports are submerged to ensure that leakage is  observable.    

—  Hold  periods shal l  not start unti l  the test article and the pressure measuring/recording  equipment has 
been  isolated from  the pressure source and the pressure source bled to zero.    

—  Al l  pressure testing shall  be conducted prior to the addition of body-fi l ler grease.  Lubrication applied during 
assembly shal l  be acceptable.  Testing  shall  be performed prior to pain ting,  with  exception  per NOTE 2.  

NOTE 2 I f the body and other pressure-containing  parts are constructed of wrought material ,  testing  may be 
performed after painting.   

—  I f  possible,  al l  fi ttings and other pressure boundary penetrations should  be installed du ring  testing,  with  
the secondary seal ing  device removed or compromised if the design has that capabi l ity.   I f  any fitting  or 
pressure boundary penetration was not instal led during  the last pressure-holding  period,  a conditional  
gas body test of 1 1 .3.6 shal l  be performed.  

NOTE 3  This does not apply to dual  barrier appl ications or buried  check valves.  
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1 1 .3.2 Gas Test Acceptance Criteria—General  Requirements 

The acceptance criteri a specified below sh al l  be appl ied  to g as bod y tests,  seat tests,  backseat tests,  and 
conditional  gas bod y tests.  

For PSL 3G and PSL 4 g ate valves,  ball  valves,  plu g  valves,  and soft-seated  check valves,  the fol lowin g  
shall  appl y.  

a)  No visible leakage (bubbles)  shall  appear in  the water bath  duri ng  the pressure -h olding  period.  

b)  The m axim um  acceptable redu ction  of the gas test pressure shall  be 2. 0 MPa (300 psi)  i f  there is no 
visi ble leakage in  the water bath  duri ng  the hold  period.  

c)  For PSL 3G m etal-seal in g  check valves,  the m axim um  allowable leakage shall  be i n  conform ance with  
I SO 5208 Rate C.  

1 1 .3.3 Gas Body Test 

1 1 .3.3.1  Test Method—PSL 3G and PSL 4 

PSL 3G and PSL 4 equipm ent for wh ich  a gas bod y test is  specified  in  Table 31  shal l  be su bjected to the test 
of this section  i n  addition  to the h ydrostatic sh el l  test.  

—  The general  requirem ents of 1 1 . 1  and 1 1 . 3. 1  shall  appl y.  

—  Valves and chokes shall  be in  the parti al ly open position  duri ng  testi ng.  

—  The gas bod y test shall  con sist of a sing le pressure-holdin g  period of not less than  1 5 m in.   

—  The test pressure shall  not be less than  the rated working  pressure of the equi pm ent.  

NOTE  The g as body test requi rem ents do not apply to PSL 1  and PSL 2.  

1 1 .3.3.2  Acceptance Criteria 

For PSL 3G and PSL 4,  the acceptance criteri a shall  be in  accordance with  1 1 . 3. 2.  

1 1 .3.4 Gas Seat Test—Valves 

1 1 .3.4.1  Test Method—PSL 3G and PSL 4 

For PSL 3G and PSL 4,  gas seat testi ng  sh al l  be perform ed as follows.  

a)  The general  requirem ents of 1 1 . 1  and 1 1 . 3. 1  shal l  appl y.  

b)  Prim ary (RWP)  gas seat test:     

1 )  Gas test pressure shal l  be not less than the rated working  pressure of the valve.  Pressure shal l  be 
applied to  one side,  inclu di ng  con necti on,  of the closed gate,  bal l ,  or plug,  with  th e other side vented 
to the water bath.  U nidirection al  valves shall  be tested in  the direction indicated on  the body,  except 
for check valves,  which  shall  be tested from  the downstream  side.  

NOTE    Spl i t-g ate valves m ay have both  seats tested sim ultaneously.  
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2)  Pressure shall  be m onitored,  and the valve shall  be monitored for leakage,  for a minimum of 1 5 min.  

3)  Test pressure shall  be redu ced to 0 psi g.  

4)  The valve,  except for check valves,  shal l  be ful l y opened an d ful ly closed between prim ary an d 
secondary tests.  

c)  Secon dary (low-pressure)  gas seat test:   

1 )  The appl icable test pressure specified below shall  be appl ied to the sam e side,  including  connection ,  
of the closed gate,  bal l ,  or plu g.  

2)  For PSL 3G valves,  th e secondary seat test pressure shal l  be 2. 0 M Pa (300 psi)  ± 1 0 %.  

3)  For PSL 4 valves,  the secondary seat test pressu re shall  be greater than 5 % and  less than 1 0  % of 
the rated working  pressure.  

4)  Pressure shall  be m onitored,  and th e valve  shal l  be m onitored for leakage,  for a m inim um  of 1 5 m in.  

5)  Test pressure shall  be redu ced to 0 psi g.  

d)  For a bidirecti onal  valve,  steps b)  and c)  shal l  be perform ed on  the other si de of the g ate,  ball ,  or plug  
using  the sam e procedure outl ined above.  

1 1 .3.4.2  Acceptance Criteria 

For PSL 3G and PSL 4 g ate valves,  bal l  valves,  an d plug  valves,  acceptance criteria for the prim ary gas seat 
test shal l  be in  accordance with  1 1 . 3. 2.  

For PSL 3G and PSL 4 gate valves,  ball  valves,  and plug  valves,  acceptance criteria for the s econdary g as 
seat test shal l  be no visi ble leakage in  the water bath  durin g  the holdi ng  periods with  a m axim um  allowable 
reduction  of g as test pressure of 0. 2 MPa (30 psi) .  

1 1 .3.5 Gas Backseat Test—Gate Valves  

1 1 .3.5.1   Applicabil ity 

I f requ ired by the m anufacturer or pu rchaser,  the test shall  be perform ed as specified in  th is section .  

For PSL 4 gate valves,  a g as backseat test shal l  be perform ed on al l  g ate valves.  

NOTE 1  For PSL 3G gate valves,  a gas backseat test is  optional.  

NOTE 2  The backseat test m ay be perform ed in  conju nction  with  other g as tests  i f the g as pressu re i s appl i ed  to the 
backseat wi thou t restri ction and any leakage is observable.  

NOTE 3  The backseat g as test requirem ents do not apply to PSL 1 ,  PSL 2 ,  or PSL 3  (see NOTE 1 ) .  

1 1 .3.5.2  Test Method—PSL 3G and PSL 4 

For PSL 3G (wh en applicable)  and PSL 4,  gas backseat testing  shal l  be perform ed as follows.  

a)  The general  requirem ents of 1 1 . 1  and 1 1 . 3. 1  shal l  appl y.  

b)  Prim ary (RWP)  gas backseat test—PSL 3G and PSL 4:    

1 )  Gas test pressure shal l  be not less than the rated working  pressure of the valve.  Pressure shal l  be 
applied to  the valve such  that the body cavity wi l l  be pressuri zed.  
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NOTE 1  I f necessary to ensure that the fu l l  test pressure is applied  to the backseat,  both  end connectors may 
be blanked off and the valve pressurized with  the gate partially open  when the backseat is engaged.  

2)  The area between the primary packing  and  the backseat,  or other means for repacking  the stuffing  
box,  shall  be vented during  the test.   

3)  Pressure shall  be monitored,  and the valve shal l  be monitored for leakage,  for a minimum of 1 5 min.  

4)  Test pressure shal l  be reduced to 0 psig.  

c)  Secondary (low-pressure)  gas backseat test—PSL 4 only:   

NOTE 2 The secondary gas backseat test is  not applicable to PSL 3G valves.  

1 )  The applicable test pressure specified below shall  be applied such that the body cavity wi l l  be 
pressurized.  

2)  The secondary seat test pressure shal l  be greater than 5 % and less than 1 0  % of the rated working  
pressure.  

3)  Pressure shall  be monitored,  and the valve shal l  be monitored for leakage,  for a minimum of 5 m in.  

4)  Test pressure shal l  be reduced to 0 psig.  

1 1 .3.5.3  Acceptance Criteria 

For PSL 3G and PSL 4 gate valves,  acceptance cri teria shal l  be in  accordance with  1 1 .3.2.   

1 1 .3.6  Conditional  Gas Body Test 

1 1 .3.6.1   Applicabil ity and Test Method—PSL 3G and PSL 4 

I f any fitting  or pressure boundary penetration  was not installed during  the last gas test pressure-holding  
period,  a conditional  gas body test shal l  be performed with  al l  fi ttings or pressure boundary penetrations 
installed.  

—  The general  requirements of 1 1 .1  and 1 1 .3.1  shall  apply.  

—  I f  a pressure boundary penetration  contains an  independent secondary barrier as defined by the 
manufacturer,  the secondary barrier shall  not be used during  the conditional  body test.  

—  A single pressure-holding  period shal l  be performed.  The hold  period shal l  be no less than 3 m in.  

—  The test pressure shall  be no less than  the rated working  pressure of the equipment.  

NOTE 1  A conditional  gas body test conforming  to 1 1 .3.6 may be performed for PSL 1 ,  PSL 2,  or PSL 3 equipment in  
l ieu  of the conditional  hydrostatic body test of 1 1 .2.5.   

NOTE 2  I f a fi tting  or other pressure boundary penetration  was removed during  both  the last hydrostatic test and the 
last gas test,  a single conditional  gas body test is sufficient to verify the seal  integrity of all  fi ttings and pressure boundary 
penetrations.  

1 1 .3.6.2  Acceptance Criteria 

For PSL 3G and PSL 4 gate valves,  acceptance cri teria shal l  be in  accordance with  1 1 .3.2.    
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1 1 .4    Drift Testing 

1 1 .4.1   Full-bore Valves 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  a drift mandrel  conforming  to Table 34 for valves shall  be passed 
completely through the valve bore after the valve has been assembled,  operated,  and pressure-tested.  

Table 34―Drift Diameter for Individual  Valves and Trees 

 
                                                                                     Dimensions in  mi l l imeters (inches)  c  

 
Nominal  Bore 

Size 
L1  

minimum 

D1  

 + +0.69 0.027

 –0  –0
mm in.  

D2  

 + +0.69 0.027

 –0  –0
mm in.  

in .  mm (in. )  mm (in. )  mm (in. )  

1
1 3
/1 6  76 (3.00)  45.21  (1 .78)  38.6 (1 .52)  

2
1
/1 6  76 (3.00)  51 .56 (2.03)  48.3 (1 .90)  

2
9
/1 6  76 (3.00)  64.26 (2.53)  59.7 (2.35)  

3
1
/1 6  78 (3.06)  76.96 (3.03)  73.2 (2.88)  

3
1
/8  79 (3.1 2)  78.49 (3.09)  73.2 (2.88)  

4
1
/1 6  1 03 (4.06)  1 02.36 (4.03)  97.3 (3.83)  

4
1
/8  1 05 (4.1 2)  1 04.8 (4.09)  1 00.8 (3.97)  

4
1
/4  1 08 (4.25)  1 08.0 (4.22)  1 01 .6 (4.00)  

5
1
/8  1 30 (5.1 2)  1 29.29 (5.09)  1 26.2 (4.97)  

6 1 52 (6.00)  1 51 .64 (5.97)  1 48.8 (5.85)  

6
1
/8  1 56 (6.1 2)  1 54.69 (6.09)  1 51 .6 (5.97)  

6
3
/8  1 62 (6.38)  1 61 .04 (6.34)  1 58.0 (6.22)  

6
5
/8  1 68 (6.62)  1 67.39 (6.59)  1 64.3 (6.47)  

7
1
/1 6  1 79 (7.06)  1 78.56 (7.03)  1 75.5 (6.91 )  

7
1
/8  1 81  (7.1 2)  1 80.85 (7.09)  1 77.0 (6.97)  

9 228 (9.00)  227.84 (8.97)  224.8 (8.85)  

1 1  279 (1 1 .00)  278.64 (1 0.97)  275.6 (1 0.85)  

FOOTNOTES 

a   For valves,  L2 = valve face-to-face length.  

b   For trees,  L2 = 1 065 mm (42 in. ).  

c   For USV and BSDV valves with  nonstandard bores,  see 1 1 .4.2.  
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1 1 .4.2 Valves with  Nonstandard Bore Sizes  

For USV and BSDV valves with  nonstandard bore sizes,  drift testing  is optional.  When a drift test is  specified  
by the manufacturer,  the dri ft tool  d imensions shall  be as fol lows:  

where 

B  is nominal  bore size,  

F is  the maximum face-to-face length  of the valve (for valves per Table D.22/Table E.22 and Table  
D.23/Table E.23),  and   

L1 ,  L2,  D1 ,  and D2    are drift dimensions shown in  Table 34,   

the fol lowing  shal l  apply:   

L1  ≥  B  

L2  ≥  F  

D1  =  B  –  0.76 mm (= B –  0.03 in. )   

D2  =  D1  – 3.30 mm (= D1  –  0. 1 3 in. )     

+  tolerance for D1  & D2  =  +0.69 mm (= +0.027 in. )   

–  tolerance for D1  & D2  =  –0  

1 1 .4.3 Tree Assemblies 

For PSL 1 ,  PSL 2,  PSL 3,  and PSL 4,  a drift mandrel  conforming  to Table 34 for trees shall  be passed 
completely through the main  bore of a tree assembly.  

1 2   Equipment Marking 

1 2.1   Marking Requirements 

Equipment shal l  be marked on  the exterior surface as specified  in  Table 35 and  the product-specific 
requirements in  Section 1 4.  The nominal  size for equipment shall  be marked with US Customary (USC) units.  

1 2.2   Marking Method 

Marking  using  low-stress (dot,  vibration,  or rounded V)  stamps shall  be  acceptable.  Conventional  sharp 
V-stamping  shall  be permitted only in  low-stress areas,  such  as the outside diameter of flanges.   

NOTE The method used for marking  on  nameplates is not specified.  

1 2.3   Nameplates 

Unless nameplates are specified,  marking  shall  be applied on the nameplate and/or the body or the 
connector.  

1 2.4   Hidden Marking 

Marking  required on a connector outside diameter that would  be covered by clamps or other parts of the  
connector assembly shal l  be stamped in  a visible location  near the connector.  
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Table 35―Guide to Marking Requirements  a, b, c  

Equipment Type Nameplate Required? Marking Requirements  

Loose Fittings and Connectors 

•   I nteg ral ,  bl i nd,  and test flanges  Opti onal  1 4. 1 . 5 

•   Ring  gaskets Not appl i cable 1 4. 2. 5 

•   Threaded connectors  Opti onal  1 4. 3. 5 

•   Tees and crosses  Opti onal  1 4. 4. 5 

•   Bu l lplu gs Not appl i cable 1 4. 5. 5 

•   Valve-removal  plu gs  Not appl i cable 1 4. 6. 5 

•   Top connectors  Opti onal  1 4. 7. 5 

•   Crossover connectors  Opti onal  1 4. 8. 5 

•   Other end connectors  Not appl i cable 1 4. 9. 5 

•   Spools (adapter and spacer)   Opti onal  1 4. 1 0.5 

Valves   

•   Com plete assemblies Opti onal  1 4. 1 1 .5 

•   Prepared for actu ator Opti onal  1 4. 1 1 .5 

Back-pressure Valves Not appl i cable 1 4. 1 2.5 

Slip-type and Mandrel-type Hangers Not appl i cable 1 4. 1 3.5 

Casing  and Tubing  Heads Opti onal  1 4. 1 4.5 

Chokes   

•   Choke assemblies,  adju stable  Opti onal  1 4. 1 5.5 

•   Choke assemblies,  positi ve (fi xed)  Opti onal  1 4. 1 5.5 

•   Choke beans,  positi ve chokes Not appl i cable 1 4. 1 5.5 

Actuators (for Valves and Chokes) Opti onal  1 4. 1 6.5 

Safety Valves   

•   Safety valves (SSV,  U SV,  BSDV)  Requi red 1 4. 1 7.5 

•   Safety valves prepared for actu ator Requi red 1 4. 1 7.5 

•   Safety valve actu ators (SSV,  U SV,  BSDV)  Requi red 1 4. 1 7.5 

Tree Assemblies Opti onal  1 4. 1 8.5 

Other   

•   Fi ttings/pressu re bou ndary penetrati ons Not appl i cable Section  9 

FOOTNOTES 
a   Valves that satisfy the requirements of API  6FA can be m arked per the requirem ents therein  in  addition to the 

requirem ents of this section.  
b    Marking  for features that do not exist on  a product is  not applicable.  
c    PSL 3 products may be marked “PSL 3G” when the additional  requirements of gas testing have been satisfied .  

1 2.5  Thread Marking 

The thread type m arking  shall  include th e fol lowi ng,  as applicable:  

—  l in e pipe:    LP 

—  casing  (short thread) :  STC 

—  casing  (long  thread) :  LC 

—  casing  (buttress) :   BC 

—  casing  (extrem e l in e) :  XC 

—  tubi ng  (nonu pset) :   NU  

—  tubi ng  (external-upset) :  EU  
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1 2.6   Size Marking 

The si ze m arking  shall  include the nom inal  si ze and,  i f  applicable,  th e restricted or oversi ze bore.  

1 2.7   Temperature Marking 

Temperature classes (see 4.3.2)  or maximum and minimum temperature ratings shall  be at location specified.  

1 2.8   Hardness Tests 

I f hardness tests are requi red for bodies,  bonn ets,  or end and outlet con nectors,  the actual  valu e of the 
hardness test shal l  be stam ped on the part adjacent to the test location  or docum ented by the m anufacturer.  

1 2.9   Ring Grooves 

The fol lowi ng  shal l  appl y.  

a)  Type 6B flang ed and stu dded con nectors shall  be m arked “R XX,” where “XX” is the ring  groove number.   

NOTE 1  This appl ies to connectors to be assembled  with  either “R” or “RX” ring  gaskets.  

NOTE 2  Some previous editions of this specification included extra-deep ring grooves for use only with Type RX gaskets.  

b)  End connectors with  RX 201 ,  RX 205,  RX 21 0,  or RX 21 5 ring  grooves shall  be marked “RX ZZZ,” where 
“ZZZ” is the ring  groove number.  

c)  Type 6BX flanged and  studded  connectors shall  be marked “BX YYY,”  where “YYY” is the ring  groove 
num ber.  

d)  Ring  groove m arking  on Type 1 6A clam p hu b connectors shall  be in  accordance with  API  1 6A.  

e)  Ring  groove m arking  on  Type 1 7SS and 1 7SV con nectors shall  be in  accordance with  API  1 7D.  

f)  I f equipm ent has m etal-overlaid,  corrosion -resistant rin g  grooves,  the ring  groove type and num ber shall  
be fol lowed by “CRA” to designate a corrosion -resistant al loy.  

1 2.1 0  Clamp Hub End Connectors 

Clam p hub end connectors shall  be m arked with  th e si ze and pressure rating  fol lowed by “API  1 6A. ”  

1 3   Storing and Shipping 

1 3.1   Draining after Testing 

All  equi pm ent shal l  be drai ned and lu bricated after testing  and pri or to storage or shipm ent.  

1 3.2   Corrosion Protection 

Corrosion protecti on  shal l  be appl ied to exposed (bare)  m etall ic surfaces of steels with  less than 1 5  % 
chrom ium  on  flange faces,  weld bevel  ends,  exposed stem s,  and internal  surfaces of the equ ipm ent usin g  
the manufacturer’s documented  requirements .  Corrosion protection  provi ded by a corrosion  inhibitor shal l  
resist runoff at tem peratures less than  50 °C (1 25 °F) .   

NOTE Corrosion  protecti on  is not requ i red on  CRA su rfaces.  
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1 3.3   Sealing-surface Protection 

Exposed seal in g  su rfaces and seals shal l  be protected from  dam age or deteriorati on for shippin g.  

1 3.4   Assembly and Maintenance Instructions 

The m anufactu rer shall  furnish  to the purch aser suitable drawin gs  and i nstructions concerning  field  assem bly 
and m aintenance of wel lhead and tree equi pm ent,  i f  requested.  

1 3.5   Ring Gaskets 

Loose ri ng  gaskets shall  be boxed or wrapped duri ng  shipping  and storage.  

1 3.6   Age Control  and Storage of Nonmetallic Seals 

The fol lowi ng  sh al l  appl y.  

a)  The manufacturer’s wri tten  specified requirem ents for nonm etall ic seals that are not assem bled into 
equ ipm ent shal l  i nclu de the fol lowing  m inim um  provisions:  

—  age control;  

—  indoor storag e;  

—  m axim um  tem perature not to exceed 49 °C (1 20 °F) ;  

—  protected  from  direct natural  l ig ht;  

—  stress conditi ons (see text below) ;  

—  stored away from  contact with  l i qui ds;  

—  protected  from  ozone and radi ographic dam age.  

b)  Packaging  and storag e of nonm etall ic seals shal l  not im pose tensi le or com pressive stresses sufficient 
to cause perm anent deform ation  or other dam age.   

NOTE    Recomm endati ons are typically avai lable from seal  m anu factu rers.  Where appl icable,  for a given seal  
design,  ri ngs of large i nside diameter and relatively sm all  cross -section  m ay be form ed into three equal  super 
i m posed loops to avoi d  creasing  or twi sting ,  but i t is  not possi ble to achi eve thi s conditi on  by form ing  ju st two loops.   

c)  The manufacturer’s written  specified requirem ents for nonm etall ic seals that are assem bled i nto 
equ ipm ent shal l  i nclu de a procedu re to docum ent the preservation  of seals assem bled in  PSL 4 product 
durin g  storag e u nti l  del ivery.  

1 4   Equipment-specific Requirements 

1 4.1   Integral,  Blind,  and Test Flanges  

1 4.1 .1  General  Application  

1 4.1 .1 .1  Flange Types and Uses 

NOTE 1   Three types of end and outlet flanges are covered by this specification: Types 6B, 6BX, and segmented (see Annex L).  

NOTE 2  Types 6B and 6BX flang es m ay be u sed as i ntegral,  bl i nd ,  or weld-neck flang es.    

NOTE 3  Type 6B m ay be used as threaded flanges.  Some type 6BX bl i nd  flang es may be used as test flang es.   
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1 4.1 .1 .2 Studded End Connectors 

NOTE  Stu dded ou tlet connections are of the ri ng -joint type and are desi gned wi th  a flat face.  Stu dded ou tlet 
connections wi th  rated worki ng  pressu re of 1 3. 8 MPa,  20. 7 MPa,  and 34. 5 MPa (2 000 psi,  3000 psi ,  and 5000 psi )  are 
i ntended for assem bly to 6B throu gh -bolted flang es.  Stu dded ou tlet connecti ons wi th  rated working  pressu re of 69. 0 
MPa,  1 03. 5 MPa,  and 1 38.0 MPa (1 0, 000 psi ,  1 5, 000 psi ,  and 20, 000 psi)  are i ntended for assem bly to 6BX throug h -
bolted flanges.    

1 4.1 .2 Design  

1 4.1 .2.1  Pressure Ratings and Size Ranges of Flange Types 

NOTE  Types 6B and 6BX are designed for use i n  the com bi nati ons of nom inal  si ze ranges and rated worki ng 
pressu res as sh own i n  Table 36.  

Table 36―Rated  Working  Pressures and Size Ranges of Flanges 

Rated Working  
Pressure 

MPa (psi )  

Flange Size Range 
m m  (i n. )  

Type  6B Type  6BX  

1 3. 8 (2000)  52 to 540 (2
1

/1 6  to  21
1

/4 )  679 to 762 (26
3

/4  to 30)  

20. 7 (3000)  52 to 527 (2
1

/1 6  to  20
3

/4 )  679 to 762 (26
3

/4  to 30)  

34. 5 (5000)  52 to 279 (2
1

/1 6  to  1 1 )  346 to 540 (1 3
5

/8  to 21
1

/4 )  

69. 0 (1 0, 000)  —  46 to 540 (1
1 3

/1 6  to  21
1

/4 )  

1 03. 5 (1 5,000)  —  46 to 476 (1
1 3

/1 6  to  1 8
3

/4 )  

1 38. 0 (20,000)  —  46 to 346 (1
1 3

/1 6  to  1 3
5

/8 )  

1 4.1 .2.2 Type 6B Flanges 

1 4.1 .2.2.1   General  

NOTE  Type 6B flang es are of the ring  joint type and are not desig ned for face -to-face m ake-up.  The connection  make-
u p bolti ng  force reacts on  the m etal l ic ring  gasket.   

The Type 6B flange shal l  be of the throug h-bolted or studded desig n.  

1 4.1 .2.2.2  Dimensions 

The fol lowi ng  shal l  appl y.  

a)  Standard dim ensions:  

—  Dim ensions for Type 6B i ntegral,  bl ind,  an d threaded flan ges shal l  be in  accordance with  Table D. 1  
(1 3. 8 M Pa) /Table E. 1  (2000 psi) ,  Table D. 2 (20. 7 MPa) /Table E. 2 (3000 psi ) ,  Table D. 3 (34. 5 
MPa)/Table E. 3 (5000 psi) .  

NOTE 1   Rai sed face and/or cou nterbore are optional.  

—  Dim ensions for ring  grooves shall  conform  to Table D. 8 (Type R) /Table E. 8 (Type R) .  

b)  I ntegral  flange excepti ons:  When flanges are welded to equi pm ent covered by this specification  and  
serve as end or ou tlet connectors,  they sh al l  conform  to the integral  flange dim ensions in  Table D. 1  
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(1 3. 8 M Pa) /Table E. 1  (2000 psi) ,  Table D. 2 (20. 7 MPa) /Tabl e E. 2 (3 000 psi) ,  Table D. 3 (34. 5 
MPa) /Table E. 3 (5000 psi) ,  as applicable.  

NOTE 2 Type 6B flang es used as end connectors on  casi ng  and tu bing  heads m ay have entrance bevels,  
counterbores,  or recesses to recei ve casing  and tubi ng  hang ers.  The di m ensi ons of su ch  entrance bevels,  
cou nterbores,  and recesses are not covered by this specificati on  and m ay exceed the B  di m ensi on  g i ven  i n  Table 
D. 1  (1 3. 8 MPa) /Table E. 1  (2000 psi ) ,  Table D. 2 (20. 7 MPa) /Table E. 2 (3000 psi ) ,  Table D. 3 (34. 5 MPa) /Table E. 3 
(5000 psi ).  

c)  Threaded flan ges:  Threads shal l  conform  to the requ irem ents of 4. 3. 1 . 2.  

d)  Weld-neck flanges:  For weld-neck flanges,  the requ irem ents of Annex J  shall  apply.  

1 4.1 .2.2.3  Flange Face 

The flang e face shal l  be flat or raised on the rin g -joint side and  shall  be fu l l y m achin ed.  The flange back face 
m ay be ful ly m achined or spot-faced at the bolt holes.  The flange back face or spot faces shall  be parallel  to the 
front face within 1 ° and the thickness after facing shall  conform to the dimensions of Table D.1  (1 3.8 MPa)/Table 
E. 1  (2000 psi) ,  Table D. 2 (20. 7 MPa) /Table E. 2 (3000 psi) ,  Table D. 3 (34. 5 MPa) /Table E. 3 (5000 psi) .  

1 4.1 .2.2.4  Gaskets 

Type 6B flang es shal l  use Type R or Type RX gaskets in  accordance with  1 4. 2.  

1 4.1 .2.2.5  Corrosion-resistant Ring  Grooves 

NOTE Type 6B flang es m ay be m anufactu red wi th  corrosi on -resi stant overlays i n  the ri ng  g rooves.   

CRA overlay th ickness of the rin g  grooves shall  conform  to 7. 5. 1 . 2. 2.  

1 4.1 .2.2.6  Ring  Groove Surface 

All  23° surfaces on R ring  g rooves sh al l  h ave a surface finish  no rou gher than  1 . 6 µm  Ra  (63 µin.  RMS) .  

1 4.1 .2.3  Type 6BX Flanges 

1 4.1 .2.3.1   General  

NOTE 1  Type 6BX flanges are of the ring -joi nt type and are desig ned wi th  a rai sed face.  Depending  on  tolerances,  the 
connection m ake-up bolting  force can react on  the rai sed face of the flange when the gasket has been  properly seated.  
This support prevents dam age to the flang e or g asket from  excessi ve bolt torque.   

The Type 6BX flan ge shall  be of the throu gh -bolted or studded design.  

NOTE 2 Face-to-face contact i s not necessary for the proper fu nctioni ng  of Type 6BX flanges.  

1 4.1 .2.3.2  Dimensions 

The fol lowi ng  sh al l  appl y.  

a)  Standard dim ensions:  

—  Dim ensions for 6BX integral  flang es shal l  conform  to  Tabl e D. 7 (1 3. 8–34. 5 M Pa) /Table E. 7 (2000 to 
5000 psi) ,  Table D. 4 (69. 0 MPa) /Table E. 4 (1 0, 000 psi) ,  Table D. 5 (1 03. 5 MPa) /Table E. 5 (1 5, 000 
psi) ,  Table D. 6 (1 38. 0 M Pa) /Table E. 6 (20, 000 psi) ,  as applicable.  
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—  Dim ensions for 6BX weld-neck flanges sh al l  conform  to Table D. 7 (1 3. 8–34. 5 M Pa) /Table E. 7 (2000 
to 5000 psi) ,  Table D. 4 (69. 0 M Pa) /Table E. 4 (1 0, 000 psi) ,  Table D. 5 (1 03. 5 M Pa) /Table E. 5 (1 5, 000 
psi) ,  Table D. 6 (1 38. 0 M Pa) /Table E. 6 (20, 000 psi) ,  as applicable.   

NOTE These flang es are not available i n  al l  the same pressu re rati ngs and sizes as the integral  flang es 
covered by this speci fication.  

—  Dim ensions for 6BX bl ind and test flang es shall  conform  to Table D. 7 (1 3. 8–34. 5 MPa) /Table E. 7 
(2000 to 5000 psi) ,  Table D. 4 (69. 0 MPa) /Table E. 4 (1 0, 000 psi) ,  Table D. 5 (1 03. 5 M Pa) /Table E. 5 
(1 5, 000 psi) ,  Table D. 6 (1 38. 0 M Pa) /Table E. 6 (20, 000 psi) ,  as applicable.  

—  Dim ensions for ring  grooves shall  conform  to Table D. 1 1  (Type BX) /Table E. 1 1  (Type BX) .   

b)  Excepti ons for integral  flanges:  

NOTE Type 6BX flanges used as end connectors on  casi ng  and tu bing  heads m ay have entrance bevels,  
counterbores,  or recesses to recei ve casing  and tubi ng  hang ers.  The di m ensi ons of su ch  entrance bevels,  
counterbores,  and recesses are not covered by this specificati on  and m ay exceed the B  d im ensi on of the tables.  

c)  Weld-neck flanges:  For weld-neck flanges,  the requ irem ents of Annex J  shall  apply.  

1 4.1 .2.3.3  Flange Face 

The flange face on  the ring -joint side shal l  be raised,  except for studded flanges,  which  m ay have flat faces.  
Front faces shall  be ful l y m achined.  The nut-beari n g  surface shall  be parallel  to the flang e gasket face 
with in  1 °.   

NOTE  The back face m ay be fu l ly m achi ned or spot-faced at the bolt holes.   

The thickness after facing  shall  conform  to the dim ensions of Table D. 7 (1 3. 8–34. 5 MPa) /Table E. 7 (2000 to 
5000 psi) ,  Table D. 4 (69. 0 M Pa)/Table E. 4 (1 0, 000 psi) ,  Table D. 5 (1 03. 5 M Pa) /Table E. 5 (1 5, 000 psi) ,  
Table D. 6 (1 38. 0 M Pa) /Table E. 6 (20, 000 psi) ,  as appl i cable.  

1 4.1 .2.3.4  Gaskets 

Type 6BX flan ges shall  use BX gaskets in  accordance with  1 4. 2.  

1 4.1 .2.3.5  Corrosion-resistant Ring  Grooves 

NOTE  Type 6BX flang es m ay be m anu factu red wi th  corrosion -resistant weld  overlays i n  the ring  grooves.   

CRA overlay th ickness of the ring  grooves shall  conform  to 7. 5. 1 . 2. 2 .  

1 4.1 .2.3.6  Ring  Groove Surface 

All  23° surfaces on BX ring  grooves shall  have a surface finish  no rougher than 0. 8 µm  Ra  (32 µin.  RMS) .  

1 4.1 .2.4  Segmented  Flanges 

NOTE  The di m ensions for segm ented flang es for du al  com pletion  are fou nd in  Annex L.  

1 4.1 .2.5  Studded Outlet Connectors 

1 4.1 .2.5.1   General  

NOTE Typi cal  u sag e i ncludes stu dded crosses and tees,  casi ng  and tubi ng  spools,  and m u lti ple valve blocks.  (See 
Table D. 1 4/Table E. 1 4 for i l lu strati on. )  
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1 4.1 .2.5.2  Dimensions 

Referring  to  Table D.1  (1 3.8 MPa)/Table E. 1  (2000 psi) ,  Table D.2 (20.7 MPa)/Table E.2 (3000 psi) ,  Table 
D.3 (34.5 MPa)/Table E.3 (5000 psi) ,  Table D.7 (1 3.8–34.5 MPa)/Table E.7 (2000 to 5000 psi) ,  Table D.4 
(69.0 MPa)/Table E.4 (1 0,000 psi) ,  Table D.5 (1 03.5 MPa)/Table E.5 (1 5,000 psi) ,  Table D.6 (1 38.0 
MPa)/Table E.6 (20,000 psi) ,  the fol lowing  dimensions shall  apply to  studded outlet connectors:  

—  B:  maximum bore; 

—  BC:  d iameter of bolt circle;  

—  number of bolts;  

—  d iameter of bolts.  

NOTE Studded outlets in  casing  or tubing  spools may have a preparation  for a valve-removal  plug,  in  which  case the 
maximum bore dimension  B  does not apply.  

Threaded bolt holes shal l  conform  to ASME B1 .1 ,  Class 2B or 3B.  Threads per inch  (TPI)  shall  be as l isted  in  
the tables of Annex D,  Annex E,  or Annex L.  The minimum depth  of ful l  thread shall  be as specified in  
1 4.1 .2.6.2.  

Ring  groove dimensions shall  conform  to:  

—  Table D.8/Table E.8 for 6B studded outlet connectors;  or 

—  Table D.1 1 /Table E. 1 1  for 6BX studded outlet connectors.  

1 4.1 .2.5.3  Outlet Face 

The outlet face shall  be ful ly machined and shall  be of sufficient size to al low assembly of the corresponding  
6B or 6BX flange.  The raised face diameter shall  not be required for 6B or 6BX studded connectors.   

NOTE I t is  permissible for the outlet face to be in  a circular counterbore that accepts the mating  flange,  with  
counterbore dimensions as specified by the manufacturer.  

1 4.1 .2.5.4  Gaskets 

Studded outlet connections shal l  use R,  RX or BX gaskets in  accordance with  1 4.2.  

1 4.1 .2.5.5  Corrosion-resistant Ring  Grooves 

Studded outlet connectors may be manufactured with  corrosion-resistant weld overlays in  the ring  grooves.  
CRA overlay th ickness of the ring  grooves shall  conform  to 7.5.1 .2.2.  

1 4.1 .2.5.6  Ring  Groove Surface 

The 23° surface on  R ring  grooves shal l  have a surface finish  no rougher than 1 .6  µm  Ra  (63 µin.  RMS).  

The 23° surface on  BX ring  grooves shall  have a surface finish  no rougher than  0.8 µm  Ra  (32 µin.  RMS).  
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1 4.1 .2.6  End and Outlet Bolting  

1 4.1 .2.6.1   Hole Alignment 

End and  outlet bolt holes for flang es shall  be equ al ly spaced and sh al l  straddle com m on centerl i nes.  

1 4.1 .2.6.2  Stud Thread Engagement 

Stud thread-eng agem ent length  into the bod y for studded flang es shal l  be a m inim um  of one tim es the 
outside diam eter of the stu d.  

1 4.1 .2.6.3  Closure Bolting  

All  end and  outlet closure bolting  shal l  m eet requirem ents of Section  8.  The stu d leng th  shall  be sufficient to 
al low assem bly of th e corresponding  6B or 6BX flang e with  full  thread eng ag em ent of the nu t.  For 6B outlets,  
stud length  shall  also include al lowance for the stand off for the R or RX g asket.  

NOTE Recomm ended stud lengths for ou tlet connectors are provided i n  Annex I .  

1 4.1 .3 Materials 

Material  requ irem ents for flanges sh al l  conform  to the requirem ents in  Section  6.  

Material  requirem ents for studded outlet connectors shal l  be as specified in  Section  6 for the correspondi ng  
6B or 6BX flan ge.  

1 4.1 .4 Quality Control/Testing  

Loose flanges shal l  not requ ire a h ydrostatic shell  test prior to final  acceptance.  

1 4.1 .5 Marking  

Blind and test flanges shall  be m arked as specified in  Secti on  1 2 and Table 37.  

Table 37—Marking  for Blind  and Test Flanges 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ngs 

Materi al  class 

Product speci fication  level  (PSL)  

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Seri al  nu mber (i f appl icable)  

Nom i nal  bore si ze (i f appl icable)  

End and outlet connector si ze 

Rated worki ng  pressu re  

Rin g  g roove type and  number 

Outsi de diam eter of connector 

 

H ardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on  
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Integral  studded and flanged outlet connectors shal l  be marked as specified in  Section  1 2 and  Table 38.  

Table 38—Marking  for Studded and Flanged Outlet Connectors  

Required Markings Required Location(s) 

API  6A or 6A 

Nominal  bore size (i f appl icable)  

End and outlet connector size 

Rated working  pressure  

Ring  groove type and  number 

Outside diameter of flange or face of studded outlet 

1 4.1 .6 Storing  and Shipping  

All  flanges shall  be stored and shipped in  accordance with  Section 1 3.  

1 4.2   Ring Gaskets 

1 4.2.1  General  

Types R or RX gaskets shall  be used on  6B flanges with  type R grooves.  Only BX gaskets shall  be used with  
6BX flanges with  type BX grooves.   

NOTE RX and BX gaskets  provide a pressure-energized seal  but are not interchangeable.  RX gaskets provide 
additional  clearance between the flanges.  

Ring  gaskets have a l im ited amount of positive interference,  which  ensures that the gaskets are coined into a 
sealing  relationship in  the grooves and therefore gaskets shal l  not be reused.  

1 4.2.2 Design  

1 4.2.2.1  Dimensions 

Ring  gaskets shall  conform  to the dimensions and tolerances specified in  Table D.9/Table E.9,  Table 
D.1 0/Table E.1 0,  and Table D.1 2/Table E. 1 2 and shall  be flat within  a tolerance of 0.2 % of ring  outside 
diameter to a maximum of 0.38 mm (0.01 5 in. ) .  

1 4.2.2.2 R and RX Gaskets 

For oval  type R gaskets,  the surface finish  shall  be no rougher than 1 .6 μm  Ra  (63 μ in .  RMS)  on  the radiused 
surfaces.  

For octagonal  type R and RX gaskets,  al l  23°  surfaces shal l  have a surface finish  no rougher than 1 .6 μm  Ra  
(63 μ in .  RMS).  

1 4.2.2.3 BX Gaskets 

All  23° surfaces on BX gaskets shall  have a surface finish  no rougher than 0.8 µm  Ra  (32 µin.  RMS).  

Each BX gasket shall  have one pressure-passage hole dri l led through i ts height as shown in  Table 
D.1 2/Table E.1 2.  
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1 4.2.3  Materials 

1 4.2.3.1   General  

1 4.2.3.1 .1   Gasket Material  

Ring  gasket material  shall  meet the requirements of Section  6.  

Ring  gasket material  shall  conform  to the manufacturer’s written  specification.  

1 4.2.3.1 .2  Coatings and Platings 

Coating  and  plating  thicknesses shall  be 0.01 3 mm (0.0005 in. )  maximum.  

NOTE Coatings and platings may be employed to aid the seal  engagement whi le minimizing gal l ing  and to extend 
shelf l i fe.   

1 4.2.3.2  Material  Qualification  Testing  

The fol lowing  requirements shal l  apply:  

―  tensi le testing:  none required;  

―  impact testing:  none required;  

―  hardness requirements shall  be as g iven  in  Table 27.  

1 4.2.3.3  Processing  

1 4.2.3.3.1   Melting,  Casting,  and Hot Working  

The fol lowing  requirements shal l  apply.  

a)  Melting  practices:  The manufacturer shal l  select and specify the melting  practice(s)  used to fabricate ring  
gaskets.  The melt shop shal l  use practices that produce homogeneous material ,  free from cracks,  
banding,  piping,  and flakes.  

b)  Casting  practices:  Centrifugal  casting  shal l  be the only acceptable method of casting  ring  gaskets.  

c)  Hot working  practices:  Wrought products shall  be hot worked throughout.  Ring  gaskets may be made 
from  pierced tubing  or pipe,  rolled rings,  or rol led and welded bar or plate.  

1 4.2.3.3.2  Heat-treating  

All  heat-treating  of parts shall  be performed with  equipment meeting  the requirements of 6.5.   

Heat-treatment operations shall  be in  accordance with  the manufacturer’s written specification.  

Ring  gaskets shal l  be either annealed,  normalized,  or solution-treated  as the last stage of material  
processing  prior to the final  machining.  
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1 4.2.3.3.3  Chemical  Composition  

The chemistry of ring  gaskets shal l  be as described  in  the manufacturer’s written  specification.  

1 4.2.4  Quality Control/Testing  

The requirements of 1 0.4.5 shal l  apply.  

1 4.2.5  Marking  

Ring  gaskets shall  be marked as specified in  Table 39.  

Table 39―Marking for Ring Gaskets  

Marking Requirement Marking  Location 

Date of manufacture (Month/Year)  Outside diameter of gasket 

Manufacturer’s name or mark PMR Outside diameter of gasket 

Ring  gasket type and number Example:  “BX 1 55”  Outside diameter of gasket 

 Ring  gasket material  code:    

Outside diameter of gasket,  following 
gasket type and number,  with  or 
without a dash  

  Examples:  

 “R  24-D”  

“RX 39 S31 6”  

“BX 1 69-825”    

  Soft i ron D 

  Carbon  or low-al loy steel  S 

  304 Stainless steel  S304 

  31 6 Stainless steel  S31 6 

  Nickel  al loy UNS N08825 825 

  Other CRA materials (UNS number)  

1 4.2.6 Storing  and Shipping  

Gaskets shall  be stored and shipped in  accordance with  Section  1 3.  

1 4.3   Threaded Connectors 

1 4.3.1  General  

The requirements for integral  end and outlet connectors,  including  those on  tubing  and casing  hangers,  shal l  
apply only to those that are threaded according  to API  5B.   

Other loose threaded end and outlet connectors shall  be specified  by the manufacturer.  

1 4.3.2 Design  

1 4.3.2.1  General  

Internal  and external  thread dimensions and tolerances shall  conform  to API  5B or ASME B1 .20.1 ,  i f  
applicable (see 1 4.3.2.3) .  

a)  Thread lengths:  The length  of internal  threads shall  not be less than  the effective thread length,  L2,  of the 

external  thread as specified in  the figure belonging  to Table D.29/Table E.29 and Table D.30/Table E.30 
and as stipulated in  API  5B.   

b)  Internal  and external  NPT threads meeting  the requirements of ASME B1 .20.1 .  
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NOTE 1  Pipe threads,  general -purpose (i nch) ,  may be used for l i ne pipe thread sizes 38 m m  (1
1

/2  in . )  and smal ler.  

NOTE 2  Although  l ine pi pe threads in  accordance with  API  5B and NPT threads are basi cal ly i nterchang eable,  the 
sl ight vari ati on  i n  thread form  can  i ncrease wear and tendency for g all i ng  after several  m ake -u ps.  

1 4.3.2.2 Thread Clearance 

A clearance of m inim um  leng th,  J,  as i l lustrated i n  API  5B,  shal l  be provi ded  on al l  internal  threaded 
equ ipm ent.  

1 4.3.2.3 Thread Counterbores 

End and outlet connectors,  equ ipped with  i nternal  threads,  m ay be su ppli ed with  or withou t a thread -entrance 
counterbore.  I nternal  threads,  furnished without a counterbore,  should have the outer angles of 45° to a 
m inim um  depth of P/2,  as i l lustrated in  the figure belonging to Table D. 29/Table E. 29 and Table D. 30/Table 
E. 30.  I nternal  threads,  furni shed with  a counterbore,  should conform  to the counterbore dim ensions specified in  
Table D. 29/Table E. 29 and Table D. 30/Table E. 30 and the bottom of the counterbore should be chamfered at 
an angle of 45°.   

NOTE As an alternative,  counterbore dimensions may be as specified in  API  5B.   

1 4.3.2.4 Thread Alignment 

Threads shall  al ig n  with  th e axis of the end con nector wi th in  a tolerance of   5. 0 m m /m  (  0. 06 in. /ft)  or 0. 3° 
of the projected axis.  

1 4.3.2.5 End/Outlet Coupling  Diameter 

The outlet cou pl ing  diam eter shall  be of sufficient diam eter to provide for the structu ral  integrity of the 
threaded part at the rated working  pressure.  This diam eter shall  not be less than the tabulated joint or coupling  
diam eter for the specified thread.  

1 4.3.3 Materials 

Material  requ irem ents for threaded connectors shal l  conform  to the requirem ents i n  Section  6.  

1 4.3.4 Quality Control/Testing  

Threaded connectors shall  m eet the appl icable requirem ents of 1 0. 4. 2.  

1 4.3.5 Marking  

Threaded connectors shall  be m arked as specified in  1 2. 5 and 1 2. 6.   

1 4.3.6 Storing  and Shipping  

Threaded connectors shall  be stored  and shi pped in  accordance wi th  Section 1 3.  

1 4.4   Tees and Crosses 

1 4.4.1  General  

NOTE Requi rem ents for tees and  crosses are g i ven i n  1 4. 4.  
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1 4.4.2 Design  

1 4.4.2.1  Nominal  Size and Pressure Rating  

Nom inal  si zes an d pressure ratings for tees and  crosses shal l  be as specified  in  Table D. 1 3/Table E. 1 3 and 
Table D. 1 4/Table E. 1 4,  with  the followin g  exception:  oversi ze entrance bores of 81  m m  [+0. 8/0 m m ]  and 1 08 
m m  [+0. 8/0 m m ]  (3

3
/1 6   in .  [+0. 03/0 in. ]  and 4

1
/4  in .  [+0. 03/0 i n. ])  are al lowable for 79 m m  and 1 03 m m  

(3
1

/8  i n.  and 4
1

/1 6  in. )  nom inal  si zes for rated working  pressures of 1 3. 8 M Pa;  20. 7 M Pa and 34. 5 M Pa 
(2000 psi;  3000 psi  and 5000 psi)  for u se wi th  valves with  oversi ze bores as l isted in  Table D. 22/Table E. 22 
and Table D. 23/Table E. 23.  

1 4.4.2.2 End Connectors 

All  en d con nectors shall  conform  to 1 4. 1  or 1 4. 9.  

1 4.4.2.3 Dimensions 

Bore and center-to-face dim ensions shall  conform  to those shown in  Table D. 1 3/Table E. 1 3 and Table 
D. 1 4/Table E. 1 4.  

1 4.4.3 Materials 

Materials for tees and  crosses shall  conform  to Section  6.  

1 4.4.4 Quality Control/Testing  

Tees and crosses shall  successfu lly com plete the tests required and described in  Secti on 1 1 .  

1 4.4.5 Marking  

Tees and crosses shall  be m arked as specified in  Section 1 2 and Table 40.  

Table 40—Marking  for Tees and Crosses 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ng s 

Materi al  class 

Produ ct speci fication  level  (PSL)  

Date of m anufactu re 

Manufacturer’s nam e or m ark 

Serial  nu mber (i f appl icable)  

Nam eplate and/or body 

Bore si ze (i f applicable)  

End and ou tlet connector si ze 

Rated working  pressure  

Nam eplate and/or body 
and outside di am eter of each  connector 

Ring  g roove type and nu mber Near each connector or thread 

H ardness test values (i f appl icable)  (see 1 2.8)  Adjacent to test locati on 

FOOTNOTE 

Perform ance requirem ent m arking  is not required for tees and crosses.  



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  1 1 1  

    

 

1 4.4.6 Storing  and Shipping  

Tees and crosses shall  be stored and shipped in  accordance with  Section 1 3.  

1 4.5   Bullplugs 

1 4.5.1  General  

Bul lplugs shal l  meet the applicable requirements specified for loose connectors.  

1 4.5.2 Design  

1 4.5.2.1  General  

The materials and design  of bullplugs and threaded connectors shal l  be considered in  determining  the 
working  pressure and external  load capacity.  

1 4.5.2.2 Dimensions 

Bul lplugs shal l  conform  to the dimensions and tolerances in  Table D.1 5/Table E.1 5.  Threaded connectors 
shall  conform  to 1 4.3.   

This specification  shal l  apply to bullplugs 
1
/2  in.  l ine pipe or NPT size and larger up to 4 in.  l ine pipe size.  

NOTE  Other sizes are outside the scope of th is specification.  

1 4.5.2.3 Rated Working  Pressure 

The rated working  pressure for bullplugs with  l ine pipe or NPT threads 
1
/2  in.  to 4 in.  shall  be as specified in  

Table 1 .  

NOTE Bul lplugs of stronger materials,  larger thread dimensions and/or larger designs that are rated for h igher working  
pressures are outside the scope of th is specification.  

1 4.5.2.4 Thread Engagement 

Threaded connectors shall  conform  to 1 4.3.  Bul lplugs with  API   5B l ine pipe threads shall  be assembled with  
mating  parts in  conformance with  Table 41 .  Thread compounds tested in  accordance with  API  5A3 shal l  be 
used.  

Table 41—Recommended  Bullplug  Installation Procedure 

Size  
in .  

Minimum Recommended Turns  

Past Hand-tight Condition  a 

1
/2,  

3
/4,  and 1  1

1
/2  

2  through 4 2 

FOOTNOTES 

Thread compounds shall  be in  serviceable condition to provide leak-free performance.  

a
  
Recommended turns past hand-tight is  normally sufficient to contain  rated working  pressure and test 
pressures up to 1 03.5 MPa.  However,  retightening  up to an additional  one or two turns may be required in 
some cases.  
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1 4.5.3 Materials 

Bul lplug  material  shal l ,  as a m inimum,  meet the requirements of 6.2,  PSL 3 and 6.3,  PSL 3.  Material  shall  be 
in  accordance with  material  designation  60K for 1 3.8 MPa (2000 psi)  to  69.0 MPa (1 0,000 psi)  rated  working  
pressure.  Bul lplugs shal l  be material  class DD,  FF,  or HH.   

1 4.5.4 Quality Control/Testing  

1 4.5.4.1  General  

Bul lplugs shal l  meet the requirements of 1 0.4.1 0.  

NOTE PSLs are not appl icable to bullplugs.  

1 4.5.4.2 Coating  

Bul lplug  threads shal l  be coated to minimize gal l ing  and develop maximum leak resistance.  The  threads 
shall  be gauged after coating.  

1 4.5.5 Marking  

Bul lplugs shall  be marked with  “API  6A” or “6A” followed  by the nominal  size,  material  class ,  and 
manufacturer’s name or mark,  as a m inimum.   

NOTE 1  Bul lplugs may be marked on  the exposed end or on  the flat of the hex,  as appl icable.   

NOTE 2  Bul lplugs with  an  internal  hex may be marked on  the smal ler,  nonexposed hex.  

1 4.5.6 Storing  and Shipping  

Bul lplugs shal l  be stored and shipped in  accordance with  Section  1 3.  

1 4.6   Valve-removal  Plugs 

1 4.6.1  General  

NOTE 1  Valve-removal  preparations and valve-removal  plugs are specified  in  1 4.6.   

NOTE 2  Valve-removal  plugs in  th is specification  are not designed for use with  test and bl ind  flanges manufactured 
with  the standard dimensions of 1 4.1 .  

NOTE 3  High-pressure valve removal  (HPVR)  preparations may be used for al l  working  pressure outlets.  

1 4.6.2 Design  

1 4.6.2.1  General  

The VR design shal l  not be used for outlets rated above 69.0 MPa (1 0,000 psi) .   

The HPVR design  shal l  not be used for outlets rated above 1 38.0 MPa (20,000 psi) .  

Internal  pressure-relief check valves,  internal  threaded connectors,  and  other internal  devices shal l  be  
permitted for valve-removal  plugs but are not specified in  this specification.  
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1 4.6.2.2 Dimensions 

VR preparation  dimensions shall  be in  accordance with  Table D.1 7/Table E.1 7.  Included thread taper for all  
sizes shall  be 1 -in-1 6 on  the diameter (reference 1 °  47΄  24  ̋ with  the centerl ine).   

VR plug  dimensions shal l  be in  accordance with  Table D.1 6/Table E.1 6.  Included thread taper for al l  sizes 
shall  be 1 -in-1 6 on  the diameter (reference 1 °  47΄  24  ̋ with  the centerl ine) .   

HPVR preparation dimensions shal l  be in  accordance with  Table D.21 /Table E.21 .   

HPVR plug  dimensions shall  be in  accordance with  Table D.20/Table E.20.  

HPVR plug  thread form  dimensions shall  be in  accordance with  Table D.20/Table E.20.   Al l  d iameters shal l  
be concentric within  0.1 3  mm (0.005 in. )  total  indicator reading.  HPVR plug  thread form  dimensions shal l  be 
Stub Acme in  accordance with  ASME B1 .8.  

1 4.6.3 Materials 

Valve-removal-plug  body material  shall ,  as a m inimum,  meet PSL 3 material  requirements of 6.2 and 6.3.  
Material  shall  be in  accordance with  material  designation  60K for VR plugs and  75K for HPVR plugs.  Valve-
removal  plugs shall  be material  class  DD,  FF,  or HH.   

The materials for VR and HPVR preparations shall  meet the material  designations for flanged integral  end  
connectors in  Table 7.  

1 4.6.4 Quality Control/Thread Gauging  

1 4.6.4.1  Thread Gauging  

VR plugs and plug  preparations shall  be dimensionally inspected.  

NOTE 1  VR plug  preparations may be inspected in  accordance with  Table D.1 9/Table E.1 9.  

NOTE 2  VR plugs may be inspected in  accordance with  Table D.1 8/Table E.1 8.  

HPVR plugs and plug  preparations shall  be dimensional ly inspected.  Inspection  methods shall  be in  
accordance with  the manufacturer’s documented  procedures.  

1 4.6.4.2 Coating  

VR plug  threads shall  be coated to minimize gal l ing  and develop maximum leak resistance.  The threads 
shall  be gauged after coating.  

1 4.6.4.3 Quality Control  

Valve-removal  plugs shal l  meet the requirements of 1 0.4.1 0.  

NOTE 1  PSLs are not appl icable to valve-removal  plugs.   

NOTE 2  This specification  does not require pressure testing  for valve-removal  preparations and valve-removal  plugs.  

1 4.6.5 Marking  

Valve-removal  plugs shall  be marked with  “API  6A” or “6A” fol lowed  by the nominal  size and  “VR” for 69.0 
MPa (1 0,000 psi) working pressure or “HPVR” for 1 38.0 MPa (20,000 psi)  working  pressure,  material  class,  
and manufacturer’s name or mark,  as a m inimum.  
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1 4.6.6 Storing  and Shipping  

Valve-removal  plugs shal l  be stored and shipped in  accordance with  Section  1 3.  

1 4.7   Top Connectors 

1 4.7.1  General  

NOTE 1  Top connectors that provide access to the tree bore are covered in  1 4.7.   

Lift threads in  top connectors are not designed for pressure containment and shall  be used for l i fting  
purposes only.   

NOTE 2 This specification  is not appl icable to these l i ft threads.  

1 4.7.2 Design  

1 4.7.2.1  General  

Top connectors shal l  be designed to satisfy the service conditions specified in  4.3.  

Top connectors shal l  be designed to satisfy the requirements of 5.1 .3 and 5.1 .4.  

Top connectors shal l  conform  to the requirements of 5.3,  5.4,  and 5.5.  

A means shall  be provided such that any pressure underneath  the top connector can be vented prior to top 
connector release.  

1 4.7.2.2 Dimensions 

Top connectors that use end connectors as specified  in  th is specification  shall  conform  to the requirements 
of 1 4.1 ,  1 4.2,  and 1 4.3.  

Top connectors that use OECs shal l  conform  to the requirements of 1 4.9.  

NOTE  For a recommended standard design  of top connector parts and assemblies,  see Annex K.  

1 4.7.3 Materials 

Pressure-containing  parts of the top connector that come into contact with  internal  flu ids shall  conform  to all  
the requirements of Section  6.  

Structural  and seal ing  members of the top connector,  such  as caps,  collars,  hammer nuts,  clamps ,  and 
bolting,  shall  meet the manufacturer’s written  specification  in  accordance with  6.2.  

1 4.7.4 Quality Control/Testing/Welding  

1 4.7.4.1  Welding  

Any welding  performed on the pressure-containing  parts of the top connector shall  conform  to the 
requirements of 7.3 and 7.4.  

Any welding performed on the structural  members of the top connector shall  conform to the requirements of 7.2.  
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1 4.7.4.2 Quality Control  

Quality control  requirements for pressure-containing  parts of the top connector (e.g.  bodies and blanking  
plugs)  shal l  conform  to the requirements of 1 0.4.2.  

Qual ity control  requirements for structural  members of the top connector members (e.g.  bonnet nuts,  clamps,  
and  other load-bearing  parts)  shall  conform  to the applicable requirements of ASTM A370,  ASTM E1 0,  and 
ASTM E1 8 for the following:  

—  tensi le testing;  

—  impact testing;  

—  hardness testing.  

Acceptance criteria shall  be in  conformance with  the manufacturer’s material  specification.  

Qual ity control  requirements for chemical  composition  analysis and  dimensional  inspection  shall  be in  
conformance with  the manufacturer’s material  specification  and other documented  design requirements.  

Qual ity control  for closure bolting  shal l  conform  to 8.3.  

Qual ity control  for nonintegral  metal  seals shal l  conform  to 1 0.4.5.  

Qual ity control  for nonmetal l ic seals shal l  conform  to 1 0.4.6.  

1 4.7.4.3 Testing  

Top connector assemblies shall  be tested in  accordance with  Section  1 1  (see Table 33) .  

1 4.7.5 Marking  

Top connectors shal l  be marked as specified in  Section  1 2 and  Table 42.  

1 4.7.6 Storage and Shipping  

Top connectors shal l  be stored and shipped in  accordance with  the requirements of Section  1 3.  

1 4.8   Crossover Connectors 

1 4.8.1  General  

Crossover connector types shall  include crossover spools,  multistage crossover spools,  crossover adapters,  
and crossover tubing-head adapters.   
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Table 42—Marking  for Top Connectors 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ng s 

Material  class 

Produ ct specification  level  (PSL)  

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Seri al  number (i f appl icable)  

Mi ni m u m  vertical  bore 

Nam eplate and/or body 

Nom i nal  bore si ze (i f appl icable)  

End and ou tlet connector si ze 

Rated worki ng  pressu re  

Ring  g roove type and nu mber (i f appl icable)  

Nam eplate and/or body 

and ou tsi de di am eter of connector 

Thread si ze (threaded produ cts only)  Nam eplate and/or body or near thread 

H ardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on  

FOOTNOTE 

Perform ance requirem ent m arking  is not required for top connectors.  

Crossover con nectors shall  m eet the requ irem ents of  1 4. 1 4 for tu bing -head adapters.  

The followi ng  sh al l  appl y.  

a)  Crossover spool:  A crossover spool  shal l  suspend and seal  aroun d a string  of casing  or tubing  and shall  
be identified as either a casing  spool  or a tubing  spool.  The spool  shal l  contain  a restricted -area seal in g  
m eans at or near the face of the lower con nector,  perm itting  a pressure rating  greater than the pressure 
rating  of the lower connector in  the secti on  above the restricted -area seal ing  m eans (see Fig ure 7 and  
Figure 8 for exam ples of crossover spools) .  

b)  Multistag e crossover spool:  A m ultiple stag e crossover spool  sh al l  suspen d and seal  aroun d m ultiple 
strings of casing  and/or tu bin g.  The m ulti stage crossover spool  shal l  contain  a restricted-area seal i ng  
m eans at each stag e,  perm itting  an  increase of one or m ore pressure ratings g reater th an the stage or 
connector im m ediatel y below.  The upper con nector sh all  be at least one pressu re rating  greater than the 
lower connector (see Fi gure 9 for an  exam ple of a m ultistag e crossover spool) .  

c)  Crossover adapter:  A crossover adapter sh al l  be u sed between two casi ng  spools,  or between casi ng  
and tubing  spools,  to al low an increase in  pressure ratin g  between the spools (see Figure 1 0 for an  
exam ple of a crossover adapter) .  

d)  Crossover tu bi ng -head adapter:  A crossover tu bin g -head adapter shal l  be used  between a tree and th e 
tubi ng  head to al low an increase i n  pressu re rating  between the two (see 1 4. 1 4) .  
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Key 
1  upper connector of the spool  4 lower connector 7 lower-pressure rating  
2 restricted-area packoff 5 spool  8 inner casing  
3  ring  gasket 6 upper-pressure rating  9 test port 

 
Figure 7—Crossover Spool  with  Restricted-area Packoff Supported by the Lower Head  

 

 
 

Key 
1  upper connector of the spool  4 lower connector 7 lower-pressure rating  
2 restricted-area packoff 5 spool  8 inner casing  
3 ring  gasket 6 upper-pressure rating  9 test port 

 
Figure 8—Crossover Spool  with  Restricted-area Packoff Supported by the Upper Spool  
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Key 
1  upper connector of the spool  7 stage  3 
2 outlet 8 h igher-pressure rating  
3  restricted-area packoff 9 stage  2 
4 lower connector 1 0 intermediate pressure rating  
5 inner string  1  1 1  stage  1  
6 inner string  2 1 2 lower-pressure rating  
  1 3 test port 

Figure 9—Multistage Crossover Spool  

 

 
Key 
1  upper connector of the spool  7 second pressure rating  
2 restricted-area packoff 8 crossover 
3 ring  gasket 9  lower-pressure rating  
4 second connector 1 0 lower connector 
5 spool  1 1  inner casing  
6 upper-pressure rating  1 2 test port 

Figure 1 0—Crossover Adapter 
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1 4.8.2 Design  

1 4.8.2.1  Performance Requirements 

Crossover connectors shal l  be designed to be used in  an  assembly as i l lustrated in  Figure 7,  Figure 8,  
Figure 9,  or Figure 1 0.  

Crossover connectors shal l  meet the general  requirements of 4. 2 and shal l  be capable of performing  as 
outl ined in  Table 43.   

Table 43—Performance Requirements for Crossover Connectors  

Performance Requirement Level  Pressure Integrity a  

PR1  1  cycle 

PR2 3 cycles 

FOOTNOTE 

a   Shall  seal  rated working  pressure internal ly.  

1 4.8.2.2 End Connectors 

End connectors shal l  conform  to the requirements of 1 4.1 ,  1 4.3,  or 1 4.9.  

The upper connector of a crossover spool  shal l  be at least one pressure rating  above the lower connector.  

1 4.8.2.3 Rated Working  Pressure—Body 

The section  of the body above the restricted-area packoff of a crossover connector shal l  be designed to 
sustain  the rated working  pressure of the upper connector.  Sections below the restricted-area packoff shall  
be designed to sustain  the working  pressure of that section  plus any pressure-induced loads resulting  from 
the upper pressure acting  on  the restricted-area packoff.  

The restricted-area packoff and i ts retention  means shal l  be designed so that the pressure-induced loads 
transferred from  containment of the ful l  working  pressure by the upper connector and/or any upper stage do 
not exceed the requirements of 5.1 .3 at any part of the body or lower connector.   

1 4.8.2.4 Restricted-area Packoffs 

Each crossover spool,  multistage crossover spool,  crossover adapter,  and crossover tubing-head adapter 
shall  have at least one restricted-area packoff.   Restricted-area packoffs to seal  on  casing  or tubing  shall  be 
designed to accommodate the outside-diameter pipe tolerances.  

For casing  or tubing  sizes defined  by API  5CT,  the tolerances in  API  5CT shall  apply.  For sizes not covered  
by API  5CT,  the tolerances shall  be per an  industry standard used (for example,  API  5L).  

NOTE The tolerances of casing and tubing outside diameters vary substantial ly between the various editions of API  5CT.  
In  general,  the tolerance has increased over time;  th is can  affect equipment interchangeabi l i ty.  

1 4.8.2.5 Crossover Connectors and Restricted-area Packoffs 

Crossover connectors and restricted-area packoffs shall  be designed to conform  to 5. 1 .3.  
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1 4.8.2.6 Test,  Vent,  Gauge,  and Injection Connectors 

Test,  vent,  g aug e,  and i n jection connectors,  located above the restricted -area packoff in  crossover 
connectors,  shall  have a pressure ratin g  equal  to  or greater than the hi ghest rated  working  pressure.  

1 4.8.3 Materials 

Pressure-containing  parts that com e into contact with  internal  flu ids sh al l  conform  to the requ irem ents of 
Secti on 6.  

Structural  and seali ng  m em bers shal l  meet the manufacturer’s written  specification  in  accordance with  6. 2.  

1 4.8.4 Quality Control/Testing  

Crossover connectors shall  successfully com plete the testing  requ ired and described i n  Section  1 1 .  

1 4.8.5 Marking  

Crossover connectors shall  be m arked as specified in  Secti on  1 2 and Table 44.  

Table 44—Marking  for Crossover Connectors 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ng s 

Materi al  class 

Produ ct speci fication  level  (PSL)  

Performance requi rem ent (PR)  

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Serial  nu mber (i f appl icable)  

Nam eplate and/or body 

Nom inal  bore size (i f appl icable)  

End and ou tlet connector si ze 

Rated working  pressure  

Nam eplate and/or body 

and ou tsi de di am eter of connector 

Thread size (threaded produ cts only)  Nam eplate,  body,  or near thread 

Ring  groove type and nu mber Near each connector or thread 

H ardness test values (i f appl icable)  (see 1 2.8)  Adjacent to test locati on  

1 4.8.6 Storing  and Shipping  

All  crossover connectors sh all  be stored and sh ipped in  accordance with  Section  1 3.  

1 4.9   Other End Connectors 

1 4.9.1  General  

NOTE OECs that m ay be u sed for joi ning  pressu re-containi ng  or pressure-controll i ng  equ i pment and whose 
dim ensions are not speci fi ed in  this speci ficati on  are covered i n  1 4. 9.  

1 4.9.2 Design  

1 4.9.2.1  General  

OECs shal l  be capable of perform ing  as outl i ned in  Table 45.  
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Table 45—Performance Requirements for Other End Connectors  

Performance Requirement Level  Pressure Integrity a  Bending  Moments Make-and-break 

PR1  1  cycle b  c  

PR2 3 cycles b  c  

FOOTNOTES  

a  Shal l  seal  rated working  pressure internally.  
b  Shall  withstand  manufacturer’s rated bending  moments,  if applicable.  
c   Shall  withstand  manufacturer’s make-and-break cycles,  i f applicable.   

1 4.9.2.2 Nominal  Size and Pressure Rating  

OECs shal l  be designed with  the same nominal  sizes and pressure ratings shown in  1 4.1  or,  i f appropriate,  
the sizes shown in  1 4.3.  

1 4.9.2.3 Dimensions 

No dimensional  requirements for OECs shall  apply except as in  1 4.9.2.2.  

1 4.9.3 Materials 

OEC materials shall  meet the requirements of Section 6.  

1 4.9.4 Quality Control/Testing  

Equipment that uses OECs shal l  successfully complete the tests required in  Section 1 1  and  the appropriate  
subsection  of Section 1 4.   

NOTE Hydrostatic testing  is not required for loose OECs.  

1 4.9.5 Marking  

OECs shal l  be marked with  the size and/or pressure rating  followed by “OEC. ”  

1 4.9.6 Storing  and Shipping  

OECs shal l  be stored and shipped in  accordance with  Section  1 3.  

1 4.1 0  Spools (Adapter and Spacer) 

1 4.1 0.1    General  

NOTE Adapter spools and spacer spools are wellhead sections that have no provision  for suspension  of tubular 
members and that can  have no provision  for sealing  of tubular members.  

Spacer spools shal l  have end connectors of the same size,  rated  working  pressure,  and design.  

Adapter spools shal l  have end connectors of different sizes,  pressure ratings,  and/or designs.  

1 4.1 0.2   Design  

1 4.1 0.2.1    Rated Working  Pressure 

The rated working  pressure of the adapter or spacer spool  shall  be the lowest rating  of the end and outlet 
connectors on  the adapter.  
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1 4.1 0.2.2    End and Outlet Connectors 

NOTE   End and outlet connectors may be flang ed or studded i n  accordance wi th  1 4. 1 ,  threaded i n  accordance wi th  
1 4. 3,  or have OECs i n  accordance wi th  1 4. 9 or clam p hu bs in  accordance with  API  1 6A.  

1 4.1 0.3   Materials 

Materials sh al l  conform  to Section  6.  

1 4.1 0.4   Quality Control/Testing  

All  adapter an d spacer spools shall  pass the tests of Section  1 1 .  

1 4.1 0.5   Marking  

Spools shal l  be m arked as specified in  Secti on  1 2 and Table 46.   

Table 46—Marking  for Spools 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ng s 

Materi al  class 

Produ ct speci fication  level  (PSL)  

Date of m anufactu re 

Manufacturer’s nam e or m ark 

Serial  nu mber (i f appl icable)  

Nam eplate and/or body 

Nom inal  bore size (i f appl icable)  

End and ou tlet connector si ze 

Rated worki ng  pressu re  

Nam eplate and/or body 

and outside diam eter of connector 

Thread size (threaded produ cts only)  Nam eplate,  body,  or near thread 

Ring  groove type and nu mber Near each connector or thread 

H ardness test values (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on 

FOOTNOTE 

Perform ance requirem ent m arking  is not required for spools.  

1 4.1 0.6  Storing  and Shipping  

All  adapter an d spacer spools shall  be stored and sh ipped in  accordance with  Section  1 3.  

1 4.1 1  Valves 

1 4.1 1 .1    General  

1 4.1 1 .1 .1    Single Valves 

Valves,  inclu ding  actu ated shutoff and check valves,  and valves wi th  rated working  pressures equal  to and  
greater than 1 3. 8 MPa (2000 psi) ,  shal l  satisfy the requ irem ents stipulated in  1 4. 1 1 . 2 to 1 4. 1 1 . 6.  Valves shal l  
m eet al l  the requirem ents of Section  4 and Secti on 5.  

NOTE 1  Valves m ay be used for wel l  control,  flowl i ne control ,  repressu ring ,  and cycli ng  services.  

NOTE 2  Safety valves are addressed in  1 4. 1 7.   
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1 4.1 1 .1 .2   Multiple Valves 

Multiple valves shal l  satisfy the requirements stipulated in  1 4.1 1 .2 to 1 4.1 1 .6.   Multiple valves shall  meet all  
the requirements of Section  4 and Section  5.  

Multiple valves shall  be ful l -bore,  gate,  ball ,  or plug  valves that have two or more valves in  a single unitized  
body.  Multiple valves shall  be a composite arrangement of valves covered by 1 4. 1 1 .2.   

Multiple-string  valves shall  have dual,  triple,  quadruple,  and quintuple paral lel  bores terminating  in  single or 
multiple connectors at each  end.   

NOTE 1  Multiple valves may incorporate outlet bores and outlet connectors in  addition  to the end connectors and may 
include integral  wing valves in the outlet bores.  Outlet bores are typically at 90° or 45° with respect to the main conduit bores.   

Multiple valves shall  meet al l  the design  requirements of valves in  1 4. 1 1 .2,  unless otherwise indicated.  

NOTE 2 An  example of a multiple valve configuration  is shown in  Figure 1 1 .  

 

Figure 1 1—Single-string  and Dual-string  Multiple Valve Assemblies 

1 4.1 1 .1 .3   Actuated Valves 

Actuated valves shal l  be provided with  an  actuator to automatically open or close the valve.   

NOTE 1  Actuated valves can be flanged,  threaded,  or other end-connected,  ful l -bore or reduced-opening,  gate valves,  
plug  type valves,  or bal l  type valves.  

NOTE 2  Actuator specifications are  contained in  1 4.1 6.  
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1 4.1 1 .1 .4   Valves Prepared for Actuators 

Valves,  including  multiple,  prepared for actuators shall  include al l  parts required  to properly function  when 
assembled with  the actuator.  The valve bonnet assembly,  including  associated  parts,  such  as s tem  and  
seals,  shall  be part of either the valve or actuator.  The valve prepared for actuator,  i f  assembled with  the 
actuator,  shal l  meet al l  the requirements of actuated valves.    

1 4.1 1 .1 .5   Check Valves 

Check valves shall  be of the swing  and l i ft check types.   

NOTE 1  The valves may be fu ll -opening  or reduced-opening  and are used to permit flu id  flow in  only one direction.  

NOTE 2  Check valves may be furnished in  the fol lowing  types:  

—  regular swing  check (see Figure 1 2);  

—  fu l l -opening  swing  check (see Figure 1 3) ;  

—  regular l ift check (see Figure 1 4) .  

 
Key  

1    cover closure bolting  4   disc  

2   cover  5   seat ring  

3   body  6   support ribs or legs  

a    Face-to-face dimension.  

b    Direction  of flow.  

Figure 1 2—Regular Swing  Check Valve 
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Key  

1    cover closure bolting  4   disc  

2   cover  5   seat ring  

3   body  6   support ribs or legs  

a    Face-to-face dimension.  
b    Direction  of flow.  

 

Figure 1 3—Full-opening  Swing  Check Valve  

 

Key  

1    cover closure bolting  4   piston  

2   cover  5   seat ring  

3   body   

a    Face-to-face dimension.  
b    Direction  of flow.  

Figure 1 4—Regular Lift Check Valve 
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1 4.1 1 .2   Design  

1 4.1 1 .2.1    Performance Requirements 

Valves shal l  meet the general  performance requirements of 4.2 when operating  as indicated in  Table 47.  
This includes manually actuated valves and valves designed for actuators.  

Table 47—Operating  Cycle Requirements for Valves 

Performance Requirement Level  Operating  Cycles 

PR1  3 cycles 

PR2 200 cycles 

1 4.1 1 .2.2   Dimensions 

1 4.1 1 .2.2.1    Single Valves 

The fol lowing  shal l  apply.  

a)  Nominal  size:  Valves shall  be identified by the nominal  valve size in  Table D.22/Table E.22 and Table 
D.23/Table E.23.  

b)  Face-to-face dimensions.  

1 )  General:  The face-to-face dimension  shall  be defined as the longest overall  d istance measured on 
the horizontal  centerl ine of the valve between machined surfaces.  

2)  Flanged valves:  Flanged face-to-face dimensions shal l  correspond to the dimensions shown in  Table 
D.22/Table E.22 and Table D.23/Table E.23,  as appl icable.  

Face-to-face dimensions not l isted in  the tables shall  be per manufacturer requirements.   

3)  Valves with  studded connector or OEC:  There are no requirements for the face-to-face dimensions 
of valves with  OECs or with  studded connectors.  

4)  Reduced-opening  gate valve:  There are no requirements for face-to-face dimensions of reduced-
opening  gate valves.  

c)  Full-bore valves:  Al l  fu l l-bore valves shall  have round passageways (bores)  through the bodies,  seats,  
gates or plugs,  and end connectors.  Body bore diameter shal l  conform  to the bore dimensions g iven in  
Table D.22/Table E.22 and Table D.23/Table E.23.  The bore diameter of seats,  gates,  plugs,  or other 
related internal  parts shall  have the same dimensions or larger.  

1 4.1 1 .2.2.2    Multiple Valves 

The fol lowing  shal l  apply.  

a)  Valve size:  Table D.25/Table E.25 and Table D.26/Table E.26 specify the maximum valve size for a 
g iven  bore center-to-center,  or flange center to bore center.  Smaller nominal -sized valves may be 
furnished on  the specified  center-to-center.  The flange shown is the minimum required for a specified  
center-to-center.  A larger flange may be used.  
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b)  End-to-end dimensions:  

NOTE  There are no end-to-end dimension  requirements for multiple valves.  

c)  Bore locations:  Dimensions shal l  be measured from  end-connector center.  

Based on the centerl ine of the end connectors,  the several  bores of the multiple valve shall  be located  
according  to Table D.25/Table E.25 and Table D.26/Table E.26.  

1 4.1 1 .2.2.3    Actuated Valves 

Valves shal l  meet the requirements of 1 4. 1 1 .2.2.1 .   Actuators shall  meet the requirements of 1 4.1 6.2.  

NOTE A provision  for rel ief of pressure bui ld-up may be included in  the valve bonnet assembly (and associated parts)  
as part of ei ther the valve or actuator.  

1 4.1 1 .2.2.4    Valves Prepared for Actuators 

Valves prepared for actuators shall  meet the appl icable requirements for actuated  valves.  

1 4.1 1 .2.2.5    Check Valves 

The fol lowing  shal l  apply.  

a)  Nominal  size:  Check valves shal l  be identified by the nominal  valve size in  column  1  of Table D.24/Table 
E.24.  

b)  Face-to-face dimension:  The face-to-face dimension for flanged end check valves shall  correspond to 
the dimensions shown in  Table D.24/Table E.24.  

c)  Bores,  of the fol lowing  types.  

—  Ful l-opening:  Al l  fu l l -opening  valves shall  have round passageways through the body and seats.  
Bore diameter shal l  conform  to the bore dimensions g iven in  Table D.24/Table E.24.  

—  Reduced-opening:  

NOTE Regular-l i ft and swing  check valves are customarily made with  reduced bores through  the seat and are 
sized at the option  of the manufacturer.  

1 4.1 1 .2.3    Flanged End and Outlet Connectors 

Valve end flanges shall  conform  to the requirements of 1 4.1 .   

Studded end connectors shall  conform  to the requirements of 1 4. 1 .2.5.  

For multiple-string  valves,  a pair of bolt holes in  both  end flanges shal l  straddle the common centerl ine.  The 
individual  bore seals used in  end connectors of multiple-string  valves shal l  be specified by the manufacturer.  

NOTE  End connectors of multiple valves may have a larger nominal  size than  the conduit bore(s).  The bottom end 
connector size is  typically determined by the nominal  size of the tubing  head or tubing-head adapter to which  the 
lowermost tree valve is being  attached.  

1 4.1 1 .2.4   Threaded End and Outlet Connectors 

Threaded valves shal l  have l ine pipe,  casing,  or tubing  threads conforming  to 1 4.3.  
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Threaded valves shal l  be supplied  only in  sizes of 52  mm to 1 03 mm (2
1
/1 6  in .  to 4

1
/1 6  in. )  and for rated 

working  pressures of 1 3.8 MPa,  20.7 MPa,  and 34.5 MPa (2000 psi;  3000 psi  and 5000 psi)  in  accordance 
with  4.3. 1 .  

1 4.1 1 .2.5   Other End Connectors 

OECs shal l  conform  to the requirements of 1 4.9.  

1 4.1 1 .2.6   Stuffing  Boxes 

Open slots in  g lands or stuffing  box flanges shall  not be permitted.  

1 4.1 1 .2.7   Backseat 

For gate valves,  a backseat or other means for re-establishing  a stem  seal  shall  be provided.  

1 4.1 1 .2.8   Direction of Operation  

Mechanically operated valves shal l  be turned in  the anticlockwise direction  to open and the clockwise 
direction to close.  

1 4.1 1 .2.9   Operating  Mechanisms 

Manual ly operated gate valves shal l  be suppl ied with  a handwheel  that permits opening  and closing  of the 
valve at the rated working  pressure without the aid  of tools or bars.  Manual ly operated plug  and bal l  valves 
shall  be furnished with  a wrench-operated (or bar-operated)  mechanism  or with  a handwheel-actuated gear 
mechanism.  All  handwheels shall  be replaceable whi le in  service.  

1 4.1 1 .2.1 0 Operating  Gears 

Design  of the geared operating  mechanism  shall  permit opening  and closing  of the valve at the rated working  
pressure differential  without aid  of tools or bars.  

1 4.1 1 .2.1 1  Reduced-opening  Valves 

Manufacturers shall  document flow characteristics and  pressure drop for reduced-opening  valves.  

1 4.1 1 .2.1 2 Test Port 

For multiple string  valves,  the lower end connector shall  have a test port extending  from  a point on  the 
connector face between the bore seals and  end connector seal  to  the outside diameter of the connector.  
This test port shall  be as specified in  9.3.  

1 4.1 1 .3    Materials 

1 4.1 1 .3.1    Single,  Multiple,  and Check Valves 

Single,  multiple,  and check valve materials for bodies,  bonnets,  end connectors,  valve bore seal ing  
mechanisms,  and stems shall  meet the requirements of Section  6.   

1 4.1 1 .3.2   Actuated Valves 

Material  for actuated valves shal l  meet the requirements of Section  6 or 1 4. 1 6,  as applicable.  



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  1 29 

    

 

1 4.1 1 .3.3   Valves Prepared for Actuators 

Valves prepared for actuators shall  meet the requirements of 1 4. 1 1 .3.1 .  

1 4.1 1 .4   Quality Control/Testing  

1 4.1 1 .4.1    Single Valves 

1 4.1 1 .4.1 .1     Drift Test 

All  assembled ful l-bore valves shal l  pass a drift test as described  in  1 1 . 4.  

1 4.1 1 .4.1 .2    Acceptance Testing  

All  assembled valves shal l  successfully complete al l  appl icable tests required and  described in  Section  1 1 .  

1 4.1 1 .4.2   Multiple Valves 

The requirements of 1 4.1 1 .4.1  shall  apply.  

Additional ly,  each  conduit bore of a multiple-string  valve shal l  be drift tested.  

1 4.1 1 .4.3   Actuated Valves 

Assembled actuated valves shall  successfully complete al l  appl icable tests required by and described in  
Section 1 1 .   

1 4.1 1 .4.4   Valves Prepared for Actuators 

Valves prepared for actuators shal l  successfully pass al l  appl icable tests specified  in  Section 1 1 .  I f a bonnet 
assembly is not included with  the valve as a unit,  backseat testing  is not required,  but shall  be performed at 
assembly with  the actuator.    

NOTE Required testing  may be performed using  the test fixtures in  l ieu  of the bonnet and actuator.  

1 4.1 1 .4.5   Check Valves 

1 4.1 1 .4.5.1     Drift Test 

NOTE  Check valves do not require a dri ft test.  

1 4.1 1 .4.5.2    Acceptance Testing  

All  assembled check valves shall  successfully complete al l  applicable tests required and described in  
Section 1 1 .  

1 4.1 1 .5   Marking  

Valves,  multiple valves,  actuated valves,  valves prepared for actuators,  and check valves shall  be marked as 
specified in  Section 1 2 and Table 48.  
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Table 48—Marking  for Valves 

Required Markings Required Location(s) 

API  6A or 6A a, b  

Tem peratu re class(es)  or rati ng s 

Materi al  class 

Produ ct specification  level  (PSL)  

Performance requ i rem ents (PR)  c  

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Serial  number (i f appl icable)  

Nam eplate and /or body 

Rated working  pressure  

Nom i nal  bore si ze(s)  d  

End and outlet connector si ze 

Nam eplate and/or body and ou tside di ameter of 
each connector 

Thread size (threaded produ cts only)  Nam eplate,  body,  or near thread 

Ring  g roove type and number Near each  connector or thread 

Flow di rection  (check and u ni di recti onal  valves only)  On  body 

Direction  of movem ent to open On  handwheel  

H ardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on 

FOOTNOTES 

a   For valves prepared for actuators,  mark the letter “V” after “API  6A” or “6A. ”  

b   Valves that satisfy the requirements of API  6FA can be m arked per the requirem ents therein  in  addition to the requirem ents 
of this section.  

c   Al lowable m arkings are PR1 ,  PR2,  or PR2F,  as appl icable.  See 1 4. 1 7. 5 for SSV,  USV,  or BSDV.  

d   For m ultiple-bore valves having  unequal  bore sizes,  valves shall  be designated by the nom inal  bore in  decreasing  sizes 
(e. g.  3

1
/1 6  x 2

1
/1 6,  2

9
/1 6  x 2

1
/1 6) .  For valves having  equal  bore sizes,  valves shal l  be designated by the nomi nal  bore size 

fol lowed by the num ber of bores (e. g.  2
1

/1 6 quad)  or by identifying  al l  bore sizes (e. g.  2
9

/1 6  x 2
9

/1 6) .  

Actuated valves shal l  be m arked as specified i n  Secti on  1 2 and Table 49.  

Table 49—Marking  for Actuated Valves (Assemblies of Actuators with  Valves Prepared for Actuators)   

Required Markings Required Location(s) 

Date of final  acceptance  

Nam e of m anu factu rer
 

 

Locati on of m anu factu rer
 

 

Tag  or nameplate  

1 4.1 1 .6   Storing  and Shipping  

All  valves sh al l  be stored and shipped in  accordance with  Section 1 3.  

1 4.1 2  Back-pressure Valves 

1 4.1 2.1    General  

Back-pressure valves shall  m eet the appl icable requ irem ents of tubing  hang ers  (see 1 4. 1 3) .  
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1 4.1 2.2   Design  

Back-pressure valve des ign  shall  meet the manufacturer’s specified requ irem ents.  Back-pressure valve shal l  
have a feature to enable detection of internal  pressure.  An  operatin g  procedure for the back-pressu re valve 
shall  be furn ished to the pu rchaser.   

1 4.1 2.3   Materials 

Bod y m aterial  sh al l ,  as a m inim um ,  m eet the applicable requirem ents of 1 4. 1 3. 3,  PSL 3 tu bi ng  hangers.  
Material  for other parts shal l  be in  accordance with  the manufacturer’s written  specifications.  

1 4.1 2.4   Quality Control/Testing  

Back-pressure valves shall  m eet the requ irem ents of Section  1 0. 4. 1 0.  

NOTE PSLs are not appl icable to back-pressure valves.  

1 4.1 2.5   Marking  

Back-pressure valves shall  be marked with  “API  6A” or “6A” fol lowed by the nominal  size,  working pressure,  
m aterial  class and manufacturer’s nam e or m ark,  as a m inim um .  

1 4.1 2.6   Storing  and Shipping  

Stori ng  and sh ippi ng  shall  be i n  accordance with  Secti on  1 3.  

1 4.1 3  Casing and Tubing Hangers (Slip- and Mandrel-type) 

1 4.1 3.1    General  

The fol lowi ng  features shal l  apply.  

a)  Group 1 :  

—  hangs pipe;  

—  no annu lar seal.  

b)  Group 2:  

—  hangs pipe;  

—  seals pressure from  one direction .  

c)  Group 3:  

—  hangs pipe;  

—  seals pressure from  top and bottom  with  or with out ring -joint isolati on seal  and downhole l i nes.  

d)  Group 4:  

—  sam e as group 3,  with  the hang er held  in  place by m echanical  m eans appli ed to a retention  feature;   

—  retention  of the hanger is in dependent of an y su bsequ ent m em ber or wel lhead part.  

e)  Group 5:  

—  sam e as group 4,  with  the hang er recei vi ng  back-pressure valve.  
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1 4.1 3.2   Design  

1 4.1 3.2.1     Performance Requirements 

1 4.1 3.2.1 .1     General  

The fol lowing  shal l  apply.  

a)  Group 1 :  

—  shall  be able to suspend  manufacturer’s rated load without col lapsing  the tubulars or hangers below 
drift diameter;  

—  threaded connectors shall  meet pressure-retaining  requirements.  

b)  Group 2:  

—  same as group 1  with  the addition  that the pressure load shall  be considered with  the hanging  load.  

c)  Group 3:  

—  same as group 2 with  the addition  that:  

1 )  al l  seals shal l  retain  rated  working  pressure from  either direction;  

2)  i f  a crossover seal  is  included on the hanger,  then i t shall  hold  the higher rated working  pressure 
from  above;  

3)  i f  downhole l ines are included,  they shal l  hold  the rated working  pressure of the hanger and any 
effects of the pressure load shal l  be included in  the load rating.  

d)  Group 4:  

—  same as group 3 with  the addition  that the minimum retent ion  load  capacity of the hanger’s retention  
feature shal l  be equal  to the force generated by the working  pressure on the annular area.  

e)  Group 5:  

—  same as group 3 with  the addition  that:  

1 )  minimum retention  load  capacity of the hanger’s retention  feature shall  be equal  to the force 
generated by the working  pressure acting  on the ful l  area of the largest hanger seal;  

2)  back-pressure valve preparations shal l  be capable of holding  rated working  pressure from 
below.  

NOTE 1  The load and pressure ratings for casing and tubing  hangers may be a function of the tubular grade of 
material  and wal l  section  as wel l  as the wel lhead equipment in  which  i t is  instal led.   

Manufacturers shall  be responsible for supplying  information about the load/pressure ratings of such  
hangers.  

NOTE 2  Field  test pressures may be di fferent from the rated working  pressure of a hanger due to casing -col lapse 
restrictions or load-shoulder l imits.  

Nothing  in  1 4.1 3.2.1 . 1  shall  be interpreted as being  a requirement for a wrap-around seal  type tubing  
hanger.  
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1 4.1 3.2.1 .2    Slip Hangers 

The fol lowing  shal l  apply.  

a)  Load capacity:  The load capacity for sl ip hangers shall  meet the general  requi rements of 4.2 and  sl ip 
hangers shal l  be capable of performing  as outl ined in  Table 50.  

Table 50―Performance Requirements for Slip Hangers 

Performance Requirement Level  Load Capacity 

PR1  1  cycle at minimum
 a  rated load to maximum rated load  

PR2 3 cycles at minimum a
 
rated load to maximum rated load 

FOOTNOTE 
a   Minimum rated load may be upward or compressive.  

b)  Temperature rating:  The temperature rating  of sl ip hangers shal l  be in  accordance with  4.3.2.  

c)  Performance requirements for group 1  sl ip hangers:  Group 1  sl ip hangers shal l  meet the general  
requirements of 4.2 and shall  be capable of performing  as outl ined in  Table 50,  except that they are not 
required to have pressure integrity.  

d)  Performance requirements for group 2 sl ip hangers:  Group 2 sl ip hangers shal l  meet the general  
requirements of 4.2 and shall  be capable of performing  as outl ined in  Table 50.  They shall  seal  the rated 
working  pressure in  one direction  across the annular seal  at the rated load  capacity for that pressure.  

e)  Performance requirements for group 3 sl ip hangers:  Group 3 sl ip hangers shal l  meet the general  
requirements of 4.2 and shall  be capable of performing  as outl ined in  Table 50.  They shall  seal  the rated 
working  pressure above and  below the annular seal  at the rated load capacity for that pressure.  I f a 
crossover packoff is  included on  the hanger,  then i t shall  hold  the h igher rated  working  pressure from 
above.  I f downhole l ines are included,  they shall  hold  the rated working  pressure of the hanger.  Any 
effect of the pressure load shall  be included in  the load rating.  

f)  Performance requirements for group 4 sl ip hangers:  Group 4 sl ip hangers shal l  meet the general  
requirements of 4.2 and shall  be capable of performing  as outl ined in  Table 50.  They shall  seal  the rated  
working  pressure above and below the annular seal  at the rated load capacity for that pressure.  They 
shall  also seal  rated working  pressure from  below the annular seal  while the hanger is retained in  the 
bowl  with  the hanger retention  feature.  I f a crossover packoff is  included on  the hanger,  then i t shal l  hold  
the higher rated working  pressure from above.  I f downhole l ines are included,  they shall  hold  the rated  
working  pressure of the hanger and any effect of the pressure  load shall  be included in  the load  rating.  

1 4.1 3.2.1 .3    Mandrel  Hangers 

The fol lowing  shal l  apply.  

a)  Load capacity:  The load capacity for mandrel  hangers shall  meet the general  requirements of 4.2 and  
mandrel  hangers shall  be capable of performing  as outl ined in  Table 51 .  They shall  seal  the rated  
working  pressure internal ly at the rated load capacity.  

Table 51—Performance Requirements for Mandrel  Hangers  

Performance Requirement Level  Load Capacity 

PR1  1  cycle at minimum a  rated load to maximum rated load  

PR2 3 cycles at minimum  a  rated load to maximum rated load  

FOOTNOTE 
a   Minimum rated load may be upward or compressive.  
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b)  Perform ance requ irem ents for group 1  m andrel  han gers:  Group 1  m andrel  hangers shall  m eet th e 
general  requirem ents of 4. 2,  except that they are not required to have pressure i ntegrity.  

c)  Perform ance requ irem ents for group 2 m andrel  han gers:  Group 2 m andrel  hangers shall  m eet th e 
general  requirem ents of 4. 2.  They shal l  seal  the rated working  pressure i n  one direction across the 
annu lar seal  at th e rated load capacity for that pressure.  

d)  Perform ance requ irem ents for group 3 m andrel  han gers:  Group 3 m andrel  hangers shall  m eet th e 
general  requ irem ents of 4. 2.  They shal l  seal  the rated working  pressure above and b elow the an nu lar 
seal  at the rated load capacity for that pressure.  I f a crossover packoff is  inclu ded on  the hanger,  th en i t  
shall  hold  the higher rated working  pressure from  above.  I f down hole l i nes are i ncluded,  they shall  hold  
the rated working  pressure from  above and shal l  hold  the rated working  pressure of the hang er.  An y 
effect of the pressure load shall  be included in  the load rati ng.  

e)  Perform ance requ irem ents for group 4 m andrel  han gers:  Group 4 m andrel  hangers shall  m eet th e 
general  requ irem ents of 4. 2.  They shal l  seal  the rated working  pressure above and below the an nu lar 
seal  at the rated load capacity for that pressure.  They shall  also seal  the rated working  pressure from  
below the annu lar seal  whi le the h ang er is retain ed i n  the bowl  with  the hanger retention  feature.  I f a 
crossover packoff is  included on  th e han ger,  then i t shall  h old  the h igher rated  working  pressure from  
above.  I f downhole l in es are included,  they shall  hold  the rated working  pressure of the h ang er an d an y 
effect of the pressu re load shall  be included in  the load rati ng.  

f)  Perform ance requ irem ents for group 5 m andrel  han gers:  Group 5 m andrel  hangers shall  m eet th e 
general  requ irem ents of 4. 2.  They shal l  seal  the rated working  pressure above and below the an nu lar 
seal  at the rated load capacity for that pressure.  They shall  also seal  the rated working  pressure from  
below with  the I D of the hanger blanked off with  no pi pe suspended whil e th e h anger is retai ned i n  the 
bowl  with  the han ger-retention  feature.  Back-pressure valve preparations shall  be capable of holdin g  
rated working  pressure from  below.  I f a crossover packoff is  included on  the han g er,  then i t shal l  h old  th e 
hig her rated  working  pressure from  above.  I f down hol e l in es are i nclu ded,  th ey shal l  hold  the rated 
working  pressure of the hanger and an y effect of the pressu re load shall  be included i n  th e load  rati ng.  

1 4.1 3.2.2    Loads 

The fol lowi ng  loads shal l  be considered when designi ng  an y han ger:  

—  radial  loads on hanger body due to tapered landing  shoulder;  

—  tensi le loads throu ghout h anger bod y due to weight of suspended tu bu lars;  

—  loads im parted to han ger due to field  pressure test.  

1 4.1 3.2.3   Threaded Connectors 

Threads on  threaded m andrel-type casing  and tubin g  hangers shall  be i n  accordance with  1 4. 3.  Other 
threaded connectors shall  be i n  accordance with  1 4. 9.  

Material  selection  shall  provi de a joint streng th  in  the han ger threads equal  to,  or greater than,  that of the 
casing  or tubing .  

1 4.1 3.2.4    Maximum Diameter 

The m axim um  outside diam eter of an y han ger that i t is  intended to run throug h a blowout preventer shal l  not 
exceed th at shown in  Table D. 27/Table E. 27.  



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  1 35 

    

 

1 4.1 3.2.5    Vertical  Bore 

The vertical  through-bore of a tubing  hanger shall  provide ful l  opening  to the drift diameter of the suspended 
tubular or tree drift bar,  whichever is smaller.  Casing  hangers shal l  be fu ll-opening  to the drift diameter of the 
suspended tubular.  Back-pressure valve preparation  shal l  also meet this through-bore requirement.  

1 4.1 3.2.6    Rated Working  Pressure 

1 4.1 3.2.6.1     Slip-type Hangers 

NOTE  There is no requirement for sl ip hangers to have a pressure rating.  

1 4.1 3.2.6.2    Mandrel-type Hangers 

The fol lowing  shal l  apply.  

a)  With  no extended seal  neck:  The rated working  pressure for hanger body and primary seal  shall  be 
equal  to the working  pressure of the head in  which  it  is  landed,  i f no extended seal  neck i s provided.  

b)  With  extended seal  neck:  Maximum pressure rating  for the hanger body and extended neck seal,  i f  a 
crossover type seal  is  provided,  shall  be the working  pressure of the next casing  or tubing  head or 
tubing-head adapter above the hanger.  

c)  Limitation:  Hangers can have a l imitation  on  the pressure rating  due to the pressure l imitations of the 
threaded connectors.  

1 4.1 3.2.7    Welds 

The design of any weld shall  be such that i t satisfies al l  the design  requirements of 1 4.1 3.2.  

1 4.1 3.2.8    Pipe Dimensions 

Slip-type hangers and seal ing  systems to seal  on  casing  or tubing  shall  be designed to accommodate the 
outside diameter pipe tolerance.  

For casing  or tubing  sizes defined  by API  5CT,  the tolerances in  API  5CT shall  apply.  For sizes not covered  
by API  5CT,  the tolerances shall  be per an  industry standard (for example,  API  5L) .  

NOTE The tolerances of casing and tubing outside diameters vary substantial ly between the various editions of API  5CT.  
In  general,  the tolerance has increased over time;  th is can  affect equipment interchangeabi l i ty.  

1 4.1 3.3    Materials 

1 4.1 3.3.1     Slip-type Hangers 

Materials for sl ip hangers shal l  be per the manufacturer’s requirements .  

1 4.1 3.3.2    Mandrel-type Hangers  

1 4.1 3.3.2.1     General  

All  mandrel-type hangers shall  be fabricated from wrought materials that meet the appl icable property 
requirements specified  by the manufacturer.   

1 4.1 3.3.2.2    Processing  

1 4.1 3.3.2.2.1    Hot Working  Practices 

All  wrought materials shall  be formed using hot working practices that produce a wrought structure throughout.  
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1 4.1 3.3.2.2.2   Melting  Practices 

The fol lowing  requirements shal l  apply.  

a)  For PSL 1 ,  PSL 2,  and PSL 3,  the manufacturer shall  specify the melting  practices for al l  hanger mandrel  
materials.  

b)  For PSL 4,  the requirements shal l  be identical  to those for PSL 1 /PSL 2/PSL 3,  with  the addition  that the 
manufacturer shall  document the melting  practice used  for PSL 4 material.  

1 4.1 3.3.2.3     Heat-treating  

1 4.1 3.3.2.3.1    Equipment  

All  heat-treatment operations shall  be performed uti l izing  equipment qualified in  accordance with  the 
requirements specified by the manufacturer.  The requirements for heat-treating  furnace calibration shal l  
conform  to 6.5 and Annex M.  

1 4.1 3.3.2.3.2   Temperatures 

The fol lowing  requirements shal l  apply.  

a)  For PSL 1 ,  PSL 2,  and PSL 3,  time at temperature and thermal  cycles shal l  conform  to the 
manufacturer’s heat-treatment specifications.  

b)  For PSL 4,  the requirements shal l  be identical  to those for PSL 1  to PSL 3,  with  the addition  that the 
temperature levels for PSL 4 parts shall  be determined by using  either a heat sink or contact 
thermocouple.  

The heat sink shall  be made of the same class of material  when the parts are made of an  alloy of the 
fol lowing  classes:  carbon  steel ,  al loy steel,  stainless steel,  ti tanium-based al loys,  nickel-copper al loys,  
and nickel-based al loys.  For parts that do not meet one of the preceding  classes,  the heat sink shal l  be 
made from  the same al loy as the part.  The ER section  of al l  heat sinks shal l  be determined in  
accordance with  the methods of 6.4.2.  The ER of the heat sink shall  be greater than or equal  to the 
largest ER of any part in  a heat-treatment load.  

NOTE As an  alternative,  a production  part may serve as the heat sink,  provided al l  the requirements of 6.3.4.2 
PSL 4 are satisfied.   

The temperature-sensing  tip of the thermocouple shal l  be with in  the part or heat sink and be no closer 
than 25 mm (1  in. )  to any external  or internal  surface.  

1 4.1 3.3.2.3.3   Quenching  (for Materials Quenched and Tempered)  

The fol lowing  requirements shal l  apply.  

a)  Water quenching:  The temperature of the water used to approximate the cooling  rate of water shall  not 
exceed 40 °C (1 00 °F)  at the start of the quench.  For bath-type quenching,  the temperature of the water 
shall  not exceed 50 °C (1 20 °F)  at any time during  the quench cycle.  

b)  Other quenching  media:  The temperature range and control  of the other quenching  media shall  meet the 
manufacturer’s written  specification.  

NOTE See API  20H for recommendations for controls on  quenching  of batch  heat-treatment loads.   
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1 4.1 3.3.2.4    Chemical  Composition  

Hanger mandrel  materials shall  conform to the manufacturer’s written specification.  

The manufacturer shal l  specify the nominal  chemical  composition,  including  the composition tolerances,  of 
the material.  Material  composition  shall  be determined on a heat basis (or a remelt-ingot basis for remelt-
grade materials)  in  accordance with  a nationally or internationally recognized standard.  

1 4.1 3.3.2.5    Material  Qualification  Testing  Requirements 

1 4.1 3.3.2.5.1    General  

I f m inimum tensile and/or impact properties are required to qual ify a material  for service,  the tests shal l  be 
performed as described in  6.3.2.2 and 6.3.2.3.  

A QTC as described in  6.4 shall  be used.  

1 4.1 3.3.2.5.2   Tensile Testing  

The fol lowing  requirements shal l  apply.  

a)  Test specimens:  Tensi le test specimens shall  be removed from  a QTC as described in  6.4.4. 1 .  

b)  Test method:  Perform tensi le tests at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  
in  accordance with  the procedures specified in  ISO 6892-1  or ASTM A370.  

Perform  a minimum of one tensi le test.  The results of the tensile test(s)  shall  satisfy the manufacturer’s 
specified requirements.  The 0.2  % offset method shall  be used for determination of the yield  strength.  

c)  Retesting:  I f the results of the tensile test(s)  do not satisfy the appl icable requirements,  two additional  
tests from  the required location  within  the same QTC with  no additional  heat-treatment may be 
performed to qualify the material.  The results of each of these tests shall  satisfy the applicable 
requirements.  

1 4.1 3.3.2.5.3   Impact Testing  

Impact requirements shall  conform  to the requirements for bodies,  bonnets,  and end and outlet connectors 
(see 6.3).  

1 4.1 3.4   Quality Control/Testing  

Hangers shal l  meet the quality control  requirements of section  1 0.4.8 or 1 0.4.9,  as applicable .  

NOTE I t is  not a requirement of th is specification  to hydrostatically test hangers.  

1 4.1 3.5   Marking  

1 4.1 3.5.1    General   

Hangers shal l  be marked in  accordance with  Section  1 2 and Table 52.  
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Table 52—Marking  for Hangers 

Marking  
Location 

Mandrel-type Hangers Slip-type Hangers 

API  6A or 6A 

Tem peratu re class(es)  or rati ngs  

Materi al  class 

Produ ct specification  level  (PSL)  

Performance requ i rem ents (PR)  a  
 

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Serial  number (i f appl icable)  

 

 

 

Nam eplate and/or body 

 

 

 

Nam eplate and/or body 

Mi nim u m  bore Nam eplate and/or body —  

Thread size Nam eplate,  body,  or near thread —  

H ardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on Adjacent to test locati on  

Back-pressure valve style or m odel  
Nam eplate and/or body (tubing  

hang ers only)  
—  

Bowl  si ze and casi ng  or tu bing size —  Nam eplate and/or body 

Rated working  pressu re (opti onal)  Nam eplate and/or body Nam eplate and/or body 

Load rati ng  i nformation  (opti onal)  Nam eplate and/or body Nam eplate and/or body 

Mi nim u m  vertical  bore Nam eplate and/or body —  

Orientation  “DOWN” (if requi red)  Bottom of body Bottom of body 

FOOTNOTE 

a   Allowable m arkings are PR1 ,  PR2,  or PR2F,  as applicable.  

1 4.1 3.5.2   Marking  of Mandrel  Hangers 

I f m andrel  hangers have different top and bottom  threads,  both  threads shal l  be l isted with  the bottom  thread 
first,  fol lowed by the top th read description  plus the word  “TOP. ”  Any hanger that can be instal led  upside 
down shall  have the word  “DOWN” on  the end  that faces downhole when properly instal led.  Marking of rated  
working  pressure and load rating  is optional  for m andrel  hangers.  Man drel  hangers shall  be m arked as 
specified in  Table 52.  

1 4.1 3.5.3    Marking  of Slip Hangers 

The sl ips in  a sl ip han ger shal l  be sequ ential l y m arked if they are not interchang eable.  

Any hanger that can be instal led  upside down shal l  have the word  “DOWN” on the end  that faces downhole 
when properl y instal led.  M arking  of rated working  pressure and load rating  is optional  for sl ip han gers.  Sl ip 
hang ers shal l  be m arked as specified in  Table 52.  

1 4.1 3.6   Storing  and Shipping  

H ang ers shal l  be stored an d shipped in  accordance wi th  Section  1 3.   

The sl ips of a sl i p hang er shal l  be stored  an d shi pped as a set.  
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1 4.1 4  Casing and Tubing Heads 

1 4.1 4.1    General  

The fol lowing  shal l  apply.  

a)  Casing-head housings and spools:  Casing-head housings are attached to the upper end of the surface 
casing.  Casing-head spools are attached  to the top connector of housings or other spools.  Both  are 
designed to accept hanging  and packing  mechanisms that suspend and seal  casing  strings.  

b)  Tubing-head spools:  Tubing-head spools are attached to the top connector of casing-head housings or 
spools.  Tubing-head spools are designed to accept packing  mechanisms that seal  casing  strings and  
hanger and packing  mechanisms that can be used to suspend and seal  tubing  strings.  

c)  Tubing-head adapters:  Tubing-head-to-master-valve adapters may be either integral  with  the master 
valve as i ts lower end connector or an  independent piece of equipment.  Configurations are dependent 
on  the completion  method being  used.  In  addition  to serving  as adapters,  they can also provide a means 
to connect and seal  the tubing  bore(s)  to that of the master valve or to suspend the tubing  string(s) .  
Group 1  tubing-head adapters seal  the wel l  bore from the annulus.  Group 2 tubing -head adapters seal  
the well  bore from  the annulus and suspend the tubing.  

1 4.1 4.2   Design  

1 4.1 4.2.1     Performance Requirements 

The products mentioned in  1 4.1 4.1  a)  and 1 4.1 4.1  b)  with  penetrations shal l  meet the requirements of 9.2 in  
addition to the requirements of 4.2.  

For tubing-head adapters (see 1 4. 1 4.2.1 0) ,  the fol lowing  shall  apply.  

a)  Performance requirements for group 1  tubing-head adapters:  These products shal l  meet the general  
requirements of 4.2 and shall  be capable of performing  as outl ined in  Table 53.  

Table 53—Performance Requirements for Group 1  Tubing-head Adapters 

Performance Requirement Level  Pressure Integrity a  

PR1  1  cycle 

PR2 3 cycles 

FOOTNOTE 

a   Capable of withstanding  the rated working  pressure internal ly.  

b)  Performance requirements for group 2 tubing-head adapters:  These products shal l  meet the general  
requirements of 4.2 and shall  be capable of performing  as outl ined in  Table 54.  

Table 54—Performance Requirements for Group 2 Tubing-head Adapters 

Performance Requirement Level  Pressure Integrity a  Load Capacity b  

PR1  1  cycle 1  cycle 

PR2 3 cycles 3 cycles 

FOOTNOTES 

a   Capable of withstanding  the rated working  pressure internally.  

b   At minimum rated load to maximum rated load.  
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1 4.1 4.2.2   Loads 

The fol lowing  loads shal l  be considered when designing  heads:  

—  hanging  tubular loads;  

—  thermal  tubular loads;  

—  pressure loads from blow-out-preventer testing  and field pressure testing  of hanger packing mechanisms;  

—  external  axial  and bending  loads consistent with  the capabil ities of the end connectors on  the heads.  

1 4.1 4.2.3    End Connectors 

The requirements in  1 4.1  for flanged or studded connectors shall  apply to al l  head ends using  flanged end  
connectors.  

For casing-head housing  with  a threaded bottom  connector,  threaded bottom  connectors for housings shall  
be threaded in  accordance with  1 4.3.  

OECs shal l  be in  accordance with  1 4.9.  

NOTE   Housing-to-casing  weld preparations are outside the scope of th is specification.  

1 4.1 4.2.4   Outlet Connectors 

1 4.1 4.2.4.1     Pressure Rating  

Pressure rating  of outlet connectors shall  be consistent with  that of the upper end connector.  

1 4.1 4.2.4.2    Flanged or Studded  

Flanged or studded outlet connectors shal l  be in  accordance with  1 4.1 .  Also,  flanged or studded outlets 
79 mm (3

1
/8  in. )  and smaller shall  be furnished with  valve-removal  plug  preparation.  Flanged or studded  

outlets 1 03 mm (4
1
/1 6 in. )  or larger may be furnished with  or without valve-removal  plug  preparation.  

Valve-removal  plug  preparations shal l  be in  accordance with  1 4.6.  

1 4.1 4.2.4.3    API   5B Threaded 

API   5B threaded outlets shall  be in  accordance with  1 4.3.  

1 4.1 4.2.4.4    Other End Connectors 

OECs shal l  be in  accordance with  1 4.9.  

1 4.1 4.2.5    Flange Counterbores 

NOTE  The provisions of th is specification  are not appl icable to the diameter and depth  of oversize counterbores 
intended to accept wear bushings and packer mechanisms.   

I f such  counterbores are used in  flanged or studded connectors,  the manufacturer shal l  ensure that the 
oversize preparation does not cause the flange stresses to exceed the design cri teria.  

1 4.1 4.2.6    Vertical  Bores 

1 4.1 4.2.6.1     Full-opening  Vertical  Bore 

In  order to permit internal  passage of tools or bottom  hole equipment,  the minimum vertical  bore of wel lhead 
bodies shal l  be 0.8 mm (0.03 in. )  larger than  the drift diameter Table D.28/Table E.28 of the largest casing  
over which  the body is being  used.  
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Wellhead bodies conforming  to th is requirement are referred to as having  ful l -opening  bores.  The minimum 
vertical  ful l-opening  wellhead body bore,  for the maximum casing  size with  which  the bodies can be used,  
shall  be as shown in  Table D.28/Table E.28.  

1 4.1 4.2.6.2     Reduced-opening  Vertical  Bore 

The vertical  bores specified in  Table D.28/Table E.28 may be adapted to casing  sizes smaller than those 
l isted in  the tabulation by suitable reducing  threads,  pi lot rings,  etc.  The through -bore of these elements shal l  
be 0.8 mm (0.03 in. )  larger than the drift diameter of the casing  over which  the unit is  used.  

Typical  i l lustrations of such  adaptations are shown in  Figure 1 5.  Reduced vertical  bores may also be 
suppl ied for weights of casing  heavier than those l isted in  Table D.28/Table E.28.  Reduced vertical  bores for 
this appl ication  shall  be 0.8  mm (0.03 in. )  larger than the drift diameter of the heaviest wal l  casing  over which  
i t is  being  used.   

1 4.1 4.2.6.3     Increased-opening  Vertical  Bore 

In  order to accept wear bushings and packer mechanisms,  the vertical  bore may be increased above the 
values in  column 6 of Table D.28/Table E.28.   However,  i t is  the responsibi l i ty of the manufacturer to ensure 
that the oversize preparation  does not cause the body stress to exceed the design  criteria.  

1 4.1 4.2.7    Rated Working  Pressure 

The rated working  pressure of heads shall  be in  accordance with  4. 3.1 .  Account shal l  be taken of the rated 
working  pressure l im itations for threaded connectors based on  size and type of thread.  

 

Key 

1    wel lhead body  6   reduced ful l -opening  bore  

2   regular fu ll -opening  bore  7   casing  thread  

3   threaded bottom connector  8   smaller size casing  

4   bottom connector  9   integral  bore,  adapter,  or pi lot  

5   maximum size casing  (attached or beneath  the  body)   

 
Figure 1 5—Typical  Reduced-opening  Vertical  Bore 



1 42 API  SPECI FI CATI ON  6A 

 
 

 

 

1 4.1 4.2.8   Test,  Vent,  Injection,  and Gauge Connectors 

1 4.1 4.2.8.1     General  

Test,  vent,  injecti on,  and  gauge connectors shall  be in  accordance with  9. 3.  

1 4.1 4.2.8.2    Special  Test Port 

Casing-head spools and tubi ng -head spools with  either a secondary seal  or a crossover seal  shal l  be 
provided with  a test port in  the lower connector.  

1 4.1 4.2.8.3    Trapped Pressure 

A m eans shall  be provi ded  such that any pressure beh ind  a test,  vent,  injection ,  and g au g e connector can  be 
vented prior to open ing  th e connecti on.  

1 4.1 4.2.9    Crossover Spools 

I f casing-head spools or tubin g -head spools are used as crossover spools,  they sh al l  satisfy th e 
requirem ents of 1 4. 8.  

1 4.1 4.2.1 0 Tubing-head Adapters 

1 4.1 4.2.1 0.1  Loads 

The fol lowi ng  loads shal l  be considered when designi ng  tu bi ng -head adapters:  

—  hang in g  an d th erm al  tubu lar loads on  adapters that incorporate hanger m echanism s;  

—  external  axi al  and ben di ng  loads consistent with  the capabil iti es of the end connectors.  

1 4.1 4.2.1 0.2 End Connectors 

The fol lowi ng  shal l  appl y.  

a)  Lower connector:  Flanged or studded lower connectors shall  be in  acco rdance with  1 4. 1 .  Other 
connectors shall  be in  accordance with  1 4. 9.  

b)  U pper connector:  The upper conn ector of an  in dependent adapter shal l  be flanged or stu dded in  
accordance wi th  1 4. 1 ,  or th readed in  accordance with  1 4. 3,  or have an  OEC in  accordance with  1 4. 9 or 
clam p hub end connectors in  accordance with  API  1 6A or swi vel  flang es in  accordance with  API  1 7D.  
Through-bore tolerances for 5” upper connectors shal l  be +1 .0 mm  (+0. 04 in. ) .  For al l  other top 
connectors,  throug h-bore tolerances shal l  be +0. 8 m m (+0. 03 in. )  of the nom inal  bore dim ension.  

1 4.1 4.2.1 0.3 Rated Working  Pressure 

The rated working  pressu re of tubing -head adapters sh all  be in  accordance with  4. 3. 1 .   

NOTE  The rated working pressu re of threaded connectors m ay l im i t the rated worki ng  pressu re of the tubi ng -head 
adapter.  

1 4.1 4.2.1 0.4 Test,  Vent,  and Injection Connectors 

Testing,  vent,  and i njection  connectors used i n  tu bin g -head adapters shall  be in  accordance wi th  9. 3.  
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1 4.1 4.2.1 0.5 Crossover Adapters 

I f tubin g-head adapters are used as crossover adapters,  they shall  satisfy the requirem ents of 1 4. 8.  

1 4.1 4.2.1 0.6 Penetrations 

The products with  penetrati ons shal l  m eet the requ irem ents of 9. 2.  

1 4.1 4.3    Materials 

Material  used for bodi es,  flanges,  and oth er conn ectors shall  conform  to Section 6.  

Material  for lock screws an d oth er parts shall  conform  to Section  6.  

1 4.1 4.4    Quality Control/Testing  

All  heads and adapters shall  successfully com plete the tests requ ired and described i n  Section  1 1 .  

1 4.1 4.5    Marking  

All  well heads shal l  be m arked in  accordance with  Secti on 1 2 an d Table 55.  

Table 55—Marking  for Wellhead Equipment 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ngs 

Materi al  class 

Product speci fication  level  (PSL)  

Performance requ irem ents (PR)  a  

Date of m anufactu re 

Manufacturer’s nam e or m ark 

Seri al  nu mber (i f appl icable)  

Nam eplate and/or body 

Nom i nal  bore si ze (i f appl icable)  

End and outlet connector si ze 

Rated worki ng  pressu re 

Bottom preparati on  

Mi ni m um  vertical  bore 

Nam eplate and/or body 
and outside di am eter of connector 

Thread si ze (threaded products only)  Nam eplate,  body,  or near thread 

Rin g  g roove type and  number Near each  connector or thread 

H ardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on  

FOOTNOTE 

a   Al lowable m arkings are PR1 ,  PR2,  or PR2F,  as appl icable.  

All  casi ng-head spools an d tu bi ng -head spools used  as crossover spools shall  additional ly be m arked in  
accordance with  Section  1 2 and Table 56.  
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Table 56—Marking  for Wellhead Connectors 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ng s 

Materi al  class 

Produ ct specification  level  (PSL)  

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Serial  number (i f appl icable)  

Nam eplate and/or body 

Nom i nal  bore si ze (i f appl icable)  

End and ou tlet connector size 

Rated working  pressure  

Nam eplate and/or body 

and ou tsi de di am eter of connector 

Thread size (threaded produ cts only)  Nam eplate,  body,  or near thread 

Packoff casing  size 
Nam eplate or body,  and ou tsi de diam eter of bottom  

connector 

Mi nim u m  vertical  bore 
Nam eplate or body,  and ou tside di am eter of each  

connector  

Ring  g roove type and  nu mber Near each connector  

H ardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on 

Casing-head housi ngs,  casing -h ead spools,  tubing -head spools,  crossover spools,  m ultistag e h ead 
housi ngs,  m ultistag e spools,  and adapter and spacer spools shall  be m arked as specified in  Table 55 and  
Table 56.  The bore size shall  be preceded by the word  “Bore.”  

NOTE Performance requ i rem ent marki ng  i s not requi red for wel lhead connectors.  

Wellhead outlets with  valve rem oval  preparations shall  be m arked near the outlet wi th  “API  6A” or “6A”  
fol lowed by the n om inal  si ze an d “VR”  or “HPVR” as appl icable.  

1 4.1 4.6   Storing  and Shipping  

All  heads shall  be stored and shi pped i n  accordance with  Section 1 3.  

1 4.1 5   Chokes 

1 4.1 5.1    General  

NOTE 1  Positi ve and adjustable chokes are chokes that inclu de restricti ons or ori fi ces to control  the flow rate of flu ids.   

NOTE 2  Chokes are not i ntended to be u sed as shutoff valves.  

NOTE 3  Adju stable chokes have an  externally controlled  variable -area ori fice cou pled wi th  an  ori fi ce-area-indicati ng  
m echanism  as shown  in  Fig ure 1 6.  Actuators for adjustable chokes are covered i n  1 4. 1 6.  
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Key   

1  maximum ori fice diameter 7 outlet connector 

2 removable seat 8 ori fice area 

3 stem tip 9  stem 

4 body 1 0 inlet connector 

5 bonnet 1 1  handwheel  or lever 

6 indicating  mechanism (type is optional)    

a  Flow direction.  
b  Dimensions A  and B  are agreed between manufacturer and purchaser and may be specified 

using  Figure B.1 1 .  

Figure 1 6—Typical  Adjustable Choke 

NOTE 4 Positive chokes accommodate replaceable parts having  fixed orifice dimensions,  which  are commonly cal led  
flow beans,  as shown in  Figure 1 7.  

 

Key   

1  cage nipple (optional)  5 plug  or cap 

2 removable flow bean  6 outlet connector 

3  ori fice length  7 body 

4 ori fice diameter 8 inlet connector 

a  Flow direction.  
b  Dimensions A  and B are agreed between manufacturer and purchaser and may be specified using 

Figure  B.1 1 .  

Figure 1 7—Typical  Positive Choke 
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1 4.1 5.2   Design  

1 4.1 5.2.1    General  

Chokes shall  meet the requirements of Section 4 and Section 5,  in addition to those in 1 4.1 5.2.2 through 1 4.1 5.2.9.  

1 4.1 5.2.2    Performance Requirements 

Chokes shal l  m eet the general  perform ance requirem ents of 4.2 and shall  be capable of perform ing as outl ined 
in  Table 57.  This sh al l  i nclu de positi ve chokes,  m anu al ly actuated  chokes,  and chokes designed for actuators.  

Table 57—Performance Requirements for Chokes 

Performance Requirement Level  Operating  Cycles a  Seat-to-body Sealing  

PR1  3 cycles 1  cycle 

PR2 200 cycles 3  cycles 

FOOTNOTE 

a   Operating  cycles do not apply to positive chokes.  

1 4.1 5.2.3    End Connectors 

End conn ectors shal l  conform  to 1 4. 1 ,  1 4. 3,  or 1 4. 9.  

1 4.1 5.2.4    Nominal  Size 

The nom inal  si ze designati on of the ch oke shall  be th e i nlet connector si ze,  fol lowed by the m axim um  orifice 
si ze available for th at choke i n  u nits  of 0. 4 m m  (

1
/64  in. ) .  I f the choke orifice is not a sin gle circular orifice,  th e 

m axim um  size shown shall  be the diam eter of a circle,  in  i ncrem ents of 0. 4 m m  (
1

/64  in. ) ,  whose area is equal  
to the total  choke orifice area.  

1 4.1 5.2.5    Rated Working  Pressure 

For chokes havi ng  end  con nectors of the sam e rated working  pressure,  the rated working  pressure of the 
choke shall  be the rated working  pressu re of the end connectors.  

For chokes havi ng  an u pstream  end connector of higher rated working  pressure than the downstream  end 
connector,  the choke shall  have a two-part rated working  pressure consisti ng  of the rated working  pressure 
of the upstream  end connector and the rated working  pressure of the downstream  end connector,  for 

exam ple,  20. 7 M Pa   1 3. 8 MPa (3000 psi    2000 psi) .  

1 4.1 5.2.6    Flow Design 

Chokes shall  be desig ned to direct flow away from  the bonn et of adjustable chokes and the cap,  or blanking  
plu g,  of posi ti ve ch okes.  

1 4.1 5.2.7    Vent Requirement 

All  chokes shall  be desig ned to vent trapped pressure prior to releasin g  the body-to-bonn et con nector on  
adjustable chokes or the body-to-cap conn ector on  positive ch okes.  

1 4.1 5.2.8    Flow Beans for Positive Chokes 

NOTE 1   Flow beans are defined as the replaceable orifice parts of posi ti ve chokes.  

The orifice size of an y indi vidu al  producti on flow bean and th e increm ent between si zes are optional  with  th e 
m anufacturer but shal l  be specified in  di am eter increm ents of 0. 4 m m  (

1
/64  in. ) .  

Prorati on  beans sh al l  have a net effective orifice len g th  of 1 52 . 4 m m    1 . 5 m m  (6  in .    0. 06 i n. ) .  The orifice 
diam eters of these beans shal l  be specified i n  

1
/64  in .  di am etrical  increm ents,  i . e.  

5
/64  in. ,  

6
/64  in. ,  

7
/64  in. ,  

8
/64  in.  
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NOTE 2  The ori fice si ze of any individu al  production  bean  and the i ncrem ent between si zes are opti onal  wi th  the 
m anufacturer.  

1 4.1 5.2.9    Adjustable Choke Indicating  Mechanism 

Adjustable ch okes shall  be equ ipped with  a visi ble orifice-area-in dicatin g  m echan ism  to define the orifice 
area at any adjusted choke setting  through out i ts operatin g  range.  This m echanism  shall  be calibrated to  
indicate diam eters of circular orifices havi ng  areas equi valent to the m inim um  flow areas at an y adjustable 
choke setting.  These m arkings shall  be in  diam etri cal  i ncrem ents of either 0. 4 m m  (

1
/64  in. )  or 0. 8 m m  

(
1

/32  in. )  for choke setti ngs between 0. 0 m m  (0 in. )  and 1 9. 2 m m  (
3

/4  in . ) ,  inclusi ve.  For choke setti ngs above 
1 9. 2 m m  (

3
/4  in. ) ,  diam etrical  increm ents of 0. 4 m m  (

1
/64  in. ) ,  0. 8 m m  (

1
/32  in. ) ,  or 1 . 6 m m  (

1
/1 6  in. )  m ay be 

used.  I t is not required to equi p actu ated  chokes with  an  i ndicati ng  m echanism .  

1 4.1 5.3    Materials 

Materials for bodi es,  bonnets,  plu gs or caps,  and end  connectors  shal l  conform  to Secti on  6.  

Material  for al l  other parts shal l  m eet the requirem ents of Section  6 or 1 4. 1 6,  as applicable.  Additional ly,  
special  corrosion-  and abrasion-resistant m aterials,  coatin gs,  or overlays shal l  be used for adjustable-ch oke 
stem  tips and positi ve-choke flow beans.  

1 4.1 5.4   Quality Control/Testing  

Assem bled chokes shall  su ccessfully com plete th e tests required by and described in  Section  1 1 .  

1 4.1 5.5    Marking  

Choke m arking  shall  be as specified in  Section 1 2 and Table 58.  

Table 58—Marking  for Chokes 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ngs 

Materi al  class 

Product speci fication  level  (PSL)  

Performance requ irem ents (PR)  a  
 

Date of m anu factu re 

Manufacturer’s nam e or m ark 

Seri al  nu mber (i f appl icable)  

Nom i nal  bore si ze (i f appl icable)  

Maxi m u m  ori fice size 

End and outlet connector si ze 

Nam eplate and/or body 

Rated worki ng  pressu re  
Nameplate and/or body and outside diameter of 

connector 

Thread si ze (threaded products only)  Nam eplate,  body,  or near thread 

Flow directi on  Body 

Direction  of movem ent to open Handwheel  

Ring  g roove type and nu mber Near each connector or thread 

H ardness test valu es (i f appl i cable)  (see 1 2. 8)  Adjacent to test locati on 

FOOTNOTE 

a   Al lowable m arkings are PR1 ,  PR2,  or PR2F,  as appl icable.  
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Chokes shall  be marked with  their nominal  size and maximum orifice as specified in  1 4. 1 5.2.4.  

Choke beans shal l  be marked as specified  in  Table 59,  with  the orifice size and  the manufacturer’s name or 
mark on i ts outside diameter or end.  

Table 59―Marking  for Choke Beans 

Marking  Location 

Manufacturer’s name or mark Outside diameter or end 

Size;  nominal  orifice size;  bean  size Outside diameter or end 

1 4.1 5.6   Storing  and Shipping  

Chokes shall  be stored and  shipped in  accordance with  Section  1 3.  

1 4.1 6  Actuators 

1 4.1 6.1    General  

1 4.1 6.1 .1    Types 

This section  shal l  apply to hydraulic,  pneumatic,  and electric-powered actuators for wel lhead and tree 
equipment including  single-acting  l inear,  double-acting  l inear,  and rotary types.   

I f  the actuator is supplied  with  the associated parts of the valve or choke (bonnet,  stem,  seals) ,  these parts 
are not considered part of the actuator and shal l  meet the requirements of 1 4.1 1  or 1 4. 1 5,  respectively.  The 
actuator,  i f  assembled with  a valve prepared for an  actuator,  shal l  meet the requirements of 1 4.1 1 .1 .3 for 
actuated valves.   

NOTE  Actuators powered using retained flu id are not with in  the scope of th is document.   

1 4.1 6.1 .2   Temperature Rating   

Actuators shal l  have a temperature rating,  for which  metall ic materials and nonmetall ic seals shal l  be  
qualified  as required by th is  specification.    

The minimum rating  shall  be a temperature l isted  under “min”  in  Table 2,  unless specified otherwise by the  
manufacturer and purchaser.    

The maximum rating  shall  be no less than 65 °C (1 50 °F) .   

NOTE  The standard upper temperature rating  is 65 °C (1 50 °F).  

1 4.1 6.2   Design  

1 4.1 6.2.1     General  

Actuators shall  meet the requirements of Section 4 and Section 5,  in  addition  to the requirements in  
1 4.1 6.2.2 to 1 4. 1 6.2.8.  

1 4.1 6.2.2    Performance Requirements 

Actuators shal l  be capable of performing  as outl ined in  Table 60.  
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Table 60—Performance Requirements for Actuators 

Performance Requirement Level  Number of Operating  Cycles 

PR1  3 cycles 

PR2 200 cycles 

1 4.1 6.2.3    Pressure 

The manufacturer shall  identify the supply pressure rating  of the actuator.  

Hydraul ic and pneumatic actuators shal l  be designed to withstand actuator proof test pressure.    

1 4.1 6.2.4    Fluid  Connectors 

Hydraul ic and pneumatic connectors shall  conform  to the manufacturer specifications.   The connectors shall  
have a pressure rating  equal  to or greater than  the supply pressure rating  of the actuator.  

1 4.1 6.2.5    Pressure Relief 

All  actuators shall  be designed to prevent pressure bui ld-up with in  the actuator case due to leakage from  the 
valve,  choke,  or actuator.  

NOTE A provision  for rel ief of pressure bui ld-up may be included in  the valve bonnet assembly (and associated parts)  
as part of ei ther the valve or the actuator.  

In  pneumatically operated actuators,  a rel ief device shal l  be provided to rel ieve at no higher than 1 20  % of 
the supply pressure rating  of the actuator.   

1 4.1 6.2.6    Electrical  Specifications 

Electrical  parts shal l  be in  accordance with  the requirements of API  1 4F or the applicable standards of 
IEC/CENELEC.  Control  latching  (hold-open)  power shal l  be in  accordance with  the manufacturer’s written  
specification.  Thermal  protection  for the motor shal l  be provided.   

1 4.1 6.2.7    Actuation Forces 

Actuator output forces shal l  meet or exceed the operating  requirements specified by the valve or choke 
manufacturer.  

1 4.1 6.2.8    Interface Requirements 

Parts shall conform to applicable interface dimensions and other requirements specified by the valve manufacturer.  

1 4.1 6.3   Materials 

1 4.1 6.3.1     Pneumatically or Hydraulically Powered Actuators 

Metall ic and nonmetall ic materials used in  actuators shal l  have written  material  specifications.   

The manufacturer’s written  specifications for metall ic materials shal l  define the fol lowing:  

—  mechanical  property requirements;  

—  chemical  compositions;  

—  heat-treatment.  
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I m pact testing  for actuator parts that retain  pneum atic/h ydrau lic control  flu id  and pressure (e. g.  pressu re 
cyli nders,  pistons,  an d diaphragm  housings)  shall  be in  accordance with  6. 3. 2. 3,  PSL 1  requ irem ents.  

The manufacturer’s written  specifications for nonm etall ic m aterials shal l  be i n  accordance with  6. 2. 3.   

1 4.1 6.3.2    Electric Actuators 

Materials used for electric actuators shal l  conform  to the manufacturer’s written  specifications.  

1 4.1 6.3.3    Traceabil ity 

Actuator parts that retain  pneum atic/h ydrau l ic control  flu id  and pressure (e. g.  pressure cyl inders,  pistons ,  
and diaphragm  housi ngs)  havin g  a rated working  pressure greater than  2. 6 M Pa (375 psi)  sh al l  require 
m aterial  traceabil ity.  Traceabi l ity sh al l  be sufficient i f the part can  be traced to a job lot that i dentifies the 
inclu ded heat lot(s) .  Al l  parts in  a m ultiheat job lot sh all  be rejected if an y h eat lot does not conform  to the 
manufacturer’s written  specifications.   

NOTE I f heat lot traceabi l ity i s m aintained,  conforming heat lots may be retained.  

1 4.1 6.3.4    Nonmetallic Sealing  Elements 

Nonm etall ic seal  m aterials shall  be capable of withstandi ng  the su ppl y pressure  ratin g  of the actu ator with in  
the tem perature rating  specified by the m anufactu rer.  The m anu facturer shall  specify the operating  flu id(s)  
and sh al l  have docum entati on  of the com patibi l i ty of the flu id  with  n onm etall ic seals.  

Seali ng  elem ents shal l  be control led  in  accordance with  1 0. 4. 6,  PSL 1 .  

1 4.1 6.3.5    Welding  Requirements 

Welding  shall  be i n  accordance with  the appl icable requ irem ents of Section 7,  except that qu al ity control  
requirem ents shal l  be visu al  exam ination  for fabrication  welds.  Repair welds sh all  include l iqui d  penetrant or 
m agnetic particle exam inati on,  as appl icable,  for m aterial  defects only.  

1 4.1 6.4   Quality Control/Testing  

1 4.1 6.4.1     Actuator Shell  Test 

Actuator parts that retai n  pneum atic or h ydrau l ic control  flu id  and pressure (e. g.  pressure cyl in ders,  pistons ,  
and diaphragm  housings)  shal l  be subjected to a proof test to dem onstrate structu ral  i ntegrity.   

NOTE 1  The parts m ay be tested sim u ltaneou sly or separately.   

I n  case the bonnet for the m ating  valve or choke forms an  i nteg ral  part of a loose actuator,  th e bonn et shall  
satisfy the requirem ents of 1 4. 1 1  or 1 4. 1 5,  respectivel y.  Testing  of the bonn et stem  packing  shal l  not be 
required as part of the actu ator proof test.  

NOTE 2 Water with  or wi thou t addi tives,  g as,  or hydrau li c flu id  may be u sed as the testi ng  fluid.  

The test pressure shal l  be a m inim um  of 1 . 5 tim es the suppl y pressure rating  of the actu ator.  The test shal l  
consist of three parts:  

—  prim ary pressure-h oldin g  period;  

—  reduction  of the pressure to zero;  

—  secondary pressure-holdin g  peri od.  

Both  pressure-holding  peri ods shal l  not be less than  3 m in.  The test period sh all  not beg in  u nti l  the test 
pressure has been reached and has stabi l i zed,  the equ ipm ent and the pressu re -m onitori ng  device h ave 
been  isolated from  the pressure source,  and th e extern al  surfaces of the parts have been thorou ghly dried.  
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Acceptance criteri a:   The equi pm ent shall  show no visi ble leakage duri ng  each holdin g  period.  

1 4.1 6.4.2    Functional  Testing  

Each actuator shall  be su bjected to a function al  test to dem onstrate proper assem bly and  operation.  The 
actuator m ay be tested wi th  th e equ ipm ent for which  i t is  i ntended or tested separatel y.  Test m edia for 
pneum atic actuators shall  be a gas,  such  as air or nitrogen.  Test m edia for h ydraulic actu ators shal l  be a 
suitable h ydrau lic flu id  or a gas,  su ch  as air or ni trogen.  Test power suppli ed  to electric actuators shal l  be in  
accordance with  the electri cal  design requ irem ents.  

The fol lowi ng  shal l  appl y in  the order shown below.  

a)  Test for h ydraul ic and pneu m atic actuator seal:  The actuator seals shall  be pressu re-tested in  two steps 
by applying pressures of no greater than 20 % and no less than 1 00 % of the supply pressure rating of the 
actuator.  No visible leakage is allowed.  The m inim um  test duration for each test pressure shall  be 1 0  m in  at 
20 % pressure and 5 min at 1 00 % pressure for pneumatic actuators and 3 min at each test pressure for 
hydraulic actuators.  This test period shall  not begin until  the test pressure has been reached and has 
stabilized,  and the pressure-m onitoring device has been isolated from the pressure source.  The test pressure 
reading and time at the beginning and at the end of each pressure-holding period shall  be recorded.  

b)  Operati onal  test:  The actu ator shall  be tested for proper operation  by cycl in g  the actuator,  from  the 
norm al  position  to the fully stroked position,  a m ini m um  of th ree tim es.  The actuator shall  operate 
sm oothly i n  both  directi ons and withou t n oticeable stick-sl ip or chattering  beh avior.  The final  assem bly of 
actuator to valve or choke shall  be tested in  accord ance wi th  Section  1 1  for the appropriate PSL of the 
equ ipment.  For BSDVs with  actuators sized  at d ifferential  pressures lower than  the valve’s rated  working  
pressure,  an  operational  test shall  be perform ed opening  the valve against the si zin g  differential  
pressure agreed to between the m anufacturer and purchaser after al l  other testing  is com pleted i n  
Secti on  1 1 .  The latching  (hold  open)  m echanism  power requ irem ents for electric actuators shal l  be 
tested durin g  the tests requ ired by Section  1 1 .  

c)  Gas backseat test:  I f the bonnet an d actuator are furnished as a unit for PSL 4 valves,  a test shall  be 
conducted in  accordance with  1 1 . 3.  

NOTE  I f the bonnet and actu ator are fu rnished as a uni t for PSL 3G valves,  a test m ay be condu cted in  
accordance wi th  1 1 . 3.   

1 4.1 6.5    Marking  

All  actu ators shal l  be m arked as specified in  Section  1 2 and Table 61 .  Bonnets attached to actuators shal l  be 
considered part of the valve for m arking  purposes.   

Table 61—Marking  for Actuators 

Required Markings Required Location(s) 

API  6A or 6A 

Tem peratu re class(es)  or rati ngs 

Performance requ irem ents (PR)
 a  

Date of m anufactu re 

Manufacturer’s nam e or m ark 

Seri al  nu mber (i f appl icable)  

Supply pressure rati ng  

Nam eplate and/or body 

Hardness test valu es (i f appl i cable)  (see 1 2.8)  Adjacent to test locati on  

FOOTNOTE 

a   Al lowable m arkings are PR1 ,  PR2,  or PR2F,  as appl icable.   
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Marking  for electric actuators m ay be on a separate nam eplate on  the actuator and shal l  inclu de,  but not be 
l im ited to,  area classificati on,  voltage,  frequency,  am perage (starting  and runnin g) ,  and m otor insulation  
requirem ents.  

1 4.1 6.6    Storage and Shipping  

Storage and shippin g  shal l  be per Section  1 3.   

1 4.1 7  Safety Valves,  Shutdown Valves,  and Actuators 

1 4.1 7.1     General  

1 4.1 7.1 .1     Valves 

Safety valves shal l  conform  to the appl icable requirem ents of 1 4. 1 1  for actuated valves or valves prepared 
for actuator.  

NOTE  The term “safety valve”  can  refer to surface safety valve (SSV) ,  u nderwater safety valve (U SV) ,  or boarding  
shutdown valve (BSDV) .   

SSVs and U SVs shall  conform  to the requ irem ents for PSL 2 as a m inim um .   

BSDVs shall  conform  to the requirem ents for PSL 3 as a m inim um .  

Record requirem ents for SSVs/U SVs/BSDVs shall  be in  accordance with  Section  1 5.  

1 4.1 7.1 .2    Actuators 

Actuators for SSVs,  USVs,  and BSDVs shall  m eet the requirem ents of 1 4. 1 6.  

NOTE  The term “safety valve actuator”  can  refer to the actu ator of a surface safety valve (SSV) ,  u nderwater safety 
valve (U SV) ,  or boardi ng  shutdown valve (BSDV) .  

1 4.1 7.2    Design 

1 4.1 7.2.1     General  

Safety valves shall  be desi gned for and constructed of m aterials conform ing  to Section  6 and shall  perform  
satisfactori ly i n  th e tests required by 1 4. 1 7. 2. 3. 3.   

The safety valve shall  be of a norm ally closed desig n.  The safety valve shall  be designed to operate,  withou t 
dam age to the safety valve or safety valve actu ator,  when  the valve is  actuated open  or closed,  pressuri zed  
or depressuri zed,  u nder any internal  valve bod y pressure with in  i ts pressu re ratin g,  and for U SV,  un der an y 
external  pressure u p to sea pressure at the m axim um  depth  rati ng.   

I f  grease or sealant is requ ired i n  the safety valve body or stem  area,  provisions shall  be m ade for injecting  
the g rease or sealant without reducing  the pressure i n  the safety valve.    

Design  criteri a for U SVs shall  include m axim um  water depth.  

Safety valves sh al l  h ave end conn ectors conform ing  to  1 4. 1 1 ,  except that threaded end connectors sh al l  not 
be used.   

1 4.1 7.2.2    Performance Requirements 

1 4.1 7.2.2.1     Valves 

Safety valves shal l  be desi gned to satisfy the perform ance requirem ents specified in  Table 62 and sh al l  be 
validated as specifi ed in  1 4. 1 7. 2. 3. 3.   
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Table 62―Summary of Validation Requirements for Safety Valves  

Safety Valve 
Service Class  

Performance Requirements  Testing  Requirements  

Operating  

Cycles  

Thermal  Cycles  

Design Validation 
Testing  

6AV1  Sand Slurry Testing  

I  200  3  PR2F  Not required  a 

I I  200  3  PR2F  API  6AV1  Class I I  

I I I  200  3  PR2F  API  6AV1  Class I I I  

FOOTNOTE 

a    Manufacturer may perform an API  6AV1  Class I I  test replacing the sand slurry with  plain  water as the test flu id.  

1 4.1 7.2.2.2     Actuators 

Actuators for safety valves shall  be designed to satisfy the PR2 level  of 1 4.1 6.2 as a minimum.  

1 4.1 7.2.3    Product-specific Design Requirements 

1 4.1 7.2.3.1     SSV Design  

NOTE An  SSV valve may be a single loose valve or one valve in  a  multiple valve body.  

Multiple and block valves shall  be manufactured and supplied in  accordance with  al l  other appl icable 
requirements of this specification.  Single-unit SSV valves shal l  conform  to the bore diameter,  face-to-face 
length,  and  other appl icable dimensions specified in  1 4.1 1 .  

1 4.1 7.2.3.2    USV and BSDV Design  

NOTE A USV/BSDV valve may be a single loose valve or one valve in  a multiple valve body.  

USV and BSDV designs shall  meet the requirements of 1 4.1 7.2.3.1  for SSV design,  with  the fol lowing  
exceptions.  

—  USV/BSDV may use end  connectors as specified in  API  1 7D as wel l  as end connectors in  this  
specification,  except as noted in  1 4.1 7.2.1 .  

—  USVs may be of nonstandard bores and/or face-to-face lengths.  End connectors shall  meet al l  other 
requirements of this specification.   

—  BSDVs may be of nonstandard bores and/or face-to-face lengths.  End connectors shall  meet al l  other 
requirements of this specification.  Reduced-opening  BSDV flow ports shal l  be sized in  accordance with  
the inside diameters of piping  upstream  or downstream  of the BSDV.  

1 4.1 7.2.3.3    Valve Design Validation  Testing  

NOTE 1   See Table 62 for a summary of val idation  requirements.   

 
Val idation  of a single-unit safety valve shall  val idate a multiple-  or block-type valve for performance 
requirement PR2F and Class I ,  I I ,  or I I I  service,  without additional  validation testing,  i f  i t is  of the same 
internal  design as a safety valve within  the manufacturer’s product l ine that has passed the required  
validation testing,  and if al l  other scal ing  requirements are satisfied.  
 
The fol lowing  shal l  apply.  
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a)  Class I  service:  To val idate a Class I  safety valve,  the PR2F procedures of Ann ex F shal l  be com pleted .   

b)  Class I I  and I I I  service:  To val idate a specific safety valve desig n  for service Class I I  or I I I ,  the Class I  
requirem ents (PR2F)  shall  be satisfied.  I n  addition,  th e valve shal l  pass th e Class I I  or Class I I I  testing  i n  
accordance with  API  6AV1 .  

c)  Test requirem ents and scal ing :  For PR2F val idation,  th e scali ng  provisions of F. 1 . 1 4 shall  appl y.    

NOTE 2 This i ncludes scal ing  by tem peratu re rati ng ,  pressu re rati ng ,  and desig n  fam ily.  

1 )  For API  6AV1  Class I I  or I I I  val i dation,  the scali ng  provisions of API  6AV1  sh al l  appl y.  

2)  For PR2F and 6AV1  vali dation:  Validation  of an  SSV or U SV or BSDV val idates the other two types 
of safety valve with  the sam e valve bore seal ing  m echanism  and design fam ily.  The safety valve 
shall  be tested with  an  actu ator that m eets the requirem ents of 6AV1 .  

NOTE 3  I t is  not requi red that a si ngle valve be consecu ti vely tested to 6A PR2F and 6AV1 .  The tests are not 
cu mulative.  

d)  Test agency:  To vali date a specific Class I I  or Class I I I  safety valve desi gn  for sandy service,  th e 
m anufacturer shall  su bm it a safety valve of th e sam e basic desig n  and m aterials of construc tion  to  a test 
agency (3. 1 . 95) .  

NOTE 4 An  independent test ag ency i s requi red for the testi ng  specified i n  API  6AV1  to val idate the performance 
of the valve bore seal ing  m echanism for Class  I I  or Class I I I  service.  An  independent test ag ency i s not requi red for 
val i dati on  testi ng  of Annex F PR2 (PR2F) .    

The test agency and test report num ber for Class I I  or Class I I I  safety valves sh all  be identified in  the 
shipping  report (see 1 5. 4. 2) .  

1 4.1 7.2.3.4    Actuator Design  

The actuator closin g  force shall  be sufficient to  close the SSV/U SV/BSDV safety valve  wh en i t is  at the m ost 
severe desi gn-closi ng  conditi on specified by the valve m anu facturer.   

I nternal  parts shou ld  be resistant to en vironm ental  corrosion,  the operatin g  m ediu m ,  and the other flu ids to  
which  they can be exposed under operati ng  condi tions defined by the m anufacturer and/or th e purchaser.   

Perm anentl y attached lock-open  features shall  not be perm itted on  SSV or BSDV actuators.  

1 4.1 7.2.3.5    Heat-sensitive Lock-open Devices (SSVs and BSDVs Only)  

1 4.1 7.2.3.5.1    General  

H eat-sensi ti ve lock-open devices,  when i ncluded,  shall  m aintai n  the SSV or BSDV in  the ful l y open position  
at atm ospheric tem peratures up to 65 °C (1 50 °F)  with  the valve body pressurized to its rated working pressure 
and the actuator supply pressu re bled to atm ospheri c conditions.  The lock-open device shal l  be design ed 
such that an y part released upon actu ati on of the device shal l  n ot create a potenti al  hazard to person nel.   

The followi ng  tem perature actuation  conditi ons shall  be m et.  

—  The lock-open device shal l  al low th e valve to autom aticall y close from  actuator forces alone (i . e.  n o 
pressure in  the valve bod y or en erg y supply to the actuator cyl inder)  within  6  m in  after being  subjected  

to,  and m aintained in,  a control led environm ental  tem perature of 540  °C   1 4 °C (1 000 °F   25 °F) .  
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—  Eutectic materials used shall  meet the manufacturer’s design  requirements for fusing  within  a 

temperature range of   1 0 % around the nominal  melting  point.  The heat-sensitive device shall  be 
designed to actuate at a maximum sustained temperature of 200  °C (400 °F) .  

1 4.1 7.2.3.5.2   Validation Testing  of Heat-sensitive Lock-open Devices 

Tests to confirm  the design  requirements of  1 4.1 7.2.3.5 shal l  be done in  an  air environment with  air velocity 
past the SSV actuator due to natural  air convection  only.  The manufacturer shall  have data avai lable to show 
that the device has been sufficiently tested to ensure that i t can  satisfy the design  requirements.  

1 4.1 7.3    Materials 

1 4.1 7.3.1     Valves 

Pressure-containing  and pressure-control l ing  parts of safety valves shal l  be designed for and constructed of 
materials in  conformance with  Section 6.  

1 4.1 7.3.2    Actuators 

Materials for safety valve actuators shal l  meet the requirements of 1 4.1 6.3.  

1 4.1 7.4    Quality Control/Testing  

1 4.1 7.4.1     Drift Test 

All  assembled ful l -bore safety valves and  safety valves prepared for actuators shal l  pass a drift test as 
described in  1 1 .4.  Safety valves prepared for actuators shall  be drift tested with  the valve bore seal ing  
mechanism  installed to verify the capabil ity.   

NOTE Drift testing  of reduced-bore USVs or BSDVs is not required.    

1 4.1 7.4.2    Acceptance Testing  

All  assembled safety valves or safety valves prepared for actuators with  simulated bonnets shall  pass al l  
applicable tests required and described in  Section 1 1 ,  as a minimum.  For BSDVs with actuators sized at 
differential  pressures lower than the valve’s rated working pressure,  an operational  test shall  be performed 
opening the valve against the sizing differential  pressure agreed to between the manufacturer and purchaser after 
all  other testing of Section 1 1  is completed.   All  test data shall  be recorded on a test data sheet (see 1 5.4.3).   

1 4.1 7.5    Marking  

Safety valves and safety valve actuators shal l  have nameplates affixed.  Nameplates shall  be made of 
material  having  corrosion resistance equivalent to or better than 1 8-8 austenitic stainless steel.  

Safety valves shall  be marked as specified in  Section 1 2 and Table 63.   
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Table 63—Marking  for Safety Valves 

Required Markings Required  Location(s) 

API  6A or 6A and valve type a, b  

Tem peratu re class(es)  or rati ngs 

Materi al  class 

Product speci fication  level  (PSL)  

Product class  c  

Date of m anufactu re 

Manufacturer’s nam e or m ark 

Seri al  nu mber  

Nom inal  bore si ze (i f appl icable)  

End and ou tlet connector size 

Nam eplate and/or body 

Rated worki ng  pressu re  

Maxi m um  valve di fferenti al  pressu re  d  

Nam eplate and/or body and outside di ameter of each  
connector 

Thread si ze (threaded products only)  Nam eplate,  body,  or near thread 

Ring  groove type and nu mber Near each connector 

Flow directi on  (unidi rectional  valves only)  Body 

H ardness test values (i f appl icable)  (see1 2. 8)  Adjacent to test locati on 

FOOTNOTES 
a    Additional  al lowable m arkings are SSV,  USV,  or BSDV.  
b    For valves prepared for actuators,  mark the letter “V” after “API  6A” or “6A. ”  
c    Al lowable m arkings are I ,  Class I ,  I I ,  Class I I ,  I I I ,  or Class I I I .  
d   

Maxim um  valve (flow bore sealing  m echanism ) differential  pressure for BSDV only.  

1 4.1 7.6    Storage and Shipping  

1 4.1 7.6.1     Valves 

All  safety valves shall  be stored and sh ipped in  accordance with  Section  1 3.  

1 4.1 7.6.2    Actuators 

All  safety valve actuators shal l  be stored  and shipped in  accordance with  Secti on  1 3.  

1 4.1 7.6.3    Assembled SSV/USV/BSDV 

All  assem bled safety valves shall  be stored and sh ipped i n  accordance with  Secti on 1 3.  

1 4.1 8  Tree Assemblies 

1 4.1 8.1     General  

NOTE  Requ irem ents for tree assembli es,  i nclu ding  trees for single- and mu ltiple-tu bi ng  stri ng  instal lati ons,  and block 
trees for single- and m u lti ple-tubi ng  stri ng  i nstallations,  are covered i n  1 4.1 8.  

1 4.1 8.2    Design 

NOTE See desi gn  requ irem ents for equi pm ent.  

1 4.1 8.3    Materials 

NOTE See material  requ i rem ents for equi pm ent.  
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1 4.1 8.4    Quality Control/Testing/Assembly 

All  parts and equipment shall  conform to the requirements of this specification before being assembled into trees.  

Trees shall  successfully complete the tests required by and described in  Section  1 1 .  

1 4.1 8.5    Marking  

Assembled trees shall  be tagged with  the information as specified in  Table 64.  

Table 64―Marking for Trees  

Marking  Location 

Date of final  acceptance Tag  or nameplate 

Name of manufacturer Tag  or nameplate 

Location of manufacturer Tag  or nameplate 

1 4.1 8.6   Storing  and Shipping  

Trees shall  be stored and shipped in  accordance with  Section 1 3.  Any disassembly,  removal ,  or replacement 
of parts or equipment after testing  shall  be as agreed with  the purchaser.  

1 5    Records  

1 5.1    General  

1 5.1 .1   NACE MR01 75/ISO 1 51 56 Record Requirements 

Records required to substantiate conformance of material  classes  DD,  EE,  FF,  and HH equipment to NACE 
MR01 75/ISO 1 51 56 requirements shall  be in  addition to those described in  1 5.2,  unless the records required 
by this specification  also satisfy the NACE MR01 75/ISO 1 51 56 requirements.  

1 5.1 .2   Record Control  

Quality control  records required by this specification  shal l  be legible,  identifiable,  retrievable,  and protected 
from  damage,  deterioration,  or loss.  

Qual ity control  records required by this specification  shal l  be retained by the manufacturer for a minimum of 
1 0 years fol lowing  the date of manufacture as marked on  the equipment associated with  the records.  

Al l  qual ity control  records required by this specification  shal l  be signed and dated.  

NOTE  Signatures may be digi tal .  

1 5.2     Records Maintained by Manufacturer 

1 5.2.1   Records of Pressure Tests 

For PSL 3 and  PSL 4,  the fol lowing  records shal l  be maintained.  

—  A pressure recording  device shall  be used on al l  hydrostatic tests.  The record shall  identify the recording  
device,  shal l  be dated,  and shall  be signed.  

—  Records of gas testing  shal l  document test parameters and acceptance.  

NOTE 1  Pressure recording  of gas testing  is not required.  
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—  I f  the pressure recording  device is not qual ified as a pressure-measuring  device in  accordance with  
1 0.2.2,  i t shall  be used in  parallel  with  a cal ibrated pressure-measuring  device,  and the pressure-
measuring  device readings at the start and  stop of each  hold  period shall  be included as part of the 
record.  

NOTE 2 Both  the chart and the signature can be d igi tal  or analog.  

NOTE 3  The pressure test requirements do not apply to PSL 1  and PSL 2.  

1 5.2.2  Body,  Bonnet,  End and Outlet Connectors,  Stem, Valve Bore Sealing  Mechanism,  Mandrel  
Tubing  Hanger,  Mandrel  Casing  Hanger,  Slip Bowl,  and Slip Segment Records 

1 5.2.2.1   PSL 1  Equipment 

For PSL 1 ,  the fol lowing  records shall  be maintained  for bodies,  bonnets,  end  and outlet connectors,  stem,  
valve bore seal ing  mechanisms,  mandrel  tubing  hangers,  mandrel  casing  hangers,  sl ip bowls ,  and  sl ip 
segments:  

1 )  material  test records:  

—  chemical  analysis,  

—  tensi le test,  

—  impact test (i f required),  

—  hardness test;  

2)  welding  process records:  

—  weld  procedure specification,  

—  weld  PQR,  

—  welder qual ification  record;  

3)  NDE personnel  qualification  records,  when NDE is required;  

4)  hardness test (i f applicable) .  

1 5.2.2.2  PSL 2 Equipment 

For PSL 2,  the fol lowing  records shall  be maintained  for bodies,  bonnets,  end  and outlet connectors,  stem,  
valve bore seal ing  mechanisms,  mandrel  tubing  hangers,  mandrel  casing  hangers,  sl ip bowls ,  and  sl ip 
segments:  

1 )  al l  records required  for PSL 1  (see 1 5.2.2.1 ) ;  

2)  NDE records:  

—  surface NDE records,  

—  weld  volumetric NDE records,  

—  repair weld  NDE records;  

3)  heat-treatment certification  of compliance.  
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1 5.2.2.3  PSL 3 Equipment 

For PSL 3,  the fol lowing  records shall  be maintained  for bodies,  bonnets,  end  and outlet connectors,  stem,  
valve bore seal ing  mechanisms,  mandrel  tubing  hangers,  mandrel  casing  hangers,  sl ip bowls ,  and  sl ip 
segments:  

1 )  al l  records required  for PSL 2 (see 1 5.2.2.2) ;  

2)  al l  required records shal l  reference the specific part serial  number;  

3)  volumetric NDE records (except valve bore seal ing  mechanisms);  

4)  heat-treatment record:  

—  actual  temperature,  

—  actual  times at temperature,  

—  certification  of compliance is not required;  

5)  hardness test record,  actual  hardness;  

6)  welding  process records:  

—  welder identification,  

—  weld  procedures,  

—  fi l ler material  type,  

—  post-weld heat-treatments;  

7)  records that dimensional  inspection  was performed (those activi ties required by 1 0.4.2.5) .  

1 5.2.2.4  PSL 4 Equipment 

For PSL 4,  the records maintained for bodies,  bonnets,  end and outlet connectors,  stem,  valve bore seal ing  
mechanisms,  mandrel  tubing  hangers,  mandrel  casing  hangers,  sl ip bowls,  and  sl ip segments shall  be the 
same as PSL 3 (1 5.2.2.3) .  

For bodies,  bonnets,  end and outlet connectors,  stems,  mandrel  tubing  and casing  hangers shall  require 
actual  heat-treatment temperature charts showing  times and temperatures.  

The melting  practice used (bodies,  bonnets,  and end and outlet connectors only)  shal l  be identified.  

1 5.2.3   Ring  Gaskets and Nonintegral  Metal  Seals Records 

NOTE No records are required.  

1 5.2.4  Closure Bolting  Records 

I f BSL 2 or BSL 3 is specified per Table 1 5,  closure bolting  records that are required by API  20E or API  20F 
to be submitted to the purchaser shall  be maintained.  

1 5.2.5  Nonmetallic Sealing  Material  Records 

Nonmetall ic seal ing  material  records are required  and  shal l  be in  accordance with  1 0.4.6.  
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1 5.2.6  Bullplugs,  Valve-removal  Plugs,  and Back-pressure Valve Records 

The fol lowing  material  test records shal l  be maintained:  

—  chemical  analysis;  

—  tensi le test;  

—  impact test (i f testing  is performed);  

—  hardness test.  

1 5.2.7  Assembled Equipment Records 

For PSL 1  assembled equipment,  no records shal l  be required.  

For PSL 2 assembled equipment,  the fol lowing  pressure test records shall  be maintained:  

—  actual  test pressure;  

—  holding  period duration;  

—  additionally,  for USVs,  SSVs,  and BSDVs,  the requirements of 1 5.4 shal l  apply.  

For PSL 3 assembled equipment,  the fol lowing  records shall  be maintained:  

—  al l  records required  for PSL 2;  

—  additionally,  the fol lowing  records shal l  be maintained:  

a)  assembly traceabil ity records,  

b)  hydrostatic pressure test records;  

—  furthermore,  the fol lowing  gas-test records shal l  be maintained  for equipment designated PSL 3G:  

a)  actual  test pressures,  

b)  actual  holding  period durations.  

For PSL 4 assembled equipment,  the fol lowing  records shall  be maintained:  

—  al l  records required  for PSL 3;  

—  additionally,  the fol lowing  gas-test records shal l  be maintained:  

a)  actual  test pressures,  

b)  actual  holding  period durations.  

1 5.2.8  Choke Trim Records 

For PSL 1  and  PSL 2 choke trim,  no records shal l  be required.  

For PSL 3 and  PSL 4 choke trim,  surface NDE records shall  be maintained.  

1 5.3    Records Furnished to Purchaser 

1 5.3.1   General  

These records shall  be provided  by the manufacturer to the original  purchaser of equipment made to 
conform  to this specification.  
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These records,  i f appl icable,  shall  be identical  to or contain  the same information  as those retained by the 
manufacturer.  

These records provided by the manufacturer shall  prominently reference part serial  number(s)  (PSL 3 and PSL 4).  

1 5.3.2  Body,  Bonnet,  End and Outlet Connectors,  Stem, Valve Bore Sealing  Mechanism,  Mandrel  
Tubing  Hanger,  Casing  Hanger,  and Back-pressure Valve Records 

For PSL 1 ,  PSL 2,  and PSL 3,  no records shall  be required for bodies,  bonnets,  end and outlet connectors,  
stem,  valve bore seal ing  mechanisms,  mandrel  tubing  hangers,  casing  hangers,  and back-pressure valves.  

For PSL 4 bodies,  bonnets,  end and outlet connectors,  stem,  valve bore sealing  mechanisms,  mandrel tubing 
hangers,  casing hangers,  and back-pressure valves,  the following records shall  be furnished to the purchaser:  

—  NDE records;  

—  hardness test records;  

—  material  test records;  

—  heat-treatment records.  

1 5.3.3  Ring  Gasket and Nonintegral  Metal  Seals Records 

No records shall  be required.  

1 5.3.4  Closure Bolting  Records 

No records shall  be required.  

1 5.3.5  Nonmetallic Sealing  Material  Records 

For PSL 1 ,  PSL 2,  and PSL 3,  no nonmetall ic seal ing  material  records shal l  be required.  

For PSL 4,  a certificate of conformance stating  that nonmetall ic seals conform  to PSL 4 of this specification  
shall  be furnished to the purchaser.  

1 5.3.6  Slip Hanger Records 

A certificate of conformance stating  that equipment meets the requirements of this specification,  including  
the temperature class/rating  and material  class,  shal l  be furnished to the purchaser.  

1 5.3.7  Assembled Equipment Records 

NOTE  See 1 5.4 for additional  record requirements of BSDVs,  USVs,  and SSVs.  

For PSL 1  and  PSL 2 assembled equipment,  no records shal l  be required.  

For PSL 3 assembled equipment,  the fol lowing  records shall  be furnished to the purchaser:  

—  certificate of conformance stating  that equipment meets the requirements of  PSL 3 of this specification,  
and the temperature and material  class;  

—  assembly traceabil ity records;  

—  pressure test records (see 1 5.2.1 ) .  

For PSL 3G and PSL 4 assembled equipment,  the fol lowing  records shall  be furnished to the purchaser:  

—  al l  records/certifications for PSL 3;  

—  gas-test records (see 1 5.2.1 ) .  
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1 5.4    SSV,  USV,  and BSDV Records 

1 5.4.1   General  

Record requirements for SSV/USV/BSDV valves shal l  be in  accordance with  1 5.2.7,  1 5.3.7,  and the 
additional  requirements g iven in  1 5.4.  

1 5.4.2  Shipping  Report 

The test agency and test report number for Class  I I  or Class I I I  safety valves shal l  be identified  in  the 
shipping  report,  as shown in  the example of Figure 1 8.  

Safety Valve Assembly Shipping  Report  

    Safety valve data:  (circle type)    SSV    USV    BSDV    Manufacturer  ___________________________________ 

     Valve part no.  or model  _______________________________ Serial  no.  ________________________________ 

     Size___________ Rated working  pressure ______________ PSL ____________  Material  class  _____________  

     Temperature class ________________    or Temperature rating:   Max._______________ Min.  _______________ 

Service class ___________ Test agency__________________________ Test report no.____________________ 

Valve di fferential  pressure for actuator sizing  (BSDVs only):  ___________________________ 

Accepted by ________________________________ Date of manufacture (month  and year)  ________________ 

Actuator data:  (circle type):    Hydraulic    Pneumatic    Electric 

      Manufacturer _______________________________  Date of manufacture (month  and year)  ________________ 

      Part/model  no.____________________ Serial  no.  __________________________ Size ___________________ 

      Max.  supply pressure rating  ___________________ Temperature rating  ________________________________ 

      Accepted by ________________________________ Date of manufacture (month  and year)  ________________ 

Safety valve and actuator assembly:  (circle type)    SSV    USV    BSDV 

      Assembler/manufacturer  _____________________________________________________________________ 

      Assembly part no.  or model  ___________________________ Serial  no.________________________________ 

      Accepted by _______________________________ Date of manufacture (month  and year)  _________________ 

Figure 1 8—Example of a Safety Valve Shipping  Report  

1 5.4.3 Test Data Sheet 

All  test data shal l  be recorded on  a test data sheet.  An  example is shown in  Figure 1 9;  other formats to 
include applicable tests are acceptable,  but they shal l  include the same information  as a minimum.  

1 5.4.4  Records Furnished to Purchaser 

The following  shal l  be furnished to the purchaser for each valve:  

—  completed functional  test data sheet as specified in  1 4.1 7.4.2;  

—  shipping  report in  accordance with  Figure 1 8;  

NOTE An  example is  shown in  Figure 1 8;  other formats are acceptable,  but they shal l  include the same 
information  as a minimum.  

—  operating  manual  meeting  the requirements of 1 5.4.5.4 shal l  be furnished to the purchaser;  

—  assembly traceabil ity records.  
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Safety Valve Assembly Factory Acceptance Test Data Sheet  

Safety valve data:  (circle type)    SSV    USV    BSDV   /  Manufacturer_____________________________________ 

Valve part no.  or model  _______________________________    Serial  no.  _________________________________ 

Size___________  Rated working  pressure  _________________   Temperature class/rating  ____________________ 

PSL __________ Service class  _________ Test agency_____________________Test report no.________________ 

Valve di fferential  pressure for actuator sizing  (BSDVs only):  ___________________________ 

Actuator data:  (circle type):    Hydraulic    Pneumatic    Electric /  Manufacturer  ____________________________ 

Part/model  no.____________________________ Serial  no.  _____________________________Size  ____________ 

Max.  supply pressure  ________________ Temperature rating  ____________________________  PSL  ___________ 

Actuator seal  test:              Performed by_______________________________________  Date  _________________ 

At 20 % of supply pressure rating:  

   Start time  ___________  Pressure at start ___________  End time  _____________  Pressure at end  ____________ 

At 1 00 % of supply pressure rating:  

   Start time  ___________  Pressure at start ___________  End time  _____________  Pressure at end____________ 

Actuator operational  test:   Performed by  ____________________________________    Date  ________________ 

Number of cycles completed    ______________________________   Comment (opt)  _________________________ 

Valve shell  test:               Performed by  ________________________________________ Date ________________ 

Primary hold  period:  

   Start time ___________ Pressure at start___________ End time _____________ Pressure at end   _____________ 

Secondary hold  period:  

   Start time ___________ Pressure at start ___________ End time _____________Pressure at end  _____________ 

Valve seat test:                Performed by_________________________________________  Date  ________________ 

Primary hold  period  (Side A):  

   Start time ___________ Pressure at start ___________ End time _____________ Pressure at end  _____________ 

Secondary hold  period (Side A):  

   Start time ___________ Pressure at start___________ End time _____________ Pressure at end  _____________ 

Tertiary hold  period (Side A):  

   Start time ___________ Pressure at start___________ End time _____________ Pressure at end  _____________ 

Primary hold  period  (Side B):  

   Start time ___________ Pressure at start___________ End time _____________ Pressure at end  _____________ 

Secondary hold  period (Side B):  

   Start time ___________ Pressure at start___________ End time _____________ Pressure at end  _____________ 

Tertiary hold  period  (Side B):  

   Start time ___________ Pressure at start___________ End time _____________ Pressure at end  _____________ 

Certified by __________________________________________ Title  _____________________________________ 

Company  ____________________________________________ Date _________________________________ 

Figure 1 9―Example of a Safety Valve Factory Acceptance Test Data Sheet 
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1 5.4.5  M inimum Contents of Manufacturer’s Operating  Manual  

1 5.4.5.1   Design Information  

The manufacturer’s operating  manual  for safety valves shal l  include the fol lowing:  

—  type,  model,  and size for which  the manual  is  appl icable;  

—  performance requirements for which  these types,  model,  and sizes are suitable;  

—  temperature and working  pressure ranges for which  the unit(s)  is  designed;  

—  drawings and i l lustrations g iving  dimensional  data of unit(s) ,  as required,  for instal lation  or operation;  

—  parts l ist.   

1 5.4.5.2  Inspection and Testing  

The fol lowing  minimum inspection  and testing  information  shal l  be included:  

—  checklist for visual  inspection prior to hook-up;  

—  wri tten  and graphic instructions for field  hook-ups;  

—  appropriate test procedures.  

1 5.4.5.3  Installation  

Proper instal lation  methods shal l  be clearly written  and i l lustrated  as  necessary.  Any necessary prel iminary 
lubrication or greasing  shall  be specified in  detai l .  Warnings to indicate potential  danger to personnel  or 
cautions to indicate potential  danger to equipment shall  be clearly marked “Warning” or “Caution .”  

1 5.4.5.4  Operation and Maintenance 

The fol lowing  minimum operation  and maintenance information shall  be included  in  the manufacturer’s 
operating  manual:  

—  maintenance requirements,  including  recommended intervals of maintenance;  

—  proper operating  techniques;  

—  d isassembly and assembly instructions;  

—  assembly diagram  showing  individual  parts in  proper relationship to one another;  

—  repair instructions and precautions,  including  a chart l isting  symptom,  probable cause(s)  of the problem,  
and repairs necessary.  

1 5.4.6  Failure Reporting  

NOTE Fai lure reporting  is an  essential  element of the US federal  regulatory program covering  gas and oi l  production  in  
the Outer Continental  Shelf.  

After receiving  a fai lure report from  the operator,  the manufacturer of the safety valve equipment shall  
respond with in  6 weeks of receipt,  describing  progress in  the fai lure analysis.  The manufacturer shall  also 
notify the operator in  writing  of the results of the analysis and the corrective action.  I f the fai lure analysis  
causes the equipment manufacturer to change the design,  assembly,  or operating  procedures of a model  of 
equipment,  the manufacturer shal l ,  with in  30  days of such  changes,  report them  in  writing  to  al l  purchasers 
and known operators of equipment having  potential  problems.  
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Annex A 
(informative)  

API Monogram Program 
Use of the API  Monogram by Licensees 

A.1  Scope  

The API  Monogram
®
 is  a registered certification  mark owned by the American Petroleum Institute (API)  and 

authorized for l icensing  by the API  Board of Directors.  Through the API  Monogram Program,  API  l icenses 
product manufacturers to apply the API  Monogram  to new products that comply with  product specifications 
and have been manufactured under a quali ty management system  that meets the requirements of API  Q1 .  
API  maintains a complete,  searchable l ist of al l  Monogram l icensees on  the API  Composite List website 
(http://compositel ist.api.org).   

The application  of the API  Monogram and l icense number on products constitutes a representation  and 
warranty by the l icensee to API  and to purchasers of the products that,  as of the date indicated,  the products 
were manufactured under a qual ity management system conforming  to the requirements of API  Q1  and that 
the product conforms in  every detai l  with  the applicable standard(s)  or product specification(s).  API  
Monogram Program l icenses are issued only after onsite audits have verified  that an  organization has 
implemented and continual ly maintained a quality management system  that meets the requirements of API  
Q1  and that the resulting  products satisfy the requirements of the applicable API  product specification(s)  
and/or standard(s).  Although any manufacturer may claim  that i ts products meet API  product requirements 
without monogramming them,  only manufacturers with  a l icense from  API  can apply the API  Monogram  to 
their products.  

Together with  the requirements of the API  Monogram l icense agreement,  this annex establ ishes the 
requirements for those organizations who wish  to voluntari ly obtain  an  API  l icense to provide API  
monogrammed products that satisfy the requirements of the applicable API  product specification(s)  and/or 
standard(s)  and API  Monogram  Program  requirements.   

For information on  becoming  an  API  Monogram  l icensee,  please contact API ,  Certification  Programs,  1 220 L 
Street,  NW,  Washington,  DC 20005 at certification@api.org .  

A.2  Normative References  

For l icensees under the Monogram Program,  the latest version  of th is document shall  be used.  The 
requirements identified therein  are mandatory.   

A.3    Terms and Definitions 

For purposes of this annex,  the fol lowing  terms and definitions apply.  

A.3.1  
API  monogrammable product 
Product that has been newly manufactured  by an  API  l icensee uti l izing  a ful ly implemented API  Q1  compliant 
quality management system  and that meets al l  the API -specified  requirements of the appl icable API  product 
specification(s)  and/or standard(s) .  

A.3.2 
API  product specification  
Prescribed  set of ru les,  conditions,  or requirements attributed to a specified  product that address the 
definition  of terms;  classification  of components;  del ineation  of procedures;  specified  dimensions;  
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m anufacturing  criteria;  m aterial  requ irem ents,  perform ance testing,  desi gn  of activiti es;  and th e 
m easurem ent of quality and qu antity with  respect to m ateri als;  products,  processes,  services,  an d/or 
practices.   

A.3.3 
API-specified requirements 
Requ irem ents,  including  perform ance and l icensee-specified  requ irem ents,  set forth  in  API  Q1  and the 
applicable API  product specification(s)  and/or standard(s) .  

NOTE     Li censee-speci fi ed  requ irem ents inclu de those acti vi ti es necessary to sati sfy API -specifi ed requ i rem ents.  

A.3.4 
design package  
Records and docum ents requ ired to provide evidence that the applicable product has been desi gned i n  
accordance with  API  Q1  an d the requ irem ents of the appl icable product specification(s)  and/or standard(s) .  

A.3.5 
l icensee 
Organization  that has successfull y com pleted the appl icati on and audit process and has been issued a 
l icense by API  to use the API  M onogram  Mark.   

A.4  Quality Management System Requirements 

An org ani zation  applyi ng  th e API  Monogram  to products shall  develop,  m aintain,  and operate at al l  tim es a 
quality m anagem ent system  conform ing  to API  Q1 .  

A.5    Control  of the Application and Removal  of the API  Monogram  

Each l icensee shal l  control  the application and rem oval  of the API  Mon ogram  i n  accordance with  th e 
fol lowing.  

a)  Products that do n ot conform  to API -specified requ irem ents shall  not bear the API  M onogram .  

b)  Each l icensee shal l  develop and m aintain  an  API  Monogram  m arking  procedure that docum ents the 
m arking/m onogram m ing requ irem ents specified by this ann ex and an y appl icable API  product 
specification(s)  and/or standard(s) .  The m arking  procedure shall :   

1 )  define the authori ty responsible for appl ication  an d rem oval  of th e API  M onogram  and l icense 
num ber;  

2)  define the m ethod(s)  used to appl y the M onogram  and l icense num ber;  

3)  identify the location  on  the product where the API  M on ogram  and l icense num ber are to be appli ed;   

4)  requ ire the application  of the date of m anufacture of the product in  conjuncti on  with  the use of the 
API  Monogram  and l icense num ber;  

5)  requ ire that th e date of m anufacture,  at a m inim um ,  be two di gits representi ng  the m onth  and two 
dig its representin g  th e year (e. g.  05-1 2 for May 201 2)  unless otherwise stipu lated in  the applicable  
API  product specification(s)  or standard(s) ;  and  

6)  define the appl icati on  of al l  other requ ired API  produ ct specification(s)  and/or standard(s)  m arking  
requ irem ents.   
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c)  Only an  API  l icensee sh all  appl y the API  Monogram  and its design ated l i cense num ber to API  
m onogram m able products.  

d)  The API  Monogram  and l icense num ber,  when issued,  are si te-specific an d subsequentl y the API  
Monogram  shall  onl y be appli ed at th at site specific l icensed faci l i ty locati on.  

e)  The API  Monogram  m ay be appli ed at an y tim e appropriate during  the produ cti on process but shall  be 
rem oved in  accordance with  the l icensee ’s API  Monogram marking procedure if the product is  
subsequentl y fou nd to be out of conform ance with  an y of the requ irem ents of the applicable API  product 
specification(s)  and/or standard(s)  and API  M onogram  Program .   

For certai n  m anufacturing  processes or types of products,  altern ati ve API  Monogram  m arking  procedures 
m ay be acceptable.  Requ irem ents for alternati ve API  Monogram  m arking  are detailed in  the API  Alternati ve 
Marking  Agreem ent (AMA) ,  which  is available on the API  M onogram  Program  website at  
https://www. api. org/~ /m edia/Files/Certification/M onogram -API QR/0_API -M onogram -API QR/Resources/API -
Monogram -Alt-Marking-Agreem ent_Rev-8_FM-01 1 _M odified-201 80601 . pdf.  

A.6    Design Package Requirements 

Each l icensee an d/or appli cant for l icensi ng  shall  m ai ntai n  a current desi gn  package for al l  of the appl icable 
products that fal l  u nder the scope of each Mon ogram  l icense.  The desig n  package inform ation shal l  provi de 
objecti ve evidence that the product desi gn  m eets the requirem ents of the appl icable and m ost curren t API  
product specificati on(s)  and/or standard(s) .  The design  package(s)  shall  be m ade avail able during  API  au dits 
of the faci l i ty.   

I n  specific instances,  the exclusion  of design  activities is al lowed under the M onogram  Program ,  as detai led  
in  Advisory # 6,  avai lable on  the API  M onogram  Program  website at https://www. api. org/products-and-
services/api-m onogram -and-api qr/advisories-u pdates.   

A.7 Manufacturing  Capabil ity  

The API  Monog ram  Program  is designed to i den tify faci l i ties that have dem onstrated the abil i ty to 
m anufacture equipm ent that conform s to API  specifications and/or standards.  API  m ay refuse ini tial  l icensi ng  
or suspend current l icensing based on  a faci l ity’s level  of manufacturing capabil ity.  I f API  determines that 
additi onal  review is warran ted,  API  may perform additional  audits (at the organization’s expense) of any 
prim ary subcontractors to ensure their com pliance with  applicable specifications.  

Facil i ties with  capabi l iti es that are l im ited to the processes or activities defined bel ow do n o t m eet the 
m anufacturing  capabil ity requirem ents to produ ce new products,  and therefore,  shall  not be l icensed or be  
the basis for l icensing  under the API  Monogram  Program :  

—  capabil iti es that are l im ited to perform ing  final  i nspection and testing  of the pro duct,  except for testin g  
agencies as specifi ed in  API  1 4A an d/or API  6AV1 ;  

—  bu yi n g,  sel l i ng ,  and/or distri buti ng  fin ished produ cts and m aterials;   

—  desig n  an d developm ent activities;   

—  tearin g-down and/or reassem bli ng  of products/com ponents;  and  

—  repairing  or rem anufacturin g  of existing,  used,  worn ,  or dam aged products.  

I n  al l  instances where requirem ents for m anufactu ring  or m anufacturing  faci l i ties are expl icitly identified  
with in  the API  product specification,  those requirem ents shall  take precedence over th is advisory.  
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A.8    Product Marking  Requirements  

A.8.1    General  

These m arking  requ irem en ts shal l  apply onl y to those API  l icensees wishing  to  m ark applicable products i n  
conjunction  wi th  the requirem ents of the API  Monogram  Program .  

A.8.2   Product Specification Identification  

Manufacturers shal l  m ark products as specified by the applicable API  specificati ons or standards.  M arking  
shall  inclu de reference to the applicable API  specification an d/or standard.  U nless otherwise specified,  
reference to th e API  specifications and/or standards shal l  be,  as a minimum,  “API  [Document Number]”  (e.g.  
API  6A,  or API  600).  Unless otherwise specified,  when space al lows,  the marking may include use of “Spec” 
or “Std ,”  as applicable (e.g.  API  Spec 6A or API  Std  600).  

A.8.3   Units   

Products shall  be m arked with  uni ts as specified in  the API  specification  and/or standard .  I f not specified,  
equ ipm ent shall  be m arked with  U SC u ni ts.  U se of dual  un its [U SC un its and  m etric (SI )  units]  m ay be 
acceptable,  i f  such  un its are al lowed by the appl icable product specificati on and/or standard.  

A.8.4   Nameplates  

Nam eplates,  wh en appl icable,  shal l  be m ade of a corrosion -resistant m aterial  u n less otherwise specified by 
the API  specification  and/or standard .  N am eplate shal l  be located as specified by the API  specification  
and/or standard.  I f the location  is n ot specified,  then  the l icensee shall  develop and m aintain  a procedure 
detail ing  th e locati on to which  the nam eplate shall  be appl ied.  Nam eplates m ay be attached at an y tim e 
durin g  th e m anufacturing  process.  

The API  Monog ram  and l icense num ber shall  be m arked on th e n am eplate,  i n  addition  to the other product 
m arking  requirem ents specified by the applicable produ ct specificati on and/or standard.   

A.8.5   License Number 

The API  Monogram  l icense num ber shal l  not be u sed unless i t is  m arked in  conjunction with  the API  
Monogram .  The l icense nu m ber shall  be used in  close proxim ity to the API  M onogram .  

A.9  API  Monogram Program:  Nonconformance Reporting   

API  sol icits i nform ation  on  produ cts th at are found to be n onconform ing  to API -specified requ irem ents,  as 
wel l  as field  fai lures (or m alfunctions) ,  which  are judg ed to be caused by either specification  and/or standard  
deficienci es or nonconform iti es against API -specified requirem ents.  Custom ers  are requ ested to report to  
API  al l  problem s wi th  API  m onogram m ed produ cts.  A nonconform ance m ay be reported using  th e API  
Nonconform ance Reporti ng  System  avai lable at http://ncr. api. org/ncr. aspx.   
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Annex B 
(informative)  

 
Purchasing  Guidelines 

B.1  General  

Annex B provides guidel ines for enquiry and purchase of wellhead and tree equipment.  These guidelines 
consist of data sheets for completion  by the purchaser,  a series of typical  wel lhead and tree configurations,  
and a decision  tree for determining  PSLs.   

The data sheets are designed to perform  two functions:  

a)  assist the purchaser’s decision-making  process;  

b)  assist the purchaser in  communicating  specific needs and requirements,  as well  as information on  the 
wel l  environment,  to the manufacturer for use in  designing  and producing  equipment.  

To use this annex,  a copy of the data sheets should  be completed as accurately as possible.  The typical  
configurations should  be referred to,  as needed,  to select the required equipment.  The decision  tree,  g iven in  
Figure B.1 5,  together with  i ts instructions,  provides the recommended practice as to which  PSL each piece 
of equipment should  be manufactured.  A copy of the data sheet should  then be attached to the purchase 
order or request for proposal.  

B.2 Data Sheets 

The fol lowing  pages contain  questions and  information that can be used to select wel lhead equipment,  
including  chokes and actuators.  Figure B.1  contains general  information that pertains to the entire wel l .  
Figure B.2 through Figure B.1 2 are designed for use with  each type of equipment.  

The effects of external  loads (i .e.  bending  moments,  tensions,  etc. )  on  the assembly of parts are not expl icitly 
addressed by this specification (see 4.3.1 .3) .  The purchaser should  specify any exceptional  loading  
configuration.   

The purchaser should  identify applications that involve fatigue and take appropriate actions to mitigate risk 
via alternate design  methods or other means that have been proven effective.  

The purchaser should  specify whether the design  val idation  procedures i n  Annex F are appl icable.  
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Wellhead Equipment Data Sheet—General  

Well  name(s)  and location(s):   ______________________________________________________________________  

Maximum operating pressure:   ______________________________________________________________________  

Anticipated wellhead shut-in  pressure:   _______________________________________________________________  

Temperature ranges anticipated:   ____________________________________________________________________  

Minimum ambient temperature:   _____________________________________________________________________  

Maximum flowing  flu id  temperature at wel lhead:   ________________________________________________________  

Anticipated composition  of produced flu ids:  CO2   _________________  (mg)   _____________  Chlorides  _______ (mg)  

 __________________________________ H2S  _________________  (mg)   ______________  Other _____________  

Water or brine pH:   _______________________________________________________________________________  

Does NACE MR01 75/ISO 1 51 56 apply?  ______________________________________________________________  

Anticipated production  rates:   _______________________________________________________  m
3
/d  oi l/condensate 

 _______________________________________________________________________________________  m
3
/d  gas 

 _____________________________________________________________________________________ m
3
/d  S&W a 

Wil l  erosion be a concern?                Cause:   ___________________________________________________________  

Will  scale,  paraffin,  corrosion,  or other types of inhibitors be used?   _________________________________________  

Inhibitor type:   ________________  Inhibitor carrier:   ___________  Batch or continuous inhibition?  _______________  

Will  acidification be performed?   _________________________  Type of acid:   _____________________________  

External  coating?  Yes,  type   _________________________  No  __________________________  

Internal  coating?  Yes,  type   _________________________  No  __________________________  

Del ivery requirements:   ___________________________________  

Special  shipping,  packing,  and storage instructions:   _____________________________________________________  

Casing  program 

Top Joint in  String 

 Size  
(OD)  

kg/m  (lb/ft)  Grade Connection Max./Min.  
Casing  Load 

daN (lb)  

Bit Size   
mm (in. )  

Conductor  ____________   ____________   ____________   ___________   ____________   ____________  

Surface casing    ____________   ____________   ____________   ___________   ____________   ____________  

Protective casing   ____________   ____________   ____________   ___________   ____________   ____________  

Production casing   ____________   ____________   ____________   ___________   ____________   ____________  

Tubing   ____________   ____________   ____________   ___________   ____________   ____________  

Type of completion: single or multiple  ____________   ____________   ___________   ____________   ____________  

FOOTNOTE   
a    Sand and water.  

Figure B.1—Wellhead Equipment Data Sheet—General  
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Wellhead Equipment Data Sheet—Casing-head Housing  

Casing-head housing   PSL:   ______________________  PR:   ________________________  

Bottom connector:   Size:   ___________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

Top connector:   Size:   ___________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

Outlets:   Size:   ___________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

  Number:   ________________________________________________  

Equipment for outlets:   Valve-removal  plug:   _______________________________________  

  Valves (right) :   Qty  _________Typ ___ PSL ____ PR ______ 

  Valves (left) :   Qty __________Typ ___ PSL ____ PR ______ 

  Companion flanges:   Qty ____ Typ  ______ PSL  _______  

  Bul lplugs:   Qty  ___________________________________________  

  N ipples:   Qty  ____________________________________________  

  Needle valves:   Qty  _______________________________________  

  Gauges:   Qty  ____________________________________________  

Lock screws?  Yes  _______  No  ______  Lock screw function:   ______________________________________  

Baseplate requirements:   ___________________________________________________________________________  

Special  material  requirements:   ______________________________________________________________________  

Casing hanger:  Size:    

 Type:   _____________________________________________________________________________  

 PSL:   _____________________________________________________________________________  

 PR:   ______________________________________________________________________________  

Temperature rating  (Table 2):   _______________________________________________________________________  

Material  class (Table 3):   ___________________________________________________________________________  

Retained flu id  corrosivity (Table B.1 ) :   _________________________________________________________________  

Witness?  Yes a  __________________________  No  _______________________  

External  coating?  No  ________  Yes  ________ If yes,  type  _____________________________________________  

Internal  coating?  No  _________  Yes  ________ If yes,  type  _____________________________________________  

Flange bolting  requirements (Table 1 6)  Nonexposed   _____  Exposed  _____  Exposed (low strength)   _____  

Main  run  (studs):   ______________ (nuts):   ________    

Outlet inboard (studs):   __________ (nuts):   ________    

Outlet other (studs):   ____________ (nuts):   ________    

Test and auxi l iary equipment:      

Wear bushing:   ____________________________________   

Running  and retrieving  tools:   _________________________    

Test plug:   _______________________________________    

Other requirements:   ______________________________________________________________________________  

FOOTNOTE  
 a    I f yes,  specify what and by whom.  

Figure B.2—Wellhead Equipment Data Sheet—Casing-head Housing  
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Wellhead Equipment Data Sheet—Casing-head Spool  

Casing-head spool   PSL:   ______________________  PR:   ________________________  

Bottom connector:   Size:   ___________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

Top connector:   Size:   ___________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

Outlets:   Size:   ___________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

  Number:   ________________________________________________  

Equipment for outlets:   Valve-removal  plug:   _______________________________________  

  Valves (right) :   Qty  _________  Typ ____ PSL ____ PR _____ 

  Valves (left) :   Qty __________  Typ ____ PSL ____ PR _____ 

  Companion flanges:   Qty ____  Typ  _________PSL  ____________  

  Bul lplugs:   Qty  ___________________________________________  

  N ipples:   Qty  ____________________________________________  

  Needle valves:   Qty  _______________________________________  

  Gauges:   Qty  ____________________________________________  

Lock screws?  Yes  _______  No  ______  Lock screw function:   ______________________________________  

Special  material  requirements:   ______________________________________________________________________  

Bottom casing  spool  packoff size:   ____________________________________________________________________  

 Type:   _____________________________________________________________________________  

 PR:   ______________________________________________________________________________  

Casing hanger:  Size:    

 Type:   _____________________________________________________________________________  

 PSL:   _____________________________________________________________________________  

 PR:   ______________________________________________________________________________  

Temperature rating  (Table 2):   _______________________________________________________________________  

Material  class (Table 3):   ___________________________________________________________________________  

Retained flu id  corrosivity (Table B.1 ) :   _________________________________________________________________  

Witness?  Yes a   _________________________  No  _______________________  

External  coating?  No  ________  Yes  ________ If yes,  type  ______________________________________________  

Internal  coating?  No  _________  Yes  ________ If yes,  type  ______________________________________________  

Flange bolting  requirements (Table 1 6)  Exposed  _________  Nonexposed   _______________  

Outlet inboard (studs):   __________ (nuts):   _________    

Outlet other (studs):   ___________ (nuts):   _________    

Test and auxi l iary equipment:      

Wear bushing:   _______________________________________  

Running  and retrieving  tools:   ________________________    

Test plug:   _______________________________________    

Other requirements:   ___________________________________________________________________________  

FOOTNOTE  
a   I f yes,  specify what and by whom.  

Figure B.3—Wellhead Equipment Data Sheet—Casing-head Spool  
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Wellhead Equipment Data Sheet—Tubing-head Spool  

Tubing-head spool   PSL:   ______________________  PR:  ________________________  

Bottom connector:   Size:   __________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

Top connector:   Size:   __________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

Outlets:   Size:   __________________________________________________  

  Rated working  pressure:   ___________________________________  

  Type:   __________________________________________________  

  Number:   _______________________________________________  

Equipment for outlets:   Valve-removal  plug:   ______________________________________  

  Valves (right) :   Qty  _________ Typ ___ PSL ____ PR ______ 

  Valves (left) :   Qty ___________ Typ ___ PSL ____ PR ______ 

  Companion flanges:   Qty _____ Typ  __________PSL  ____________  

  Bul lplugs:   Qty  __________________________________________  

  N ipples:   Qty  ____________________________________________  

  Needle valves:   Qty _______________________________________  

  Gauges:   Qty  ___________________________________________  

Lock screws?  Yes  _______  No  _____  Lock screw function:   ______________________________________  

Material  requirements:   ____________________________________________________________________________  

Bottom tubing  spool  packoff:  Size:   _____________________________________________________________  

 Type:   ____________________________________________________________  

 PR:   ______________________________________________________________  

Tubing  hanger:  Size:   ____________________________________________________________________________  

 Type:   ____________________________________________________________________________  

 PSL:   _____________________________________________________________________________  

 PR:   _____________________________________________________________________________  

 Back-pressure valve type:   ____________________________________________________________  

 Surface-controlled  subsurface valve control  l ines:   __________________________________________  

Temperature rating  (Table 2):   ______________________________________________________________________  

Material  class (Table 3):   __________________________________________________________________________  

Retained fluid  corrosivity (Table B.1 ) :   ________________________________________________________________  

Witness?  Yes a   __________________________ No  ________________________  

External  coating?  No  _______  Yes  _________If yes,  type  _____________________________________________  

Internal  coating?  No  ________  Yes  _________If yes,  type  _____________________________________________  

Flange bolting  requirements (Table 1 6)  Nonexposed   _____  Exposed ______  Exposed (low strength)   ____  

Main  run  (studs):   _____________ (nuts):   ________    

Outlet inboard (studs):   _________ (nuts):   ________    

Outlet other (studs):   ___________ (nuts):   ________    

Test and auxi l iary equipment:      

Wear bushing:   ___________________________________   

Running  and retrieving  tools:   ________________________    

Test plug:   _______________________________________    

Other requirements:   ________________________________________________________________________ _______ 

FOOTNOTE  
a  I f yes,  specify what and by whom.  

Figure B.4—Wellhead Equipment Data Sheet—Tubing-head Spool  
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Wellhead Equipment Data Sheet—Crossover Flange  

Crossover flange  PSL:   ______________________  PR:   ________________________  

Bottom connector:   Size:   ___________________________________________________  

  Rated working  pressure:  ____________________________________  

  Type:   __________________________________________________  

Top connector:   Size:   ___________________________________________________  

  Rated working  pressure:  ____________________________________  

  Type:   __________________________________________________  

Packoff type:   ____________________________________________________________________________________  

Size:   ________________________________  

Temperature rating  (Table 2):   _______________________________________________________________________  

Material  class (Table 3):   ___________________________________________________________________________  

Retained flu id  corrosivity (Table B.1 ) :   _________________________________________________________________  

Witness?  Yes a   __________________________ No  ________________________  

External  coating?  No  _______  Yes  _________If yes,  type  ______________________________________________  

Internal  coating?  No  ________  Yes  _________If yes,  type  ______________________________________________  

Flange bolting  requirement (Table 1 6)  Nonexposed   _____  Exposed  _____  Exposed (low strength)   _____  

Main  run  (studs):   ______________ (nuts):   ________    

FOOTNOTE  

a   I f yes,  specify what and by whom.  

Figure B.5—Wellhead Equipment Data Sheet—Crossover Flange 

 

Wellhead Equipment Data Sheet—Tubing-head Adapter  

Tubing-head adapter  PSL:   ______________________  PR:   ________________________  

Bottom connector:   Size:   ___________________________________________________  

  Rated working  pressure:  ____________________________________  

  Type:   __________________________________________________  

Top connector:   Size:   ___________________________________________________  

  Rated working  pressure:  ____________________________________  

  Type:   __________________________________________________  

Surface-controlled  subsurface safety valve outlets:  _______________________________________________________  

Number:   _____________________________  

Size:   ________________________________  

Electrical  feed-through connection?  __________________________________________________________________  

Special  material  requirements:   ______________________________________________________________________  

Temperature rating  (Table 2):   _______________________________________________________________________  

Material  class (Table 3):   ___________________________________________________________________________  

Retained flu id  corrosivity (Table B.1 ) :   _________________________________________________________________  

Witness?  Yes a   __________________________ No  ________________________  

External  coating?  No  _______  Yes  _________If yes,  type  ______________________________________________  

Internal  coating?  No  ________  Yes  _________If yes,  type  ______________________________________________  

Flange bolting  requirement (Table 1 6)  Nonexposed   _____  Exposed  _____  Exposed (low strength)   _____  

Main  run  (studs):   ______________ (nuts):   ________    

FOOTNOTE  

a   I f yes,  specify what and by whom.  

Figure B.6—Wellhead Equipment Data Sheet—Tubing-head Adapter 
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Wellhead Equipment Data Sheet—Tree and Choke  

Tree       Sing le ___   Dual  ___   Sol id  block ___   Stacked  ___ 

 Si ze Materi al  a  PSL PR Witness? b 

External  
coati ng ? 
I f yes,   
state type 

Flanged  
bolting  
requ i rem ents c   
Stu ds Nuts 

Ring  
gasket 
type 

Lower m aster valve:   _____________________________________________________________________________

U pper master valve:   _____________________________________________________________________________

Swab (crown)  valve:   _____________________________________________________________________________

Wing  valve—i nboard:   ____________________________________________________________________________

Wing  valve(s)—other:   ____________________________________________________________________________

Tee/cross (ci rcle one) :   ___________________________________________________________________________

Choke:  _______________________________________________________________________________________

End flang e:   ____________________________________________________________________________________

Com panion flanges:   _____________________________________________________________________________

I nstrum ent flang es:   ______________________________________________________________________________

Tree cap/top conn. :   ______________________________________________________________________________

Rated working  pressure:   __________________________________________________________________________

Retained flu id  corrosi vi ty (Table B. 1 ) :   ________________________________________________________________

Tem peratu re rating  (Table 2) :   ______________________________________________________________________

Materi al  class (Table 3) :   __________________________________________________________________________

U pper master prepared for actu ator:  Yes  ___  No  _____I f yes,  specify Class I ,  I I ,  or I I I  below PR column 

Wing  valve—i nboard prepared for actu ator:   Yes  _____No  _____I f yes,  specify Class I  or I I  below PR colum n 

Wing  valve—other prepared for actuator:   Yes  _____No  _____I f yes,  specify Class I  or I I  below PR colum n 

Choke: adju stable or fixed:   ________________________________________________________________________

Orifi ce si ze:   ______________________________________Nom inal  si ze:   __________________________________

Pressu re drop:   _________________________________________________________________________________

Flowli ne connector:  Size:   _____________________________________________________________________

 Type:   ____________________________________________________________________

Special  m ateri al  requirem ents:   ______________________________________________________________________

Other requirem ents:  

Upper master valve type actuator 
requirements: 

Pneu. /pi ston   _______________H ydr. /pi ston   _________  Electri c  ___  

Supply pressu re/power:   _________________ Pneu. /di aphragm   ___________H ydr. /di aphragm   _____  Electri c  ___  

Air  _____________  Gas  _______________   

Wing  valve type actu ator requ irem ents:  Pneu. /pi ston   _______________H ydr. /pi ston   _________  Electri c  ___  

 Pneu. /di aphragm   ___________H ydr. /di aphragm   _____  Electri c  ___  

Supply pressu re:   _______________________  

Other:   ________________________________________________________________________________________

 ______________________________________________________________________________________________

FOOTNOTES  

a  Define or specify material  requirem ents and,  i f cladding  or other corrosion -resistant materials are to be inlaid,  state base 
m aterial  type/clad m aterial  type,  e. g.  41 30/625.  

b  I f yes,  specify what and by whom .  
c  I ndicate required bolting  for the appl icable retained flu id and tem perature class specified in  Table 1 7.  

Figure B.7—Wellhead Equipment Data Sheet—Tree and Choke 
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Wellhead Equipment Data Sheet—Multistage Crossover Spool  

Multistage crossover spool   PSL:   ____________________  PR:   __________________ 

Bottom connector:   Size:   ___________________________________________ 

  Rated working  pressure:   ____________________________ 

  Type:   ___________________________________________ 

   

Outlets lower:   Size:   ___________________________________________ 

  Rated working  pressure:   ____________________________ 

  Type:   ___________________________________________ 

  Number:   ________________________________________ 

Equipment for lower outlets:   Valve-removal  plug:   _______________________________ 

  Valves (right) :   Qty:____ Typ:_____ PSL:   _______  PR:   ___ 

  Valves (left) :     Qty:____ Typ:_____ PSL:   _______  PR:   ___ 

  Companion flanges:   Qty  _______  PSL:   _______  

  Bul lplugs:   Qty  ____________________________________ 

  Nipples:   Qty  _____________________________________ 

  Needle valves:   Qty  ________________________________ 

  Gauges:   Qty  _____________________________________ 

   

Outlets upper:   Size:   ___________________________________________ 

  Rated working  pressure:   ____________________________ 

  Type:   ___________________________________________ 

  Number:   ________________________________________ 

Equipment for upper outlets:   Valve-removal  plug:   _______________________________ 

  Valves (right) :   Qty:____ Typ:_____ PSL:  _____ PR: _____ 

  Valves (left) :     Qty:____ Typ:_____ PSL:  _____ PR: _____ 

  Companion flanges:   Qty ______ PSL:  ______ 

  Bul lplugs:   Qty  ____________________________________ 

  Nipples:   Qty  _____________________________________ 

  Needle valves:   Qty  ________________________________ 

  Gauges:   Qty  _____________________________________ 

Top connector:   Size:   ___________________________________________ 

  Rated working  pressure:   ____________________________ 

  Type:   ___________________________________________ 

Special  material  requirements:   ___________________________________________________________ 

Temperature rating  (Table 2):   ___________________________________________________________ 

Material  class (Table 3):   ___________________________________________________________ 

Retained fluid  corrosivity (Table B.1 ) :   ___________________________________________________________ 

Lock screws?  Yes  ___________________ No  ______  Lock screw function:   _______________________________ 

   

Figure B.8—Wellhead Equipment Data Sheet—Multistage Crossover Spool  
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Wellhead Equipment Data Sheet—Multistage Crossover Spool  (continued)   

Casing  hanger (lower):  Size:   _______________________________________________

   

 Type:   _______________________________________________

 PR:   _______________________________________________

 PSL:   _______________________________________________

Restricted-area packoff (lower) :  Size:   _______________________________________________

 Type:         _______________________________________________ 

Temperature rating  (Table 2):   ____________________________________________________________ 

Material  class (Table 3):   ____________________________________________________________ 

Retained fluid  corrosivity (Table B.1 ) :   ____________________________________________________________ 

Casing  hanger (upper):  Size:  _____________________________________________________  

   

 Type:   ____________________________________________________ 

 PR:   ____________________________________________________ 

 PSL:   ____________________________________________________ 

Restricted-area packoff (upper)  Size:   ____________________________________________________ 

 Type:   ____________________________________________________ 

Temperature rating  (Table 2):   ___________________  

Material  class (Table 3):   ___________________  

Retained fluid  corrosivity (Table B.1 ) :   ___________________  

  

Flange bolting  requirements (Table 1 6)  Nonexposed   ________  Exposed  _______  Exposed (low strength)   ____  

Outlet lower (studs):   ________________(nuts):   _____________________________________________________  

Outlet upper (studs):   _______________(nuts):   _____________________________________________________  

Main  run  (studs):    __________(nuts):   _____________________________________________________  

Other requirements:  _______________________________________________________________________________  

Witness?  No  ________________________Yes a   _______________________________________________________  

External  coating?  No  _________________Yes  _______________  I f yes,  type:   ______________________________  

Internal  coating?  No  __________________Yes  _______________  I f yes,  type:   ______________________________  

Test and auxi l iary equipment:  (top and/or bottom)   _______________________________________________________  

Wear bushings:   __________________________________________________________________________________  

Running  and retrieving  tools:   ________________________________________________________________________  

Test plugs:   ______________________________________________________________________________________  

Other requirements:  _______________________________________________________________________________  

FOOTNOTE  

a   I f yes,  specify what and by whom.  

Figure B.8—Wellhead Equipment Data Sheet—Multistage Crossover Spool  (continued)   
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Wellhead Equipment Data Sheet—Wellhead Safety Valves  

Wellhead safety valves  

General   

Special  environmental  conditions   _____________Unusual  ambient or operating  temperatures,  or 
atmospheric conditions conducive to corrosion  or 
underwater use 

Coating   _________________________________ 

Shipping  instructions  ______________________ 

SSV/USV valve  

(Class I ,  I I ,  or I I I  SSV/USV)   __________________ 

Manufacturer  ____________________________Model  and type  __________________________________  

Size  ___________________________________ 

Rated working  pressure  ____________________ 

Temperature range  ________________________ 

SSV/USV actuator  

Manufacturer  ____________________________Model  and type  __________________________________  

Cyl inder rated working  pressure  ______________ 

Operating  pressure  ________________________Purchaser to specify avai lable supply pressure,  i f 
applicable 

Temperature range  ________________________ 

Lock-open device  _________________________ 

USV  ___________________________________Working  water depth   ______________________________  

Figure B.9—Wellhead Equipment Data Sheet—Wellhead Safety Valves 

Equipment Data Sheet—Boarding  Shutdown Valves  

General   

Special  environmental  conditions  _________
  

Unusual  ambient or operating  temperatures,  or 
atmospheric conditions conducive to corrosion,  or use in  
the offshore splash  zone 

Coating   ___________________________  

Shipping  instructions   ______________  

BSDV valve   

(Class I ,  I I ,  or I I I  BSDV)   ________________  

Manufacturer  __________________________ Model  and type __________________________________ 

Size  _________________________________  

Rated working  pressure __________________  

Temperature range ______________________  

BSDV actuator  

Manufacturer  ________________________ Model  and type __________________________________ 

Cyl inder rated working  pressure ____________  

Operating  pressure ______________________ Purchaser to specify avai lable  supply pressure,  i f 
applicable 

Temperature range ______________________  

Figure B.1 0—Equipment Data Sheet—Boarding  Shutdown Valves 
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Wellhead Equipment Data Sheet—Choke Sizing  

Appl ication   

Flu i d  

Qu anti ty  

End connectors / A&B Dim ensions a   

Pressure rating/i nlet  Outlet  

Tem peratu re rati ng   

Materi al  class Body  Tri m   

PSL PR  

Service condi tions at Max.  flow (u ni ts)  Norm al  flow (u nits)  Mi n.  flow (u nits)  

Pressure I nlet    

 Outl et or P    

Tem peratu re at i n let    

Oi l  Flow rate    

 S. G.  (i f available)     

Gas Flow rate    

 or G. O. R.     

 S. G.  (i f available)     

Liquid Flow rate    

 S. G.  (i f available)     

Manual/actuated  

Actu ator type/m ake/model   

Power source  

Manual  overri de  

Posi tion  indi cati on  Local   Rem ote/position  transm i tter  

Posi tioner  

Addi tional  comm ents 

Adjustable or posi ti ve:  

 

Maxi m um  ori fice di am eter:  

 

Type of flow bean:  

 

 

FOOTNOTE  

a    See Figure 1 6 and Figure 1 7.  

Figure B.1 1—Wellhead Equipment Data Sheet—Choke Sizing  
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Wellhead Equipment Data Sheet—Actuator and Bonnet  

 Quanti ty   Quanti ty   Quanti ty 

Pneumatic    Hydraulic    Electric   

Diaphragm  Single  Conventional  Rising  stem   

 Double   Nonrising  stem   

     

Piston  Single      

 Double  Wirecutter _____ Wire/cable size _____ 

 Self-contained _____ Stand-alone power source _____ 

Supply requirements/specifications   

Pneumatic Hydraulic 

Avai labil i ty  MPa (psi)   Avai labil i ty  MPa (psi)   

Max.    Min.    Max.    Min.    

Clean air          

N itrogen          

     Self-contained     

Other     Other      

           

Electric     

Voltage         

DC  AC  Phase  Frequency   

Current available        

Other         

           

Actuator requirements/specifications Field  data  

Actuator   Customer   

Temperature rating  (Table 2)   Field location    

  Platform   

Materials class (Table 3)   Well  No.    

External  coating?  No  Yes   Closed-in  tubing-head pressure  MPa (psi)   

 I f yes,  type        

    Accessories 

    Fusible hold-open  device   

    Manual  hold-open device   

    Quick exhaust valve   

    Position  indication  a)  local    

     b)  remote   

        

Bonnet requirements 

Size    Specification   PSL    

 

Model  

   SSV/USV/BSDV  

PR2 _________ 

 2  ______   

Rated  working  pressure  MPa (psi)     3     

      3G    

      4     

               

Material  class:       Temperature rating:      

Figure B.1 2—Wellhead Equipment Data Sheet—Actuator and Bonnet 
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B.3   Typical  Wellhead and Tree Configurations 

Examples of typical  wellhead and tree configurations are shown in  Figure B.1 3 and Figure B.1 4.  Also 
included are examples of casing  and bit programs that are consistent with  the wellheads shown.  

 

Key 

1  tubing-head top flange 34.5 MPa (5000 psi)  

2  casing-head top flange 20.7 MPa (3000 psi)  or 34.5 MPa (5000 psi)  

Typical  Programs 

Casing  Program 

mm (in. )  

Bit Program 

mm (in. )  

Casing-head Top Flange 

mm; MPa (in. ;  psi)  

Tubing-head Top Flange 

mm; MPa (in. ;  psi)  

21 9.1  (8
5
/8)  x 1 39.7 (5

1
/2)  200.0 (7

7
/8)  279;  20.7 (1 1 ;  3000)  1 79;  34.5 (7

1
/1 6;  5000)  

244.5 (9
5
/8)  x 1 77.8 (7)  21 5.9 (8

1
/2)  or 222.2 (8

3
/4)  or  

273.1  (1 0
3
/4)  x 1 93.7 (7

5
/8)  250.8 (9

7
/8)   279;  34.5 (1 1 ;  5000)   

Figure B.1 3—Typical Wellhead and Tree Configuration for a 34.5 MPa (5000 psi) Rated Working Pressure 
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Typical  Programs  

Casing  Program 
 

mm (in. )  

Bit Program 
 

mm (in. )  

Casing-head  
Housing  Top 

Flange 

mm; MPa (in. ,  psi)  

Casing-head  
Spool  Top Flange 

mm; MPa          
(in. ,  psi)  

Tubing-head  
Top Flange 

mm; MPa       
(in. ,  psi)  

406.4 x 273.1  x 1 93.7 

(1 6 x 1 0
3
/4  x 7

5
/8)  

374.7 x 250.8 or 241 .3 

(1 4
3
/4  x 9

7
/8  or 9

1
/2)  

425;  34.5 

(1 6
3
/4;  5000)  

279;  69.0 

(1 1 ;  1 0,000)  

1 79;  69.0 

(7
1
/1 6;  1 0,000)  

406.4 x 298.5 x 244.5 x 1 77.8 l iner 

(1 6 x 1 1
3
/4  x 9

5
/8  x 7)  l iner 

374.7 x 269.9 x 21 5.9 

(1 4
3
/4  x 1 0

5
/8  x 8

1
/2)   

425;  34.5 

(1 6
3
/4;  5000)  

346;  69.0 

(1 3
5
/8;  1 0,000)  

1 79;  69.0 

(7
1
/1 6;  1 0,000)  

   279;  69.0 

(1 1 ;  1 0,000)  

 

339.7 x 244.5 x 1 77.8 

(1 3
3
/8  x 9

5
/8  x 7)  

31 1 .2 x 21 5.9 x 1 52.4 

(1 2
1
/4  x 8

1
/2  x 6)  

346;  34.5 

(1 3
5
/8;  5000)  

279;  69.0 

(1 1 ;  1 0,000)  

1 79;  69.0 

(7
1
/1 6;  1 0,000)  

273.1  x 1 93.7 x 1 27.0 

(1 0
3
/4  x 7

5
/8  x 5)  

250.8 x 1 65.1  

(9
7
/8  x 6

1
/2)  

279;  34.5 

(1 1 ;  5000)   

279;  69.0 

(1 1 ;  1 0,000)  

1 79;  69.0 

(7
1
/1 6;  1 0,000)  

Figure B.14—Typical Wellhead and Tree Configuration for a 69.0 MPa (1 0,000 psi) Rated Working Pressure 

Key 
a  69.0 MPa (1 0,000 psi) .  
b  34.5 MPa (5000 psi) .  
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B.4 Product Specification Levels 

B.4.1  General  

This specification  establishes requirements for four PSLs.  These four PSLs are independent of verification  
and val idation  of a product and define different levels of manufacturing  requirements.  Equipment with  a PSL 
has specific qual ity control ,  material ,  and testing  requirements for equipment covered by this specification  
(see 4.3.4) .   

PSL 1  represents the set of basic or minimum requirements for quality,  material,  and testing.  Al l  products to  
which  a PSL applies minimally satisfy PSL 1  requirements for conformance with  this specification.  H igher 
level  PSLs may be appl ied  to  the equipment by the manufacturer or may be specified by the purchaser,  
based on intended use of the equipment.  SSVs,  USVs,  and  BSDVs cannot be PSL 1 .  

PSL 2 contains al l  the quali ty and testing  requirements of PSL 1  but imposes additional  requirements as 
detailed in  this specification.  BSDVs cannot be PSL 2.  The additional  requirements include  l im itations to 
variance between  the material  QTC and the production  material.  I t includes requirements for Charpy testing  
for service temperature –20 °F and below,  volumetric inspection  of welds,  and magnetic particle inspection  of 
accessible wel l  wetted surfaces.    

PSL 3 contains al l  the quali ty and testing  requirements of PSL 2 but imposes additional  requirements  as  
detailed in  this specification.  The additional  requirements include restricted tolerance of material  chemistry,  
changes to  the material  QTC in  relation  to  the section  th ickness of the equipment parts.  I t includes Charpy 
testing  for al l  service temperatures;  volumetric inspection of all  material  in  body,  bonnets,  flanges,  and  
stems;  wet magnetic particle inspection  of al l  accessible surfaces;  and extended hydrostatic test times.   

NOTE  The designation  “PSL 3G” contains the same qual ity and  testing  requirements of PSL 3 with  the addition  of gas 
testing;  end connectors and hangers do not require gas testing,  so PSL 3G does not apply.  

PSL 4 contains the h ighest level  of quality and testing  requirements for any product with in  this specification.  
PSL 4 equipment meets al l  the requirements of PSL 3 and  would  apply to h igh-pressure equipment used in  
sour service.  

Figure B.1 5 shows the recommended specification  level  for primary equipment.  Primary equipment of a 
wel lhead assembly includes the fol lowing,  as a minimum:  

—  tubing  head;  

—  tubing  hanger;  

—  tubing-head adapter;  

—  lower master valve.  

Al l  other wellhead parts are classified as secondary.  The specification  level  for secondary equipment may be 
different than  the level  for primary equipment.  

The selection  of a PSL should  be based on  a quanti tative risk analysis,  which  is a formal  and systematic 
approach to identifying  potential ly hazardous events and estimating  the l ikelihood and consequences to 
people,  environment,  and resources,  of accidents developing  from  these events.  

The fol lowing  comments apply to the basic questions asked in  Figure B.1 5.  
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Figure B.1 5—Recommended Minimum PSL for Primary Parts  
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B.4.2 NACE MR01 75/ISO 1 51 56  

This appli es i f the partial  pressure of H 2S in  the produced flu id  equals or exceeds the m inim um  am ount 
specified by N ACE M R01 75/I SO 1 51 56 for sour service.  

B.4.3  High H2S Concentration 

Use “Yes” if the H2S concentrati on  of the produced flu id  is such  that in  air an  H 2S concentrati on of 70 m l/m
3

 
[70 ppm  (parts per m ill ion)]  can develop in  case of a leak (hum an sense of sm ell  cannot detect concentrations 
higher than 70 m l/m

3
) .  

Alternatively,  use “Yes” if the radius of exposure (ROE) to 1 00  m l/m
3

 (1 00 ppm )  H 2S is greater than 1 5 m  
(50 ft)  from  the wellhead.  ROE is defined i n  Texas Adm inistrative Code,  Title  1 6,  Part 1 ,  Chapter 3,  
Rule 3. 36,  b)  3) ;  see B. 4. 5.  Other m ethods of calculatin g  ROE m ay appl y,  dependi ng  on  local  regu lations.  

The above requ ires the knowledge of the adjusted open  flow rate of offset wells.  I f this is not available,  but i f 
H 2S can  be expected,  a 1 00 m l/m

3
 (1 00 ppm )  ROE equal  to 1 000 m  (3000 ft)  m ay be assum ed.  

B.4.4  Close Proximity 

U sers who are accustom ed to the use of the close-proxim ity and radius-of-exposu re concepts m ay substitute 
close-proxim ity for gas well  in  Figure B. 1 5.  

The potential  im pact of an  uncontrolled em ission  of H 2S on  l i fe and the environm ent near the wel lh ead 
should  be evalu ated as part of the proxim ity assessm ent.  The following  l ist of i tem s can be used  for 
determ ining  potential  risk.  

a)  1 00 m l/m
3

 (1 00 ppm )  ROE of H 2S is greater than 1 5 m  (50 ft)  from  the wel lh ead and inclu des an y part of 
a publ ic area except a public road.  ROE is defined  in  B.4.5.  “Public  area” means a dwell ing,  place of 
busin ess,  place of worshi p,  school,  hospital,  school  bus stop,  governm ent bu i ldi ng,  a pu bl ic road,  al l  or 
any portion  of a park,  city,  town,  vi l lag e,  or other si m ilar area that one can expect to be populated.  
“Public road”  m eans an y street or road owned or m ain tain ed for pu bl ic access or u se.  

b)  500 m l/m
3

 (500 ppm )  ROE of H 2S is greater than 1 5 m  (50 ft)  from  the wellh ead and includes an y part of 
a pu bl ic area as well  as a publ ic road.  

c)  Well  is  located in  an y environm entall y sensiti ve area,  such  as a park,  wi ldl ife preserve,  city l im its,  etc.  

d)  Well  is  located within  46 m  (1 50 ft)  of an  open flam e or fired equ ipm ent.  

e)  Well  is  located within  1 5 m  (50 ft)  of a public road.  

f)  Well  is  located in  or near i nland navig able waters.  

g)  Well  is  located in  or near surface dom estic water su pplies.  

h)  Well  is  located within  1 07 m  (350 ft)  of any dwel l i ng.   

These conditions are recommended minimum considerations.  Any local regulatory requirements should be met.  

B.4.5 Radius of Exposure of H2S 

The followin g  i nform ation i s taken from  Texas Railroad Com m ission  Ru le 36.  SI  m etric -equivalent rules are  
not g iven,  as the m ethod of determ ining  the ROE is used in  the U nited States only.  Other m ethods of 
calculatin g  ROE m ay appl y,  dependin g  on  local  regu lations.  
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The location,  X1 00,  of the 1 00 m l/m
3

 (1 00 ppm )  ROE is determ ined as g i ven in  Equ ation  (B. 1 ):  

X1 00  =  [(1 . 589) (yH 2S) (q) ]
0. 6258

                                                                                    (B. 1 )  

The locati on,  X500,  of the 500 m l/m
3

 (500 ppm )  ROE is determ ined as g i ven in  Equ ation  (B. 2):  

X500 = [(0. 4546) (yH 2S) (q) ]
0. 6258

                                                                                          (B. 2)  

where 

yH 2S  is  the m ole fraction  H 2S in  the g aseous m ixture avai lable for escape;  

X is ROE,  expressed in  feet;  

q  is  the m axim um  volu m e flow rate determ ined to be available for escape,  expressed in  cubic feet 
per day.  

The volum e flow rate used as the escape rate in  determ ining  the ROE shal l  be that specified  below,  as 
applicable.  

a)  For new wel ls in  developed areas,  the escape rate shal l  be determ ined by usi n g  the current-adjusted 
open  flow rate of offset wel ls,  or the field -average current-adjusted open flow rate,  whichever is larger.  

b)  The escape rate used i n  d eterm ining  th e ROE shall  be corrected to standard conditi ons of 0. 1 01  MPa 
(1 4. 65 psia)  and 1 6 °C (60 °F) .  

B.5 Corrosivity of Retained Fluid 

To select the desired m aterial  class  in  Table 3,  th e purchaser shou ld  determ ine the corrosivity of the 
retain ed,  produced,  or i njected flu id  by considerin g  the various environm ental  factors an d producti on  
vari ables l isted  in  Fi gure B. 1 .  General  corrosion,  SCC,  erosion-corrosion,  an d sulfide stress cracking  (SSC)  
are al l  influenced by the interaction  of the environm ental  factors and the producti on  variables.  Other factors  
and vari ables n ot l isted in  Figure B. 1  m ay also influ ence fluid  corrosivity.  

The purchaser should  determ ine wh ether m aterials shal l  m eet N ACE MR01 75/I SO 1 51 56 for sour service.  
NACE M R01 75/I SO 1 51 56 is concerned onl y with  the m etall ic m aterial  requirem ents to  prevent SSC an d not 
with resistance to general  corrosion.  The im pact of the partial  pressure of carbon dioxide should be assessed,  
which generally relates to corrosivity in  wells,  as shown  in  Table B. 1 .  This table is a guideline only.  

Analysis of produced fluids m ight not predict the field  perform ance of m etall ic or n onm etall ic m aterial.  

The m inim um  partial  pressure of carbon  di oxide required to i nitiate corrosi on  and  the relative effect of 
increasi ng  partial  pressu res on the corrosion  rate are strongl y i nfluenced by other environm ental  factors and  
production variables,  such  as:  

a)  tem perature;  

b)  H 2S level;  

c)  pH;  

d)  chlori de ion  concentration;  

e)  sand producti on;  

f)  water producti on and com positi on;  

g)  types and  relati ve am ounts of produced h ydrocarbons.  
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Table B.1—Relative Corrosivity of Retained Fluids as Indicated by CO2  Partial  Pressure 

Retained Fluids Relative Corrosivity 
  Partial  Pressure of CO2  

MPa psia 

General  service Noncorrosive < 0.05 < 7 

General  service Sl ightly corrosive 0.05 to 0.21  7 to 30 

General  service Moderately to h ighly corrosive  >  0.21  > 30 

Sour service Noncorrosive < 0.05 < 7 

Sour service Sl ightly corrosive 0.05 to 0.21  7 to 30 

Sour service Moderately to h ighly corrosive > 0.21  > 30 

Finally,  the purchaser should  consider future service of the well  when selecting  a material  class.  Future 
servicing  needs should  include evaluation  of anticipated changes in  the acid -gas partial  pressures for 
production or increased water production  with  or without increased chloride content.  I t also should  include 
anticipated operations such  as acidification  or other well  treatments.  

B.6 Use of Castings 

Purchaser should  evaluate the use and requirements of cast,  pressure-containing  parts for an  appl ication.  
The manufacturing  methods for forging  (wrought)  and castings may produce differences in  performance,  
quality,  grain  structure,  and  corrosion resistance for the same PSL.  However,  castings may be beneficial  for 
parts of large size or complex shape.  

Castings inherently have more problems with  porosity,  cavities,  and inclusions.  The hot working  practices of 
wrought parts close porosity and cavities.  Additionally,  grain  structure is improved by hot work.  Grain  
structure can affect corrosion and toughness of the part.  Specifying  PSL 2 or PSL 3 wi l l  enable application  of  
standard surface and volumetric inspections of castings for intended service.  

Purchasers may l im it appl ications or increase the PSL for a cast part as deemed appropriate for the 
equipment’s classification  (primary/secondary)  or service conditions.  Table B.2 provides an application guide 
for pressure-containing  parts based on  equipment classification and  service conditions.  

B.7 Fire Testing 

When fire resistance qual ification  of equipment in  this specification  is required,  qualification  in  accordance 
with  API  6FA (for gate,  plug,  and ball  valves) ,  API  6FB (for OECs)  or API  6FD (for check valves)  should  be 
specified or as agreed to between the manufacturer and the purchaser.  

Table B.2—Recommended Service Limits for Castings 

Rated Working  
Pressure 

Material  Class 

AA,  BB,  CC DD,  EE,  FF HH 

 1 3.8 MPa 
(2000 psi)  

Wrought or cast  Wrought or cast  Wrought or cast  

 20.7 MPa 
(3000 psi)  

Wrought or cast  Wrought or cast  Wrought or cast  

34.5 MPa 
(5000 psi)  

Wrought or cast Wrought or cast  Wrought or cast  

 69.0 MPa 
(1 0,000 psi)  

Wrought or cast Wrought  Wrought  

 1 03.5 MPa 
(1 5,000 psi)  

Wrought  Wrought  Wrought  

 1 38.0 MPa 
(20,000 psi)  

Wrought  Wrought  Wrought  

FOOTNOTE  

See Table 5 for minimum PSL and Figure B.1 5 for additional  PSL guidance.  
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Annex C 
(informative)  

 
Conversion Procedures—Units of Measure 

C.1  General  Information 

C.1 .1  General  

Ann ex C provides dim ensions and data expressed in  U SC units,  which  m ay be used as alternati ve uni ts to  
those SI  u nits u sed in  the body of this specification,  wh ile m aintai nin g  com plete interchang eabil ity.  

These conversion  procedu res are changed from  previ ous edi tions.  There are two sign ificant con version  
changes that affected m any dim ensions specified  in  m il l im eters.  

a)  The inch  dim ensions with  fraction al  ori gi n  are not converted from  the exact decim al  equ i valent,  but from  
the decim al-form at value specified i n  th is editi on.  For exam ple,  2. 56 in.  are converted just as written :  
2. 56 in.  x 25. 4 = 65. 0 m m ,  whereas previous editi ons converted as fol lows:  

2. 56 in.    2
9

/1 6  i n.  = 2. 5625 in.  = 2. 5625 in.  x 25. 4 = 65. 1  m m .  

b)  Roundin g  rules for SI  dim ensions were revised to redu ce variations in  g eom etry between equ ipm ent.  For 
exam ple,  flang e ODs are now rounded to 1  m m  instead of 5 m m .   

C.1 .2 Conversion Rules 

The dim ensions in  SI  units  were obtained by converti ng  from  dim ensional  tab les of API  6A in  accordance 
with  the fol lowin g  procedures.  The conversi on  is i l lu strated in  the fol lowin g  exam ple.  

a)  Multiply the publish ed decim al  valu e or the decim al  equi valent of a fractional -i nch  dim ension  by 
25. 4 m m /in.  to obtain  the exact m i l l im eter dim ension.  

EXAMPLE 4. 31  in.  x 25. 4   1 09. 474 m m .  

NOTE The period i s always u sed as the decim al  sig n.  

b)  Then,  do the roun ding  i ndicated for the particular di m ension.  Roun ding  ru les m ay vary for different 
dim ensions,  dependi ng  on the appl ication of the dim ension .  

EXAMPLE 

—  I f the above dimension were to be rounded to the nearest even 5 mm,  the resulting  dimension would be 1 1 0 mm.   

—  I f the above dimensi on  were to be rounded to the accu racy nearest to the i nch  dim ensi on,  that wou ld be XXX. X 
m m ,  and the resulti ng  di m ension  would  be 1 09. 5  m m .  

C.2   6B and 6BX Flanges and Studded Outlets 

C.2.1  Pressure Ratings 

The selected ratin gs in  m egapascals have been  converted from  the dim ensional  tables of API  6A i n  such  a 
way as to preserve th e ratio  of pressure ratings,  expressed i n  pou nds per square inch,  wh ile sti l l  using  
conveni ent sim ple num bers,  as g i ven  i n  Table C. 1 .  
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Table C.1—Pressure Rating  Conversion between SI  and USC for API  6A Equipment  

Megapascals (MPa) Pounds per Square Inch (psi)  

1 3.8 2000 

20.7 3000 

34.5 5000 

69.0 1 0,000 

1 03.5 1 5,000 

1 38.0 20,000 

C.2.2 Nominal  Sizes 

Nominal  bore sizes for flanges and studded outlets in  this specification  are expressed in  USC unit values 
only.  The nominal  size is for identification purposes and is not a manufacturing  dimension.  

C.2.3 Rounding Rules 

The fol lowing  ru les were used to  develop flange dimensions.  

a)  For the maximum bore,  round to  the nearest 0. 1  mm.  

EXAMPLE 2.09 in.    53.086 mm   53.1  mm.  

b)  For the flange OD,  round to the nearest 1  mm.  

NOTE This is not consistent with  ANSI  practice or previous editions of th is specification.  

EXAMPLE  8.1 2 in.    206.248 mm   206 mm.  

c)  For the maximum chamfer,  round to the nearest 1  mm.  

EXAMPLE 0.1 2 in.    3.048 mm   3  mm;           

0.25 in.    6.350 mm   6  mm.  

d)  For the raised face diameter,  round to the nearest 1  mm.  

e)  For the thickness of flange,  round up to the next 0. 1  mm.  

f)  For the dimensions J1 ,  J2,  and J3,  round to the nearest 0.1  mm.  

g)  For the radius at back face,  convert as g iven in  Table C.2.   

Table C.2—Conversions for the Radius at Back Face 

Millimeters Inches 

9.6 0.38 

1 5.7 0.62 

1 9.0 0.75 

20.6 0.81  

25.4 1 .00 
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h)  For the tolerance for the bolt h ole location  ± 0. 8 m m .  

i )  For the bolt circle,  round to the n earest 0. 1  m m .  

j )  For the bolt hole di am eter,  round up to the n ext even m il l im eter.  Tolerances are as g i ven  in  Table C. 3.  

Table C.3—Rounding  Values for Hole Sizes and Tolerances 

Hole Size 
Tolerance 

m m 

< 42 m m 
+2 
–0. 5 

≥ 42 mm and  ≤  74mm 
    +2.5 

–0. 5 

> 74 m m 
+3 

–0. 5 

k)  For the stu d leng ths,  rou nd to th e nearest 5 m m .   

l )  Segm ented flange dim ensions are rounded as fol lows:  

—  E  dim ension:  Round to the nearest 0. 1  m m ; 

—  F dim ension:  0. 1 2 in.  becom es 3 m m ; 

—  K dim ension:      Rou nd to the n earest 0. 1  m m ;   

—  Q dim ension:      Round to the nearest 0. 01  m m .  

m )  For the rin g  gasket and g roove dim ensions,  convert exactly to the nearest 0. 01  m m  except for the hole 
si ze D of the RX and BX rin g  joints.  

C.3 Other Equipment Dimensions 

C.3.1   Bore Dimensions 

For the m axim um  or nom inal  bore diam eter,  rou nd to the n earest 0. 1  m m .  

C.3.2 Valve Face-to-face Dimensions 

For al l  valves,  the dim ension  is rou nded to the nearest 1  m m .  

C.3.3  Cross and Tee Center-to-face Dimensions 

These dim ensions are roun ded to th e nearest 0. 5 m m .  

C.3.4  Multiple Completion Centerline Spacing 

These dim ensions are converted and expressed to two decim als.  The resulting  dim ension  and tolerance 

shall  be selected so that the ph ysical  si ze is always within  the tolerance ran ge of   0. 005 in.  wh en a 

tolerance of   0. 1 2 m m  is appl ied.  



 SPECI FI CATI ON  FOR WELLH EAD AND TREE EQU I PMEN T  1 91  

    

 

EXAMPLE Dim ension  1 .390 i n.  from  flange center,    0. 005 i n.  Alternatives are as follows.  

—  Lower l i m it:     1 . 385 i n.    35. 1 79 mm  (35. 1 8 or 35. 1 9) .  

—  Center:           1 . 390 in.    35. 306 mm  (35. 30 or 35. 31 ) .  

—  U pper l im it:     1 . 395 i n.    35. 433 mm  (35. 42 or 35. 43) .  

—  Choose the first center dim ensi on  35. 30 mm ,  si nce i t i s a round num ber.  

C.4    Conversion Factors 

C.4.1    Length 

1  inch  (in. )  equ als 25. 4 m i l l i m eters (mm ) ,  exactly.  

C.4.2   Pressure/Stress 

1  pound-force per squ are i nch  (psi)    0. 006894757 m egapascal  (M Pa) .  

1  m egapascal  (M Pa)  equals 1  newton per squ are m il l i m eter (N/m m 2) .  

NOTE 1  bar   0. 1  MPa.  

C.4.3  Impact Energy 

1  foot-pou nd (ft-lb)  equals 1 . 35581 8 joule (J ) .  

C.4.4  Torque 

1  foot-pou nd (ft-lb)  equals 1 . 35581 8 newton-m eter (N -m ) .  

C.4.5  Temperature 

Degrees Celsi us equ als 
5

/9  (degrees Fahrenh eit m inus 32) .  

C.4.6  Force 

1  pound-force (lbf)  equ als 4. 448222 newton (N) .  

C.4.7  Mass 

1  pound-m ass (lbm )  equals 0. 45359237 ki logram  (kg)  exactly.  
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Annex D  
(normative)  

 
 Dimensional  Tables—SI Units 

Table D.1―Type 6B Flanges for 1 3.8 MPa 

Table D.2―Type 6B Flanges for 20.7 MPa  

Table D.3―Type 6B Flanges for 34.5 MPa  

Table D.4―Type 6BX Flanges for 69.0 MPa  

Table D.5―Type 6BX Flanges for 1 03.5 MPa 

Table D.6―Type 6BX Flanges for 1 38.0 MPa  

Table D.7―Type 6BX Large-bore Flanges for 1 3.8 MPa,  20.7 MPa,  and 34.5 MPa  

Table D.8―Type R Ring Grooves  

Table D.9―Type R Ring Gaskets  

Table D.1 0―Type RX Ring Gaskets  

Table D.1 1―Type BX Ring Grooves  

Table D.1 2―Type BX Ring Gaskets  

Table D.1 3―Flanged Crosses and Tees   

Table D.1 4―Studded Crosses and Tees   

Table D.1 5―Bullplugs  

Table D.1 6―VR Plug Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 

Table D.1 7―VR Preparation Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and  69.0 MPa 

Table D.1 8―VR Plug Thread Gauging  Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 

Table D.1 9―VR Preparation Thread Gauging  Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 

Table D.20―HPVR Plug Dimensions,  1 03.5 MPa and 1 38.0 MPa 

Table D.21―HPVR Preparation Dimensions,  1 03.5 MPa and 1 38.0 MPa 

Table D.22―Flanged Full-bore Gate Valves  
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Table D.23―Flanged Plug  and Ball  Valves  

Table D.24―Flanged Swing  and Lift Check Valves  

Table D.25―Center Spacing  of Conduit Bores for Dual  Parallel  Bore Valves for 1 3.8 MPa,  20.7 MPa,  
34.5 MPa,  and 69.0 MPa 

Table D.26―Center Spacing  of Conduit Bores for Triple,  Quadruple,  and Quintuple Parallel  Bore 
Valves for 1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 

Table D.27―Maximum Hanger Outside Diameter for Wellheads  

Table D.28―Minimum Vertical  Full-opening  Wellhead Body Bores and Maximum Casing  Sizes 

Table D.29—Pipe Thread Counterbore and Standoff Dimensions 

Table D.30—Gauging  of Casing  and Tubing  Threads  
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Table D.1―Type 6B Flanges for 1 3.8 MPa 

 Dimensions in  mi l l imeters unless noted otherwise 

 

FOOTNOTES  
a     Ring groove shal l  be concentric with  bore B within  0.25 mm diametrical  runout.  See Table D.8 for ring  groove dimensions.  

 b     Break sharp corner 0.8 mm max.  

 c     Raised face K and counterbore E are optional  features.  

 d     Diameter X is  a reference dimension.  
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Table D.1―Type 6B Flanges for 1 3.8 MPa (continued)  

 Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Size of 

Flange a 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Max. 
Chamfer 

Diameter 
of Raised 

Face 

Total  
Thickness 
of Flange 

Basic 
Thickness 
of Flange 

Diameter 
of Hub 

Counter-
bore 
Depth 

in.  B OD C K T Q X E 

Tolerance> max.  As noted max.  min.  +3.0/−0 min.  Reference +0.5/−0 

2
1
/1 6  53.1  1 65 ±2 3  1 08 33.3 25.4 84.0 7.9 

2
9
/1 6  65.8 1 91  ±2 3  1 27 36.6 28.4 1 00.0 7.9 

3
1
/8  81 .8 21 0 ±2 3  1 46 39.7 31 .8 1 1 7.0 7.9 

4
1
/1 6  1 08.7 273 ±2 3  1 75 46.0 38.1  1 52.0 7.9 

5
1
/8  1 31 .1  330 ±2 3  21 0 52.4 44.5 1 89.0 7.9 

7
1
/1 6  1 81 .9 356 ±3 6 241  55.6 47.8 222.0 7.9 

9 229.4 41 9 ±3 6 302 63.5 55.6 273.0 7.9 

1 1  280.2 508 ±3 6 356 71 .4 63.5 343.0 7.9 

1 3
5
/8  347.0 559 ±3 6 41 3 74.7 66.5 400.0 7.9 

1 6
3
/4  426.2 686 ±3 6 508 84.1  76.2 495.0 7.9 

21
1
/4  540.5 81 3 ±3 6 635 98.6 88.9 61 0.0 9.7 

FOOTNOTE 
a    For flange sizes 26

3
/4 in.  and 30 in. ,  see Table D.7.  

 
 

Nominal  
Size of 

Flange  a  

Diameter 
of Bolt 
Circle 

Number 
of Bolts 

Bolt Size 
and TPI  

Bolt Holes 

Hub Length,  
Threaded Flange 

Ring  
Groove 
Number Line Pipe 

Flange 

Casing 

Flange  

in.  BC N in.  BH LL  LC   

Tolerance> See figure for GDT (Ref. )  Diameter Tolerance min.  min.   

2
1
/1 6  1 27.0 8 

5
/8-1 1  20 +2/−0.5 44 ―  R 23 

2
9
/1 6  1 49.4 8 

3
/4-1 0 23 +2/−0.5 49 ―  R 26 

3
1
/8  1 68.1  8 

3
/4-1 0 23 +2/−0.5 54 ―  R 31  

4
1
/1 6  21 5.9 8 

7
/8-9 26 +2/−0.5 62 89 R 37 

5
1
/8  266.7 8 1 -8 29 +2/−0.5 68 1 02 R 41  

7
1
/1 6  292.1  1 2 1 -8 29 +2/−0.5 75 1 1 4 R 45 

9 349.3 1 2 1
1
/8-8 32 +2/−0.5 84 1 27 R 49 

1 1  431 .8 1 6 1
1
/4-8 35 +2/−0.5 94 1 33 R 53 

1 3
5
/8  489.0 20 1

1
/4-8 35 +2/−0.5 1 00 1 00 R 57 

1 6
3
/4  603.2 20 1

1
/2-8 42 +2.5/−0.5 1 1 4 1 1 4 R 65 

21
1
/4  723.9 24 1

5
/8-8 45 +2.5/−0.5 1 37 1 37 R 73 

FOOTNOTE  
a    For flange sizes 26

3
/4 in.  and 30 in. ,  see Table D.7.   



1 96 API  SPECIFICATION 6A 

 
 

 

 

Table D.2―Type 6B Flanges for 20.7 MPa  

 Dimensions in  mi l l imeters unless noted otherwise 

 
FOOTNOTES  
a    Ring groove shall  be concentric with  bore B within  0.25 mm diametrical  runout.  See Table D.8 for ring  groove dimensions.  

 b    Break sharp corner 0.8 mm max.  

 c    Raised face K and counterbore E are optional  features.  

 d    Diameter X is  a reference dimension.  
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Table D.2―Type 6B Flanges for 20.7 MPa  (continued)  

 Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Size of 

Flange a 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Max. 
Chamfer 

Diameter 
of Raised 

Face 

Total  
Thickness 
of Flange 

Basic 
Thickness 
of Flange 

Diameter 
of Hub 

Counter-
bore 
Depth 

in.  B OD C K T Q X E 

Tolerance> max.  As noted max.  min.  +3.0/−0 min.  Reference +0.5/−0 

2
1
/1 6  53.1  21 6 ±2 3 1 24 46.0 38.1  1 04.6 7.9 

2
9
/1 6  65.8 244 ±2 3 1 37 49.3 41 .1  1 24.0 7.9 

3
1
/8  81 .8 241  ±2 3 1 55 46.0 38.1  1 27.0 7.9 

4
1
/1 6  1 08.7 292 ±2 3 1 81  52.4 44.4 1 58.8 7.9 

5
1
/8  1 31 .1  349 ±2 3 21 6 58.7 50.8 1 90.5 7.9 

7
1
/1 6  1 81 .9 381  ±3 6 241  63.5 55.6 235.0 7.9 

9 229.4 470 ±3 6 308 71 .4 63.5 298.5 7.9 

1 1  280.2 546 ±3 6 362 77.8 69.9 368.3 7.9 

1 3
5
/8  347.0 61 0 ±3 6 41 9 87.4 79.2 41 9.1  7.9 

1 6
3
/4  426.2 705 ±3 6 524 1 00.1  88.9 508.0 1 1 .1  

20
3
/4  527.8 857 ±3 6 648 1 20.7 1 08.0 622.3 1 2.7 

FOOTNOTE 

a    For flange sizes 26
3
/4  in.  and 30 in. ,  see Table D.7.  

 

Nominal  
Size of 

Flange  a  

Diameter 
of Bolt 
Circle 

Number 
of Bolts 

Bolt Size 
and TPI 

Bolt Holes 

Hub Length,  
Threaded Flange  

Ring  
Groove 

Line 
Pipe 

Flange 

Casing  
Flange  

Tubing  
Flange 

in.  BC N in.  BH LL  LC  LT   

Tolerance> See figure for GDT (Ref. )  Diameter Tolerance min.  min.  min.   

2
1
/1 6  1 65.1  8 

7
/8-9 26 +2/−0.5 65.0 ―  65.0 R 24 

2
9
/1 6  1 90.5 8 1 -8 29 +2/−0.5 71 .4 ―  71 .4 R 27 

3
1
/8  1 90.5 8 

7
/8-9 26 +2/−0.5 62.0 ―  74.7 R 31  

4
1
/1 6  235.0 8 1

1
/8-8 32 +2/−0.5 77.7 88.9 88.9 R 37 

5
1
/8  279.4 8 1

1
/4-8 35 +2/−0.5 87.4 1 01 .6 ―  R 41  

7
1
/1 6  31 7.5 1 2 1

1
/8-8 32 +2/−0.5 93.7 1 1 4.3 ―  R 45 

9 393.7 1 2 1
3
/8-8 39 +2/−0.5 1 09.5 1 27.0 ―  R 49 

1 1  469.9 1 6 1
3
/8-8 39 +2/−0.5 1 1 5.8 1 33.4 ―  R 53 

1 3
5
/8  533.4 20 1

3
/8-8 39 +2/−0.5 1 25.5 1 25.5 ―  R 57 

1 6
3
/4  61 6.0 20 1

5
/8-8 45 +2.5/−0.5 1 28.5 1 44.5 ―  R 66 

20
3
/4  749.3 20 2-8 54 +2.5/−0.5 1 71 .5 1 71 .5 ―  R 74 

FOOTNOTE  
a    For flange sizes 26

3
/4  in.  and 30 in. ,  see Table D.7.   
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Table D.3―Type 6B Flanges for 34.5 MPa   

 Dimensions in  mi l l imeters unless noted otherwise 

 
FOOTNOTES  
a    Ring groove shall  be concentric with  bore B within  0.25 mm diametrical  runout.  See Table D.8 for ring  groove dimensions.  

 b    Break sharp corner 0.8 mm max.  

 c    Raised face K and counterbore E are optional  features.  

 d    Diameter X is  a reference dimension.  

  

.  
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Table D.3―Type 6B Flanges for 34.5 MPa (continued)  

 Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Size of 

Flange  a 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Max. 
Chamfer 

Diameter 
of 

Raised 
Face 

Total  
Thickness 
of Flange 

Basic 
Thickness 
of Flange 

Diameter 
of Hub 

Counter-
bore 
Depth 

in.  B OD C K T Q X E 

Tolerance> max.  As noted max.  min.  +3.0/−0 min.  Reference +0.5/−0 

2
1
/1 6  53.1  21 6 ±2 3  1 24 46.0 38.1  1 04.6 7.9 

2
9
/1 6  65.8 244 ±2 3  1 37 49.3 41 .1  1 24.0 7.9 

3
1
/8  81 .8 267 ±2 3  1 68 55.7 47.8 1 33.3 7.9 

4
1
/1 6  1 08.7 31 1  ±2 3  1 94 62.0 53.8 1 62.1  7.9 

5
1
/8  1 31 .1  375 ±2 3  229 81 .0 73.2 1 96.8 7.9 

7
1
/1 6  1 81 .9 394 ±3 6 248 92.0 82.6 228.6 9.7 

9 229.4 483 ±3 6 31 8 1 03.2 91 .9 292.1  1 1 .1  

1 1  280.2 584 ±3 6 371  1 1 9.2 1 08.0 368.3 1 1 .1  

FOOTNOTE  

a   For flange sizes 1 3
5
/8  in. ,  1 6

3
/4  in. ,  1 8

3
/4  in. ,  and 21

1
/4  in. ,  see Table D.7.  

 

 

Nominal  
Size of 

Flange  a 

Diameter 
of Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 
and 
TPI  Bolt Holes 

Hub Length,  Threaded 
Flange 

Ring  
Groove 

Line 
Pipe 

Flange 

Casing  
Flange 

Tubing  
Flange 

in.  BC N in.  BH LL  LC  LT   

Tolerance> See figure for GDT (Ref. )  Diameter Tolerance min.  min.  min.   

2
1
/1 6  1 65.1   8  

7
/8-9 26 +2/−0.5 65.0 ―  65.0 R 24 

2
9
/1 6  1 90.5 8 1 -8 29 +2/−0.5 71 .4 ―  71 .4 R 27 

3
1
/8  203.2 8 1

1
/8-8 32 +2/−0.5 81 .0 ―  81 .0 R 35 

4
1
/1 6  241 .3 8 1

1
/4-8 35 +2/−0.5 98.6 98.6 98.6 R 39 

5
1
/8  292.1  8 1

1
/2-8 42 +2.5/−0.5 1 1 2.8 1 1 2.8 ―  R 44 

7
1
/1 6  31 7.5 1 2 1

3
/8-8 39 +2/−0.5 1 28.5 1 28.5 ―  R 46 

9 393.7 1 2 1
5
/8-8 45 +2.5/−0.5 1 53.9 1 53.9 ―  R 50  

1 1  482.6 1 2 1
7
/8-8 51  +2.5/−0.5 1 69.9 1 69.9 ―  R 54 

FOOTNOTE 

a   For flange sizes 1 3
5
/8  in. ,  1 6

3
/4  in. ,  1 8

3
/4 in. ,  and 21

1
/4  in. ,  see Table D.7.  
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Table D.4―Type 6BX Flanges for 69.0 MPa  

Dimensions in  mi l l imeters unless noted otherwise 

FOOTNOTES  
a      Break sharp corner 0.8 mm max.

b      Q’’ max.  = E;  Q’’ m in.  = 3 mm (may be omitted for studded flanges).

c      Optional  feature.  
d     Test connection shall  be 

1
/2  in.  NPT or per 9.3 (Figure 5).  

e  Ring groove shall  be concentric with  bore B  within  0.25 mm diametrical  runout.  See Table D.1 1  for ring  groove
dimensions.  

f     Test flange style—applies to sizes 1
1 3
/1 6 through 5

1
/8  only.

g     Blind flange style—applies to sizes 5
1
/8  through 21

1
/4 only.

h I f the minimum value of J3  is  exceeded,  the maximum depth  P of the counterbore may be increased by the same amount 
or less.   
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Table D.4―Type 6BX Flanges for 69.0 MPa (continued) 

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Size  

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Diameter 
of Raised 

Face 

Total  
Thickness 

Max. 
Chamfer 

Large Hub 
Diameter 

Small  
Hub 

Diameter 

Length 
of Hub 

Hub 
Height 

in.  B OD K T C J1  J2  J3  J4  

Tolerance> max.  As noted ± 1 .5 +3.0/−0 max.  +0/−3.0 min.  min.  min.  

1
1 3
/1 6  46.7 1 87 ±2 1 05 42.2 3  88.9 65.0 48.5 ―  

2
1
/1 6  53.1  200 ±2 1 1 1  44.0 3  1 00.1  74.7 51 .6 ―  

2
9
/1 6  65.8 232 ±2 1 32 51 .3 3  1 20.7 91 .9 57.2 ―  

3
1
/1 6  78.5 270 ±2 1 52 58.5 3  1 42.0 1 1 0.2 63.5 ―  

4
1
/1 6  1 03.9 31 6 ±2 1 85 70.4 3  1 82.6 1 46.1  73.2 ―  

5
1
/8  1 31 .1  357 ±2 221  79.3 3  223.8 1 82.6 81 .0 6.4 

7
1
/1 6  1 80.1  480 ±2.5 302 1 03.2 6 301 .8 254.0 95.3 9.7 

9 229.4 552 ±2.5 359 1 24.0 6 374.7 327.2 93.7 9.7 

1 1  280.2 654 ±2.5 429 1 41 .3 6 450.9 400.1  1 03.1  1 4.2 

1 3
5
/8  347.0 768 ±2.5 51 8 1 68.2 6 552.5 495.3 1 1 4.3 1 7.5 

1 6
3
/4  426.2 871  ±2.5 576 1 68.2 6 655.6 601 .7 76.2 30.2 

1 8
3
/4  477.0 1 040 ±2.5 697 223.0 6 752.3 674.6 1 55.4 25.4 

21
1
/4  540.5 1 1 43 ±2.5 781  241 .3 6 847.9 762.0 1 65.1  31 .8 

 

Nominal  
Size 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 

and TPI 
Bolt Holes 

Counterbore 
Depth 

Ring  
Groove 

  

in.  R BC N in.   BH E P
  h   

Tolerance> ± 1  See figure for GDT (Ref. )  Diameter Tolerance max.  max.  h  
 

1
1 3
/1 6  1 0 1 46.1  8 

3
/4-1 0 23 +2/−0.5 6.0 48.0 BX 1 51  

2
1
/1 6  1 0 1 58.8 8 

3
/4-1 0 23 +2/−0.5 6.4 51 .3 BX 1 52 

2
9
/1 6  1 0 1 84.2 8 

7
/8-9 26 +2/−0.5 7.2 61 .5 BX 1 53 

3
1
/1 6  1 0 21 5.9 8 1 -8 29 +2/−0.5 8.0 71 .9 BX 1 54 

4
1
/1 6  1 0 258.8 8 1

1
/8-8 32 +2/−0.5 8.8 87.6 BX 1 55 

5
1
/8  1 0 300.0 1 2 1

1
/8-8 32 +2/−0.5 9.5 98.0 BX 1 69 

7
1
/1 6  1 6 403.2 1 2 1

1
/2-8 42 +2.5/−0.5 1 1 .1  ―  BX 1 56 

9 1 6 476.3 1 6 1
1
/2-8 42 +2.5/−0.5 1 2.7 ―  BX 1 57 

1 1  1 6 565.2 1 6 1
3
/4-8 48 +2.5/−0.5 1 4.3 ―  BX 1 58 

1 3
5
/8  1 6 673.1  20 1

7
/8-8 51  +2.5/−0.5 1 5.9 ―  BX 1 59 

1 6
3
/4  1 9 776.2 24 1

7
/8-8 51  +2.5/−0.5 8.3 ―  BX 1 62 

1 8
3
/4  1 6 925.6 24 2

1
/4-8 61  +2.5/−0.5 1 8.3 ―  BX 1 64 

21
1
/4  21  1 022.4 24 2

1
/2-8 67 +2.5/−0.5 1 9.1  ―  BX 1 66 
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Table D.5―Type 6BX Flanges for 1 03.5 MPa  
Dimensions in  mi l l imeters unless noted otherwise 

FOOTNOTES  
a      Break sharp corner 0.8 mm.  max.  
b      Q’’ max.  = E;  Q’’ m in.  = 3 mm (may be omitted for studded flanges).  
c      Optional  feature.  
d      Test connection shall  be per 9.3 (Figure 5).  
e  Ring groove shal l  be concentric with  bore B  within  0.25 mm diametrical  runout.  See Table D.1 1  for ring  groove

dimensions.  
f     Test flange style—applies to sizes 1

1 3
/1 6 through 5

1
/8  only.

g      Blind flange style—applies to sizes 5
1
/8  through 1 8

3
/4 only.  

h   I f the minimum value of J3  is  exceeded,  the maximum depth P of the counterbore may be increased by the same amount 
or less.  
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Table D.5―Type 6BX Flanges for 1 03.5 MPa (continued) 

Dimensions in  mi l l imeters unless noted otherwise  

Nominal  
Size of 
Flange 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Diameter 
of 

Raised 
Face 

Total  
Thickness 
of Flange 

Max. 
Chamfer 

Large Hub 
Diameter 

Small  
Hub 

Diameter 

Hub 
Length 

Test 
Flange 
C’bore 
Depth 

in.  B OD K T C J1  J2  J3  P h  

Tolerance> max.  As noted ± 1 .5 +3.0/−0 max.  +0/−3.0 min.  min.  max.  h  

1
1 3
/1 6  46.7 208 ±2 1 06 45.3 3  97.5 71 .4 47.8 50.3 

2
1
/1 6  53.1  222 ±2 1 1 4 50.8 3  1 1 1 .3 82.5 53.8 60.5 

2
9
/1 6  65.8 254 ±2 1 33 57.2 3  1 28.5 1 00.1  57.2 67.3 

3
1
/1 6  78.5 287 ±2 1 54 64.3 3  1 53.9 1 22.2 63.5 77.7 

4
1
/1 6  1 03.9 360 ±2 1 94 78.5 3  1 95.3 1 58.7 73.2 95.8 

5
1
/8  1 31 .1  41 9 ±2 226 98.6 3  244.3 200.2 81 .8 1 1 8.1  

7
1
/1 6  1 80.1  505 ±3 305 1 1 9.1  6 325.4 276.4 91 .9 ―  

9  229.4 648 ±3 381  1 46.1  6 431 .8 349.3 1 24.0 ―  

1 1  280.2 81 3 ±3 454 1 87.5 6 584.2 427.0 235.7 ―  

1 3
5
/8  347.0 886 ±3 541  204.7 6 595.4 528.6 1 1 4.3 ―  

1 8
3
/4  477.0 1 1 62 ±3 722 255.5 6 81 2.8 730.2 1 55.4 ―  

 

Nominal  
Size of 
Flange 

Radius 
of Hub 

Bolt Circle Number 
of Bolts 

Bolt 
Size and 
TPI  

Bolt Holes 

Blind Flange Ring  
Groove Counter-

bore 
Depth 

Hub 
Height 

in.  R BC N in.  BH E J4  
 

Tolerance> ± 1  See figure for GDT (Ref. )  Diameter Tolerance max.  min.  
 

1
1 3
/1 6  1 0 1 60.3 8 

7
/8-9 26 +2/−0.5 6.0 ―  BX 1 51  

2
1
/1 6  1 0 1 74.8 8 

7
/8-9 26 +2/−0.5 6.4 ―  BX 1 52 

2
9
/1 6  1 0 200.2 8 1 -8 29 +2/−0.5 7.2 ―  BX 1 53 

3
1
/1 6  1 0 230.1  8 1

1
/8-8 32 +2/−0.5 8.0 ―  BX 1 54 

4
1
/1 6  1 0 290.6 8 1

3
/8-8 39 +2/−0.5 8.8 ―  BX 1 55 

5
1
/8  1 6 342.9 1 2 1

1
/2-8 42 +2.5/−0.5 9.5 6.4 BX 1 69 

7
1
/1 6  1 6 428.6 1 6 1

1
/2-8 42 +2.5/−0.5 1 1 .1  7.9 BX 1 56 

9 1 6 552.4 1 6 1
7
/8-8 51  +2.5/−0.5 1 2.7 1 4.2 BX 1 57 

1 1  1 6 71 1 .2 20 2-8 54 +2.5/−0.5 1 4.3 1 2.7 BX 1 58 

1 3
5
/8  25 771 .7 20 2

1
/4-8 61  +2.5/−0.5 1 5.9 1 7.5 BX 1 59 

1 8
3
/4  25 1 01 6.0 20 3-8 80 +3/−0.5 1 8.3 35.1  BX 1 64 
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Table D.6―Type 6BX Flanges for 1 38.0 MPa  

Dimensions in  mi l l imeters unless noted otherwise 

FOOTNOTES  
a    Break sharp corner 0.8 mm max.

b     Q’’ max.  = E;  Q’’ m in.  = 3 mm (may be omitted for studded flanges) .

c    Optional  feature.

d    Test connection shall  be per 9.3 (Figure 5).
e  Ring  groove shal l  be concentric with  bore B  within  0.25 mm.  diametrical  runout.  See Table D.1 1  for ring  

groove  dimensions.  

f     Test flange style—applies to sizes 1
1 3
/1 6 through 4

1
/1 6  only.  

g    Blind flange style—applies to sizes 7
1
/1 6  through 1 8

3
/4 only.  

h   I f the minimum value of J3  is  exceeded,  the maximum depth P of the counterbore may be increased by the same amount 
or less.  
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Table D.6―Type 6BX Flanges for 1 38.0 MPa (continued) 

     Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Size of 
Flange 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Diameter 
of Raised 
Face 

Total  
Thickness 
of Flange 

Max. 
Chamfer 

Large 
Hub 

Diameter 

Small  
Hub 

Diameter 

Hub 
Length 

Test 
Flange 
C’bore 
Depth 

in.  B OD K T C J1  J2  J3  P
 h
 

Tolerance> max.  As noted ± 1 .5 +3.0/−0 max.  +0/−3.0 min.  min.  max.  
h
 

1
1 3
/1 6  46.7 257 ±2 1 1 7 63.5 3  1 33.4 1 09.5 49.2 70.1  

2
1
/1 6  53.1  287 ±2 1 32 71 .4 3  1 53.9 1 27.0 52.4 79.5 

2
9
/1 6  65.8 325 ±2 1 51  79.3 3  1 73.0 1 44.5 58.7 90.9 

3
1
/1 6  78.5 357 ±2 1 71  85.9 3  1 92.0 1 60.3 63.5 99.3 

4
1
/1 6  1 03.9 446 ±2 21 9 1 06.5 3  242.8 206.2 73.0 1 23.7 

7
1
/1 6  1 80.1  656 ±3 353 1 65.1  6 385.8 338.1  96.8 ―  

9  229.4 805 ±3 441  204.8 6 481 .1  428.8 1 07.9 ―  

1 1  280.2 883 ±3 505 223.8 6 566.7 508.0 1 03.2 ―  

1 3
5
/8  347.0 1 1 62 ±3 61 4 292.1  6 693.7 628.6 1 33.3 ―  

 

 

Nominal  
Size of 
Flange 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 

and TPI 
Bolt Holes 

Blind Flange Ring  
Groove C’bore 

Depth 
Hub 
Height 

in.  R BC N in.   BH E J4  
 

Tolerance> ± 1  See figure for GDT (Ref. )  Diameter Tolerance max.  min.  
 

1
1 3
/1 6  1 0 203.2 8 1 -8 29 +2/−0.5 6.0 ―  BX 1 51  

2
1
/1 6  1 0 230.1  8 1

1
/8-8 32 +2/−0.5 6.4 ―  BX 1 52 

2
9
/1 6  1 0 261 .9 8 1

1
/4-8 35 +2/−0.5 7.2 ―  BX 1 53 

3
1
/1 6  1 0 287.3 8 1

3
/8-8 39 +2/−0.5 8.0 ―  BX 1 54 

4
1
/1 6  1 0 357.1  8 1

3
/4-8 48 +2.5/−0.5 8.8 ―  BX 1 55 

7
1
/1 6  1 6 554.0 1 6 2-8 54 +2.5/−0.5 1 1 .1  7.9 BX 1 56 

9 25 685.8 1 6 2
1
/2-8 67 +2.5/−0.5 1 2.7 6.4 BX 1 57 

1 1  25 749.3 1 6 2
3
/4-8 74 +2.5/−0.5 1 4.3 1 2.7 BX 1 58 

1 3
5
/8  25 1 01 6.0 20 3-8 80 +3/−0.5 1 5.9 1 4.2 BX 1 59 
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Table D.7―Type 6BX Large-bore Flanges for 1 3.8 MPa,  20.7 MPa,  and 34.5 MPa  

 Dimensions in  mi l l imeters unless noted otherwise 

 
 

FOOTNOTES  

a    Ring groove shall  be concentric with  bore B within  0.25 mm diametrical  runout.  See Table D.1 1  for ring  groove dimensions.  
b    Test connection shall  be 1 /2  in.  NPT or per 9.3 (Figure 5).  
c    Q’’ min.  =  3 mm (may be omitted for studded flanges).  

d    Counterbore E for blind and test flanges is optional.  
e    Break sharp corner 0.8 mm max.  

  



SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  207 

Table D.7―Type 6BX Large-bore Flanges for 1 3.8  MPa,  20.7  MPa,  and 34.5 MPa (continued) 

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Size 

Maximum 
Bore 

OD 
of Flange 

Raised 
Face 
Depth 

Raised 
Face 

Diameter 

Total  
Thickness 

Large 
Hub 

Diameter 

Small  
Hub 

Diameter 

Length 
of Hub 

in.  B OD Q" K T J1  J2  J3  

Tolerance> max.  As noted max.  ± 1 .5 +3.0/−0 +0/−3.0 min.  min.  

1 3.8 MPa 

26
3
/4 680.2 1 041  ±3 6.4 805 1 26.3 835.9 743.0 1 85.7 

30 762.8 1 1 22 ±3 6.4 908 1 34.2 931 .9 833.1  1 96.9 

20.7 MPa 

26
3
/4 680.2 1 1 02 ±3 6.4 832 1 61 .1  870.0 776.2 1 85.7 

30 762.8 1 1 86 ±3 6.4 922 1 67.2 970.0 871 .2 1 96.9 

34.5 MPa 

1 3
5
/8 347.0 673 ±3 6.4 457 1 1 2.8 481 .1  423.9 1 1 4.3 

1 6
3
/4 426.2 772 ±3 6.4 535 1 30.1  555.8 527.1  76.2 

1 8
3
/4 477.0 905 ±3 6.4 627 1 65.9 674.7 598.4 1 52.4 

21
1
/4 540.5 991  ±3 6.4 702 1 80.9 759.0 679.5 1 65.1  

Nominal  
Size 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt Size 
and TPI  

Bolt Hole 

Diameter 

Blind Flange Ring  
Groove Counter- 

bore Depth 
Hub 
Height 

in.  R BC  N in.  BH E J4  

Tolerance> ± 1  See figure for GDT (Ref. )  +2.5/−0.5 max.  min.  

1 3.8 MPa  

26
3
/4 1 6 952.5 20 1

3
/4-8 48 21 .4 9.7 BX 1 67 

30 1 6 1 039.9 32 1
5
/8-8 45 23.0 1 7.5 BX 303 

20.7 MPa  

26
3
/4 1 6 1 000.3 24 2-8 54 21 .4 NA BX 1 68 

30 1 6 1 090.7 32 1
7
/8-8 51  23.0 1 2.7 BX 303 

34.5 MPa  

1 3
5
/8 1 6 590.6 1 6 1

5
/8-8 45 1 4.3 23.9 BX 1 60 

1 6
3
/4 1 9 676.1  1 6 1

7
/8-8 51  8.3 1 7.5 BX 1 62 

1 8
3
/4 1 6 803.1  20 2-8 54 1 8.3 1 9.1  BX 1 63 

21
1
/4 1 8 886.0 24 2-8 54 1 9.1  22.4 BX 1 65 
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Table D.8―Type R Ring Grooves  

 Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers  

 

 

 

  



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  209 

    

 

Table D.8―Type R Ring Grooves (continued)   

          Dimensions in  mi l l imeters unless noted otherwise 

Groove 
Number 

Nominal  
Size of 
Flange 

Pitch 
Diameter 

Depth of 
Groove 

Width  of 
Groove 

Radius in 
Groove 

  

in.  P E F R2  

Tolerance> (Ref. )  ± 0.1 3 +0.5/−0 ± 0.20 max.  

R 23 2
1
/1 6  82.55 7.9 1 1 .91  0.8 

R 24 2
1
/1 6  95.25 7.9 1 1 .91  0.8 

R 26 2
9
/1 6  1 01 .60 7.9 1 1 .91  0.8 

R 27 2
9
/1 6  1 07.95 7.9 1 1 .91  0.8 

R 31  3
1
/8  1 23.83 7.9 1 1 .91  0.8 

      

R 35 3
1
/8  1 36.53 7.9 1 1 .91  0.8 

R 37 4
1
/1 6  1 49.23 7.9 1 1 .91  0.8 

R 39 4
1
/1 6  1 61 .93 7.9 1 1 .91  0.8 

R 41  5
1
/8  1 80.98 7.9 1 1 .91  0.8 

R 44 5
1
/8  1 93.68 7.9 1 1 .91  0.8 

      

R 45 7
1
/1 6  21 1 .1 5 7.9 1 1 .91  0.8 

R 46 7
1
/1 6  21 1 .1 5 9.7 1 3.49 1 .5 

R 49 9 269.88 7.9 1 1 .91  0.8 

R 50 9 269.88 1 1 .2 1 6.66 1 .5 

R 53 1 1  323.85 7.9 1 1 .91  0.8 

      

R 54 1 1  323.85 1 1 .2 1 6.66 1 .5 

R 57 1 3
5
/8  381 .00 7.9 1 1 .91  0.8 

R 65 1 6
3
/4  469.90 7.9 1 1 .91  0.8 

R 66 1 6
3
/4  469.90 1 1 .2 1 6.66 1 .5 

R 73 21
1
/4  584.20 9.7 1 3.49 1 .5 

R 74 20
3
/4  584.20 1 2.7 1 9.84 1 .5 
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Table D.9―Type R Ring Gaskets  

 Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers 

 

a)   Octagonal  gasket style 

 

b)   Oval  gasket style 

 
FOOTNOTE 

a   Typical  four places.  
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Table D.9―Type R Ring Gaskets (continued)   

                 Dimensions  in  mil l imeters unless noted otherwise 

Gasket 
Number 

Pitch 
Diameter 

Width  of 
Ring  

Height of 
Oval  Ring  

Height of 
Octagonal  
Ring  

Width  of 
Flat on 

Octagonal  
Ring  

Radius on 
Octagonal  
Ring  

Distance 
between 
Flanges 

  

P A B H C R1  S 

Tolerance> ± 0.1 8 ± 0.20 ± 0.5 ± 0.5 ± 0.20 ± 0.5 (Approx.)  

R 23 82.55 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 24 95.25 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 26 1 01 .6 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 27 1 07.95 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 31  1 23.83 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

        

R 35 1 36.53 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 37 1 49.23 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 39 1 61 .93 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 41  1 80.98 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 44 1 93.68 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

        

R 45 21 1 .1 5 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 46 21 1 .1 5 1 2.70 1 9.1  1 7.5 8.66 1 .5 4.8 

R 49 269.88 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 50 269.88 1 5.88 22.4 20.6 1 0.49 1 .5 4.1  

R 53 323.85 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

        

R 54 323.85 1 5.88 22.4 20.6 1 0.49 1 .5 4.1  

R 57 381 .00 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 65 469.90 1 1 .1 3 1 7.5 1 5.9 7.75 1 .5 4.8 

R 66 469.90 1 5.88 22.4 20.6 1 0.49 1 .5 4.1  

R 73 584.20 1 2.70 1 9.1  1 7.5 8.66 1 .5 3.3 

R 74 584.20 1 9.05 25.4 23.9 1 2.32 1 .5 4.8 
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Table D.1 0―Type RX Ring Gaskets  

Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers  

 

 

 
FOOTNOTE 
a   Typical  four places.  
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Table D.1 0―Type RX Ring Gaskets (continued)  

              Dimensions in  mil l imeters unless noted otherwise 

Gasket 
Number 

Outside 
Diameter 

Width  of 
Ring  

Width  of 
Flat 

Height of 
Ring  

Height of  
OD Bevel  

Radius 
on Ring 

Distance 
between 
Flanges 

  

OD A a  C H a  D R1  S 

Tolerance> +0.50/−0 +0.20/−0 +0.1 5/−0 +0.20/−0 +0/−0.80 ± 0.5 (Approx.)  

 

      

 

RX 23 93.27 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 24 1 05.97 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 26 1 1 1 .91  1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 27 1 1 8.26 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

        

RX 31  1 34.54 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 35 1 47.24 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 37 1 59.94 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 39 1 72.64 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 41  1 91 .69 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

        

RX 44 204.39 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 45 221 .84 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 46 222.25 1 3.49 6.68 28.58 4.78 1 .5 1 1 .9 

RX 49 280.59 1 1 .91  6.45 25.4 4.24 1 .5 1 1 .9 

RX 50 283.36 1 6.66 8.51  31 .75 5.28 1 .5 1 1 .9 

        

RX 53 334.57 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 54 337.34 1 6.66 8.51  31 .75 5.28 1 .5 1 1 .9 

RX 57 391 .72 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

RX 65 480.62 1 1 .91  6.45 25.40 4.24 1 .5 1 1 .9 

 RX 66 483.39 1 6.66 8.51  31 .75 5.28 1 .5 1 1 .9 

RX 73 596.1 1  1 3.49 6.68 31 .75 5.28 1 .5 1 5.0 

RX 74 600.86 1 9.84 1 0.34 41 .28 6.88 2.3 1 8.3 

FOOTNOTE  

a   The variation in  width  A or height H of any ring  shal l  not exceed 0.1 0 mm throughout i ts entire circumference.  
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Table D.1 1―Type BX Ring Grooves  
 

                                                                                  Dimensions in  mi l l imeters;  surface roughness in  micrometers 

 
 

FOOTNOTES  

a    The 1 .5 x 45° chamfer is optional  and only applies to the outside (OD)  of the groove.  

b    Break sharp corner 0.8 mm maximum at inside (ID)  of the groove.  

c    Reference dimension.  
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Table D.1 1―Type BX Ring Grooves (continued)  

                         Dimensions in  mi l l imeters  unless noted otherwise  

Groove 
Number 

Nominal  
Size of 
Flange 

Outside 
Diameter 
of Groove 

Depth of 
Groove 

Width  of 
Groove 

Pitch 
Diameter 
of Groove 

Pitch 
Diameter 

of Gasket  a  

  in.  G E N PD1  PD2  

Tolerance> (Ref. )  +0.1 0/−0 +0.50/−0 +0.1 0/−0 (Ref. )  (Ref. )  

BX 1 51  1
1 3
/1 6  77.77 5.56 1 1 .84 65.93 66.60 

BX 1 52 2
1
/1 6  86.23 5.95 1 2.65 73.58 74.27 

BX 1 53 2
9
/1 6  1 02.77 6.75 1 4.07 88.70 89.39 

BX 1 54 3
1
/1 6  1 1 9.00 7.54 1 5.39 1 03.61  1 04.27 

BX 1 55 4
1
/1 6  1 50.62 8.33 1 7.73 1 32.89 1 33.57 

       

BX 1 56 7
1
/1 6  241 .83 1 1 .1 1  23.39 21 8.44 21 9.1 3 

BX 1 57 9 299.06 1 2.70 26.39 272.67 273.31  

BX 1 58 1 1  357.23 1 4.29 29.1 8 328.05 328.73 

BX 1 59 1 3
5
/8  432.64 1 5.88 32.49 400.1 5 400.85 

BX 1 60 1 3
5
/8  408.00 1 4.29 1 9.96 388.04 388.68 

       

BX 1 61  1 6
3
/4  497.94 1 7.07 23.62 474.32 475.03 

BX 1 62 1 6
3
/4  478.33 8.33 1 7.91  460.42 461 .1 0 

BX 1 63 1 8
3
/4  563.50 1 8.26 25.55 537.95 538.62 

BX 1 64 1 8
3
/4  577.90 1 8.26 32.77 545.1 3 545.80 

BX 1 65 21
1
/4  632.56 1 9.05 27.20 605.36 606.05 

       

BX 1 66 21
1
/4  647.88 1 9.05 34.87 61 3.01  61 3.72 

BX 1 67 26
3
/4  768.33 21 .43 22.91  745.42 746.08 

BX 1 68 26
3
/4  774.22 21 .43 25.86 748.36 749.03 

BX 1 69 5
1
/8  1 76.66 9.53 1 6.92 1 59.74 1 60.41  

BX 1 70 9 220.88 8.33 1 7.91  202.97 203.64 

       

BX 1 71  1 1  270.28 8.33 1 7.91  252.37 253.05 

BX 1 72 1 3
5
/8  335.92 8.33 1 7.91  31 8.01  31 8.68 

BX 303 30 862.30 22.62 27.38 834.92 835.61  

FOOTNOTE  

a    PD2 of gaskets provided for comparison purposes.  See Table E.1 2 for ring  gasket dimensions.  

    Pi tch diameter calculated using dimensions at middle of tolerance range.   

 

  



21 6 API  SPECIFICATION 6A 

 
 

 

 

Table D.1 2―Type BX Ring Gaskets   

                                                                                  Dimensions in  mi l l imeters;  surface roughness in  micrometers 

 
FOOTNOTES  

a    Typical  two places (top and bottom).  

b    Typical  four places (al l  corners).  

c    Reference dimension (see Table D.1 1  for value).  
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Table D.1 2―Type BX Ring Gaskets (continued)  

          Dimensions in  mi l l imeters unless noted otherwise 

Groove 
Number 

Outside 
Diameter 

Width  of 
Ring  

Height of 
Ring  

Diameter 
of Flat 

Width   
of Flat 

Hole 
Size 

Radius  
on Ring  

  OD A H ODT C D R1  

Tolerance> +0/−0.1 5 +0.20/−0 +0.20/−0 ± 0.05 +0.1 5/−0 ± 0.5 min.  max.  

BX 1 51  76.40 9.63 9.63 75.03 8.26 1 .6 0.8 1 .2 

BX 1 52 84.68 1 0.24 1 0.24 83.24 8.79 1 .6 0.8 1 .2 

BX 1 53 1 00.94 1 1 .38 1 1 .38 99.31  9.78 1 .6 0.9 1 .4 

BX 1 54 1 1 6.84 1 2.40 1 2.40 1 1 5.09 1 0.64 1 .6 1 .0 1 .5 

BX 1 55 1 47.96 1 4.22 1 4.22 1 45.95 1 2.22 1 .6 1 . 1  1 .7 

  
 

    
   

BX 1 56 237.92 1 8.62 1 8.62 235.28 1 5.98 3.2 1 .5 2.2 

BX 1 57 294.46 20.98 20.98 291 .49 1 8.01  3.2 1 .7 2.5 

BX 1 58 352.04 23.1 4 23.1 4 348.77 1 9.86 3.2 1 .9 2.8 

BX 1 59 426.72 25.70 25.70 423.09 22.07 3.2 2.1  3.1  

BX 1 60 402.59 1 3.74 23.83 399.21  1 0.36 3.2 1 .9 2.9 

        
  

BX 1 61  491 .41  1 6.21  28.07 487.45 1 2.24 3.2 2.2 3.4 

BX 1 62 475.49 1 4.22 1 4.22 473.48 1 2.22 1 .6 1 . 1  1 .7 

BX 1 63 556.1 6 1 7.37 30.1 0 551 .89 1 3.1 1  3.2 2.4 3.6 

BX 1 64 570.56 24.59 30.1 0 566.29 20.32 3.2 2.4 3.6 

BX 1 65 624.71  1 8.49 32.03 620.1 9 1 3.97 3.2 2.6 3.8 

         
  

BX 1 66 640.03 26.1 4 32.03 635.51  21 .62 3.2 2.6 3.8 

BX 1 67 759.36 1 3.1 1  35.87 754.28 8.03 1 .6 2.9 4.3 

BX 1 68 765.25 1 6.05 35.87 760.1 7 1 0.97 1 .6 2.9 4.3 

BX 1 69 1 73.51  1 2.93 1 5.85 1 71 .27 1 0.69 1 .6 1 .3 1 .9 

BX 1 70 21 8.03 1 4.22 1 4.22 21 6.03 1 2.22 1 .6 1 . 1  1 .7 

        
  

BX 1 71  267.44 1 4.22 1 4.22 265.43 1 2.22 1 .6 1 . 1  1 .7 

BX 1 72 333.07 1 4.22 1 4.22 331 .06 1 2.22 1 .6 1 . 1  1 .7 

BX 303 852.75 1 6.97 37.95 847.37 1 1 .61  1 .6 3.0 4.6 

 
  



21 8 API  SPECIFICATION 6A 

 
 

 

 

Table D.1 3―Flanged Crosses and Tees  
 

Dimensions in  mi l l imeters unless noted otherwise 

                 
 
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

1 3.8 MPa  

2
1
/1 6  x   2

1
/1 6  52.3 52.3 1 47.5 1 47.5 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 51 .0 1 60.5 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 1 66.5 1 66.5 

3
1
/8  x   2

1
/1 6  79.3 52.3 1 54.0 1 70.5 

3
1
/8  x   2

9
/1 6  79.3 65.0 1 66.5 1 73.0 

3
1
/8  x  3

1
/8  79.3 79.3 1 79.5 1 79.5 

4
1
/1 6  x  2

1
/1 6  1 03.1  52.3 1 60.5 201 .5 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 1 73.0 205.0 

4
1
/1 6  x   3

1
/8  1 03.1  79.3 1 82.5 208.0 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  21 7.5 21 7.5 

20.7 MPa 

2
1
/1 6  x  2

1
/1 6  52.3 52.3 1 85.5 1 85.5 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 89.0 200.0 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 21 1 .0 21 1 .0 

3
1
/8  x   2

1
/1 6  79.3 52.3 1 85.5 1 98.5 

3
1
/8  x  2

9
/1 6  79.3 65.0 200.0 201 .5 

3
1
/8  x   3

1
/8  79.3 79.3 1 92.0 1 92.0 

4
1
/1 6  x  2

1
/1 6  1 03.1  52.3 1 92.0 224.0 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 206.5 227.0 

4
1
/1 6  x   3

1
/8  1 03.1  79.3 205.0 224.0 

4
1
/1 6  x  4

1
/1 6  1 03.1  1 03.1  230.0 230.0 
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Table D.1 3―Flanged Crosses and Tees (continued)   

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

34.5 MPa 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 1 85.5 1 85.5 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 89.0 200.0 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 21 1 .0 21 1 .0 

3
1
/8  x   2

1
/1 6  79.3 52.3 1 95.5 21 1 .0 

3
1
/8  x  2

9
/1 6  79.3 65.0 209.5 21 4.5 

3
1
/8  x  3

1
/8  79.3 79.3 236.5 236.5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 201 .5 233.5 

4
1
/1 6  x  2

9
/1 6  1 03.1  65.0 21 6.0 236.5 

4
1
/1 6  x   3

1
/8  1 03.1  79.3 227.0 243.0 

4
1
/1 6  x  4

1
/1 6  1 03.1  1 03.1  274.5 274.5 

5
1
/8  x   2

1
/1 6  1 30.1  a 52.3 230.0 268.5 

5
1
/8  x   2

9
/1 6  1 30.1

 a  65.0 244.5 271 .5 

5
1
/8  x   3

1
/8  1 30.1

 a  79.3 255.5 278.0 

5
1
/8  x   4

1
/1 6  1 30.1

 a  1 03.1  278.0 284.0 

5
1
/8  x  5

1
/8  1 30.1

 a  1 30.1
 a 309.5 309.5 

69.0 MPa 

2
1
/1 6  x   1

1 3
/1 6  52.3 46.0 1 69.5 1 74.0 

2
1
/1 6  x  2

1
/1 6  52.3 52.3 1 76.0 1 76.0 

2
9
/1 6  x   1

1 3
/1 6  65.0 46.0 1 76.5 1 89.5 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 83.0 1 91 .5 

2
9
/1 6  x  2

9
/1 6  65.0 65.0 1 99.0 1 99.0 

3
1
/1 6  x  1

1 3
/1 6  77.8 46.0 1 83.5 209.0 

3
1
/1 6  x  2

1
/1 6  77.8 52.3 1 90.0 21 0.5 

3
1
/1 6  x  2

9
/1 6  77.8 65.0 206.0 21 8.0 

3
1
/1 6  x   3

1
/1 6  77.8 77.8 225.0 225.0 

4
1
/1 6  x   1

1 3
/1 6  1 03.1  46.0 1 98.5 235.0 

4
1
/1 6  x  2

1
/1 6  1 03.1  52.3 205.0 237.0 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 220.5 244.0 

4
1
/1 6  x   3

1
/1 6  1 03.1  77.8 239.5 251 .0 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  262.5 262.5 

5
1
/8  x   1

1 3
/1 6  1 30.1

 a  46.0 208.0 255.5 

5 
1
/8  x   2

1
/1 6  1 30.1

 a  52.3 21 4.5 257.0 

5
1
/8  x   2

9
/1 6  1 30.1

 a  65.0 230.0 264.5 

5
1
/8  x   3

1
/1 6  1 30.1

 a  77.8 249.0 271 .5 

5
1
/8  x   4

1
/1 6  1 30.1

 a  1 03.1  272.5 284.0 

5
1
/8  x   5

1
/8  1 30.1

 a  1 30.1
 a 293.0 293.0 

FOOTNOTE  

a 
   

Tolerance on 5
1
/8  bore is +1 .0/−0.  
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Table D.1 3―Flanged Crosses and Tees (continued)  
 

Dimensions in  mi l l imeters unless noted otherwise  
 

                    
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

1 03.5 MPa 

2
1
/1 6  x  1

1 3
/1 6  52.3 46.0 1 86.5 1 88.0 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 1 93.5 1 93.5 

2
9
/1 6  x   1

1 3
/1 6  65.0 46.0 1 93.0 204.0 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 200.0 209.5 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 21 6.0 21 6.0 

3
1
/1 6  x   1

1 3
/1 6  77.8 46.0 1 99.5 220.5 

3
1
/1 6  x   2

1
/1 6  77.8 52.3 207.0 226.0 

3
1
/1 6  x   2

9
/1 6  77.8 65.0 223.0 232.5 

3
1
/1 6  x   3

1
/1 6  77.8 77.8 239.5 239.5 

4
1
/1 6  x   1

1 3
/1 6  1 03.1  46.0 220.5 260.5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 228.0 266.0 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 243.5 272.5 

4
1
/1 6  x   3

1
/1 6  1 03.1  77.8 260.5 279.5 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  297.0 297.0 

5
1
/8  x  1

1 3
/1 6  1 30.1

 a  46.0 238.0 290.5 

5
1
/8  x   2

1
/1 6  1 30.1

 a  52.3 244.5 295.5 

5
1
/8  x   2

9
/1 6  1 30.1

 a  65.0 260.5 301 .5 

5
1
/8  x  3

1
/1 6  1 30.1

 a  77.8 278.0 309.5 

5
1
/8  x   4

1
/1 6  1 30.1

 a  1 03.1  31 4.5 324.0 

5
1
/8  x  5

1
/8  1 30.1

 a  1 30.1
 a 343.0 343.0 

FOOTNOTE 

a  
 

Tolerance on 5
1
/8  bore is +1 .0/−0.  
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Table D.1 3―Flanged Crosses and Tees (continued)  

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

1 38.0 MPa 

1
1 3
/1 6  x  1

1 3
/1 6  46.0 46.0 227.0 227.0 

2
1
/1 6  x   1

1 3
/1 6  52.3 46.0 235.0 242.0 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 250.0 250.0 

2
9
/1 6  x   1

1 3
/1 6  65.0 46.0 243.0 261 .0 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 258.0 269.0 

2
9
/1 6  x  2

9
/1 6  65.0 65.0 277.0 277.0 

3
1
/1 6  x   1

1 3
/1 6  77.8 46.0 252.5 277.0 

3
1
/1 6  x   2

1
/1 6  77.8 52.3 267.5 259.5 

3
1
/1 6  x   2

9
/1 6  77.8 65.0 286.5 293.0 

3
1
/1 6  x  3

1
/1 6  77.8 77.8 302.5 302.5 

4
1
/1 6  x  1

1 3
/1 6  1 03.1  46.0 282.5 321 .5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 297.5 321 .5 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 31 6.5 337.5 

4
1
/1 6  x   3

1
/1 6  1 03.1  77.8 332.5 347.0 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  377.0 377.0 
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Table D.1 4―Studded Crosses and Tees  
 

Dimensions in  mi l l imeters unless noted otherwise 

             
 
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

1 3.8 MPa 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 89.0 89.0 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 89.0 1 01 .5 

2
9
/1 6  x  2

9
/1 6  65.0 65.0 1 1 4.5 1 1 4.5 

3
1
/8  x  2

1
/1 6  79.3 52.3 89.0 1 1 4.5 

3
1
/8  x   2

9
/1 6  79.3 65.0 1 1 4.5 1 1 4.5 

3
1
/8  x   3

1
/8  79.3 79.3 1 1 4.5 1 1 4.5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 1 1 4.5 1 39.5 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 1 1 4.5 1 39.5 

4
1
/1 6  x   3

1
/8  1 03.1  79.3 1 1 4.5 1 39.5 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  1 39.5 1 39.5 

20.7 MPa 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 1 1 4.5 1 1 4.5 

2
9
/1 6  x  2

1
/1 6  65.0 52.3 1 1 4.5 1 27.0 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 1 27.0 1 27.0 

3
1
/8  x  2

1
/1 6  79.3 52.3 1 1 4.5 1 27.0 

3
1
/8  x   2

9
/1 6  79.3 65.0 1 27.0 1 27.0 

3
1
/8  x   3

1
/8  79.3 79.3 1 27.0 1 27.0 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 1 1 4.5 1 55.5 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 1 27.0 1 55.5 

4
1
/1 6  x   3

1
/8  1 03.1  79.3 1 27.0 1 55.5 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  1 55.5 1 55.5 
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Table D.1 4―Studded Crosses and Tees (continued)   

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

34.5 MPa 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 1 1 4.5 1 1 4.5 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 1 4.5 1 27.0 

2
9
/1 6  x  2

9
/1 6  65.0 65.0 1 27.0 1 27.0 

3
1
/8  x   2

1
/1 6  79.3 52.3 1 1 4.5 1 39.5 

3
1
/8  x  2

9
/1 6  79.3 65.0 1 39.5 1 39.5 

3
1
/8  x  3

1
/8  79.3 79.3 1 39.5 1 39.5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 1 1 4.5 1 65.0 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 1 27.0 1 65.0 

4
1
/1 6  x  3

1
/8  1 03.1  79.3 1 39.5 1 65.0 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  1 65.0 1 65.0 

5
1
/8  x   2

1
/1 6   1 30.1  a  52.3 1 55.5 1 93.5 

5
1
/8  x   2

9
/1 6   1 30.1  a  65 1 55.5 1 93.5 

5
1
/8  x   3

1
/8   1 30.1  a  79.3 1 55.5 1 93.5 

5
1
/8   x   4

1
/1 6   1 30.1  a  1 03.1  202.5 202.5 

5
1
/8  x  5

1
/8   1 30.1  a    1 30.1  a  202.5 202.5 

69.0 MPa 

1
1 3
/1 6  x   1

1 3
/1 6  46.0 46.0 1 1 1 .0 1 1 1 .0 

2
1
/1 6  x  1

1 3
/1 6  52.3 46.0 1 1 1 .0 1 1 1 .0 

2
1
/1 6  x  2

1
/1 6  52.3 52.3 1 1 1 .0 1 1 1 .0 

2
9
/1 6  x   1

1 3
/1 6  65.0 46.0 1 1 4.5 1 30.0 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 1 4.5 1 30.0 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 1 30.0 1 30.0 

3
1
/1 6  x   1

1 3
/1 6  79.3 46.0 1 1 4.5 1 49.0 

3
1
/1 6  x   2

1
/1 6  79.3 52.3 1 1 4.5 1 49.0 

3
1
/1 6  x   2

9
/1 6  79.3 65.0 1 30.0 1 49.0 

3
1
/1 6  x   3

1
/1 6  79.3 79.3 1 49.0 1 49.0 

4
1
/1 6  x   1

1 3
/1 6  1 03.1  46.0 1 1 4.5 1 74.5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 1 1 4.5 1 74.5 

4
1
/1 6  x  2

9
/1 6  1 03.1  65.0 1 30.0 1 74.5 

4
1
/1 6  x  3

1
/1 6  1 03.1  79.3 1 49.0 1 74.5 

4
1
/1 6  x   4

1
/1 6  1 03.1  1 03.1  1 74.5 1 74.5 

5
1
/8  x   1

1 3
/1 6   1 30.1  a  46.0 1 33.5 1 97.0 

5
1
/8  x   2

1
/1 6   1 30.1  a  52.3 1 33.5 1 97.0 

5
1
/8  x   2

9
/1 6   1 30.1  a  65.0 1 33.5 1 97.0 

5
1
/8  x   3

1
/1 6   1 30.1  a  79.3 1 71 .5 1 97.0 

5
1
/8  x  4

1
/1 6   1 30.1  a  1 03.1  1 71 .5 1 97.0 

5
1
/8  x   5

1
/8   1 30.1  a    1 30.1  a  1 97.0 1 97.0 

FOOTNOTE 

a
    

Tolerance on 5
1
/8  bore is +1 .0/−0.  
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Table D.1 4―Studded Crosses and Tees (continued)  
 

Dimensions in  mi l l imeters unless noted otherwise 

 

         
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

1 03.5 MPa 

1
1 3
/1 6  x  1

1 3
/1 6  46.0 46.0 1 27.0 1 27.0 

2
1
/1 6  x  1

1 3
/1 6  52.3 46.0 1 27.0 1 27.0 

2
1
/1 6  x   2

1
/1 6  52.3 52.3 1 27.0 1 27.0 

2
9
/1 6  x  1

1 3
/1 6  65.0 46.0 1 39.5 1 39.5 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 39.5 1 39.5 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 1 39.5 1 39.5 

3
1
/1 6  x  1

1 3
/1 6  79.3 46.0 1 60.5 1 60.5 

3
1
/1 6  x  2

1
/1 6  79.3 52.3 1 60.5 1 60.5 

3
1
/1 6  x  2

9
/1 6  79.3 65.0 1 60.5 1 60.5 

3
1
/1 6  x   3

1
/1 6  79.3 79.3 1 60.5 1 60.5 

4
1
/1 6  x  1

1 3
/1 6  1 03.1  46.0 1 93.5 1 93.5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 1 93.5 1 93.5 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 1 93.5 1 93.5 

4
1
/1 6  x  3

1
/1 6  1 03.1  79.3 1 93.5 1 93.5 

4
1
/1 6  x  4

1
/1 6  1 03.1  1 03.1  1 93.5 1 93.5 

5
1
/8  x  1

1 3
/1 6   1 30.1  a  46.0 1 68.0 222.0 

5
1
/8  x   2

1
/1 6   1 30.1  a  52.3 1 68.0 222.0 

5
1
/8  x  2

9
/1 6   1 30.1  a  65.0 1 68.0 222.0 

5
1
/8  x   3

1
/1 6   1 30.1  a  79.3 1 68.0 222.0 

5
1
/8  x   4

1
/1 6   1 30.1  a  1 03.1  235.0 235.0 

5
1
/8  x   5

1
/8   1 30.1  a    1 30.1  a  235.0 235.0 

FOOTNOTE 

a 
   

Tolerance on 5
1
/8  bore is +1 .0/−0.  
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Table D.1 4―Studded Crosses and Tees (continued)  

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.8/−0 +0.8/−0    0.8    0.8  

1 38.0 MPa 

1
1 3
/1 6  x   1

1 3
/1 6  46.0 46.0 1 64.5 1 64.5 

2
1
/1 6  x   1

1 3
/1 6  52.3 46.0 1 64.5 1 64.5 

2
1
/1 6  x  2

1
/1 6  52.3 52.3 1 64.5 1 64.5 

2
9
/1 6  x   1

1 3
/1 6  65.0 46.0 1 85.0 1 85.0 

2
9
/1 6  x   2

1
/1 6  65.0 52.3 1 85.0 1 85.0 

2
9
/1 6  x   2

9
/1 6  65.0 65.0 1 85.0 1 85.0 

3
1
/1 6  x  1

1 3
/1 6  79.3 46.0 202.5 202.5 

3
1
/1 6  x  2

1
/1 6  79.3 52.3 202.5 202.5 

3
1
/1 6  x   2

9
/1 6  79.3 65.0 202.5 202.5 

3
1
/1 6  x   3

1
/1 6  79.3 79.3 202.5 202.5 

4
1
/1 6  x  1

1 3
/1 6  1 03.1  46.0 251 .5 251 .5 

4
1
/1 6  x   2

1
/1 6  1 03.1  52.3 251 .5 251 .5 

4
1
/1 6  x   2

9
/1 6  1 03.1  65.0 251 .5 251 .5 

4
1
/1 6  x   3

1
/1 6  1 03.1  79.3 251 .5 251 .5 

4
1
/1 6  x  4

1
/1 6  1 03.1  1 03.1  251 .5 251 .5 
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Table D.1 5—Bullplugs  
 

Dimensions in  mi l l imeters unless noted otherwise 

 
a)   Round plug  

 

 

b)  Plug  with  internal  hex 

 

 
c)    Plug  with  external  hex 

Key 

1  test or gauge port (optional)  

NOTE See API  5B for thread dimensions and tolerances.  
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Table D.1 5—Bullplugs (continued)   
 

                                                                                                 Dimensions in  mi l l imeters unless noted otherwise 

 

a),  b),  c)  All  Styles of Bullplugs 
a)  Round 
Plugs 

Nominal  
Size 

Outside Diameter 

Minimum 
Length of 
Thread to 

Vanish Point 

Depth of 
Counterbore  

Diameter of 
Counterbore 

Diameter 
of Chamfer 

Overall  
Length 

in.  D  L4  C d e L 

Tolerance> Value Tolerance min.  ± 0.5 +1 .0/−0 +0.5/−0 +1 .0/−0 

1
/2  21 .43 +0.20/−0 1 9.85 None None None 51 .0 

3
/4  26.59 +0.20/−0 20.1 5 None None None 51 .0 

1  33.34 +0.25/−0 25.01  None None None 51 .0 

1
1
/4  42.07 +0.25/−0 25.62 27.0 22.4 None 51 .0 

1
1
/2  48.42 +0.25/−0 26.04 27.0 25.4 None 51 .0 

2 60.33 +0.25/−0 26.88 64.0 41 .0 50.8 1 02.0 

2
1
/2  73.03 +0.25/−0 39.91  41 .5 44.5 None 1 02.0 

3  88.90 +0.25/−0 41 .50 41 .5 57.2 None 1 02.0 

3
1
/2  1 01 .60 +0.25/−0 42.77 44.5 69.9 None 1 02.0 

4 1 1 4.30 +0.25/−0 44.04 44.5 76.2 None 1 02.0 

 

 

b)  Plugs with Internal  Hex c)  Plugs with  External  Hex 

Nominal  
Size 

Hex Size 
(Across Flats) 

Depth of 
Hex 

Overall  
Length 

Hex Size 
(Across Flats) 

Height 
of Hex 

Overall  
Length 

in.  Hi  G Li  He  B Le  

Tolerance> Value Tolerance +1 .0/−0 +1 .0/−0 Value Tolerance +1 .0/−0 +1 .0/−0 

1
/2  9.70 +0/−0.1 0 7.9 25.4 22.20 +0/−0.64 7.9 28.7 

3
/4  1 4.20 +0/−0.1 3 7.9 25.4 27.00 +0/−0.79 9.7 31 .8 

1  1 6.00 +0/−0.1 5 9.7 25.4 34.90 +0/−1 .04 9.7 35.1  
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Table D.1 6―VR Plug  Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 

 
Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers  

 
 

 
FOOTNOTES 

a  Ful l  thread.  

b  Chamfer at end.  

c  End of taper.  

d  Dri l l  L diameter,  M deep.  

e  Across flats.  

f Across corners.  

g  Diameter at face.  

h     Equal  to nominal  diameter A.  

 

 
VR Plug  Thread Form Detail  
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Table D.1 6―VR Plug  Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa (continued) 
 

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Outlet 
Size 

in.  

Nominal  
Thread 
OD 

in.  

Threads 
per Inch 

Thread 
Type 

Diameter 
at Large 
End 

Diameter 
at Small  
End 

Length 
of 

Taper 

Length 
of Full  
Thread 

Overall  
Length 
of Plug 

Chamfer 
Diameter 

Counter-
bore 

Diameter 

Counter-
bore 
Depth 

 A  TPI   B  C D  E F G L  M 

Tolerance> (Ref.)  NA   0. 1 2   0. 1 2 (Ref. )  (Ref. )    0.8   0.4   0.4   0.8 

1
1 3
/1 6  1 .660 1 1

1
/2  Line 

pipe 
42.1 6 41 .1 5 1 6.26 25.62 72.1  37.8 22.4 26.9 

2
1
/1 6  1 .900 1 1

1
/2  Sharp 

vee 
48.26 46.59 26.70 34.93 80.3 43.2 25.4 26.9 

2
9
/1 6  2

3
/8  1 1

1
/2  Sharp 

vee 
60.33 58.26 33.04 41 .28 86.6 54.9 38.1  26.9 

3
1
/8 a

 2
7
/8  1 1

1
/2  Sharp 

vee 
73.03 70.26 44.1 8 52.39 97.5 66.9 44.5 41 .4 

4
1
/1 6  3

1
/2  1 1

1
/2  Sharp 

vee 
88.90 85.74 50.52 58.74 1 03.9 82.4 69.9 44.5 

FOOTNOTES  

a    3
1
/1 6  in.  bore for 69.0 MPa RWP.  

NOTE 1       Thread taper for al l  sizes shall  be 1 -in-1 6 (reference 1 °  47'  24''  with  the centerl ine).  

NOTE 2      Tolerances on angles,  unless otherwise noted,  shall  be ± 0.5 degrees.  
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Table D.1 7―VR Preparation Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and  69.0 MPa 
 

                                                  Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers

 
FOOTNOTES 

a    Full  thread.  

b    Reference.  

c    Diameter of counterbore or chamfer.  

d   Thread bore.   

e   Standard bore.  

f    Thread.  

g   Thread bore taken at face of flange,  gauge thread from  bottom of chamfer,  counterbore is optional .  

 

VR Preparation Thread Form Detai l  
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Table D.1 7―VR Preparation Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and  69.0 MPa  (continued)  
 

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Outlet Size 

 

Nominal  
Thread 
OD 

Threads 
per Inch 

Thread 
Type 

Thread 
Bore 

Full  
Thread 
Length 

Chamfer and 
Counterbore 
Diameter 

Straight 
Bore 

 
 

A  TPI   B  C D  E 

Tolerance> (Ref. )  NA   0. 1 3 (Ref. )    0.8   0.4 

1
1 3
/1 6  1 .660 1 1

1
/2  Line pipe 38.96 27.4 49.3 36.8 

2
1
/1 6  1 .900 1 1

1
/2  Sharp vee 45.03 38.4 55.6 42.2 

2
9
/1 6  2

3
/8  1 1

1
/2  Sharp vee 57.00 44.7 65.0 53.8 

3
1
/8 a  2

7
/8  1 1

1
/2  Sharp vee 69.65 55.9 77.7 65.7 

4
1
/1 6  3

1
/2  1 1

1
/2  Sharp vee 85.83 62.2 1 03.1  81 .5 

FOOTNOTES  

a    3
1
/1 6  in.  bore for 69.0 MPa RWP. 

NOTE     Thread taper for al l  sizes shall  be 1 -in-1 6 (reference 1 °  47'  24''  with  the centerl ine).  
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Table D.1 8―VR Plug  Thread Gauging  Dimensions,  1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 
 

Dimensions in  mi l l imeters 

 
  
 Key 

1  gauge standoff with  end of VR plug:  flush    1 p 
 

NOTE “p” is defined  as the distance from a point on  a nominal  thread form to a corresponding  point on  the 
next thread,  measured paral lel  to the axis.  This value can be calculated by dividing  1  mm by the number of 
threads per mi l l imeter.  

 

Nominal  Size Ring  Gauge 
Outside 
Diameter 

Ring  Gauge 
Chamfer 
Diameter 

Ring  Gauge 
Length 

Face of Ring  
Gauge to Plane 
of Gauge Point 

 OD Q L2    

1
1 3
/1 6  55.9 43.7 1 7.953 4.41 7 

2
1
/1 6  63.5 49.8 28.91 8 5.037 

2
9
/1 6  77.7 62.0 35.268 5.037 

3
1
/8 a  93.2 74.7 46.380 5.037 

4
1
/1 6  1 1 4.3 90.4 52.730 5.037 

FOOTNOTES  

a   31
/1 6  in.  bore for 69.0 MPa RWP.  

NOTE 1   See Table D.1 8 for location of dimensions.  

NOTE 2  See Table D.1 9 for E
7
,  E

1
,   and L1 .  
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Table D.1 9―VR Preparation Thread Gauging Dimensions, 1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 
 

Dimensions in  mi l l imeters unless noted otherwise 

 

Nominal  
Outlet 
Size 

Major 
Diameter 

Diameter 
of Plug  
Gauge 
Groove 

Threads 
per Inch 

Length:  
End of 
Pipe to 
Hand-
tight 
Plane 

Pitch 
Diameter 
at Hand-
tight 
Plane 

Total  
Length:  
End of 
Pipe to 
Vanish 
Point 

Length:  
Gauge 
Point 
to 

Vanish 
Point 

Pitch 
Diameter 
at Gauge 
Point 

Standoff 

 D4  DU   L1  E1    L4  g  E7  S 

  2.21  

1
1 3
/1 6  42.2 37.1  1 1

1
/2  1 0.670 40.21 79 25.61 6 1 2.080 39.091 6 1 0.41 9 

2
1
/1 6  48.3 43.1  1 1

1
/2  20.589 46.2874 34.925 1 1 .044 46.4929 9.667 

2
9
/1 6  60.3 55.4 1 1

1
/2  26.507 58.3255 41 .275 1 1 .044 58.5579 1 1 .41 7 

3
1
/8 a  73.0 68.1  1 1

1
/2  36.927 70.9821  52.388 1 1 .044 71 .2579 1 2.090 

4
1
/1 6  88.9 83.8 1 1

1
/2  43.277 86.8571  58.738 1 1 .044 87.1 329 7.328 

FOOTNOTE 

a   31
/1 6  in.  bore for 69.0 MPa RWP.  
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Table D.20―HPVR Plug  Dimensions,  1 03.5 MPa and 1 38.0 MPa 
 

Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers  

 
 

FOOTNOTES 

a    Across flats.  

b    Across corners.  

c    I nstal l  (SAE AS568A O-ring size number).  

d    Break corners approx.  R  0. 1 2.  

e    Typical.  

f     Optional.  

g    Thread.  

h    Dri l l  L  diameter,  M deep.  

 
Thread Form Detail  

FOOTNOTE 

a    Typical  for al l  ful l  threads.  
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Table D.20―HPVR Plug  Dimensions,  1 03.5 MPa and 1 38.0 MPa (continued)  
 

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  
Outlet 
Size 

in.  

Nominal  
Thread 
Size 

in.  

Threads 
per Inch 

Large 
Taper 

Diameter 

Overall  
Length 

SAE 
AS568A 
O-ring  
Size No. 

Chamfer 
Diameter 

Counterbore 
Diameter 

Counterbore 
Depth 

  

A 

 

 
TPI  
 

B  D  J K L  M 

Tolerance> (Ref. )    0.25   0.8 NA   0.8   0.4   0.4 

1
1 3
/1 6  1

3
/4  6  40.64 95.3 1 26 38.1  NA NA 

2
1
/1 6  2  6  46.99 95.3 1 30 44.5 NA NA 

2
9
/1 6  2

1
/2  6  59.66 1 06.4 1 38 59.2 23.8 1 5.9 

3
1
/1 6  3  6  72.36 1 06.4 1 46 72.1  28.6 1 5.9 

 

Nominal  
Outlet Size 

in.  

Nominal  
Thread Size 

in.  

Threads 
per Inch 

Stub Acme Class 2G Thread Form Dimensions 

Thread Major 
Diameter 

Thread Pitch 
Diameter 

Thread Minor 
Diameter 

Width  of 
Thread at 
Root 

 A TPI  E F G H 

Tolerance>   ± 0.1 0  ± 0.3  ± 0.3  (Ref. )  

1
1 3
/1 6  1

3
/4  6  44.35 42.6 41 .1  1 .73 

2
1
/1 6  2  6  50.70 49.0 47.5 1 .73 

2
9
/1 6  2

1
/2  6  63.40 61 .6 60.2 1 .73 

3
1
/1 6  3  6  76.1 0 74.3 72.9 1 .73 
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Table D.21―HPVR Preparation Dimensions,  1 03.5 MPa and 1 38.0 MPa 
 

Dimensions in  mi l l imeters unless noted otherwise;  surface roughness in  micrometers  

 
FOOTNOTES 

a    Thread.  

b    Typical  two places.  

c      Optional  counterbore (1 2.7 mm deep max. ).  

 

 
Thread Form Detail  

NOTE 1      Features and dimensions are typical  for al l  fu l l  threads.  

NOTE 2     Tolerances on  angles,  unless otherwise noted,  are ± 0.5 degrees.   

NOTE 3     Al l  diameters are to be concentric within  0.1 3 mm (0.005 in. )  total  indicator reading .  

  



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  237 

    

 

Table D.21―HPVR Preparation Dimensions,  1 03.5 MPa and 1 38.0 MPa (continued)  
 

                                          Dimensions in  mil l imeters unless noted otherwise 

Nominal  Outlet 
Size 

Chamfer and 
Counterbore 
Diameter 

Straight 
Through 
Bore 

Large 
Diameter 
of Taper 

Thread  
Relief 

Diameter 

Depth 
to Taper 

in.  E F G H K 

Tolerance>   0.4    0. 1 2    0. 1 2    0.4    0.4  

1  
1 3
/1 6  46.4 37.47 41 .28 46.2 39.70 

2 
1
/1 6  52.7 43.82 47.63 53.0 39.70 

2 
9
/1 6  66.7 56.49 60.33 65.7 53.1 4 

3  
1
/1 6  78.1  69.22 73.03 78.2 53.1 4 

 

Nominal  
Outlet Size 

in.  

Nominal  
Thread Size 

in.   

Threads 
per Inch 

Stub Acme Class 2G Thread Form Dimensions 

Thread Major 
Diameter 

Thread Pitch 
Diameter 

Thread 
Minor 

Diameter 

Width  
of Thread 
at Root 

 A  TPI  B C D J 

Tolerance>     0.25    0.25    0. 1 0  (Ref. )  

1
1 3
/1 6  1

3
/4  6  45.21  43.43 42.01  1 .65 

2
1
/1 6  2  6  51 .56 49.78 48.36 1 .65 

2
9
/1 6  2

1
/2  6  64.29 62.51  61 .1 6 1 .65 

3
1
/1 6  3  6  76.99 75.21  73.76 1 .65 
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Table D.22―Flanged Full-bore Gate Valves 
 

Dimensions in  mi l l imeters unless noted otherwise 
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Table D.22—Flanged Full-bore Gate Valves (continued) 
 

Dimensions in  mi l l imeters unless noted otherwise  

Nominal  size 
in.  

Bore L,  Face-to-face Length,  mil l imeters 

B 1 3.8 MPa 20.7 MPa 34.5 MPa 69.0 MPa 1 03.5 MPa 1 38.0 MPa 

Tolerance> + 0.8/−0 ± 2 ± 2 ± 2 ± 2  ± 2 ± 2  

1
1 3
/1 6  46.0 ―  ―  ―  464.0 457.0 533.0 

2
1
/1 6 x 1

1 3
/1 6  46.0 295.0 371 .0 371 .0 ―  ―  ―  

2
1
/1 6  52.4 295.0 371 .0 371 .0 521 .0 483.0 584.0 

2
9
/1 6  65.1  333.0 422.0 422.0 565.0 533.0 673.0 

3
1
/1 6  77.7 ―  ―  ―  61 9.0 598.0 775.0 

3
1
/8  79.4 359.0 435.0 473.0 ―  ―  ―  

3
1
/8 x 3

3
/1 6  81 .0 359.0 435.0 473.0 ―  ―  ―  

4
1
/1 6  1 03.1  435.0 51 1 .0 549.0 670.0 737.0 965.0 

4
1
/1 6 x 4

1
/8  1 04.8 435.0 51 1 .0 549.0 ―  ―  ―  

4
1
/1 6 x 4

1
/4  1 08.0 435.0 51 1 .0 549.0 ―  ―  ―  

5
1
/8
 a  1 30.2

 a 562.0 61 3.0 727.0 737.0 889.0 ―  

7
1
/1 6 x 5

1
/8  1 30.2

 a ―  ―  737.0 ―  ―  ―  

7
1
/1 6 x 6 1 52.4 562.0 61 3.0 737.0 ―  ―  ―  

7
1
/1 6 x 6

1
/8  1 55.6 ―  ―  737.0 ―  ―  ―  

7
1
/1 6 x 6

3
/8  1 61 .9 562.0 61 3.0 737.0 889.0 1 041 .0 PMR 

7
1
/1 6 x 6

5
/8  1 68.3 562.0 61 3.0 737.0 ―  ―  ―  

7
1
/1 6  1 79.4 664.0 71 4.0 81 3.0 889.0 1 041 .0 PMR 

7
1
/1 6 x 7

1
/8  1 80.9 664.0 71 4.0 81 3.0 ―  ―  ―  

9  228.6 ―  ―  1 041 .0 PMR ―  ―  

1 1  279.4 ―  ―  PMR  ―  ―  ―  

FOOTNOTE 

a   Bore tolerance for 5
1
/8  in.  size is +1 .0/−0.  
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Table D.23―Flanged Plug  and Ball  Valves 
 

Dimensions in  mi l l imeters unless noted otherwise 
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Table D.23―Flanged Plug  and Ball  Valves (continued)  
 

Dimensions in  mi l l imeters unless noted otherwise 

a)   Flanged Full-bore Plug  Valves  

Nominal  Size 
in.  

Bore L,  Face-to-face Length 

B 1 3.8 MPa 20.7 MPa 34.5 MPa 69.0 MPa 1 03.5 MPa 1 38.0 MPa 

Tolerance> +0.8/−0 ± 2 ± 2  ± 2 ± 2  ± 2 ± 2 

1
1 3
/1 6  46.0 ―  ―  ―  464.0 457.0 533.0 

2
1
/1 6  52.4 333.0 384.0 394.0 521 .0 483.0 584.0 

2
9
/1 6  65.1  384.0 435.0 457.0 565.0 533.0 673.0 

3
1
/1 6  77.7 —  —  —  61 9.0 598.0 775.0 

3
1
/8  79.3 448.0 473.0 527.0 ―  ―  ―  

3
1
/8 x 3

3
/1 6  81 .0 448.0 437.0 527.0 ―  ―  ―  

4
1
/1 6  1 03.2 51 1 .0 562.0 629.0 670.0 737.0 ―  

4
1
/1 6 x 4

1
/8  1 04.8 51 1 .0 562.0 629.0 ―  ―  ―  

4
1
/1 6 x 4

1
/4  1 08.0 51 1 .0 562.0 629.0 ―  ―  ―  

5
1
/8  1 30.2 638.0 664.0 ―  737.0 889.0 ―  

7
1
/1 6 x 6 1 52.4 727.0 765.0 ―  ―  ―  ―  

7
1
/1 6 x 6

3
/8  1 61 .9 —  —  ―  889.0 1 041 .0 PMR 

7
1
/1 6  1 79.4 740.0 803.0 978.0 889.0 1 041 .0 PMR 

7
1
/1 6 x 7

1
/8  1 81 .0 740.0 803.0 978.0 ―  ―  ―  

9  228.6 —  —  ―  PMR 1 041 .0 ―  

b)   Flanged Full-bore and Reduced-opening  Ball  Valves  

Nominal  Size 
in.  

Bore L,  Face-to-face Length  

B 1 3.8 MPa 20.7 MPa 34.5 MPa 69.0 MPa 1 03.5 MPa a  1 38.0 MPa a  

Tolerance> +0.8/−0 ± 2 ± 2 ± 2 ± 2  ± 2 ± 2 

1
1 3
/1 6  46.0 ―  ―  ―  464.0 457.0  533.0  

2
1
/1 6  52.4 295.0 371 .0 371 .0 521 .0 483.0  584.0  

2
9
/1 6  65.1  333.0 422.0 473.0 565.0 533.0  673.0  

3
1
/1 6  77.7 —  —  —  61 9.0 598.0  775.0  

3
1
/8  79.3 359.0 384.0 473.0 ―  ―  ―  

4
1
/1 6  1 03.2 435.0 460.0 549.0 670.0 737.0  ―  

5
1
/8  1 30.2 ―  ―  ―  737.0 889.0  ―  

7
1
/1 6 x 6 1 52.4 562.0 61 3.0 71 1 .0 ―  ―  ―  

7
1
/1 6 x 6

3
/8  1 61 .9 —  —  —  889.0 1 041 .0  ―  

7
1
/1 6  1 79.4 —  —  —  889.0 1 041 .0  PMR  

9  228.6 ―  ―  —  PMR ―  ―  

FOOTNOTE
 

a    Applies to ful l  bore only.  
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Table D.24―Flanged Swing and Lift Check Valves  

Dimensions in  mi l l imeters unless noted otherwise   

 
 
 

a)   Minimum Bore Sizes for Full-opening  Check Valves,  
1 3.8 MPa,  20.7 MPa, and 34.5 MPa  

Nominal  Size  
in.  

Minimum Bore Size 

1 3.8 MPa 20.7 MPa 34.5 MPa 

Tolerance> +1 .6/−0 +1 .6/−0 +1 .6/−0 

2
1
/1 6  52.5 49.3 42.9 

2
9
/1 6  62.7 59.0 54.0 

3
1
/8  77.9 73.7 66.6 

4
1
/1 6  1 02.3 97.2 87.3 

7
1
/1 6  1 46.3 1 46.3 1 31 .8 

9 1 98.5 1 89.0 1 73.1  

1 1  247.7 236.6 21 5.9 
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Table D.24―Flanged Swing  and Lift Check Valves (continued) 

b)   Regular and Full-opening  Flanged Swing  and Lift Check Valves, 
1 3.8 MPa,  20.7 MPa, and 34.5 MPa RWP 

Nominal  Size 
in.  

L,  Short Pattern  
Face-to-face Length,  mm 

L,  Long Pattern  
Face-to-face Length,  mm  

1 3.8 MPa 20.7 MPa 34.5 MPa 20.7 MPa 34.5 MPa 

Tolerance> ± 2 ± 2 ± 2 ± 2 ± 2 

2
1
/1 6  295.0 371 .0 371 .0 ―  ―  

2
9
/1 6  333.0 422.0 422.0 ―  ―  

3
1
/8  359.0 384.0 473.0 435.0 ―  

4
1
/1 6  435.0 460.0 549.0 51 1 .0 ―  

7
1
/1 6  562.0 61 3.0 71 1 .0 ―  737.0 

9 664.0 740.0 841 .0 ―  ―  

1 1  790.0 841 .0 1 000.0 ―  ―  

 

c)   Regular and Full-opening  Flanged Swing  and Lift Check Valves, 
69.0 MPa,  1 03.5 MPa,  and 1 38.0 MPa RWP 

Nominal  Size  
in.  

L,  Face-to-face Length,  in.  

69.0 MPa 1 03.5 MPa 1 38.0 MPa 

Tolerance> ± 2 ± 21 .5 ± 2 

1
1 3
/1 6  464.0 457.0 533.0 

2
1
/1 6  521 .0 483.0 584.0 

2
9
/1 6  565.0 533.0 673.0 

3
1
/1 6  61 9.0 598.0 775.0 

4
1
/1 6  670.0 737.0 ―  

5
1
/8  71 7.0 ―  ―  

7
1
/1 6  889.0 ―  ―  
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Table D.25—Center Spacing  of Conduit Bores for Dual  Paral lel  Bore Valves 
for 1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 
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Table D.25―Center Spacing  of Conduit Bores for Dual  Paral lel  Bore Valves  
for 1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa (continued)  

 
Dimensions in  mi l l imeters unless noted otherwise 

Maximum 
Nominal  Valve 

Size 

in.  

Bore Center 
to Bore Center 

Large-bore to 
End-

connector 
Center 

Small-bore to 
End-Connector 

Center 

Minimum End-
connector Size 

Basic Casing  Size 

 

 

Lineic Mass 

kg/m 

A B C  OD 
 

 1 3.8 MPa,  20.7 MPa, and 34.5 MPa RWP 

1
1 3
/1 6  70.64 35.32 35.32 7

1
/1 6  1 39.7 25 

2
1
/1 6  90.09 45.05 45.05 7

1
/1 6  1 77.8 57 

2
9
/1 6  x 2

1
/1 6  90.09 41 .91  48.1 8 7

1
/1 6  1 77.8 43 

2
9
/1 6  x 2

1
/1 6  1 01 .60 47.63 53.98 9 1 93.7 58 

2
9
/1 6  1 01 .60 50.80 50.80 9 1 93.7 44 

2
9
/1 6  1 1 4.30 57.1 5 57.1 5 9 21 9.1  73 

3
1
/8  x 2

1
/1 6  1 1 6.28 51 .00 65.28 9 21 9.1  73 

3
1
/8  x 2

9
/1 6  1 28.1 9 64.1 0 64.1 0 1 1  244.5 80 

3
1
/8  1 28.1 9 64.1 0 64.1 0 1 1  244.5 80 

69.0 MPa RWP 

1
1 3
/1 6  70.64 35.32 35.32 7

1
/1 6  1 39.7 25 

2
1
/1 6  90.09 45.05 45.05 7

1
/1 6  1 77.8 57 

2
9
/1 6  x 2

1
/1 6  90.09 41 .91  48.1 8 7

1
/1 6  1 77.8 43 

2
9
/1 6  x 2

1
/1 6  1 01 .60 47.63 53.98 9 1 93.7 58 

2
9
/1 6  1 01 .60 50.80 50.80 9 1 93.7 44 

2
9
/1 6  1 1 4.30 57.1 5 57.1 5 9 21 9.1  73 

3
1
/1 6  1 28.1 9 64.1 0 64.1 0 1 1  244.5 80 

FOOTNOTE  

Nominal  sizes for valves and end connectors are in  inches.  
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Table D.26—Center Spacing  of Conduit Bores for Triple,  Quadruple,  and Quintuple Parallel  Bore 
Valves for 1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and 69.0 MPa 
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Table D.26—Center Spacing  of Conduit Bores for Triple,  Quadruple,  and Quintuple Parallel  Bore 
Valves for 1 3.8 MPa,  20.7 MPa,  34.5 MPa,  and  69.0 MPa  (continued) 

 

Dimensions in  mi l l imeters unless noted otherwise 

Maximum  
Valve Size 

in.  

Flange Center 
to Bore Center 

Minimum End-
connector Size 

in.  

Basic Casing  Size 

 

 

Lineic Mass 

kg/m 

A   OD   

  1 3.8 MPa; 20.7 MPa and 34.5 MPa RWP 

Triple-conduit Valve 

1
1 3
/1 6    47.63 7

1
/1 6  1 68.3 35.7 

2
1
/1 6  49.21  9  1 77.8 38.7 

2
1
/1 6  53.98 9 1 93.7 58.0 

2
9
/1 6  71 .44 1 1  244.5 79.6 

Quadruple-conduit Valve 

1
1 3
/1 6  73.03 1 1  21 9.1  53.6 

1
1 3
/1 6  77.79 1 1  244.5 Al l  

2
1
/1 6  77.79 1 1  244.5 79.6 

2
9
/1 6  87.31  1 1  273.1  82.6 

2
9
/1 6  1 01 .60 1 3

5
/8  298.5 80.4 

Quintuple-conduit Valve 

2
1
/1 6  77.79 1 1   244.5 79.6 

69.0 MPa RWP 

Triple-conduit Valve 

1
1 3
/1 6  47.63 7

1
/1 6  1 68.3 35.7 

2
1
/1 6  49.21  9  1 77.8 38.7 

2
1
/1 6  53.98 9 1 93.7 58.0 

2
9
/1 6  71 .44 1 1  244.5 79.6 

Quadruple-conduit Valve 

2
9
/1 6  87.31  1 1  273.1  82.6 

FOOTNOTE  

Nominal  sizes for valves and end connectors are in  inches.  
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Table D.27—Maximum Hanger Outside Diameter for Wellheads 
 

Dimensions in  mi l l imeters unless noted otherwise 

Nominal  Size a  and Minimum 
Through-bore of Dril l-through 

Equipment 

Rated Working  Pressure 
Maximum Outside Diameter of 

Hanger 

in.  MPa mm 

7
1
/1 6  1 3.8,  20.7,  and 34.5 1 78.05 

7
1
/1 6  69.0,  1 03.5,  and 1 38.0 1 78.05 

9 1 3.8,  20.7,  and 34.5 226.90 

9 69.0 and 1 03.5 226.90 

1 1  1 3.8,  20.7,  and 34.5 277.32 

1 1  69.0 and 1 03.5 277.32 

1 3
5
/8  1 3.8 and 20.7 343.48 

1 3
5
/8  34.5 and 69.0 343.48 

1 6
3
/4  1 3.8 and 20.7 422.28 

1 6
3
/4  34.5 and 69.0 422.28 

1 8
3
/4  34.5 and 69.0 473.08 

21
1
/4  1 3.8 536.58 

20
3
/4  20.7 523.88 

21
1
/4  34.5 and 69.0 536.58 

FOOTNOTE 

a   Nominal  size of upper end connector of wel lhead body in  which the hanger is used.  
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Table D.28―Minimum Vertical  Full-opening  Wellhead Body Bores and Maximum Casing  Sizes  
 

Dimensions in  mi l l imeters unless noted otherwise  

Nominal  Connector a Casing  Beneath Body Minimum Vertical  
Full-opening  
Wellhead Body 

Bore 

Nominal  Size 
of Connector 

Rated Working  
Pressure 

Label  b  Nominal   

Lineic Mass b  

Specified Drift 
Diameter 

in.  MPa OD kg/m mm mm 

7
1
/1 6  1 3.8 7 25.30 1 62.89 1 63.8 

7
1
/1 6  20.7 7 29.76 1 60.81  1 61 .5 

7
1
/1 6  34.5 7 34.23 1 58.52 1 59.5 

7
1
/1 6  69.0 7 43.1 6 1 53.90 1 54.7 

7
1
/1 6  1 03.5 7 56.55 1 47.1 9 1 48.1  

7
1
/1 6  1 38.0 7 56.55 1 47.1 9 1 48.1  

9 1 3.8 8
5
/8  35.72 202.49 203.2 

9 20.7 8
5
/8  47.62 1 98.02 1 98.9 

9 34.5 8
5
/8  53.57 1 95.58 1 96.3 

9 69.0 8
5
/8  59.53 1 93.04 1 93.5 

9 1 03.5 8
5
/8  72.92 1 87.60 1 88.2 

1 1  1 3.8 1 0
3
/4  60.27 251 .31  252.0 

1 1  20.7 1 0
3
/4  60.27 251 .31  252.0 

1 1  34.5 1 0
3
/4  75.90 246.23 247.1  

1 1  69.0 9
5
/8  79.62 21 2.83 21 3.6 

1 1  1 03.5 9
5
/8  79.62 21 2.83 21 3.6 

1 3
5
/8  1 3.8 1 3

3
/8  81 .1 0 31 6.46 31 7.5 

1 3
5
/8  20.7 1 3

3
/8  90.78 31 3.92 31 4.7 

1 3
5
/8  34.5 1 3

3
/8  1 07.1 5 309.65 31 0.4 

1 3
5
/8  69.0 1 1

3
/4  89.29 269.65 270.8 

1 6
3
/4  1 3.8 1 6 96.73 382.58 383.3 

1 6
3
/4  20.7 1 6 1 25.01  376.48 377.4 

1 6
3
/4  34.5 1 6 1 25.01  376.48 377.4 

1 6
3
/4  69.0 1 6 1 25.01  376.48 377.4 

1 8
3
/4  34.5 1 8

5
/8  1 30.21  446.20 446.8 

1 8
3
/4  69.0 1 8

5
/8  1 30.21  446.20 446.8 

20
3
/4  20.7 20 1 39.89 480.97 481 .8 

21
1
/4  1 3.8 20 1 39.89 480.97 481 .8 

21
1
/4  34.5 20 1 39.89 480.97 481 .8 

21
1
/4  69.0 20 1 39.89 480.97 481 .8 

FOOTNOTES 

a    Upper end connectors of wellhead body.  

b    Maximum size and minimum mass of casing  on which  bore is based.  
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Table  D.29―Pipe Thread Counterbore and Standoff Dimensions 
 
 

                                                                                        Dimensions in  mi l l imeters unless noted otherwise 

 

Key 

1  plane of hand-tight engagement 

2 plane of effective thread length  

3  plane of vanish point 

a    See 1 4.3.2.3.  
b    Internal  thread length.  
c    Without counterbore.  
d  With  counterbore.  

NOTE See API  5B for dimensions L
1
,  L

2
,  and L

4
.  
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Table  D.29―Pipe Thread Counterbore and Standoff Dimensions (continued)  
 

Dimensions in  mi l l imeters unless noted otherwise 

(1 )  (2)  (3)  (4)  (5)  (6)  (7)  

Nominal  
Thread Size 

Length:  Plane 
of Vanish 
Point to 

Hand-tight 
Plane 

Hand-tight Standoff Length:  Face 
of 

Counterbore 
to Hand-tight 

Plane 

Counterbore 

Thread 
without 

Counterbore 

Thread with  
Shallow 

Counterbore 

Diameter Depth 

in.  A  +  M A0  A  M Q  q  

Line Pipe Threads  

1
/8  5.40 4.93 1 .01  4.38 1 1 .9 3.3 

1
/4  1 0.02 9.32 5.45 4.57 1 5.2 3.3 

3
/8  9. 1 6 8.45 4.55 4.61  1 8.8 3.3 
 

      
1
/2  1 1 .72 1 0.82 3.45 8.28 23.6 6.4 

3
/4  1 1 .54 1 0.64 3.27 8.27 29.0 6.4 

1  1 4.85 1 3.74 6.32 8.53 35.8 6.4 

       

1
1
/4  1 4.95 1 3.84 6.48 8.47 44.5 6.4 

1
1
/2  1 5.37 1 4.27 6.89 8.48 50.5 6.4 

2 1 5.80 1 4.70 6.87 8.94 63.5 6.4 

       

2
1
/2  22.59 21 .00 1 0.04 1 2.55 76.2 9.7 

3  22.04 20.45 9.45 1 2.59 92.2 9.7 

3
1
/2  21 .91  20.33 9.32 1 2.59 1 04.9 9.7 

       

4  22.60 21 .01  9.99 1 2.61  1 1 7.6 9.7 

5 22.94 21 .35 1 0.35 1 2.58 1 44.5 9.7 

6 25.1 0 23.51  1 2.48 1 2.62 1 71 .5 9.7 

       

8  27.51  25.93 1 4.81  1 2.70 222.3 9.7 

1 0 29.1 8 27.59 1 6.36 1 2.81  276.4 9.7 

1 2 30.45 28.86 1 6.83 1 3.62 328.7 9.7 

       

1 4D 28.49 26.90 1 4.94 1 3.56 360.4 9.7 

1 6D 27.22 25.63 1 3.71  1 3.52 41 1 .2 9.7 

1 8D 27.53 25.94 1 4.00 1 3.53 462.0 9.7 

20D 29.43 27.84 1 5.85 1 3.58 51 2.8 9.7 
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Table D.30—Gauging  of Casing  and Tubing  Threads 

 

 
Key 

1     plane of vanish point 

2     plane of hand-tight engagement 

3     plane of end of pipe 

4    master ring  gauge 

5    master plug  gauge 

6    working plug  gauge 

7    product thread 

8    product thread without counterbore 

9    product thread with  shal low counterbore 

1 0   product thread with  deep counterbore  

NOTE    See API  5B for dimensions of S and  S
1
.  

a) Internal  recess without counterbore 

 

b)   Internal  recess with  shallow counterbore  

 

c)  Thread clearance without counterbore 

 
d)  Thread clearance with  shallow counterbore  

Key 

1  gauge notch,  al ignment—chamfer bottom,  within  
tolerance 

2 working  plug  gauge 

3 recess clearance 

4    L
2
 (min. )  plus thread clearance 

 

Application of Working  Plug  Gauge 
Gauging  Line Pipe,  Casing  and Tubing  Internal  

Threads,  Hand-tight Assembly 
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Table D.30—Gauging  of Casing  and Tubing  Threads (continued) 

(1 )  (2)  (3)  (4)  (5)  (6)  (7)  

Nominal  
Thread Size 

Length:  Plane 
of Vanish 

Point to Hand-
tight Plane 

Hand-tight Standoff Length:  Face of 
Counterbore to 

Hand-tight 
Plane 

Counterbore 

Thread 
without 

Counterbore 

Thread with  
Shallow 

Counterbore 

Diameter Depth 

in.  A  +  M A0  A  M Q  q  

Long and Short Casing  Threads     Dimensions in  mi l l imeters except nominal  size 

4
1
/2  27.41  25.82 1 5.00 1 2.40 1 1 7.6 9.7 

5 27.41  25.82 1 5.00 1 2.40 1 30.3 9.7 

5
1
/2  27.41  25.82 1 5.00 1 2.40 1 43.0 9.7 

6
5
/8  27.41  25.82 1 5.07 1 2.34 1 71 .5 9.7 

7 27.41  25.82 1 5.00 1 2.40 1 81 .1  9.7 

7
5
/8  29.1 1  27.52 1 6.72 1 2.39 1 96.9 9.7 

8
5
/8  29.1 1  27.52 1 6.72 1 2.39 222.3 9.7 

9
5
/8  29.1 1  27.52 1 6.72 1 2.39 247.7 9.7 

1 0
3
/4 a  29.1 1  27.52 1 6.65 1 2.46 276.4 9.7 

1 1
3
/4 a  29.1 1  27.52 1 6.65 1 2.46 301 .8 9.7 

1 3
3
/8 a  29.1 1  27.52 1 5.95 1 3.1 5 344.4 9.7 

1 6 a  29.1 1  27.52 1 5.89 1 3.22 41 1 .2 9.7 

20 a  29.1 1  27.52 1 5.89 1 3.22 51 2.8 9.7 

Nonupset Tubing Threads     Dimensions in  mi l l imeters except nominal  size  

1 .050 1 6.41  1 5.1 4 8.1 3 8.28 29.0 6.4 

1 .31 5 1 6.41  1 5.1 4 8.07 8.34 35.8 6.4 

1 .660 1 6.41  1 5.1 4 8.1 3 8.28 44.5 6.4 

1 .900 1 6.41  1 5.1 4 8.1 3 8.28 50.5 6.4 

2
3
/8  1 6.41  1 5.1 4 7.69 8.72 63.5 6.4 

2
7
/8  1 6.41  1 5.1 4 4.51  1 1 .90 76.2 9.7 

3
1
/2  1 6.41  1 5.1 4 4.45 1 1 .96 92.2 9.7 

4 1 9.91  1 8.33 7.65 1 2.27 1 04.9 9.7 

4
1
/2  1 9.91  1 8.33 7.65 1 2.27 1 1 7.6 9.7 

External  Upset Tubing  Threads     Dimensions in  mil l imeters except nominal  size 

1 .050 1 6.41  1 5.1 4 8.07 8.34 35.8 6.4 

1 .31 5 1 6.41  1 5.1 4 7.99 8.42 39.9 6.4 

1 .660 1 6.41  1 5.1 4 8.04 8.37 48.5 6.4 

1 .900 1 6.41  1 5.1 4 8.05 8.36 55.6 6.4 

2
3
/8  1 9.91  1 8.33 1 0.87 9.04 69.1  6.4 

2
7
/8  1 9.91  1 8.33 7.69 1 2.22 81 .8 9.7 

3
1
/2  1 9.91  1 8.33 7.65 1 2.27 98.6 9.7 

4 1 9.91  1 8.33 7.65 1 2.27 1 1 1 .3 9.7 

4
1
/2  1 9.91  1 8.33 7.65 1 2.27 1 24.0 9.7 

FOOTNOTE 
a   Short casing threads only (long  casing threads not covered).  
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Annex E 
(normative)  

 
 Dimensional  Tables—USC Units 

Table E.1―Type 6B Flanges for 2000 psi  

Table E.2―Type 6B Flanges for 3000 psi   

Table E.3―Type 6B Flanges for 5000 psi   

Table E.4―Type 6BX Flanges for 1 0,000 psi   

Table E.5―Type 6BX Flanges for 1 5,000 psi  

Table E.6―Type 6BX Flanges for 20,000 psi   

Table E.7―Type 6BX Large-bore Flanges for 2000 psi,  3000 psi,  and 5000 psi  

Table E.8―Type R Ring Grooves  

Table E.9―Type R Ring Gaskets  

Table E.1 0―Type RX Ring Gaskets  

Table E.1 1―Type BX Ring Grooves  

Table E.1 2―Type BX Ring Gaskets  

Table E.1 3―Flanged Crosses and Tees 

Table E.1 4―Studded Crosses and Tees   

Table E.1 5―Bullplugs  

Table E.1 6―VR Plug Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  

Table E.1 7―VR Preparation  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and  1 0,000 psi  

Table E.1 8―VR Plug  Thread Gauging  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  

Table E.1 9―VR Preparation  Thread Gauging  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  

Table E.20―HPVR Plug Dimensions,  1 5,000  psi  and 20,000 psi  

Table E.21―HPVR Preparation Dimensions,  1 5,000 psi  and 20,000 psi  

Table E.22―Flanges Full-bore Gate Valves  
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Table E.23―Flanged Plug  and Ball  Valves  

Table E.24―Flanged Swing  and Lift Check Valves  

Table E.25―Center Spacing of Conduit Bores for Dual Parallel  Bore Valves, 2000 psi,  3000 psi,  5000  psi ,  
and 1 0,000 psi  

Table E.26―Center Spacing  of Conduit Bores for Triple,  Quadruple,  and  Quintuple Parallel  Bore 
Valves,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  

Table E.27―Maximum Hanger Outside Diameter for Wellheads  

Table E.28―Minimum Vertical  Full-opening  Wellhead Body Bores and Maximum Casing  Sizes 

Table E.29—Pipe Thread Counterbore and Standoff Dimensions 

Table E.30—Gauging  of Casing  and Tubing  Threads  
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Table E.1―Type 6B Flanges for 2000 psi  

 

                                                                                                           Dimensions in  inches 

 

 
  FOOTNOTES 

a    Ring groove shal l  be concentric with  bore B within  0.01 0 in.  diametrical  runout.  See Table E.8 for ring  groove dimensions .  

 b    Break sharp corner 0.03 in.  max.  

 c    Raised face K and counterbore E are optional  features.  

 d    Diameter X is  a reference dimension.  
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Table E.1―Type 6B Flanges for 2000 psi  (continued)  

 Dimensions in  inches 

Nominal  
Size of 

Flange a 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Max. 
Chamfer 

Diameter 
of Raised 
Face 

Total  
Thickness 
of Flange 

Basic 
Thickness 
of Flange 

Diameter 
of Hub 

Counter-
bore 
Depth 

 

B OD C K T Q X E 

Tolerance max.  As noted max.  min.  +0.1 2/−0 min.  Reference +0.02/−0 

2
1
/1 6  2.09 6.50 ±0.06 0.1 2 4.25 1 .31  1 .00 3.31  0.31  

2
9
/1 6  2.59 7.50 ±0.06 0.1 2 5.00 1 .44 1 .1 2 3.94 0.31  

3
1
/8  3.22 8.25 ±0.06 0.1 2 5.75 1 .56 1 .25 4.62 0.31  

4
1
/1 6  4.28 1 0.75 ±0.06 0.1 2 6.88 1 .81  1 .50 6.00 0.31  

5
1
/8  5. 1 6 1 3.00 ±0.06 0.1 2 8.25 2.06 1 .75 7.44 0.31  

7
1
/1 6  7. 1 6 1 4.00 ±0.1 2 0.25 9.50 2.1 9 1 .88 8.75 0.31  

9  9.03 1 6.50 ±0.1 2 0.25 1 1 .88 2.50 2.1 9 1 0.75 0.31  

1 1  1 1 .03 20.00 ±0.1 2 0.25 1 4.00 2.81  2.50 1 3.50 0.31  

1 3
5
/8  1 3.66 22.00 ±0.1 2 0.25 1 6.25 2.94 2.62 1 5.75 0.31  

1 6
3
/4  1 6.78 27.00 ±0.1 2 0.25 20.00 3.31  3.00 1 9.50 0.31  

21
1
/4  21 .28 32.00 ±0.1 2 0.25 25.00 3.88 3.50 24.00 0.38 

FOOTNOTE 

a    For flange sizes 26
3
/4  in.  and 30 in. ,  see Table E.7.  

 

Nominal  
Size of 

Flange a 

Diameter 
of Bolt 
Circle 

Number 
of Bolts 

Bolt Size 
and TPI 

Bolt Holes 

Hub Length,  
Threaded Flange 

Ring  
Groove 
Number Line 

Pipe 
Flange 

Casing  
Flange  

 

BC N 
 

BH LL  LC   

Tolerance> See figure for GDT (Ref. )  Diameter Tolerance min.  min.   

2
1
/1 6  5.00 8 

5
/8-1 1  0.75 +0.06/−0.02 1 .75 ―  R 23 

2
9
/1 6  5.88 8 

3
/4-1 0 0.88 +0.06/−0.02 1 .94 ―  R 26 

3
1
/8  6.62 8 

3
/4-1 0 0.88 +0.06/−0.02 2.1 2 ―  R 31  

4
1
/1 6  8.50 8 

7
/8-9 1 .00 +0.06/−0.02 2.44 3.50 R 37 

5
1
/8  1 0.50 8 1 -8 1 . 1 2 +0.06/−0.02 2.69 4.00 R 41  

7
1
/1 6  1 1 .50 1 2 1 -8 1 . 1 2 +0.06/−0.02 2.94 4.50 R 45 

9 1 3.75 1 2 1
1
/8-8 1 .25 +0.06/−0.02 3.31  5.00 R 49 

1 1  1 7.00 1 6 1
1
/4-8 1 .38 +0.06/−0.02 3.69 5.25 R 53 

1 3
5
/8  1 9.25 20 1

1
/4-8 1 .38 +0.06/−0.02 3.94 3.94 R 57 

1 6
3
/4  23.75 20 1

1
/2-8 1 .62 +0.09/−0.02 4.50 4.50 R 65 

21
1
/4  28.50 24 1

5
/8-8 1 .75 +0.09/−0.02 5.38 5.38 R 73 

FOOTNOTE 

a    For flange sizes 26
3
/4  in.  and 30 in. ,  see Table E.7.  
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Table E.2―Type 6B Flanges for 3000 psi   

 Dimensions in  inches 

 
  FOOTNOTES 

a    Ring  groove shal l  be concentric with  bore B within  0.01 0 in.  diametrical  runout.  See Table E.8 for ring  groove dimensions.  

 b    Break sharp corner 0.03 in.  max.  

 c    Raised face K and counterbore E are optional  features.  

 d    Diameter X is  a reference dimension.  
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Table E.2―Type 6B Flanges for 3000 psi  (continued)   

                                                                                                                                                       Dimensions in  inches 

Nominal  
Size of 

Flange a 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Max. 
Chamfer 

Diameter 
of Raised 
Face 

Total  
Thickness 
of Flange 

Basic 
Thickness 
of Flange 

Diameter 
of Hub 

Counter-
bore 
Depth 

 
B OD C K T Q X E 

Tolerance max.  As noted max.  min.  +0.1 2/−0 min.  Reference +0.02/−0 

2
1
/1 6  2.09 8.50 ±0.06 0.1 2 4.88 1 .81  1 .50 4.1 2 0.31  

2
9
/1 6  2.59 9.62 ±0.06 0.1 2 5.38 1 .94 1 .62 4.88 0.31  

3
1
/8  3.22 9.50 ±0.06 0.1 2 6.1 2 1 .81  1 .50 5.00 0.31  

4
1
/1 6  4.28 1 1 .50 ±0.06 0.1 2 7.1 2 2.06 1 .75 6.25 0.31  

5
1
/8  5. 1 6 1 3.75 ±0.06 0.1 2 8.50 2.31  2.00 7.50 0.31  

7
1
/1 6  7. 1 6 1 5.00 ±0.1 2 0.25 9.50 2.50 2.1 9 9.25 0.31  

9  9.03 1 8.50 ±0.1 2 0.25 1 2.1 2 2.81  2.50 1 1 .75 0.31  

1 1  1 1 .03 21 .50 ±0.1 2 0.25 1 4.25 3.06 2.75 1 4.50 0.31  

1 3
5
/8  1 3.66 24.00 ±0.1 2 0.25 1 6.50 3.44 3.1 2 1 6.50 0.31  

1 6
3
/4  1 6.78 27.75 ±0.1 2 0.25 20.62 3.94 3.50 20.00 0.44 

20
3
/4  20.78 33.75 ±0.1 2 0.25 25.50 4.75 4.25 24.50 0.50 

FOOTNOTE 
a   For flange sizes 26

3
/4  in.  and 30 in. ,  see Table E.7.  

 

Nominal  
Size of 

Flange a  

Diameter 
of Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 
and 
TPI  

Bolt Holes 

Hub Length,  
Threaded Flange 

Ring  
Groove 

Line 
Pipe 
Flange 

Casing  
Flange  

Tubing  
Flange 

 
BC N 

 
BH LL  LC  LT   

Tolerance> See figure for GDT (Ref. )  Diameter Tolerance min.  min.  min.   

2
1
/1 6  6.50 8 

7
/8-9 1 .00 +0.06/−0.02 2.56 ―  2.56 R 24 

2
9
/1 6  7.50 8 1 -8 1 . 1 2 +0.06/−0.02 2.81  ―  2.81  R 27 

3
1
/8  7.50 8 

7
/8-9 1 .00 +0.06/−0.02 2.44 ―  2.94 R 31  

4
1
/1 6  9.25 8 1

1
/8-8 1 .25 +0.06/−0.02 3.06 3.50 3.50 R 37 

5
1
/8  1 1 .00 8 1

1
/4-8 1 .38 +0.06/−0.02 3.44 4.00 ―  R 41  

7
1
/1 6  1 2.50 1 2 1

1
/8-8 1 .25 +0.06/−0.02 3.69 4.50 ―  R 45 

9 1 5.50 1 2 1
3
/8-8 1 .50 +0.06/−0.02 4.31  5.00 ―  R 49 

1 1  1 8.50 1 6 1
3
/8-8 1 .50 +0.06/−0.02 4.56 5.25 ―  R 53 

1 3
5
/8  21 .00 20 1

3
/8-8 1 .50 +0.06/−0.02 4.94 4.94 ―  R 57 

1 6
3
/4  24.25 20 1

5
/8-8 1 .75 +0.09/−0.02 5.06 5.69 ―  R 66 

20
3
/4  29.50 20 2-8 2.1 2 +0.09/−0.02 6.75 6.75 ―  R 74 

FOOTNOTE 
a    For flange sizes 263

/4  in.  and 30 in. ,  see Table E.7.   
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Table E.3―Type 6B Flanges for 5000 psi  
 Dimensions in  inches 

 
 

  FOOTNOTES 

a     Ring  groove shall  be concentric with  bore B within  0.01 0 in.  diametrical  runout.  See Table E.8 for ring  groove dimensions.  

 b    Break sharp corner 0.03 in.  max.  

 c    Raised face K and counterbore E are optional  features.  

 d    Diameter X is  a reference dimension.  

  

.  
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Table E.3―Type 6B Flanges for 5000 psi  (continued)  

 Dimensions in  inches 

Nominal  
Size of 

Flange a  

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Max. 
Chamfer 

Diameter 
of 

Raised 
Face 

Total  
Thickness 
of Flange 

Basic 
Thickness 
of Flange 

Diameter 
of Hub 

Counter-
bore 
Depth 

 
B OD C K T Q X E 

Tolerance max.  As noted max.  min.  +0.1 2/−0 min.  Reference +0.02/−0 

2
1
/1 6  2.09 8.50 ±0.06 0.1 2 4.88 1 .81  1 .50 4.1 2 0.31  

2
9
/1 6  2.59 9.62 ±0.06 0.1 2 5.38 1 .94 1 .62 4.88 0.31  

3
1
/8  3.22 1 0.50 ±0.06 0.1 2 6.62 2.1 9 1 .88 5.25 0.31  

4
1
/1 6  4.28 1 2.25 ±0.06 0.1 2 7.62 2.44 2.1 2 6.38 0.31  

5
1
/8  5. 1 6 1 4.75 ±0.06 0.1 2 9.00 3.1 9 2.88 7.75 0.31  

7
1
/1 6  7. 1 6 1 5.50 ±0.1 2 0.25 9.75 3.62 3.25 9.00 0.38 

9 9.03 1 9.00 ±0.1 2 0.25 1 2.50 4.06 3.62 1 1 .50 0.44 

1 1  1 1 .03 23.00 ±0.1 2 0.25 1 4.63 4.69 4.25 1 4.50 0.44 

FOOTNOTE 

a   For flange sizes 1 35
/8  in. ,  1 6

3
/4  in. ,  1 8

3
/4 in. ,  and 21

1
/4  in. ,  see Table E.7.  

 

Nominal  
Size of 

Flange a  

Diameter 
of Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 
and 
TPI  Bolt Holes 

Hub Length,  Threaded 
Flange 

Ring  
Groove 

Line 
Pipe 
Flange 

Casing  
Flange 

Tubing  
Flange 

 

BC N BH LL  LC  LT   

Tolerance> See figure for GDT (Ref. )  Diameter Tolerance min.  min.  min.   

2
1
/1 6  6.50 8 

7
/8-9 1 .00 +0.06/−0.02 2.56 ―  2.56 R 24 

2
9
/1 6  7.50 8 1 -8 1 . 1 2 +0.06/−0.02 2.81  ―  2.81  R 27 

3
1
/8  8.00 8 1

1
/8-8 1 .25 +0.06/−0.02 3.1 9 ―  3. 1 9 R 35 

4
1
/1 6  9.50 8 1

1
/4-8 1 .38 +0.06/−0.02 3.88 3.88 3.88 R 39 

5
1
/8  1 1 .50 8 1

1
/2-8 1 .62 +0.06/−0.02 4.44 4.44 ―  R 44 

7
1
/1 6  1 2.50 1 2 1

3
/8-8 1 .50 +0.06/−0.02 5.06 5.06 ―  R 46 

9 1 5.50 1 2 1
5
/8-8 1 .75 +0.09/−0.02 6.06 6.06 ―  R 50 

1 1  1 9.00 1 2 1
7
/8-8 2.00 +0.09/−0.02 6.69 6.69 ―  R 54 

FOOTNOTE 

a    For flange sizes 1 35
/8  in. ,  1 6

3
/4  in. ,  1 8

3
/4 in. ,  and 21

1
/4  in. ,  see Table E.7.  
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Table E.4―Type 6BX Flanges for 1 0,000 psi  

 Dimensions in  inches  

 
  FOOTNOTES 

a      Break sharp corner 0.03 in.  max.  
b      Q’’ max.  = E;  Q’’ m in.  = 0.1 2 in.  
c      Optional  feature.  
d      Test connection shall  be 

1
/2  in.  NPT or per 9.3 (Figure 5).  

e   Ring groove shall  be concentric with  bore B within  0.01 0 in.  diametrical  runout.  See Table E.1 1  for ring  groove 
dimensions.  

f     Test flange style—applies to sizes 1
1 3
/1 6 through 5

1
/8  only.  

g      Blind flange style—applies to sizes 5
1
/8  through 21

1
/4 only.  

h     I f the minimum value of J3  is  exceeded,  the maximum depth P of the counterbore may be increased by the  same amount 
or less.   
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Table E.4―Type 6BX Flanges for 1 0,000 psi  (continued) 

Dimensions in  inches 

Nominal  
Size 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Diameter 
of 

Raised 
Face 

Total  
Thickness 

Max. 
Chamfer 

Large 
Hub 

Diameter 

Small  
Hub 

Diameter 

Length 
of Hub 

Hub 
Height 

 

B OD K T C J1  J2  J3  J4  

Tolerance max.  As noted ± 0.06 +0.1 2/−0 max.  +0/−0.1 2 min.  min.  min.  h  

1
1 3
/1 6  1 .84 7.38 ±0.06 4.1 2 1 .66 0.1 2 3.50 2.56 1 .91  ―  

2
1
/1 6  2.09 7.88 ±0.06 4.38 1 .73 0.1 2 3.94 2.94 2.03 ―  

2
9
/1 6  2.59 9.1 2 ±0.06 5.1 9 2.02 0.1 2 4.75 3.62 2.25 ―  

3
1
/1 6  3.09 1 0.62 ±0.06 6.00 2.30 0.1 2 5.59 4.34 2.50 ―  

4
1
/1 6  4.09 1 2.44 ±0.06 7.28 2.77 0.1 2 7.1 9 5.75 2.88 ―  

5
1
/8  5. 1 6 1 4.06 ±0.06 8.69 3.1 2 0.1 2 8.81  7.1 9 3.1 9 0.25 

7
1
/1 6  7.09 1 8.88 ±0.1 2 1 1 .88 4.06 0.25 1 1 .88 1 0.00 3.75 0.38 

9 9.03 21 .75 ±0.1 2 1 4.1 2 4.88 0.25 1 4.75 1 2.88 3.69 0.38 

1 1  1 1 .03 25.75 ±0.1 2 1 6.88 5.56 0.25 1 7.75 1 5.75 4.06 0.56 

1 3
5
/8  1 3.66 30.25 ±0.1 2 20.38 6.62 0.25 21 .75 1 9.50 4.50 0.69 

1 6
3
/4  1 6.78 34.31  ±0.1 2 22.69 6.62 0.25 25.81  23.69 3.00 1 .1 9 

1 8
3
/4  1 8.78 40.94 ±0.1 2 27.44 8.78 0.25 29.62 26.56 6.1 2 1 .00 

21
1
/4  21 .28 45.00 ±0.1 2 30.75 9.50 0.25 33.38 30.00 6.50 1 .25 

 

Nominal  
Size 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 

and TPI 
Bolt Holes 

Counterbore 
Depth  

Ring  
Groove 

E P
 h  

R BC N   BH 

Tolerance ± 0.06 See figure for GDT (Ref. )  Diameter Tolerance max.  max.  
 

1
1 3
/1 6  0.38 5.75 8 

3
/4-1 0 0.88 +0.06/−0.02 0.240 1 .89 BX 1 51  

2
1
/1 6  0.38 6.25 8 

3
/4-1 0 0.88 +0.06/−0.02 0.250 2.02 BX 1 52 

2
9
/1 6  0.38 7.25 8 

7
/8-9 1 .00 +0.06/−0.02 0.290 2.42 BX 1 53 

3
1
/1 6  0.38 8.50 8 1 -8 1 . 1 2 +0.06/−0.02 0.320 2.83 BX 1 54 

4
1
/1 6  0.38 1 0.1 9 8 1

1
/8-8 1 .25 +0.06/−0.02 0.350 3.45 BX 1 55 

5
1
/8  038 1 1 .81  1 2 1

1
/8-8 1 .25 +0.06/−0.02 0.375 3.86 BX 1 69 

7
1
/1 6  0.62 1 5.88 1 2 1

1
/2-8 1 .62 +0.09/−0.02 0.438 ―  BX 1 56 

9 0.62 1 8.75 1 6 1
1
/2-8 1 .62 +0.09/−0.02 0.500 ―  BX 1 57 

1 1  0.62 22.25 1 6 1
3
/4-8 1 .88 +0.09/−0.02 0.562 ―  BX 1 58 

1 3
5
/8  0.62 26.50 20 1

7
/8-8 2.00 +0.09/−0.02 0.625 ―  BX 1 59 

1 6
3
/4  0.75 30.56 24 1

7
/8-8 2.00 +0.09/−0.02 0.328 ―  BX 1 62 

1 8
3
/4  0.62 36.44 24 2

1
/4-8 2.38 +0.09/−0.02 0.71 9 ―  BX 1 64 

21
1
/4  0.81  40.25 24 2

1
/2-8 2.62 +0.09/−0.02 0.750 ―  BX 1 66 
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Table E.5―Type 6BX Flanges for 1 5,000 psi   
Dimensions in  inches 

 
  FOOTNOTES 

a     Break sharp corner 0.03 in.  max.  
b     Q’’ max.  = E;  Q’’ m in.  = 0. 1 2 in.  
c      Optional  feature.  
d     Test connection shall  be per 9.3 (Figure 5).  

e  Ring groove shal l  be concentric with  bore B  within  0.01 0 in.  diametrical  runout.  See Table E.1 1  for ring  groove 
dimensions.  

f     Test flange style—applies to sizes 1
1 3
/1 6 through 5

1
/8  only.  

g     Blind flange style—applies to sizes 5
1
/8  through 1 8

3
/4 only.  

h      If the minimum value of J3  is exceeded,  the maximum depth P of the counterbore may be increased by the same amount or less.  
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Table E.5―Type 6BX Flanges for 1 5,000 psi  (continued) 

Dimensions in  inches  

Nominal  
Size of 
Flange 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Diameter 
of 

Raised 
Face 

Total  
Thickness 
of Flange 

Max. 
Chamfer 

Large 
Hub 

Diameter 

Small  Hub 
Diameter 

Hub 
Length 

Test 
Flange 
C’bore 
Depth 

 

B OD K T C J1  J2  J3  P h  

Tolerance max.  As noted ± 0.06 +0.1 2/−0 max.  +0/−0.1 2 min.  min.  max.
 h  

1
1 3
/1 6  1 .84 8.1 9 ±0.06 4.1 9 1 .78 0.1 2 3.84 2.81  1 .88 1 .98 

2
1
/1 6  2.09 8.75 ±0.06 4.50 2.00 0.1 2 4.38 3.25 2.1 2 2.38 

2
9
/1 6  2.59 1 0.00 ±0.06 5.25 2.25 0.1 2 5.06 3.94 2.25 2.65 

3
1
/1 6  3.09 1 1 .31  ±0.06 6.06 2.53 0.1 2 6.06 4.81  2.50 3.06 

4
1
/1 6  4.09 1 4.1 9 ±0.06 7.62 3.09 0.1 2 7.69 6.25 2.88 3.77 

5
1
/8  5. 1 6 1 6.50 ±0.06 8.88 3.88 0.1 2 9.62 7.88 3.22 4.65 

7
1
/1 6  7.09 1 9.88 ±0.1 2 1 2.00 4.69 0.25 1 2.81  1 0.88 3.62 ―  

9  9.03 25.50 ±0.1 2 1 5.00 5.75 0.25 1 7.00 1 3.75 4.88 ―  

1 1  1 1 .03 32.00 ±0.1 2 1 7.88 7.38 0.25 23.00 1 6.81  9.28 ―  

1 3
5
/8  1 3.66 34.88 ±0.1 2 21 .31  8.06 0.25 23.44 20.81  4.50 ―  

1 8
3
/4  1 8.78 45.75 ±0.1 2 28.44 1 0.06 0.25 32.00 28.75 6.1 2 ―  

 

Nominal  
Size of 
Flange 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 

and TPI  
Bolt Holes 

Blind Flange Ring  
Groove Counter-

bore 
Depth 

Hub 
Height 

 R BC N 
 

BH E J4  
 

Tolerance ± 0.06 See figure for GDT (Ref. )  Diameter Tolerance max.  min.  
 

1
1 3
/1 6  0.38 6.31  8 

7
/8-9 1 .00 +0.06/−0.02 ―  ―  BX 1 51  

2
1
/1 6  0.38 6.88 8 

7
/8-9 1 .00 +0.06/−0.02 ―  ―  BX 1 52 

2
9
/1 6  0.38 7.88 8 1 -8 1 . 1 2 +0.06/−0.02 ―  ―  BX 1 53 

3
1
/1 6  0.38 9.06 8 1

1
/8-8 1 .25 +0.06/−0.02 ―  ―  BX 1 54 

4
1
/1 6  0.38 1 1 .44 8 1

3
/8-8 1 .50 +0.06/−0.02 ―  ―  BX 1 55 

5
1
/8  0.62 1 3.50 1 2 1

1
/2-8 1 .62 +0.09/−0.02 0.375 0.25 BX 1 69 

7
1
/1 6  0.62 1 6.88 1 6 1

1
/2-8 1 .62 +0.09/−0.02 0.438 0.31  BX 1 56 

9 0.62 21 .75 1 6 1
7
/8-8 2.00 +0.09/−0.02 0.500 0.56 BX 1 57 

1 1  0.62 28.00 20 2-8 2.1 2 +0.09/−0.02 0.562 0.50 BX 1 58 

1 3
5
/8  1 .00 30.38 20 2

1
/4-8 2.38 +0.09/−0.02 0.625 0.69 BX 1 59 

1 8
3
/4  1 .00 40.00 20 3-8 3.1 2 +0.1 2/−0.02  0.71 9 1 .38 BX 1 64 
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Table E.6―Type 6BX Flanges for 20,000 psi   

Dimensions in  inches 

 
  FOOTNOTES 

a       Break sharp corner 0.03 in.  max.  

b       Q’’ max.  = E;  Q’’ m in.  = 0.1 2 in.  

c       Optional  feature.  

d       Test connection shal l  be per 9.3 (Figure 5).  

e     Ring groove shall  be concentric with  bore B within  0.01 0 in.  diametrical  runout.  See Table E.1 1  for ring groove dimensions.  

f     Test flange style—applies to sizes 1
1 3
/1 6 through 4

1
/1 6  only.  

g       Blind flange style—applies to sizes 7
1
/1 6  through 1 8

3
/4 only.  

h     I f the minimum value of J3  is  exceeded,  the maximum depth P of the counterbore may be increased by the same amount 
or  less.  
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Table E.6―Type 6BX Flanges for 20,000 psi  (continued) 

Dimensions in  inches 

Nominal  
Size of 
Flange 

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Diameter 
of 

Raised 
Face 

Total  
Thickness 
of Flange 

Max. 
Chamfer 

Large Hub 
Diameter 

Small  
Hub 

Diameter 

Hub 
Length 

Test 
Flange 
C’bore 
Depth 

 

B OD K T C J1  J2  J3  P
 h  

Tolerance max.  As noted ± 0.06 +0.1 2/−0 max.  +0/−0.1 2 min.  min.  max.  h  

1
1 3
/1 6  1 .84 1 0.1 2 ±0.06 4.62 2.50 0.1 2 5.25 4.31  1 .94 2.76 

2
1
/1 6  2.09 1 1 .31  ±0.06 5.1 9 2.81  0.1 2 6.06 5.00 2.06 3.1 3 

2
9
/1 6  2.59 1 2.81  ±0.06 5.94 3.1 2 0.1 2 6.81  5.69 2.31  3.58 

3
1
/1 6  3.09 1 4.06 ±0.06 6.75 3.38 0.1 2 7.56 6.31  2.50 3.91  

4
1
/1 6  4.09 1 7.56 ±0.06 8.62 4.1 9 0.1 2 9.56 8.1 2 2.88 4.87 

7
1
/1 6  7.09 25.81  ±0.1 2 1 3.88 6.50 0.25 1 5.1 9 1 3.31  3.81  ―  

9  9.03 31 .69 ±0.1 2 1 7.38 8.06 0.25 1 8.94 1 6.88 4.25 ―  

1 1  1 1 .03 34.75 ±0.1 2 1 9.88 8.81  0.25 22.31  20.00 4.06 ―  

1 3
5
/8  1 3.66 45.75 ±0.1 2 24.1 9 1 1 .50 0.25 27.31  24.75 5.25 ―  

 

 

Nominal  
Size of 
Flange 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt 
Size 

and TPI  
Bolt Holes 

Blind Flange 
Ring  
Groove  C’bore 

Depth 
Hub 
Height 

 

R BC N   BH E J4  
 

Tolerance ± 0.60 See figure for GDT (Ref. )  Diameter Tolerance max.  min.  
 

1
1 3
/1 6  0.38 8.00 8 1 -8 1 . 1 2 +0.06/−0.02 ―  ―  BX 1 51  

2
1
/1 6  0.38 9.06 8 1

1
/8-8 1 .25 +0.06/−0.02 ―  ―  BX 1 52 

2
9
/1 6  0.38 1 0.31  8 1

1
/4-8 1 .38 +0.06/−0.02 ―  ―  BX 1 53 

3
1
/1 6  0.38 1 1 .31  8 1

3
/8-8 1 .50 +0.06/−0.02 ―  ―  BX 1 54 

4
1
/1 6  0.38 1 4.06 8 1

3
/4-8 1 .88 +0.09/−0.02 ―  ―  BX 1 55 

7
1
/1 6  0.62 21 .81  1 6 2-8 2.1 2 +0.09/−0.02 0.438 0.31  BX 1 56 

9 1 .00 27.00 1 6 2
1
/2-8 2.62 +0.09/−0.02 0.500 0.25 BX 1 57 

1 1  1 .00 29.50 1 6 2
3
/4-8 2.88 +0.09/−0.02 0.562 0.50 BX 1 58 

1 3
5
/8  1 .00 40.00 20 3-8 3.1 2 +0.1 2/−0.02  0.625 0.56 BX 1 59 
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Table E.7―Type 6BX Large-bore Flanges for 2000 psi,  3000 psi,  and 5000 psi   

 Dimensions in  inches 

 

  FOOTNOTES 

a    Ring  groove shal l  be concentric with  bore B  within  0.01 0 in.  diametrical  runout.  See Table E.1 1  for ring  groove dimensions.  

b    Test connection shall  be 
1
/2  in.  NPT or per 9.3 (Figure 5).  

c    Q’’ min.  = 0.1 2 in.  (may be omitted for studded flanges).  

d    Counterbore E for bl ind and test flanges is optional.  

e    Break sharp corner 0.03 in.  max.  
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Table E.7―Type 6BX Large-bore Flanges for 2000 psi,  3000 psi,  and 5000 psi  (continued)  

                                                                                                                                                   Dimensions in  inches 

Nominal  
Size  

Maximum 
Bore 

Outside 
Diameter 
of Flange 

Raised 
Face 
Depth 

Raised 
Face 

Diameter  

Total  
Thickness 

Large 
Hub 

Diameter 

Small  
Hub 

Diameter 

Length 
of Hub 

 

B OD Q" K T J1  J2  J3  

Tolerance max.  As noted max.  ± 0.06 +0.1 2/−0 +0/−0.1 2 min.  min.  

2000 psi  

26
3
/4  26.78 41 .00 ±0.1 2 0.25 31 .69 4.97 32.91  29.25 7.31  

30 30.03 44.1 9 ±0.1 2 0.25 35.75 5.28 36.69 32.80 7.75 

3000 psi  

26
3
/4  26.78 43.38 ±0.1 2 0.25 32.75 6.34 34.25 30.56 7.31  

30 30.03 46.68 ±0.1 2 0.25 36.31  6.58 38.1 9 34.30 7.75 

5000 psi  

1 3
5
/8  1 3.66 26.50 ±0.1 2 0.25 1 8.00 4.44 1 8.94 1 6.69 4.50 

1 6
3
/4  1 6.78 30.38 ±0.1 2 0.25 21 .06 5.1 2 21 .88 20.75 3.00 

1 8
3
/4  1 8.78 35.62 ±0.1 2 0.25 24.69 6.53 26.56 23.56 6.00 

21
1
/4  21 .28 39.00 ±0.1 2 0.25 27.62 7.1 2 29.88 26.75 6.50 

 
 

Nominal  
Size 

Radius 
of Hub 

Bolt 
Circle 

Number 
of Bolts 

Bolt Size 
and TPI  

Bolt Hole 
Diameter 

Blind Flange 
Ring  
Groove  Counter- 

bore Depth 
Hub 
Height 

 

R BC  N 
 

BH E J4   

Tolerance ± 0.06 See figure for GDT (Ref. )  +0.09/−0.02 max.  min.   

2000 psi  

26
3
/4  0.62 37.50 20 1

3
/4-8 1 .88 0.844 0.38 BX 1 67 

30 0.62 40.94 32 1
5
/8-8 1 .75 0.906 0.69 BX 303 

3000 psi  

26
3
/4  0.62 39.38 24 2-8 2.1 2 0.844 0.00 BX 1 68 

30 0.62 42.94 32 1
7
/8-8 2.00 0.906 0.50 BX 303 

5000 psi  

1 3
5
/8  0.62 23.25 1 6 1

5
/8-8 1 .75 0.562 0.94 BX 1 60 

1 6
3
/4  0.75 26.62 1 6 1

7
/8-8 2.00 0.328 0.69 BX 1 62 

1 8
3
/4  0.62 31 .62 20 2-8 2.1 2 0.71 9 0.75 BX 1 63 

21
1
/4  0.69 34.88 24 2-8 2.1 2 0.750 0.88 BX 1 65 

 
  



270 API  SPECIFICATION 6A 

 
 

 

 

Table E.8―Type R Ring Grooves  

 Dimensions in  inches;  surface roughness in  microinches 
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Table E.8―Type R Ring Grooves (continued)   

Dimensions in  inches 

Groove 
Number 

Nominal  
Size of 
Flange 

Pitch 
Diameter 

Depth of 
Groove 

Width  of 
Groove 

Radius in 
Groove 

  in.  P E F R2  

Tolerance> (Ref. )  ± 0.005 +0.02/−0 ± 0.008 max.  

R 23 2
1
/1 6  3.250 0.31  0.469 0.03 

R 24 2
1
/1 6  3.750 0.31  0.469 0.03 

R 26 2
9
/1 6  4.000 0.31  0.469 0.03 

R 27 2
9
/1 6  4.250 0.31  0.469 0.03 

R 31  3
1
/8  4.875 0.31  0.469 0.03 

      

R 35 3
1
/8  5.375 0.31  0.469 0.03 

R 37 4
1
/1 6  5.875 0.31  0.469 0.03 

R 39 4
1
/1 6  6.375 0.31  0.469 0.03 

R 41  5
1
/8  7. 1 25 0.31  0.469 0.03 

R 44 5
1
/8  7.625 0.31  0.469 0.03 

      

R 45 7
1
/1 6  8.31 3 0.31  0.469 0.03 

R 46 7
1
/1 6  8.31 3 0.38 0.531  0.06 

R 49 9 1 0.625 0.31  0.469 0.03 

R 50 9 1 0.625 0.44 0.656 0.06 

R 53 1 1  1 2.750 0.31  0.469 0.03 

      

R 54 1 1  1 2.750 0.44 0.656 0.06 

R 57 1 3
5
/8  1 5.000 0.31  0.469 0.03 

R 65 1 6
3
/4  1 8.500 0.31  0.469 0.03 

 R 66 1 6
3
/4  1 8.500 0.44 0.656 0.06 

R 73 21
1
/4  23.000 0.38 0.531  0.06 

R 74 20
3
/4  23.000 0.50 0.781  0.06 
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Table E.9―Type R Ring Gaskets  

 Dimensions in  inches;  surface roughness in  microinches 

 

a)  Octagonal  gasket style 

 

 
 

b)   Oval  gasket style 

 
FOOTNOTE 

a   Typical  four places.  
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Table E.9―Type R Ring Gaskets (continued)   

Dimensions in  inches 

Gasket 
Number 

Pitch 
Diameter 

Width  of 
Ring  

Height of 
Oval  Ring  

Height of 
Octagonal  

Ring  

Width  of 
Flat on 

Octagonal  
Ring  

Radius on 
Octagonal  

Ring  

Distance 
between 
Flanges 

  P A B H C R1  S 

Tolerance> ± 0.007 ± 0.008 ± 0.02 ± 0.02 ± 0.008 ± 0.02 (Approx.)  

R 23 3.250 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 24 3.750 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 26 4.000 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 27 4.250 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 31  4.875 0.438 0.69 0.63 0.305 0.06 0.1 9 

        

R 35 5.375 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 37 5.875 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 39 6.375 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 41  7.1 25 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 44 7.625 0.438 0.69 0.63 0.305 0.06 0.1 9 

        

R 45 8.31 3 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 46 8.31 3 0.500 0.75 0.69 0.341  0.06 0.1 9 

R 49 1 0.625 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 50 1 0.625 0.625 0.88 0.81  0.41 3 0.06 0.1 6 

R 53 1 2.750 0.438 0.69 0.63 0.305 0.06 0.1 9 

        

R 54 1 2.750 0.625 0.88 0.81  0.41 3 0.06 0.1 6 

R 57 1 5.000 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 65 1 8.500 0.438 0.69 0.63 0.305 0.06 0.1 9 

R 66 1 8.500 0.625 0.88 0.81  0.41 3 0.06 0.1 6 

R 73 23.000 0.500 0.75 0.69 0.341  0.06 0.1 3 

R 74 23.000 0.750 1 .00 0.94 0.485 0.06 0.1 9 
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Table E.1 0―Type RX Ring Gaskets  

Dimensions in  inches;  surface roughness in  microinches 

 

 

 
 

FOOTNOTE 

a   Typical  four places.  
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Table E.1 0―Type RX Ring Gaskets (continued)  

Dimensions in  inches 

Groove 
Number 

Outside 
Diameter 

Width  of 
Ring  

Width  of 
Flat 

Height of 
Ring  

Height of  
OD Bevel  

Radius 
on Ring  

Distance 
between 
Flanges 

  OD A a  C H a  D R1  S 

Tolerance> +0.020/−0 +0.008/−0 +0.006/−0 +0.008/−0 +0/−0.030 ± 0.02 (Approx.)  

RX 23 3.672 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 24 4.1 72 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 26 4.406 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 27 4.656 0.469 0.254 1 .000 0.1 67 0.06 0.47 

        

RX 31  5.297 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 35 5.797 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 37 6.297 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 39 6.797 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 41  7.547 0.469 0.254 1 .000 0.1 67 0.06 0.47 

        

RX 44 8.047 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 45 8.734 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 46 8.750 0.531  0.263 1 .1 25 0.1 88 0.06 0.47 

RX 49 1 1 .047 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 50 1 1 .1 56 0.656 0.335 1 .250 0.208 0.06 0.47 

        

RX 53 1 3.1 72 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 54 1 3.281  0.656 0.335 1 .250 0.208 0.06 0.47 

RX 57 1 5422 0.469 0.254 1 .000 0.1 67 0.06 0.47 

RX 65 1 8.922 0.469 0.254 1 .000 0.1 67 0.06 0.47 

 RX 66 1 9.031  0.656 0.335 1 .250 0.208 0.06 0.47 

RX 73 23.469 0.531  0.263 1 .250 0.208 0.06 0.59 

RX 74 23.656 0.781  0.407 1 .625 0.271  0.09 0.72 

FOOTNOTE 

a   The variation in  width  A  or height H of any ring  shall  not exceed 0.004 in.  throughout i ts entire circumference.  
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Table E.1 1―Type BX Ring Grooves  

                                                                                          Dimensions in  inches;  surface roughness in  microinches  

 
FOOTNOTES 

a    The 0.06 x 45° chamfer is optional  and only appl ies to the outside (OD)  of the groove.  

b    Break sharp corner 0.03 in.  maximum at inside (ID)  of the groove.  

c      
Reference dimension.  
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Table E.1 1―Type BX Ring Grooves (continued)  

                 Dimensions in  inches 

Groove 
Number 

Nominal  
Size of 
Flange 

Outside 
Diameter 

Depth of 
Groove 

Width  of 
Groove 

Pitch 
Diameter of 
Groove 

Pitch 
Diameter of 

Gasket a 

  in.  G E N PD1  PD2  

Tolerance> (Ref. )  +0.004/−0 +0.02/−0 +0.004/−0 (Ref. )  (Ref. )  

BX 1 51  1
1 3

/1 6  3.062 0.22 0.466 2.596 2.622 

BX 1 52 2
1
/1 6  3.395 0.23 0.498 2.897 2.924 

BX 1 53 2
9
/1 6  4.046 0.27 0.554 3.492 3.51 9 

BX 1 54 3
1
/1 6  4.685 0.30 0.606 4.079 4.1 05 

BX 1 55 4
1
/1 6  5.930 0.33 0.698 5.232 5.253 

       

BX 1 56 7
1
/1 6  9.521  0.44 0.921  8.600 8.627 

BX 1 57 9 1 1 .774 0.50 1 .039 1 0.735 1 0.760 

BX 1 58 1 1  1 4.064 0.56 1 .1 49 1 2.91 5 1 2.942 

BX 1 59 1 3
5
/8  1 7.033 0.62 1 .279 1 5.754 1 5.781  

BX 1 60 1 3
5
/8  1 6.063 0.56 0.786 1 5.277 1 5.302 

       

BX 1 61  1 6
3
/4  1 9.604 0.67 0.930 1 8.674 1 8.702 

BX 1 62 1 6
3
/4  1 8.832 0.33 0.705 1 8.1 27 1 8.1 53 

BX 1 63 1 8
3
/4  22.1 85 0.72 1 .006 21 .1 79 21 .205 

BX 1 64 1 8
3
/4  22.752 0.72 1 .290 21 .462 21 .488 

BX 1 65 21
1
/4  24.904 0.75 1 .071  23.833 23.860 

BX 1 66 21
1
/4  25.507 0.75 1 .373 24.1 34 24.1 62 

BX 1 67 26
3
/4  30.249 0.84 0.902 29.347 29.373 

BX 1 68 26
3
/4  30.481  0.84 1 .01 8 29.463 29.489 

BX 1 69 5
1
/8  6.955 0.38 0.666 6.289 6.31 5 

BX 1 70 9 8.696 0.33 0.705 7.991  8.01 7 

BX 1 71  1 1  1 0.641  0.33 0.705 9.936 9.962 

BX 1 72 1 3
5
/8  1 3.225 0.33 0.705 1 2.520 1 2.546 

BX 303 30 33.949 0.89 1 .078 32.871  32.898 

FOOTNOTE 
a   PD2  of gaskets provided for comparison purposes.  See Table E.1 2 for ring  gasket dimensions.  

Pitch diameter calculated using dimensions at middle of tolerance range.  
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Table E.1 2―Type BX Ring Gaskets  

Dimensions in  inches;  surface roughness in  microinches 

 

 

FOOTNOTES 

a     Typical  two places (top and bottom).  

b     Typical  four places (al l  corners).  

c   
   Reference dimension (see Table E.1 1  for value).  
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Table E.1 2―Type BX Ring Gaskets (continued)  

Dimensions in  inches 

Groove 
Number 

Outside 
Diameter 

Width  of 
Ring  

Height of 
Ring  

Diameter 
of Flat 

Width   
of Flat 

Hole 
Size 

Radius  
on Ring 

  OD A H ODT C D R1  

Tolerance> 
+0   

−0.006 
+0.008   
−0 

+0.008  
−0 

± 0.002 
+0.006  
−0 

± 0.02  min.  max.  

BX 1 51  3.008 0.379 0.379 2.954 0.325 0.06 0.03 0.05 

BX 1 52 3.334 0.403 0.403 3.277 0.346 0.06 0.03 0.05 

BX 1 53 3.974 0.448 0.448 3.91 0 0.385 0.06 0.04 0.05 

BX 1 54 4.600 0.488 0.488 4.531  0.41 9 0.06 0.04 0.06 

BX 1 55 5.825 0.560 0.560 5.746 0.481  0.06 0.04 0.07 

    
 

  
 

  
 

    

BX 1 56 9.367 0.733 0.733 9.263 0.629 0.1 2 0.06 0.09 

BX 1 57 1 1 .593 0.826 0.826 1 1 .476 0.709 0.1 2 0.07 0.1 0 

BX 1 58 1 3.860 0.91 1  0.91 1  1 3.731  0.782 0.1 2 0.07 0.1 1  

BX 1 59 1 6.800 1 .01 2 1 .01 2 1 6.657 0.869 0.1 2 0.08 0.1 2 

BX 1 60 1 5.850 0.541  0.938 1 5.71 7 0.408 0.1 2 0.08 0.1 1  

    
 

  
 

  
 

    

BX 1 61  1 9.347 0.638 1 .1 05 1 9.1 91  0.482 0.1 2 0.09 0.1 3 

BX 1 62 1 8.720 0.560 0.560 1 8.641  0.481  0.06 0.04 0.07 

BX 1 63 21 .896 0.684 1 .1 85 21 .728 0.51 6 0.1 2 0.09 0.1 4 

BX 1 64 22.463 0.968 1 .1 85 22.295 0.800 0.1 2 0.09 0.1 4 

BX 1 65 24.595 0.728 1 .261  24.41 7 0.550 0.1 2 0.1 0 0.1 5 

    
 

  
 

  
 

    

BX 1 66 25.1 98 1 .029 1 .261  25.020 0.851  0.1 2 0.1 0 0.1 5 

BX 1 67 29.896 0.51 6 1 .41 2 29.696 0.31 6 0.06 0.1 1  0.1 7 

BX 1 68 30.1 28 0.632 1 .41 2 29.928 0.432 0.06 0.1 1  0.1 7 

BX 1 69 6.831  0.509 0.624 6.743 0.421  0.06 0.05 0.07 

BX 1 70 8.584 0.560 0.560 8.505 0.481  0.06 0.04 0.07 

    
 

  
 

  
 

    

BX 1 71  1 0.529 0.560 0.560 1 0.450 0.481  0.06 0.04 0.07 

BX 1 72 1 3.1 1 3 0.560 0.560 1 3.034 0.481  0.06 0.04 0.07 

BX 303 33.573 0.668 1 .494 33.361  0.457 0.06 0.1 2 0.1 8 
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Table E.1 3―Flanged Crosses and Tees  
 

                                                                                                                                           Dimensions in  inches 

                   
 
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

2000 psi  

2
1
/1 6  x  2

1
/1 6  2.06 2.06 5.81  5.81  

2
9
/1 6  x   2

1
/1 6  2.56 2.06 5.94 6.31  

2
9
/1 6  x   2

9
/1 6  2.56 2.56 6.56 6.56 

3
1
/8  x   2

1
/1 6  3. 1 2 2.06 6.06 6.69 

3
1
/8  x   2

9
/1 6  3. 1 2 2.56 6.56 6.81  

3
1
/8  x   3

1
/8  3. 1 2 3.1 2 7.06 7.06 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 6.31  7.94 

4
1
/1 6 x   2

9
/1 6  4.06 2.56 6.81  8.06 

4
1
/1 6  x  3

1
/8  4.06 3.1 2 7.1 9 8.1 9 

4
1
/1 6  x  4

1
/1 6  4.06 4.06 8.56 8.56 

3000 psi  

2
1
/1 6  x   2

1
/1 6  2.06 2.06 7.31  7.31  

2
9
/1 6  x   2

1
/1 6  2.56 2.06 7.44 7.88 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 8.31  8.31  

3
1
/8  x   2

1
/1 6  3. 1 2 2.06 7.31  7.81  

3
1
/8  x   2

9
/1 6  3. 1 2 2.56 7.88 7.94 

3
1
/8  x   3

1
/8  3. 1 2 3.1 2 7.56 7.56 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 7.56 8.81  

4
1
/1 6  x   2

9
/1 6  4.06 2.56 8.1 2 8.94 

4
1
/1 6  x   3

1
/8  4.06 3.1 2 8.06 8.81  

4
1
/1 6  x   4

1
/1 6  4.06 4.06 9.06 9.06 
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Table E.1 3―Flanged Crosses and Tees (continued)   

Dimensions in  inches  

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

5000 psi  

2
1
/1 6  x   2

1
/1 6  2.06 2.06 7.31  7.31  

2
9
/1 6  x   2

1
/1 6  2.56 2.06 7.44 7.88 

2
9
/1 6  x  2

9
/1 6  2.56 2.56 8.31  8.31  

3
1
/8  x   2

1
/1 6  3. 1 2 2.06 7.69 8.31  

3
1
/8  x   2

9
/1 6  3. 1 2 2.56 8.25 8.44 

3
1
/8  x   3

1
/8  3. 1 2 3.1 2 9.31  9.31  

4
1
/1 6  x  2

1
/1 6  4.06 2.06 7.94 9.1 9 

4
1
/1 6  x  2

9
/1 6  4.06 2.56 8.50 9.31  

4
1
/1 6  x   3

1
/8  4.06 3.1 2 8.94 9.56 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 1 0.81  1 0.81  

5
1
/8  x   2

1
/1 6  5. 1 2 a  2.06 9.06 1 0.56 

5
1
/8  x   2

9
/1 6  5. 1 2 a  2.56 9.62 1 0.69 

5
1
/8  x   3

1
/8  5. 1 2 a  3. 1 2 1 0.06 1 0.94 

5
1
/8  x  4

1
/1 6  5. 1 2 a  4.06 1 0.93 1 1 .1 9 

5
1
/8  x   5

1
/8  5. 1 2 a  5. 1 2 a 1 2.1 9 1 2.1 9 

1 0,000 psi  

2
1
/1 6  x   1

1 3
/1 6  2.06 1 .81  6.67 6.84 

2
1
/1 6  x   2

1
/1 6  2.06 2.06 6.92 6.92 

2
9
/1 6  x  1

1 3
/1 6  2.56 1 .81  6.95 7.47 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 7.20 7.55 

2
9
/1 6  x  2

9
/1 6  2.56 2.56 7.83 7.83 

3
1
/1 6  x   1

1 3
/1 6  3.06 1 .81  7.23 8.22 

3
1
/1 6  x   2

1
/1 6  3.06 2.06 7.48 8.30 

3
1
/1 6  x   2

9
/1 6  3.06 2.56 8.1 1  8.58 

3
1
/1 6  x   3

1
/1 6  3.06 3.06 8.86 8.86 

4
1
/1 6  x   1

1 3
/1 6  4.06 1 .81  7.81  9.25 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 8.06 9.33 

4
1
/1 6  x   2

9
/1 6  4.06 2.56 8.69 9.61  

4
1
/1 6  x   3

1
/1 6  4.06 3.06 9.44 9.89 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 1 0.34 1 0.34 

5
1
/8  x   1

1 3
/1 6  5. 1 2 a  1 .81  8.1 9 1 0.06 

5
1
/8  x   2

1
/1 6  5. 1 2 a  2.06 8.44 1 0.1 2 

5
1
/8  x   2

9
/1 6  5. 1 2 a  2.56 9.06 1 0.42 

5
1
/8  x   3

1
/1 6  5. 1 2 a  3.06 9.81  1 0.69 

5
1
/8  x   4

1
/1 6  5. 1 2 a  4.06 1 0.72 1 1 .1 9 

5
1
/8  x   5

1
/8  5. 1 2 a  5. 1 2 a 1 1 .53 1 1 .53 

FOOTNOTE 

a
     

Tolerance on 5
1
/8  bore is +0.04/−0.00.  
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Table E.1 3―Flanged Crosses and Tees (continued)  
 

Dimensions in  inches 

                  
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

1 5,000 psi  

2
1
/1 6  x   1

1 3
/1 6  2.06 1 .81  7.34 7.41  

2
1
/1 6  x   2

1
/1 6  2.06 2.06 7.62 7.62 

2
9
/1 6  x  1

1 3
/1 6  2.56 1 .81  7.59 8.03 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 7.88 8.25 

2
9
/1 6  x  2

9
/1 6  2.56 2.56 8.50 8.50 

3
1
/1 6  x   1

1 3
/1 6  3.06 1 .81  7.86 8.69 

3
1
/1 6  x   2

1
/1 6  3.06 2.06 8.1 6 8.91  

3
1
/1 6  x   2

9
/1 6  3.06 2.56 8.78 9.1 6 

3
1
/1 6  x   3

1
/1 6  3.06 3.06 9.44 9.44 

4
1
/1 6  x  1

1 3
/1 6  4.06 1 .81  8.69 1 0.25 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 8.97 1 0.47 

4
1
/1 6  x   2

9
/1 6  4.06 2.56 9.59 1 0.72 

4
1
/1 6  x   3

1
/1 6  4.06 3.06 1 0.25 1 1 .00 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 1 1 .69 1 1 .69 

5
1
/8  x   1

1 3
/1 6  5. 1 2 a  1 .81  9.38 1 1 .44 

5
1
/8  x  2

1
/1 6  5. 1 2 a  2.06 9.63 1 1 .63 

5
1
/8  x   2

9
/1 6  5. 1 2 a  2.56 1 0.25 1 1 .88 

5
1
/8  x   3

1
/1 6  5. 1 2 a  3.06 1 0.94 1 2.1 8 

5
1
/8  x   4

1
/1 6  5. 1 2 a  4.06 1 2.38 1 2.75 

5
1
/8  x   5

1
/8  5. 1 2 a  5. 1 2 a 1 3.50 1 3.50 

FOOTNOTE 

a
     

Tolerance on 5
1
/8  bore is +0.04/−0.00.  

 



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  283 

    

 

Table E.1 3―Flanged Crosses and Tees (continued)  

Dimensions in  inches   

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

20,000 psi  

1
1 3

/1 6 x  1
1 3

/1 6  1 .81  1 .81  8.94 8.94 

2
1
/1 6  x   1

1 3
/1 6  2.06 1 .81  9.25 9.53 

2
1
/1 6  x   2

1
/1 6  2.06 2.06 9.84 9.84 

2
9
/1 6  x  1

1 3
/1 6  2.56 1 .81  9.56 1 0.28 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 1 0.1 6 1 0.59 

2
9
/1 6  x  2

9
/1 6  2.56 2.56 1 0.91  1 0.91  

3
1
/1 6  x   1

1 3
/1 6  3.06 1 .81  9.94 1 0.91  

3
1
/1 6  x   2

1
/1 6  3.06 2.06 1 0.53 1 0.22 

3
1
/1 6  x   2

9
/1 6  3.06 2.56 1 1 .28 1 1 .53 

3
1
/1 6  x   3

1
/1 6  3.06 3.06 1 1 .91  1 1 .91  

4
1
/1 6  x   1

1 3
/1 6  4.06 1 .81  1 1 .1 2 1 2.66 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 1 1 .72 1 2.66 

4
1
/1 6  x   2

9
/1 6  4.06 2.56 1 2.47 1 3.28 

4
1
/1 6  x   3

1
/1 6  4.06 3.06 1 3.09 1 3.66 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 1 4.84 1 4.84 
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Table E.1 4―Studded Crosses and Tees  
 

Dimensions in  inches 

                
 
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

2000 psi  

2
1
/1 6  x   2

1
/1 6  2.06 2.06 3.50 3.50 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 3.50 4.00 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 4.50 4.50 

3
1
/8  x   2

1
/1 6  3. 1 2 2.06 3.50 4.50 

3
1
/8  x   2

9
/1 6  3. 1 2 2.56 4.50 4.50 

3
1
/8  x   3

1
/8  3. 1 2 3.1 2 4.50 4.50 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 4.50 5.50 

4
1
/1 6  x  2

9
/1 6  4.06 2.56 4.50 5.50 

4
1
/1 6  x   3

1
/8  4.06 3.1 2 4.50 5.50 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 5.50 5.50 

3000 psi  

2
1
/1 6  x   2

1
/1 6  2.06 2.06 4.50 4.50 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 4.50 5.00 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 5.00 5.00 

3
1
/8  x   2

1
/1 6  3. 1 2 2.06 4.50 5.00 

3
1
/8  x   2

9
/1 6  3. 1 2 2.56 5.00 5.00 

3
1
/8  x   3

1
/8  3. 1 2 3.1 2 5.00 5.00 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 4.50 6.1 2 

4
1
/1 6  x   2

9
/1 6  4.06 2.56 5.00 6.1 2 

4
1
/1 6  x   3

1
/8  4.06 3.1 2 5.00 6.1 2 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 6.1 2 6.1 2 
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Table E.1 4―Studded Crosses and Tees (continued)   

Dimensions in  inches  

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

5000 psi  

2
1
/1 6  x   2

1
/1 6  2.06 2.06 4.50 4.50 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 4.50 5.00 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 5.00 5.00 

3
1
/8  x   2

1
/1 6  3. 1 2 2.06 4.50 5.50 

3
1
/8  x   2

9
/1 6  3. 1 2 2.56 5.50 5.50 

3
1
/8  x   3

1
/8  3. 1 2 3.1 2 5.50 5.50 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 4.50 6.50 

4
1
/1 6  x  2

9
/1 6  4.06 2.56 5.00 6.50 

4
1
/1 6  x   3

1
/8  4.06 3.1 2 5.50 6.50 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 6.50 6.50 

5
1
/8  x   2

1
/1 6  5. 1 2 a  2.06 6.1 2 7.62 

5
1
/8  x  2

9
/1 6  5. 1 2 a  2.56 6.1 2 7.62 

5
1
/8  x   3

1
/8  5. 1 2 a  3. 1 2 6.1 2 7.62 

5
1
/8  x   4

1
/1 6  5. 1 2 a  4.06 7.97 7.97 

5
1
/8  x  5

1
/8  5. 1 2 a  5. 1 2 a 7.97 7.97 

1 0,000 psi  

1
1 3

/1 6  x   1
1 3

/1 6  1 .81  1 .81  4.38 4.38 

2
1
/1 6  x   1

1 3
/1 6  2.06 1 .81  4.38 4.38 

2
1
/1 6  x   2

1
/1 6  2.06 2.06 4.38 4.38 

2
9
/1 6  x   1

1 3
/1 6  2.56 1 .81  4.50 5.1 2 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 4.50 5.1 2 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 5.1 2 5.1 2 

3
1
/1 6  x   1

1 3
/1 6  3.06 1 .81  4.50 5.88 

3
1
/1 6  x   2

1
/1 6  3.06 2.06 4.50 5.88 

3
1
/1 6  x   2

9
/1 6  3.06 2.56 5.1 2 5.88 

3
1
/1 6  x   3

1
/1 6  3.06 3.06 5.88 5.88 

4
1
/1 6  x   1

1 3
/1 6  4.06 1 .81  4.50 6.88 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 4.50 6.88 

4
1
/1 6  x   2

9
/1 6  4.06 2.56 5.1 2 6.88 

4
1
/1 6  x   3

1
/1 6  4.06 3.06 5.88 6.88 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 6.88 6.88 

5
1
/8  x   1

1 3
/1 6  5. 1 2 a  1 .81  5.25 7.75 

5
1
/8  x  2

1
/1 6  5. 1 2 a  2.06 5.25 7.75 

5
1
/8  x  2

9
/1 6  5. 1 2 a  2.56 5.25 7.75 

5
1
/8  x  3

1
/1 6  5. 1 2 a  3.06 6.75 7.75 

5
1
/8  x  4

1
/1 6  5. 1 2 a  4.06 6.75 7.75 

5
1
/8  x   5

1
/8  5. 1 2 a  5. 1 2 a 7.75 7.75 

FOOTNOTE 

a
    

Tolerance on 5
1
/8  bore is +0.04/−0.00.  
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Table E.1 4―Studded Crosses and Tees (continued)  
 

Dimensions in  inches 

          
 

Nominal  Sizes 

Bore Diameter  Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

1 5,000 psi  

1
1 3

/1 6  x   1
1 3

/1 6  1 .81  1 .81  5.00 5.00 

2
1
/1 6  x   1

1 3
/1 6  2.06 1 .81  5.00 5.00 

2
1
/1 6  x   2

1
/1 6  2.06 2.06 5.00 5.00 

2
9
/1 6  x  1

1 3
/1 6  2.56 1 .81  5.50 5.50 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 5.50 5.50 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 5.50 5.50 

3
1
/1 6  x   1

1 3
/1 6  3.06 1 .81  6.31  6.31  

3
1
/1 6  x   2

1
/1 6  3.06 2.06 6.31  6.31  

3
1
/1 6  x  2

9
/1 6  3.06 2.56 6.31  6.31  

3
1
/1 6  x  3

1
/1 6  3.06 3.06 6.31  6.31  

4
1
/1 6  x  1

1 3
/1 6  4.06 1 .81  7.62 7.62 

4
1
/1 6  x   2

1
/1 6  4.06 2.06 7.62 7.62 

4
1
/1 6  x   2

9
/1 6  4.06 2.56 7.62 7.62 

4
1
/1 6  x   3

1
/1 6  4.06 3.06 7.62 7.62 

4
1
/1 6  x   4

1
/1 6  4.06 4.06 7.62 7.62 

5
1
/8  x   1

1 3
/1 6  5. 1 2 a  1 .81  6.62 8.75 

5
1
/8  x  2

1
/1 6  5. 1 2 a  2.06 6.62 8.75 

5
1
/8  x   2

9
/1 6  5. 1 2 a  2.56 6.62 8.75 

5
1
/8  x  3

1
/1 6  5. 1 2 a  3.06 6.62 8.75 

5
1
/8  x  4

1
/1 6  5. 1 2 a  4.06 9.25 9.25 

5
1
/8  x  5

1
/8  5. 1 2 a  5. 1 2 a 9.25 9.25 

FOOTNOTE 

a
    

Tolerance on 5
1
/8  bore is +0.04/−0.00.  
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Table E.1 4―Studded Crosses and Tees (continued)  

Dimensions in  inches   

Nominal  Sizes 

Bore Diameter Center-to-face 
Vertical  Run 

Center-to-face 
Horizontal  Run Vertical  Run Horizontal  Run  

BV  BO  HHV  HHO  

Tolerance> +0.03/−0.0 +0.03/−0.0    0.03    0.03  

20,000 psi  

1
1 3

/1 6  x   1
1 3

/1 6  1 .81  1 .81  6.47 6.47 

2
1
/1 6  x   1

1 3
/1 6  2.06 1 .81  6.47 6.47 

2
1
/1 6  x   2

1
/1 6  2.06 2.06 6.47 6.47 

2
9
/1 6  x   1

1 3
/1 6  2.56 1 .81  7.28 7.28 

2
9
/1 6  x   2

1
/1 6  2.56 2.06 7.28 7.28 

2
9
/1 6  x   2

9
/1 6  2.56 2.56 7.28 7.28 

3
1
/1 6  x   1

1 3
/1 6  3.06 1 .81  7.97 7.97 

3
1
/1 6  x   2

1
/1 6  3.06 2.06 7.97 7.97 

3
1
/1 6  x   2

9
/1 6  3.06 2.56 7.97 7.97 

3
1
/1 6  x   3

1
/1 6  3.06 3.06 7.97 7.97 

4
1
/1 6  x   1

1 3
/1 6  4.06 1 .81  9.91  9.91  

4
1
/1 6  x  2

1
/1 6  4.06 2.06 9.91  9.91  

4
1
/1 6  x   2

9
/1 6  4.06 2.56 9.91  9.91  

4
1
/1 6  x   3

1
/1 6  4.06 3.06 9.91  9.91  

4
1
/1 6  x  4

1
/1 6  4.06 4.06 9.91  9.91  
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Table E.1 5—Bullplugs  
Dimensions in  inches 

 

a)   Round plug  

 

 

b)    Plug  with  internal  hex 
 
 

 
c)    Plug  with  external  hex 

Key 

1  test or gauge port (optional)  

NOTE See API  5B for thread dimensions and tolerances.  
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Table E.1 5—Bullplugs (continued)   
                                                                                                                                             Dimensions in  inches 

 
a),  b),  c)  All  Styles of Bullplugs 

a)  Round 
Plugs 

Nominal  
Size 

Outside Diameter 

Minimum 
Length of 
Thread to 
Vanish 
Point   

Depth of 
Counterbore 

Diameter of 
Counterbore 

Diameter 
of Chamfer 

Overall  
Length 

in.  D L4  C d e L 

Tolerance> Value Tolerance Minimum ± 0.02 +0.04/−0 +0.02/−0 +0.04/−0 

1
/2  0.840 +0.008/−0 0.781 5 None None None 2.00 

3
/4  1 .050 +0.008/−0 0.7935 None None None 2.00 

1  0.320 +0.01 0/−0 0.9845 None None None 2.00 

1
1
/4  1 .660 +0.01 0/−0 1 .0085 1 .06 0.88 None 2.00 

1
1
/2  1 .900 +0.01 0/−0 1 .0252 1 .06 1 .00 None 2.00 

2 2.380 +0.01 0/−0 1 .0582 2.52 1 .61  2.00 4.00 

2
1
/2  2.880 +0.01 0/−0 1 .571 2 1 .63 1 .75 None 4.00 

3  3.500 +0.01 0/−0 1 .6337 1 .63 2.25 None 4.00 

3
1
/2  4.000 +0.01 0/−0 1 .6837 1 .75 2.75 None 4.00 

4 4.500 +0.01 0/−0 1 .7337 1 .75 3.00 None 4.00 

 

 
b)  Plugs with Internal  Hex c)  Plugs with  External  Hex 

Nominal  
Size 

Hex Size 
(Across Flats) 

Depth of 
Hex 

Overall  
Length 

Hex Size 
(Across Flats) 

Height 
of Hex 

Overall  
Length 

in.  Hi  G Li  He  B Le  

Tolerance> Value Tolerance +0.04/−0 +0.04/−0 Value Tolerance +0.04/−0 +0.04/−0 

1
/2  0.38 +0/−0.004 0.31  1 .00 0.88 +0/−0.025 0.31  1 . 1 3 

3
/4  0.56 +0/−0.005 0.31  1 .00 1 .06 +0/−0.031  0.31  1 .25 

1  0.63 +0/−0.006 0.38 1 .00 1 .38 +0/−0.041  0.38 1 .38 
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Table E.1 6―VR Plug  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  
 

Dimensions in  inches;  surface roughness in  microinches 

 
FOOTNOTES 

a  Full  thread.  

b  Chamfer at end.  

c  End of taper.  

d  Dril l  L,  M deep.  

e  Across flats.  

f  Across corners.  

g  Diameter at face.  

h  Equal  to nominal  diameter A.  

 

 

 
VR Plug  Thread Form Detail  
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Table E.1 6―VR Plug  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  (continued)  
 

                                                                                                                                                    Dimensions in  inches 

Nominal  
Outlet 
Size 

Nominal  
Thread 
OD 

Threads 
per Inch 

Thread 
Type 

Diameter 
at Large 
End 

Diameter 
at Small  
End 

Length 
of 

Taper 

Length 
of Full  
Thread 

Overall  
Length 
of Plug 

Chamfer 
Diameter 

Counter-
bore 

Diameter 

Counter-
bore 
Depth 

 A  TPI   B C D E F G L M 

Tolerance> (Ref.)  NA   0.005   0.005 (Ref. )  (Ref. )    0.03   0.01 5   0.01 5   0.03 

1
1 3

/1 6  1 .660 1 1
1
/2  

Line 
pipe 

1 .660 1 .620 0.640 1 .009 2.84 1 .488 0.88 1 .06 

2
1
/1 6  1 .900 1 1

1
/2  

Sharp 
vee 

1 .900 1 .834 1 .051  1 .375 3.1 6 1 .702 1 .00 1 .06 

2
9
/1 6  2

3
/8  1 1

1
/2  

Sharp 
vee 

2.375 2.294 1 .301  1 .625 3.41  2.1 62 1 .50 1 .06 

3
1
/8

 
2

7
/8  1 1

1
/2  

Sharp 
vee 

2.875 2.766 1 .739 2.063 3.84 2.634 1 .75 1 .63 

4
1
/1 6  3

1
/2  1 1

1
/2  

Sharp 
vee 

3.500 3.376 1 .989 2.31 3 4.09 3.244 2.75 1 .75 

 FOOTNOTES 

 a    3
1
/1 6  in.  bore for 1 0,000 psi  RWP. 

 NOTE 1      Thread taper for al l  sizes shal l  be 1 -in-1 6 (reference 1 °  47'  24''  with  the centerl ine).   

 NOTE 2     Tolerances on  angles,  unless otherwise noted,  are ± 0.5 degrees.  
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Table E.1 7―VR Preparation Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  
 

Dimensions in  inches;  surface roughness in  microinches 

 
FOOTNOTES 

a    Ful l  thread.  

b    Reference.  

c    Diameter of counterbore or chamfer.  

d    Thread bore.   

e   Standard bore.   

f    Thread.   

g   Thread bore taken at face of flange,  gauge thread from  bottom of chamfer,  counterbore is optional.  

 

 

VR Preparation Thread Form Detai l  
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Table E.1 7―VR Preparation  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  (continued) 
 

                                                                                                                                                       Dimensions in  inches 

Nominal  Outlet 
Size  

 

Nominal  
Thread OD 

Threads 
per Inch 

Thread 
Type 

Thread 
Bore 

Full  
Thread 
Length 

Chamfer and 
Counterbore 
Diameter 

Straight 
Bore 

A TPI   B C D E 

Tolerance> (Ref. )  NA   0.005 (Ref. )    0.03   0.01 5 

1
1 3

/1 6  1 .660 1 1
1
/2  Line pipe 1 .532 1 .08 1 .94 1 .449 

2
1
/1 6  1 .900 1 1

1
/2  Sharp vee 1 .771  1 .51  2.1 9 1 .662 

2
9
/1 6  2

3
/8  1 1

1
/2  Sharp vee 2.242 1 .78 2.56 2.1 1 7 

3
1
/8

 a  2
7
/8  1 1

1
/2  Sharp vee 2.740 2.20 3.06 2.588 

4
1
/1 6  3

1
/2  1 1

1
/2  Sharp vee 3.377 2.45 4.06 3.209 

FOOTNOTES 

a   3
1
/1 6  in.  bore for 1 0,000 psi  RWP. 

Thread taper for al l  sizes shall  be 1 -in-1 6 (reference 1 °  47'  24''  with  the centerl ine).   
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Table E.1 8―VR Plug Thread Gauging  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  
 

Dimensions in  inches 

 
 

Key 

1  gauge standoff with  end of VR plug:  flush    1 p 
 

NOTE “p” is defined  as the distance from a point on  a nominal  thread  form to a corresponding point on the 
next thread,  measured paral lel  to the axis.  This value can be calculated by dividing  1  mm by the number of 
threads per mi l l imeter.  

 

Nominal  Size Ring  Gauge 
Outside 
Diameter 

Ring  Gauge 
Chamfer 
Diameter 

Ring  Gauge 
Length 

Face of Ring  
Gauge to Plane 
of Gauge Point 

 OD Q L2    

1
1 3

/1 6  2.20 1 .72 0.7068 0.1 739 

2
1
/1 6  2.50 1 .96 1 .1 385 0.1 983 

2
9
/1 6  3.06 2.44 1 .3885 0.1 983 

3
1
/8 

a  3.67 2.94 1 .8260 0.1 983 

4
1
/1 6  4.50 3.56 2.0760 0.1 983 

FOOTNOTES 

a  3
1
/1 6  in.  bore for 1 0,000 psi  RWP.  

NOTE 1   See Table E.1 8 for location of dimensions.  

NOTE 2  See Table E.1 9 for E
7
,  E1

,  and L
1
.  
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Table E.1 9―VR Preparation  Thread Gauging  Dimensions,  2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  
 

Dimensions in  inches 

 
 

Nominal  
Outlet Size 

Major 
Diameter 

Diameter 
of Plug  
Gauge 
Groove 

Threads 
per Inch 

Length:  
End of 
Pipe to 
Hand-
tight 
Plane 

Pitch 
Diameter 
at Hand-
tight 
Plane 

Total  
Length:  
End of 
Pipe to 
Vanish 
Point 

Length:  
Gauge 
Point 
to 

Vanish 
Point 

Pitch 
Diameter 
at Gauge 
Point 

Standoff 

 D
4
 D

U
  L

1
 E

1
 L

4
 g  E

7
 S 

± 0.087 

1
1 3

/1 6  1 .660 1 .46 1 1
1
/2  0.4200 1 .58338 1 .0085 0.4756 1 .59043 0.41 02 

2
1
/1 6  1 .900 1 .70 1 1

1
/2  0.81 06 1 .82234 1 .3750 0.4348 1 .83043 0.3806 

2
9
/1 6  2.375 2.1 8 1 1

1
/2  1 .0436 2.29628 1 .6250 0.4348 2.30543 0.4495 

3
1
/8 

a  2.875 2.68 1 1
1
/2  1 .4538 2.79457 2.0625 0.4348 2.80543 0.4760 

4
1
/1 6  3.500 3.30 1 1

1
/2  1 .7038 3.41 957 2.31 25 0.4348 3.43043 0.2885 

FOOTNOTE 

a   3
1
/1 6  in.  bore for 1 0,000 psi  RWP.  
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Table E.20―HPVR Plug  Dimensions,  1 5,000 psi  and 20,000 psi  
 

Dimensions in  inches;  surface roughness in  microinches 

 

 
FOOTNOTES 
a Across flats.  
b Across corners.  
c Instal l  (SAE AS568A O-ring  size number).  
d Break corners approx.  R  0.005.  
e Typical.  
f Optional.  
g Thread.  
h Dril l  L  d iameter,  M deep.  

 
 

Thread Form Detail  

FOOTNOTE 
a    Typical  for al l  fu l l  threads.  
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Table E.20―HPVR Plug Dimensions,  1 5,000 psi  and 20,000 psi  (continued) 

 
  Dimensions in  inches 

Nominal  
Outlet 
Size 

in.  

Nominal  
Thread 
Size 

in.  

Threads 
per Inch 

 

Large 
Taper 

Diameter 

Overall  
Length 

 

 

SAE AS568A 
O-ring  Size No. 

Chamfer 
Diameter 

 

Counterbore 
Diameter 

 

Counterbore  
Depth 

 A  TPI  B  D  J K L  M

Tolerance>  (Ref. )    0.01 0   0.03 NA   0.03   0.01 5   0.01 5 

1
1 3

/1 6  1
3
/4  6  1 .600 3.75 1 26 1 .50 NA NA 

2
1
/1 6  2  6 1 .850 3.75 1 30 1 .75 NA NA 

2
9
/1 6  2

1
/2  6  2.349 4.1 9 1 38 2.33 0.938 0.625 

3
1
/1 6  3  6 2.849 4.1 9 1 46 2.84 1 .1 25 0.625 

 
 

Nominal  
Outlet Size 

in.  

Nominal  
Thread Size 

in.  

Threads 
per Inch 

Thread Major 
Diameter 

Thread Pitch 
Diameter 

Thread 
Minor 

Diameter 

Width  of 
Thread at 

Root 

 A TPI  E F G H 

Tolerance>  (Ref. )    0.004   0.01 0    0.01 0  (Ref. )  

1
1 3

/1 6  1
3
/4  6  1 .746 1 .679 1 .620 0.068 

2
1
/1 6  2  6  1 .996 1 .928 1 .869 0.068 

2
9
/1 6  2

1
/2  6  2.496 2.427 2.369 0.068 

3
1
/1 6  3  6  2.996 2.925 2.869 0.068 
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Table E.21—HPVR Preparation Dimensions,  1 5,000 psi  and 20,000 psi   

Dimensions in  inches;  surface roughness in  inches 

 
FOOTNOTES 

a    Thread.  

b    Typical  two places.  

c    Optional  counterbore (0.50 in.  deep)  max.  

 

 
 

Thread Form Detail  

 

NOTE 1     Features and dimensions are typical  for al l  fu l l  threads.  

NOTE 2    Tolerances on angles,  unless otherwise noted,  shal l  be ± 0.5 degrees.   

NOTE 3    Al l  diameters shal l  be concentric within  0.005 in.  total  indicator reading.  
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Table E.21—HPVR Preparation Dimensions,  1 5,000 psi  and 20,000 psi  (continued)  
 

                  Dimensions in  inches 

Nominal  
Outlet Size 

Chamfer 
and 

Counterbore 
Diameter 

Straight 
Through 
Bore 

Large 
Diameter 
of Taper 

Thread  
Relief 

Diameter 

Depth 
to Taper 

 E F G H K 

Tolerance>   0.01 5    0.005    0.005    0.01 5    0.01 5  

1
1 3

/1 6  1 .825 1 .475 1 .625 1 .820 1 .563 

2
1
/1 6  2.075 1 .725 1 .875 2.086 1 .563 

2
9
/1 6  2.625 2.224 2.375 2.585 2.092 

3
1
/1 6  3.075 2.725 2.875 3.080 2.092 

 

Nominal  
Outlet Size 

Nominal  
Thread Size 

in.  

Threads 
per Inch 

Stub Acme Class 2G Thread Form Dimensions 

Thread Major 
Diameter 

Thread Pitch 
Diameter 

Thread Minor 
Diameter 

Width  of Thread 
at Root 

 A TPI  B C D J 

Tolerance> (Ref. )    0.01 0   0.01 0   0.004 (Ref. )  

1
1 3

/1 6  1
3
/4  6  1 .780 1 .71 0 1 .654 0.065 

2
1
/1 6  2  6  2.030 1 .960 1 .904 0.065 

2
9
/1 6  2

1
/2  6  2.561  2.461  2.408 0.065 

3
1
/1 6  3  6  3.031  2.961  2.904 0.065 
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Table E.22—Flanged Full-bore Gate Valves 
 

Dimensions in  inches  
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Table E.22—Flanged Full-bore Gate Valves (continued) 
Dimensions in  inches  

Nominal  Size 
in.  

Bore L,  Face-to-face Length,  in .  

B 2000 psi  3000 psi  5000 psi  1 0,000 psi  1 5,000 psi  20,000 psi  

Tolerance> +0.03/−0 ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 

1
1 3

/1 6  1 .81  ―  ―  ―  1 8.25 1 8.00 21 .00 

2
1
/1 6 x 1

1 3
/1 6  1 .81  1 1 .62 1 4.62 1 4.62 ―  ―  ―  

2
1
/1 6  2.06 1 1 .62 1 4.62 1 4.62 20.50 1 9.00 23.00 

2
9
/1 6  2.56 1 3.1 2 1 6.62 1 6.62 22.25 21 .00 28.50 

3
1
/1 6  3.06 —  —  —  24.38 23.56 30.50 

3
1
/8  3. 1 2 1 4.1 2 1 7.1 2 1 8.62 ―  ―  ―  

3
1
/8 x 3

3
/1 6  3. 1 9 1 4.1 2 1 7.1 2 1 8.62 ―  ―  ―  

4
1
/1 6  4.06 1 7.1 2 20.1 2 21 .62 26.38 29.00 38.00 

4
1
/1 6 x 4

1
/8  4. 1 2 1 7.1 2 20.1 2 21 .62 ―  ―  ―  

4
1
/1 6 x 4

1
/4  4.25 1 7.1 2 20.1 2 21 .62 ―  ―  ―  

5
1
/8 

a  5. 1 2 a  22.1 2 24.1 2 28.62 29.00 35.00 ―  

7
1
/1 6 x 5

1
/8  5. 1 2 a  —  —  29.00 ―  ―  ―  

7
1
/1 6 x 6 6.00 22.1 2 24.1 2 29.00 ―  ―  ―  

7
1
/1 6 x 6

1
/8  6. 1 2 —  —  29.00 ―  ―  ―  

7
1
/1 6 x 6

3
/8  6.38 22.1 2 24.1 2 29.00 35.00 41 .00 PMR 

7
1
/1 6 x 6

5
/8  6.62 22.1 2 24.1 2 29.00 ―  ―  ―  

7
1
/1 6  7.06 26.1 2 28.1 2 32.00 35.00 41 .00 PMR 

7
1
/1 6 x 7

1
/8  7. 1 2 a  26.1 2 28.1 2 32.00 ―  ―  ―  

9  9.00 ―  ―  41 .00 PMR ―  ―  

1 1  1 1 .00 —  —  PMR —  —  —  

FOOTNOTE 
a    Bore tolerance for 5

1
/8  in.  size is +0.04/−0.   
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Table E.23—Flanged Plug  Valves and Ball  Valves 
 

Dimensions in  inches 
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Table E.23—Flanged Plug  Valves and Ball  Valves (continued) 

Dimensions in  inches  

a)   Flanged Full-bore Plug  Valves  

Nominal  Size 
in.  

Bore L,  Face-to-face Length 

B 2000 psi  3000 psi  5000 psi  1 0,000 psi  1 5,000 psi  20,000 psi  

Tolerance> +0.03/−0 ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 

1
1 3

/1 6  1 .81  ―  ―  ―  1 8.25 1 8.00 21 .00 

2
1
/1 6  2.06 1 3.1 2 1 5.1 2 1 5.50 20.50 1 9.00 23.00 

2
9
/1 6  2.56 1 5.1 2 1 7.1 2 1 8.00 22.25 21 .00 28.50 

3
1
/1 6  3.06 —  —  —  24.38 23.56 30.50 

3
1
/8  3. 1 2 1 7.62 1 8.62 20.75 ―  ―  ―  

3
1
/8 x 3

3
/1 6  3. 1 9 1 7.62 1 8.62 20.75 ―  ―  ―  

4
1
/1 6  4.06 20.1 2 22.1 2 24.75 26.38 29.00 38.00 

4
1
/1 6 x 4

1
/8  4. 1 2 20.1 2 22.1 2 24.75 ―  ―  ―  

4
1
/1 6 x 4

1
/4  4.25 20.1 2 22.1 2 24.75 ―  ―  ―  

5
1
/8  5. 1 2 25.1 2 26.1 2 ―  29.00 35.00 ―  

7
1
/1 6 x 6 6.00 28.62 30.1 2 ―  ―  ―  ―  

7
1
/1 6 x 6

3
/8  6.38 —  —  ―  35.00 41 .00 PMR 

7
1
/1 6  7.06 29.1 2 31 .62 38.50 35.00 41 .00 PMR 

7
1
/1 6 x 7

1
/8  7. 1 2 29.1 2 31 .62 38.50 ―  ―  ―  

9  ―  ―  ―  ―  PMR ―  ―  

b)   Flanged Full-bore and Reduced-opening  Ball  Valves  

Nominal  Size 
in.  

Bore L,  Face-to-face Length 

B 2000 psi  3000 psi  5000 psi  1 0,000 psi  1 5,000 psi  a 20,000 psi  a 

Tolerance> +0.03/−0 ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 

1
1 3

/1 6  1 .81  ―  ―  ―  1 8.25 1 8.00 21 .00 

2
1
/1 6  2.06 1 1 .62 1 4.62 1 4.62 20.50 1 9.00 23.00 

2
9
/1 6  2.56 1 3.1 2 1 6.62 1 8.62 22.25 21 .00 28.50 

3
1
/1 6  3.06 —  —  —  24.38 23.56 30.50 

3
1
/8  3. 1 2 1 4.1 2 1 5.1 2 1 8.62 ―  ―  ―  

4
1
/1 6  4.06 1 7.1 2 1 8.1 2 21 .62 26.38 29.00 ―  

5
1
/8  5. 1 2 —  —  —  29.00 35.00 ―  

7
1
/1 6 x 6 6.00 22.1 2 24.1 2 29.00 ―  ―  ―  

7
1
/1 6  x 6

3
/8  6.38 —  —  —  35.00 41 .00 ―  

7
1
/1 6  7.06 —  —  —  35.00 41 .00 PMR 

9 9.00 ―  ―  —  PMR ―  ―  

FOOTNOTE 

a   Applies to ful l  bore only.  
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Table E.24—Flanged Swing  and Lift Check Valves 
                                                                                                                              Dimensions in  inches  

 

 

 

 

a)   Minimum Bore Sizes for Full-opening  Check Valves,  
2000 psi,  3000 psi ,  and 5000 psi   

Nominal  Size 
in.  

Minimum Bore Size 

 2000 psi  3000 psi  5000 psi  

 Tolerance> +0.06/−0 +0.06/−0 +0.06/−0 

 
2

1
/1 6  2.067 1 .939 1 .689 

 2
9
/1 6  2.469 2.323 2.1 25 

 3
1
/8  3.068 2.900 2.624 

 4
1
/1 6  4.026 3.826 3.438 

 7
1
/1 6  5.761  5.761  5.1 89 

 9 7.81 3 7.439 6.81 3 

 1 1  9.750 9.31 4 8.500 
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Table E.24—Flanged Swing  and Lift Check Valves (continued) 
 

b)   Regular and Full-opening  Flanged Swing  and Lift Check Valves,  
2000 psi,  3000 psi,  and 5000 psi  RWP 

Nominal  Size 
in.  

L,  Short Pattern  
Face-to-face Length  

L,  Long Pattern  
Face-to-face Length  

2000 psi  3000 psi  5000 psi  3000 psi  5000 psi  

Tolerance> ± 0.06 ± 0.06 ± 0.06 ± 0.06 ± 0.06 

2
1
/1 6  1 1 .62 1 4.62 1 4.62 ―   

2
9
/1 6  1 3.1 2 1 6.62 1 6.62 ―  ―  

3
1
/8  1 4.1 2 1 5.1 2 1 8.62 1 7.1 2 ―  

4
1
/1 6  1 7.1 2 1 8.1 2 21 .62 20.1 2 ―  

7
1
/1 6  22.1 2 24.1 2 28.00 ―  29.00 

9 26.1 2 29.1 2 33.1 2 ―  ―  

1 1  31 .1 2 33.1 2 39.36 ―  ―  

 

c)   Regular and Full-opening  Flanged Swing  and Lift Check Valves,  
1 0,000 psi,  1 5,000 psi ,  and 20,000 psi  RWP 

Nominal  Size  
in.  

L,  Face-to-face Length,  in.  

1 0,000 psi  1 5,000 psi  20,000 psi  

Tolerance> ± 0.06 ± 0.06 ± 0.06 

1
1 3

/1 6  1 8.25 1 8.00 21 .00 

2
1
/1 6  20.50 1 9.00 23.00 

2
9
/1 6  22.25 21 .00 26.50 

3
1
/1 6  24.38 23.56 30.50 

4
1
/1 6  26.38 29.00 ―  

5
1
/8  29.00 ―  ―  

7
1
/1 6  35.00 ―  ―  
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Table E.25—Center Spacing  of Conduit Bores for Dual  Parallel  Bore Valves  
for 2000 psi,  3000 psi ,  5000 psi,  and 1 0,000 psi   
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Table E.25—Center Spacing  of Conduit Bores for Dual  Parallel  Bore Valves 
for 2000 psi,  3000 psi ,  5000 psi,  and 1 0,000 psi  (continued) 

 
Dimensions in  inches 

Maximum 
Nominal  Valve 

Size 

Bore Center 
to Bore Center 

Large-bore to 
End-

connector 
Center 

Small-bore to 
End-connector 

Center 

Minimum End-
connector Size 

Basic Casing  Size 

 

 

Lineic Mass 

lb/ft 

A  B  C  OD   

2000 psi,  3000 psi,  and 5000 psi  

1
1 3
/1 6  2.781  1 .390 1 .390 7

1
/1 6  5

1
/2  1 7 

2
1
/1 6  3.547 1 .774 1 .774 7

1
/1 6  7  38 

2
9
/1 6  x 2

1
/1 6  3.547 1 .650 1 .897 7

1
/1 6  7  29 

2
9
/1 6  x 2

1
/1 6  4.000 1 .875 2.1 25 9 7

5
/8  39 

2
9
/1 6  4.000 2.000 2.000 9 7

5
/8  29.7 

2
9
/1 6  4.500 2.250 2.250 9 8

5
/8  49 

3
1
/8  x 2

1
/1 6  4.578 2.008 2.570 9 8

5
/8  49 

3
1
/8  x 2

9
/1 6  5.047 2.524 2.524 1 1  9

5
/8  53.5 

3
1
/8  5.047 2.524 2.524 1 1  9

5
/8  53.5 

1 0,000 psi  

1
1 3
/1 6  2.781  1 .390 1 .390 7

1
/1 6  5

1
/2  1 7 

2
1
/1 6  3.547 1 .774 1 .774 7

1
/1 6  7  38 

2
9
/1 6  x 2

1
/1 6  3.547 1 .650 1 .897 7

1
/1 6  7  29 

2
9
/1 6  x 2

1
/1 6  4.000 1 .875 2.1 25 9 7

5
/8  39 

2
9
/1 6  4.000 2.000 2.000 9 7

5
/8  29.7 

2
9
/1 6  4.500 2.250 2.250 9 8

5
/8  49 

3
1
/1 6  5.047 2.524 2.524 1 1  9

5
/8  53.5 
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Table E.26—Center Spacing  of Conduit Bores for Triple,  Quadruple,  and Quintuple Parallel  Bore 
Valves for 2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  
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Table E.26—Center Spacing  of Conduit Bores for Triple,  Quadruple,  and Quintuple Parallel  Bore 
Valves for 2000 psi,  3000 psi,  5000 psi,  and 1 0,000 psi  (continued) 

 
Dimensions in  inches 

Maximum  
Valve Size 

Flange Center 
to Bore Center 

A 

Minimum End-
connector Size 

Basic Casing  Size 

 

OD  

Lineic Mass 

lb/ft 

2000 psi;  3000 psi  and 5000 psi  RWP 

Triple-conduit Valve 

1
1 3
/1 6  1 .875 7

1
/1 6  6

5
/8  24 

2
1
/1 6  1 .938 9 7 26 

2
1
/1 6  2. 1 25 9 7

5
/8  39 

2
9
/1 6  2.81 2 1 1  9

5
/8  53.5 

Quadruple-conduit Valve 

1
1 3
/1 6  2.875 1 1  8

5
/8  36 

1
1 3
/1 6  3.062 1 1  9

5
/8  Al l  

2
1
/1 6  3.062 1 1  9

5
/8  53.5 

2
9
/1 6  3.438 1 1  1 0

3
/4  55.5 

2
9
/1 6  4.000 1 3

5
/8  1 1

3
/4  54 

Quintuple-conduit Valve 

2
1
/1 6  3.062 1 1  9

5
/8  53.5 

1 0,000 psi  RWP 

Triple-conduit Valve 

1
1 3
/1 6  1 .875 7

1
/1 6  6

5
/8  24 

2
1
/1 6  1 .938 9 7 26 

2
1
/1 6  2. 1 25 9 7

5
/8  39 

2
9
/1 6  2.81 2 1 1  9

5
/8  53.5 

Quadruple-conduit Valve 

2
9
/1 6  3.438 1 1  1 0

3
/4  55.5 
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Table E.27—Maximum Hanger Outside Diameter for Wellheads 
 

Dimensions in  inches 

Nominal  Size a  and Minimum 
Through-bore of Dril l-through 

Equipment 

Rated Working  Pressure 
Maximum Outside 
Diameter of Hanger 

in.  psi  in.  

7
1
/1 6  2000,  3000,  and 5000 7.01 0 

7
1
/1 6  1 0,000,  1 5,000,  and 20,000 7.01 0 

9 2000,  3000,  and 5000 8.933 

9 1 0,000 and 1 5,000 8.933 

1 1  2000,  3000,  and 5000 1 0.91 8 

1 1  1 0,000 and 1 5,000 1 0.91 8 

1 3
5
/8  2000 and 3000 1 3.523 

1 3
5
/8  5000 and 1 0,000 1 3.523 

1 6
3
/4  2000 and 3000 1 6.625 

1 6
3
/4  5000 and 1 0,000 1 6.625 

1 8
3
/4  5000 and 1 0,000 1 8.625 

21
1
/4  2000 21 .1 25 

20
3
/4  3000 20.625 

21
1
/4  5000 and 1 0,000 21 .1 25 

FOOTNOTE 

a   Nominal  size of upper end connector of wellhead body in  which the hanger is used.  
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Table E.28―Minimum Vertical  Full-opening  Wellhead Body Bores and Maximum Casing  Sizes 

     Dimensions in  inches unless noted  otherwise  

Nominal  Connector a Casing  Beneath Body Minimum Vertical  
Full-opening  

Wellhead Body 
Bore 

Nominal  Size 
of Connector 

Rated Working  
Pressure 

Label  b  Nominal  

Lineic Mass b  

Specified Drift 
Diameter 

in.  psi  OD lb/ft in.  in.  

7
1
/1 6 2000 7 1 7 6.41 3 6.45 

7
1
/1 6 3000 7 20 6.331  6.36 

7
1
/1 6 5000 7 23 6.241  6.28 

7
1
/1 6 1 0,000 7 29 6.059 6.09 

7
1
/1 6 1 5,000 7 38 5.795 5.83 

7
1
/1 6 20,000 7 38 5.795 5.83 

9 2000 8
5
/8 24 7.972 8.00 

9 3000 8
5
/8 32 7.796 7.83 

9 5000 8
5
/8 36 7.700 7.73 

9 1 0,000 8
5
/8 40 7.600 7.62 

9 1 5,000 8
5
/8 49 7.386 7.41  

1 1  2000 1 0
3
/4 40.5 9.894 9.92 

1 1  3000 1 0
3
/4 40.5 9.894 9.92 

1 1  5000 1 0
3
/4 51 .0 9.694 9.73 

1 1  1 0,000 9
5
/8 53.5 8.379 8.41  

1 1  1 5,000 9
5
/8 53.5 8.379 8.41  

1 3
5
/8 2000 1 3

3
/8 54.5 1 2.459 1 2.50 

1 3
5
/8 3000 1 3

3
/8 61 .0 1 2.359 1 2.39 

1 3
5
/8 5000 1 3

3
/8 72.0 1 2.1 91  1 2.22 

1 3
5
/8 1 0,000 1 1

3
/4 60.0 1 0.61 6 1 0.66 

1 6
3
/4 2000 1 6 65 1 5.062 1 5.09 

1 6
3
/4 3000 1 6 84 1 4.822 1 4.86 

1 6
3
/4 5000 1 6 84 1 4.822 1 4.86 

1 6
3
/4 1 0,000 1 6 84 1 4.822 1 4.86 

1 8
3
/4 5000 1 8

5
/8 87.5 1 7.567 1 7.59 

1 8
3
/4 1 0,000 1 8

5
/8 87.5 1 7.567 1 7.59 

20
3
/4 3000 20 94 1 8.936 1 8.97 

21
1
/4 2000 20 94 1 8.936 1 8.97 

21
1
/4 5000 20 94 1 8.936 1 8.97 

21
1
/4 1 0,000 20 94 1 8.936 1 8.97 

FOOTNOTES 

a    Upper end connectors of wellhead body.

b    Maximum size and minimum mass of casing  on which  bore is based.
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Table  E.29―Pipe Thread Counterbore and Standoff Dimensions 
 
 

Dimensions in  inches 

 
Key 

1  plane of hand-tight engagement 

2 plane of effective thread length  

3  plane of vanish point 

a  See 1 4.3.2.3.  
b  Internal  thread length.  
c  Without counterbore.  
d  With  counterbore.  

NOTE See API  5B for dimensions L
1
,  L

2
,  and L

4
.  
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Table  E.29―Pipe Thread Counterbore and Standoff Dimensions (continued)  
 

Dimensions in  inches 

Nominal  
Thread Size 

Length: Plane 
of Vanish 

Point to Hand-
tight Plane 

Hand-tight Standoff Length: Face 
of 

Counterbore 
to Hand-tight 

Plane 

Counterbore 

Thread 
without 

Counterbore 

Thread with  
Shallow 

Counterbore 

Diameter Depth 

 A    M A0  A M Q q 

Line Pipe Threads  

1
/8  0.21 24 0.1 939 0.0398 0.1 726 0.47 0.1 3 

1
/4  0.3946 0.3668 0.21 45 0.1 801  0.60 0.1 3 

3
/8  0.3606 0.3328 0.1 791  0.1 81 5 0.74 0.1 3 
 

      
1
/2  0.461 5 0.4258 0.1 357 0.3258 0.93 0.25 

3
/4  0.4545 0.41 88 0.1 289 0.3256 1 . 1 4 0.25 

1  0.5845 0.541 0 0.2488 0.3357 1 .41  0.25 

       

1
1
/4  0.5885 0.5450 0.2552 0.3333 1 .75 0.25 

1
1
/2  0.6052 0.561 7 0.271 4 0.3338 1 .99 0.25 

2 0.6222 0.5787 0.2703 0.351 9 2.50 0.25 

       

2
1
/2  0.8892 0.8267 0.3953 0.4939 3.00 0.38 

3  0.8677 0.8052 0.371 9 0.4958 3.63 0.38 

3
1
/2  0.8627 0.8002 0.3671  0.4956 4.1 3 0.38 

       

4  0.8897 0.8272 0.3933 0.4964 4.63 0.38 

5 0.9030 0.8405 0.4076 0.4954 5.69 0.38 

6 0.9882 0.9257 0.491 2 0.4970 6.75 0.38 

       

8  1 .0832 1 .0207 0.5832 0.5000 8.75 0.38 

1 0 1 . 1 487 1 .0862 0.6442 0.5045 1 0.88 0.38 

1 2 1 . 1 987 1 . 1 362 0.6626 0.5361  1 2.94 0.38 

       

1 4D 1 .1 21 7 1 .0592 0.5880 0.5337 1 4.1 9 0.38 

1 6D 1 .071 7 1 .0092 0.5396 0.5321  1 6.1 9 0.38 

1 8D 1 .0837 1 .021 2 0.551 2 0.5325 1 8.1 9 0.38 

       

20D 1 .1 587 1 .0962 0.6239 0.5348 20.1 9 0.38 
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Table E.30—Gauging  of Casing  and Tubing  Threads 

 

 
 

Key 

1     plane of vanish point 
2    plane of hand-tight engagement 
3    plane of end of pipe 
4    master ring  gauge 
5    master plug  gauge 
6    working  plug  gauge 
7    product thread 
8    product thread without counterbore 
9    product thread with  shal low counterbore 
1 0  product thread with  deep counterbore  

NOTE    See API  5B for dimensions of S and  S
1
.  

a) Internal  recess without counterbore 

 

b)  Internal  recess with  shallow counterbore 

 

c)  Thread clearance without counterbore 

 
d)  Thread Clearance with  Shallow Counterbore  

Key 

1  gauge notch,  al ignment—chamfer bottom,  within  
tolerance 

2   working  plug  gauge 

3   recess clearance 

4   L
2
 (min. )  plus thread clearance 

 

Application of Working  Plug  Gauge 
Gauging  Line Pipe,  Casing  and Tubing  Internal  

Threads,  Hand-tight Assembly 
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Table E.30—Gauging  of Casing  and Tubing  Threads (continued) 

(1 )  (2)  (3)  (4)  (5)  (6)  (7)  

Nominal  
Thread Size 

Length:  Plane 
of Vanish 

Point to Hand-
tight Plane 

Hand-tight Standoff Length:  Face 
of 

Counterbore 
to Hand-tight 

Plane 

Counterbore 

Thread 
without 

Counterbore 

Thread with  
Shallow 

Counterbore 

Diameter Depth 

 A    M A0  A M Q q 

Long  and Short Casing  Threads                       Dimensions in  inches 

4
1
/2  1 .079 1 .01 65 0.5907 0.4883 4.63 0.38 

5 1 .079 1 .01 65 0.5907 0.4883 5.1 3 0.38 

5
1
/2  1 .079 1 .01 65 0.5907 0.4883 5.63 0.38 

6
5
/8  1 .079 1 .01 65 0.5932 0.4858 6.75 0.38 

7 1 .079 1 .01 65 0.5907 0.4883 7.1 3 0.38 

7
5
/8  1 . 1 46 1 .0835 0.6581  0.4879 7.75 0.38 

8
5
/8  1 . 1 46 1 .0835 0.6581  0.4879 8.75 0.38 

9
5
/8  1 . 1 46 1 .0835 0.6581  0.4879 9.75 0.38 

1 0
3
/4 

a  1 . 1 46 1 .0835 0.6556 0.4904 1 0.88 0.38 

1 1
3
/4 

a  1 . 1 46 1 .0835 0.6556 0.4904 1 1 .88 0.38 

1 3
3
/8 

a  1 . 1 46 1 .0835 0.6281  0.51 79 1 3.56 0.38 

1 6 a  1 . 1 46 1 .0835 0.6256 0.5204 1 6.1 9 0.38 

20 a  1 . 1 46 1 .0835 0.6256 0.5204 20.1 9 0.38 

Nonupset Tubing Threads                       Dimensions in  inches 

1 .050 0.646 0.5960 0.3201  0.3259 1 . 1 4 0.25 

1 .31 5 0.646 0.5960 0.31 76 0.3284 1 .41  0.25 

1 .660 0.646 0.5960 0.3201  0.3259 1 .75 0.25 

1 .900 0.646 0.5960 0.3201  0.3259 1 .99 0.25 

2
3
/8  0.646 0.5960 0.3026 0.3434 2.50 0.25 

2
7
/8  0.646 0.5960 0.1 776 0.4684 3.00 0.38 

3
1
/2  0.646 0.5960 0.1 751  0.4709 3.63 0.38 

4 0.784 0.721 5 0.301 0 0.4830 4.1 3 0.38 

4
1
/2  0.784 0.721 5 0.301 0 0.4830 4.63 0.38 

External  Upset Tubing  Threads                       Dimensions in  inches 

1 .050 0.646 0.5960 0.31 76 0.3284 1 .41  0.25 

1 .31 5 0.646 0.5960 0.31 45 0.331 5 1 .57 0.25 

1 .660 0.646 0.5960 0.31 64 0.3296 1 .91  0.25 

1 .900 0.646 0.5960 0.31 70 0.3290 2.1 9 0.25 

2
3
/8  0.784 0.721 5 0.4279 0.3561  2.72 0.25 

2
7
/8  0.784 0.721 5 0.3029 0.481 1  3.22 0.38 

3
1
/2  0.784 0.721 5 0.301 0 0.4830 3.88 0.38 

4 0.784 0.721 5 0.301 0 0.4830 4.38 0.38 

4
1
/2  0.784 0.721 5 0.301 0 0.4830 4.88 0.38 

FOOTNOTE 

a   Short casing threads only (long  casing threads not covered).  
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Annex F 
(informative)  

 
Design Validation Procedures for PR2 (PR2F Level) 

F.1    Design Validation—General  Requirements 

F.1 .1   Application 
 

F.1 .1 .1  General  

This annex provides design validation procedures for qualification of equipment specified by th is  
specification,  which  shal l  be appl ied i f specified  by the manufacturer or purchaser.   
 
NOTE 1   PR2F is to designate a product val idated to PR2 level  according  to this annex.  

 
The performance requirements shall  apply to al l  products being  manufactured and del ivered for service (see 
4.2) .  I f this annex is applied,  the design  val idation  procedures in  this annex shall  be appl ied to designs of 
products,  including  design  changes.  I t is  intended that the validation  specified in  this annex shal l  be 
performed on  prototypes or production  models (see also 5.5) .  
 
NOTE 2  Design  val idation  testing  is not required for specified  designs or features that are completely specified 
(dimensions and material  strength)  in  this specification.   

F.1 .1 .2 Alternative Procedures 

NOTE  Other procedures may be used,  provided the test requirements of th is annex are met or exceeded.  

F.1 .2  General  

F.1 .2.1  Previous Validation Conformance 

NOTE Validation tests that have been completed in  accordance with  PR2 validation requirements of Appendix/Annex F of 
previous editions of API  6A during  their validity are in  conformance with  the requirements of PR2F.   

F.1 .2.2   Effect of Changes in  Product 

F.1 .2.2.1  Design Changes 

A design that undergoes a substantive change shall  become a new design  requiring  design  validation.  A 
substantive change shal l  be a change identified by the manufacturer that affects the performance of the 
product in  the intended service condition.   

NOTE  This may include changes in  fit,  form,  function ,  or material .  

Fit,  when defined as the geometric relationship between parts,  shal l  include the tolerance criteria used during  
the design  of a part and i ts  mating  parts.  Fi t,  when defined as the state of being  adjusted to or shaped for,  
shall  include the tolerance criteria used during  the design of a seal  and its mating  parts.  

F.1 .2.2.2 Metallic Materials 

NOTE A change in  metall ic materials might not require new design val idation i f the suitabi l i ty of the new material  can 
be substantiated by other means.  
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F.1 .2.2.3 Nonmetallic Seals 

Substantive changes in  the original,  documented design  configuration  of nonmetal l ic seals resulting  in  a new 
design,  shall  require design  validation in  accordance with  F.1 . 1 3.  

NOTE A change in  nonmetall ic materials might not require new design val idation  i f the suitabil i ty of the new material  
can  be substantiated by other means.  

F.1 .3  Conformance 

All  products evaluated in  design validation  tests shal l  conform  to the appl icable design  requirements of this  
specification.  As a minimum,  test articles shal l  be hydrostatical ly tested to PSL 1  prior to  val idation.  

F.1 .4  Products for Design Validation 

F.1 .4.1  General  

Design  val idation,  i f  applicable,  shal l  be performed on prototypes or production  models of equipment made in  
accordance with  th is specification  to  confirm  that the performance requirements specified for pressure,  
temperature,  load,  mechanical  cycles,  and standard test flu ids are met in  the design  of the product.  

F.1 .4.2 Testing  Product 

Design val idation shall  be conducted on ful l -size products or fixtures that represent the specified dimensions 
for the relevant parts of the end product being  validated,  unless otherwise specified in  th is annex.  

F.1 .4.3 Product Dimensions 

The actual  dimensions of equipment subjected to validation  shall  be within  the al lowable tolerance range for 
dimensions specified for normal  production equipment.  Worst-case conditions for dimensional  tolerances 
should  be addressed by the manufacturer,  including  impacts on  sealing  and mechanical  functioning.  

F.1 .4.4 External  Paint or Coatings 

The product used in  any pressure test shal l  be free of paint or other coatings that can impede leak detection  
and/or leak observation.  

F.1 .4.5 Maintenance Procedures 

Maintenance shal l  be l im ited to the manufacturer’s published maintenance procedures.  Maintenance should  
not be performed during  pressure hold  periods.  Maintenance procedures under this clause shal l  not include 
repairs.  

NOTE Maintenance procedures may include lubrication  of  bearings and greasing  of valves.   

F.1 .5  Safety 

Due consideration  shall  be g iven to the safety of personnel  and equipment.  

F.1 .6   Acceptance Criteria 

F.1 .6.1  Structural  Integrity 

The product tested shall  not permanently deform  to the extent that any other performance requirement 
cannot be met.  Products that support tubulars shall  be capable of supporting  the rated  load without 
collapsing  the tubulars below the drift diameter.  
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F.1 .6.2 Pressure Integrity 

F.1 .6.2.1  Hydrostatic Test at Ambient Temperature 

The hydrostatic test at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  shal l  be identified  
as passed if no visible leakage occurs during  the specified pressure hold  periods of the test.  The pressure 
change observed on  the pressure-measuring  device during  the hold  period shall  be less than 5  % of the test 
pressure or 3.45 MPa (500 psi) ,  whichever is less.  

F.1 .6.2.2 Gas Test at Ambient Temperature 

The gas test at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  shall  be acceptable i f no 
sustained bubbles are observed.  If leakage is observed,  the rate shall  be less than the rates shown in Table F.1 ,  
measured at atmospheric pressure,  during  specified pressure-hold  periods.  

Table F.1—Ambient Temperature Gas Leakage Acceptance Criteria 

Equipment Seal  Type Allowable Leakage 

Valves,  gate,  ball ,  and plug  

Through-bore 30 cm
3
/h/25.4 mm of nominal  bore size 

Stem seal  60 cm3/h  

Static (bonnet seal,  end connectors)  20 cm3/h  

Valves,  check 

Through-bore 
5 cm3/min/25.4 mm of nominal  bore 

size 

Stem seal  60 cm3/h  

Static (bonnet seal,  end connectors)  20 cm3/h  

Chokes 
Dynamic (stem seal)  60 cm3/h  

Static (bonnet seal,  end connectors)  20 cm3/h  

Actuators Al l  actuator flu id retaining  seals  60 cm3/h  

Hangers 
Annular packoff or bottom 

casing/tubing  packoff 
1 0 cm

3
/h/25.4 mm of tubing/casing  size 

Tubing-head adapter,  other end 
connectors,  closures according  to 
this specification  

External  closure 20 cm3/h  

F.1 .6.2.3 Minimum/Maximum Temperature Tests 

The hydrostatic or gas test at high  or low temperature shal l  be acceptable i f the pressure change observed 
on the pressure-measuring device is less than 5 % of the test pressure or 3.45 MPa (500 psi),  whichever is less.  

F.1 .6.3 Fluid  Compatibility of Nonmetallic Seals 

The acceptance criteria for the standard test flu id  compatibi l i ty of nonmetall ic seals shall  be as specified in  
F.1 .1 3.5.4.  

F.1 .6.4 Post-test Examination  

The tested prototype shall  be disassembled and inspected.  Al l  relevant i tems should  be photographed.  The 
examination  shal l  include a written  statement that neither the final  product nor part design  contains defects to 
the extent that any performance requirement is not met.  
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F.1 .7  Hydrostatic Testing 

F.1 .7.1  Test Medium 

The test medium  shall  be a flu id  suitable for the testing  temperatures.  Water with  or without additives,  gas,  
hydraul ic flu id,  or other mixtures of flu ids may be used  as the test medium.  The test  medium  shall  be a flu id  
that remains in  the l iquid  or gaseous state throughout the test.  

F.1 .7.2 Substitution of Gas 

The manufacturer may substitute gas for l iquid  i f hydrostatic testing  is specified,  provided the testing  method 
and acceptance criteria for gas testing  are used.  

F.1 .8  Gas Testing 

F.1 .8.1  Test Medium 

NOTE Air,  n itrogen,  methane,  or other gases or mixtures of gases may be used.  

F.1 .8.2 Equipment for 69.0 MPa (1 0,000 psi)  and Above 

Equipment with  rated working  pressures of 69.0 MPa (1 0,000 psi)  and higher shal l  be gas tested.  

F.1 .8.3 Leak Detection  

Gas testing  at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  shall  be conducted with  a 
method for leak detection.   

NOTE For gas testing,  the product may be completely submerged in  a l iquid,  or the product may be flooded in  the seal  
areas being  val idated,  such  that al l  possible leak paths are covered.  The product may be assembled with  one end of a 

tube connected to a bl ind  connector enclosing  all  possible leak paths being  val idated .   

The other end of the tube shal l  be immersed in  a l iquid  or attached to a leakage measurement device.  Other  
methods that can detect leakage accurately are acceptable.  

F.1 .9  Temperature Testing 

F.1 .9.1  Location of Temperature Measurement 

The temperature shal l  be measured in  contact with  the equipment being  tested and within  1 3  mm  (
1
/2  in. )  of 

the through-bore,  where applicable,  and  within  1 3  mm (
1
/2  in. )  of the surface wetted by the retained flu id  on  

other equipment.  

NOTE As an alternative for maximum-temperature measurement,  the temperature of the fluid  used for heating  may be 
employed,  as long  as the part is  not artificially cooled.   

Ambient conditions shal l  be at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F) .  

F.1 .9.2  Application of Heating  for Maximum Temperature Testing  

NOTE The heating  for maximum-temperature testing  may be applied internally in  the through-bore or external ly.   
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The heating  shal l  be applied such that the entire through-bore or equivalent wetted surface is at or above the 
maximum temperature,  or such  that al l  flu id  used for heating  contained within  the test articles is at or above 
the maximum temperature.  

F.1 .9.3  Application of Cooling  for Minimum Temperature Testing  

The cooling  for m inimum temperature testing  shall  be applied to the entire external  surface of the equipment.  

F.1 .1 0     Hold Periods 

F.1 .1 0.1  Start of Hold Periods 

Hold  periods shall  start after pressure and temperature stabi l ization  has occurred and the equipment with  a 
pressure-monitoring  device has been isolated from  the pressure source.  The time specified for hold  times 
shall  be a minimum.  

F.1 .1 0.2 Pressure Stabilization  

Pressure shall  be considered stabi l ized when  the rate of change is no more than  5  % of the test pressure per 
hour or 3.45 MPa (500 psi) ,  whichever is less.  Pressure shall  remain  within  5  % of the test pressure or with in  
3.45 MPa (500 psi) ,  whichever is less,  during  the hold  period.  

F.1 .1 0.3 Temperature Stabilization  

Temperature shal l  be considered stabi l ized when the rate of change is less than 0.5 °C/min  (1  °F/min).  The 
temperature shall  remain  at or beyond the extreme during  the hold  period but should  not go beyond the 
upper and lower temperatures by more than 1 1  °C (20 °F).  

F.1 .1 1      Pressure and Temperature Cycles 

F.1 .1 1 .1  Pressure/Temperature Cycles 

Pressure/temperature cycles shal l  be performed as specified  in  F.1 .1 1 .3,  unless otherwise specified in  F.2 
for the specific product being  tested.  

F.1 .1 1 .2 Test Pressure and Temperature 

The test pressure and temperature extremes shall  be as specified in  4.3.  

F.1 .1 1 .3 Test Procedure 

Pressure shal l  be monitored and controlled during  temperature change.  The fol lowing  procedure shall  be 
fol lowed.   
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Figure F.1—Test Procedure 
 
NOTE  Letters correspond to the steps in the following list.  There are three thermal cycles identified in the procedure of F.1 .1 1 .3: 
1 st thermal cycle is steps a)  through e); 2nd thermal cycle is steps f)  through j);  and 3rd thermal cycle is steps k)  through o).  

a)  Start at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  with  atmospheric pressure 
and raise temperature to the maximum.  

b)  Apply the test pressure,  hold  for a minimum period of 1  h,  and then release the pressure.  

c)  Lower temperature to the minimum.  

d)  Apply the test pressure,  hold  for a m inimum period of 1  h,  and then release the pressure.  

e)  Raise the temperature to a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F) .  

f)  Apply the test pressure at a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  and  
maintain  at 50 % to 1 00 % of test pressure while raising  temperature to the maximum.  

g)  Hold  for a minimum period of 1  h  at test pressure.  

h)  Reduce the temperature to  the minimum whi le maintaining  50 % to 1 00 % of test pressure.  

i )  Hold  for a minimum period of 1  h  at test pressure.  

j )  Raise the temperature to a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  whi le 
maintaining  50 % to 1 00 % of test pressure.  

k)  Release the pressure,  then  raise the temperature to the maximum.  

l)  Apply the test pressure,  hold  for a m inimum period of 1  h,  and then release the pressure.  

m)  Reduce the temperature to  the minimum.  

n)  Apply the test pressure,  hold  for a m inimum period of 1  h,  and then release the pressure.  

o)  Raise the temperature to a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F) .  

p)  Apply the test pressure,  hold  for a m inimum period of 1  h,  and then release the pressure.  

q)  Apply 5 % to 1 0 % of the test pressure,  hold  for a m inimum period of 1  h,  and then release the pressure.  
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F.1 .1 2   Load and Mechanical  Cycles 

Load testing  and mechanical  cycles shal l  be performed as specified in  F.2 for the specific product being  
tested.  

F.1 .1 3 Testing of Nonmetallic Seals 

F.1 .1 3.1   Nonmetallic Seals 

Nonmetall ic seals that are exposed to retained fluids shall  undergo the design  validation  procedure 
described  in  F.1 .1 3.  

F.1 .1 3.2  Intent of Procedure 

The intent of th is procedure is to val idate the performance of the seal  for the standard  test flu id  rating  as 
specified in  F.1 .1 3.4,  not the performance of products containing  the seal.  The ful l -size seals shal l  be tested 
as specified in  F. 1  or F.2 to  determine temperature and pressure performances.  

F.1 .1 3.3 Temperature of Record  

The temperature of record shall  be the stabil ized temperature measured in  contact with  the fixture as 
specified in  F. 1 .9.  

F.1 .1 3.4 Test Medium 

The test medium  shall  be the standard test flu id  specified in  Table F.2  for the material ’s class rating.  

F.1 .1 3.5 Thermochemical  Performance of Seal  Materials  

F.1 .1 3.5.1  General  

The flu id  compatibi l i ty of the seal  materials for the intended service shal l  be val idated by a test 
demonstrating  the response of the seal  material  to exposure to the standard test flu id,  at or above the 
maximum rated temperature of the seal.  

F.1 .1 3.5.2 Immersion Testing  

F.1 .1 3.5.2.1  General  

A sample immersion test,  comparing  physical  and mechanical  properties prior to and after exposure to the 
standard test flu ids,  temperature,  and pressure as stated below,  shal l  be performed.  This test shall  be in  
addition to the ful l-scale pressure and temperature testing  of F.1  or F.2,  as specified.  

F.1 .1 3.5.2.2 Test Fluid  

The standard test flu ids for the material  classes are l isted  in  Table F.2.  The nonmetal l ic material  being  
evaluated shall  be totally immersed in  the hydrocarbon l iquid.  A hydrocarbon l iquid  quantity equal  to 60  % of 
the test vessel  volume shall  be charged in  the test vessel.  Water equal  to 5  % of the test vessel  volume shal l  
also be charged in  the test vessel.  The hydrocarbon l iquid  shal l  be overpressurized with  the appropriate gas 
or gas mixture for the standard test flu id.  

 



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  323 

    

 

Table F.2—Standard Test Fluids for Nonmetallic Seals 

Material  Class 
Hydrocarbon 

Liquid Phase a  
Gas Phase 

AA/BB b 5 % vol .  fraction CO2/95 % vol.  fraction CH4  

CC b 80 % vol .  fraction  CO2/20 % vol .  fraction  CH4  

DD/EE b 1 0 % vol .  fraction  H2S/5 % vol.  fraction  CO2/85 % vol .  fraction  CH4  

FF/HH b 1 0 % vol .  fraction  H2S/80 % vol .  fraction  CO2/1 0 % vol .  fraction  CH4  

FOOTNOTES 

a   Water shall  be added to the l iquid phase.  

b   Hydrocarbon l iquid  phase selected at the manufacturer’s discretion  may include,  but is  not l imited to,  jet fuel,  diesel,  kerosene,  etc.  

F.1 .1 3.5.2.3   Temperature 

The test temperature shall  be either the maximum specified  temperature rating  for the temperature class 
being  tested or the maximum temperature at the seal  location  (see F. 1 .9)  for the equipment at the maximum 
test temperature class of the test product,  as  established by product testing  and/or design  analysis.  

During  the exposure period,  the rate of temperature change shal l  be less than  0.5 °C (1  °F)  per minute and  
shall  not exceed the extreme by more than 1 1  °C (20 °F).  

F.1 .1 3.5.2.4   Pressure 

The test pressure,  after heating  to the test temperature,  shal l  be maintained at 6.9 MPa ± 0.7 MPa (1 000 psi  
± 1 00 psi) ,  with  adjustments made as necessary.  

F.1 .1 3.5.2.5   Exposure Period  

The test exposure period shal l  be a minimum of 1 60 h  (see F.1 .1 0) .  

F.1 .1 3.5.3 Fixture Testing  

F.1 .1 3.5.3.1    General  

NOTE Alternatively,  the standard test flu id  tests may be run  at or above the maximum rated temperature and pressure 
with  a reduced or fu l l -size seal  in  fixtures or products that represent the nominal  specified clearances and extrusion  gaps 
specified  on  the manufactured part.  

F.1 .1 3.5.3.2 Exposure Test Conditions 

The fol lowing  shal l  apply.  

a)  Test flu id:  The standard test flu ids for the material  classes are l isted in  Table F.2.  The fixture shall  be 
positioned so the seal  is  partial ly exposed to both  the l iquid  and gas phases.  A hydrocarbon l iqu id  
quantity equal  to 60 % of the test fixture volume shall  be charged in  the test fixture.  Water equal  to 5  % 
of the test fixture volume shall  also be charged in  the test fixture.  The hydrocarbon l iquid  shall  be 
overpressurized with  the appropriate gas or gas mixture for the material  class being  tested.  

b)  Temperature:  The test temperature shal l  be either the maximum specified temperature rating  for the 
temperature class being  tested (see F. 1 .9)  or the maximum temperature at the seal  location  for the 
equipment at the maximum test temperature class of the test product,  as established by product testing  
and/or design analysis.  

The temperature shal l  remain  at or beyond the extreme during  the exposure period,  but shal l  not exceed 
the extreme by more than 1 1  °C (20 °F)  with  a rate of change less than  0.5 °C (1  °F)  per minute.  
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c)  Pressure:  The test pressure,  after heating  to the test temperature,  shal l  be the rated working  pressure of 
the seal.  

d)  Time period:  The test exposure period shall  be a m inimum of 1 60 h.  

F.1 .1 3.5.3.3 Exposure Test Requirements 

The fol lowing  shal l  apply.  

a)  High-temperature pressure test:  After the completion  of a minimum of 1 60 h  of exposure,  monitor for 
leakage for a minimum of 1  h.  

b)  Room-temperature pressure test:  At the completion of the high-temperature pressure test,  cool  the test 

fixture and release the pressure.  At a temperature of 25    5  °C (75   1 0 °F)  and no pressure in  the test 
fixture,  pressurize the test fixture using  air,  n itrogen,  methane,  or other gases or m ixture of gases to the 
rated working  pressure of the seal.  Hold  for a minimum of 1  h  (see F.1 .1 0).  At the end of the hold  period,  
reduce the pressure to zero.  

c)  Low-temperature pressure test:  Lower the temperature of the test fixture to the minimum specified 
temperature rating  for the temperature class being  tested (see F.1 .9) .  Pressurize the test fixture using  
air,  n itrogen,  methane,  or other gases or mixture of gases to the rated working  pressure of the seal.  Hold  
for a minimum of 1  h  (see F.1 .1 0) .  At the end of the hold  period,  reduce the pressure to zero and let the 
test fixture temperature return  to a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F).  

F.1 .1 3.5.4 Acceptance Criteria—Thermochemical  Performance  

F.1 .1 3.5.4.1  Acceptance Criteria 

The acceptance criteria for the standard test flu id  compatibi l i ty of nonmetall ic seals exposed to sample 
immersion  testing  of F.1 .1 3.5.2 shal l  be documented.  The acceptance criteria for the nonmetall ic seals 
exposed to the fixture testing  of F.1 .1 3.5.3  shal l  be as fol lows.  

F.1 .1 3.5.4.2 1 60-hour Exposure Period 

The pressure change recorded on  the pressure-measuring  device during  the exposure period shal l  be less 
than 5 % of the test pressure or 3.45 MPa (500 psi) ,  whichever is less.   

F.1 .1 3.5.4.3 High-temperature Pressure Test 

The pressure change recorded on a pressure-measuring  device during  the high-temperature hold  period 
shall  be less than  5  % of the test pressure or 3.45 MPa (500 psi) ,  whichever is less.  Fluid  displacement for 
fixture leak detector (bubble-type indicator)  shall  be less than 1 00 cm

3
.  Sustained leakage of bubbles shal l  

not exceed 20 cm
3
/h.  

F.1 .1 3.5.4.4 Room-temperature Pressure Test 

The pressure change recorded on  the pressure-measuring  device during  the hold  period  shall  be less than  
5 % of the test pressure or 3.45 MPa (500 psi) ,  whichever is less.  Flu id  displacement for fixture leak detector 
(bubble-type indicator)  shal l  be less than 20 cm

3
.  Sustained leakage of bubbles shal l  not exceed 20  cm

3
/h.  

F.1 .1 3.5.4.5 Low-temperature Pressure Test  

The pressure change recorded on  the pressure-measuring  device during  the hold  period  shall  be less than  
5 % of the test pressure or 3.45 MPa (500 psi) ,  whichever is less.  Flu id  displacement for fixture leak detector 
(bubble type indicator)  shall  be less than 20  cm

3
.  Sustained leakage of bubbles shall  not exceed 20 cm

3
/h.  
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F.1 .1 3.5.4.6 Alternative Testing  Acceptance 

A material  that passes the immersion testing  of F.1 . 1 3.5.2 shall  be acceptable without running  the fixture 
testing  of F.1 .1 3.5.3.   

A material  that passes the fixture testing  of F.1 .1 3.5.3 shal l  be acceptable even if i t fai ls the immersion 
testing  of F.1 .1 3.5.2.   

A material  that fai ls the fixture testing  of F.1 .1 3.5.3 shall  not be acceptable.  

F.1 .1 4  Scaling 

F.1 .1 4.1   Scaling  

NOTE Scaling  may be used to val idate the members of a product family in  accordance with  the requirements and 
l imitations described in  F.1 .1 4.  

F.1 .1 4.2 Product Family 

A product family shall  meet the fol lowing  design requirements.  

a)  Configuration:  The design  principles of physical  configuration  and functional  operation  are the same.  

b)  Design stress levels:  The design  stress levels in  relation  to material  mechanical  properties are based on  
the same criteria.  

F.1 .1 4.3 Limitations of Scaling  

F.1 .1 4.3.1  Design Validation by Pressure Rating  

NOTE The test product may be used to val idate products of the same fami ly having  equal  or lower-pressure ratings.  

F.1 .1 4.3.2 Design Validation by Size 

F.1 .1 4.3.2.1    General  

Testing  of one size of a product family shal l  validate products one nominal  size larger and one nominal  size 
smaller than the tested size.   

NOTE  Testing  of two sizes also validates al l  nominal  sizes  between the two sizes tested.  

F.1 .1 4.3.2.2    Determination of Choke Nominal  Size 

The choke nominal  size shall  be defined as the size of the maximum orifice that can be used in  that choke 
(orifice sizes smaller than  the nominal  size do not require testing).  Choke nominal  sizes are in  25 mm (1  in. )  
increments.  

F.1 .1 4.3.2.3    Determination of Valve Nominal  Size 

The valve nominal  size shall  be defined as the nominal  size of the end connectors,  as defined in  
F.1 .1 4.3.2.6.   

NOTE For valves of the same product fami ly (as defined in  F.1 . 1 4.2),  46 mm and 52 mm (1
1 3

/1 6  in .  and 2
1
/1 6  in . )  sizes 

may be considered as one size for scal ing  purposes.  

F.1 .1 4.3.2.4    Determination of Other End-connector Nominal  Sizes 

The nominal  sizes of OECs shall  be defined as the nominal  size of the end connector,  as defined in  
F.1 .1 4.3.2.6 1 ) .  
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F.1 .1 4.3.2.5    Determination of Hanger and Packoff Nominal  Sizes 

The nominal  size of hangers and packoffs that are sized by pipe ODs and wel lhead IDs shall  be defined by 
either the wel lhead connector or the pipe.  The manufacturer shal l  choose whether the size is determined by 
the connector or the pipe.  The manufacturer shall  be consistent in  the practice of choosing  sizes.  

F.1 .1 4.3.2.6    Nominal  Sizes 

The fol lowing  shal l  apply.  

1 )  Nominal  connector sizes shall  be as g iven in  Table F.3.  

Table F.3—Nominal  End Connector Sizes 

Inches 

1
1 3

/1 6  or 2
1
/1 6  

2
9
/1 6  

3
1
/1 6  or 3

1
/8  

4
1
/1 6  or 4

1
/8  

5
1
/8  

7
1
/1 6  

9  

1 1  

1 3
5
/8  

1 6
3
/4  

1 8
3
/4  

20
3
/4  or 21

1
/4  

26
3
/4  

30 

2)  Nominal  pipe sizes shal l  be as g iven in  Table F.4.  

Table F.4—Nominal  Pipe Sizes 

Inches 

2
1
/1 6  

2
3
/8  

2
7
/8  

3
1
/2  

4  

4
1
/2  

5  

5
1
/2  

6
5
/8  

7  

7
5
/8  

8
5
/8  

9
5
/8  

1 0
3
/4  

1 1
3
/4  

1 3
3
/8  

1 6 

1 8
5
/8  

20 
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F.1 .1 4.3.2.7 Determination of Actuator Nominal  Size 

Sizes shall  be determined by the manufacturer.  

F.1 .1 4.3.3 Design Validation by Temperature Rating  

The temperature range val idated by the test product shall  validate al l  temperature classes that fal l  entirely 
with in  that range.  

F.1 .1 4.3.4 Design Validation by Standard Test Fluid  Rating  for Nonmetallic Seals 

The standard test flu id  rating  validated by the test product shal l  validate al l  products of the same product 
family and material  properties as the test product (see Table F.5).  

Table F.5—Scaling  for Nonmetallic Seals 

Material  of  
Products Tested 

Classes of  
Products Validated 

AA/BB AA,  BB 

CC AA,  BB,  CC 

DD/EE AA,  BB,  DD,  EE 

FF/HH AA through  HH 

F.1 .1 4.3.5 Design Validation by PSL 

Validation  of equipment shall  be independent of the PSL of the production  equipment.  

F.1 .1 5 Documentation 

F.1 .1 5.1   Design Validation Files 

The manufacturer shall  maintain  a fi le on  each design  validation.  

F.1 .1 5.2  Contents of Validation Fi les 

Validation  fi les shal l  contain  or reference the fol lowing  information,  if  appl icable:  

a)  test number and revision  level,  or test procedure;  

b)  complete identification  of the product being  tested,  including  identification  of product family,  i f  appl icable;  

c)  date of test completion;  

d)  test results and post-test examination  conclusions (see F.1 .6.4) ;  

e)  maintenance performed on  tested equipment.  

NOTE  This may include a record that identi fies the test phase in  which  the maintenance was performed.  

EXAMPLE  Examples include quantity/type of lubricant,  plastic packing,  applied  maintenance torque,  lubrication  of 
fi ttings,  or pressure boundary penetrations.  
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f)  model  numbers and other pertinent identifying  data on al l  other sizes,  rated working  pressures,  
temperature ranges,  and standard test flu id  ratings of products of the same product family that are 
qualified  by the val idation  of this particular product;  

g)  class of seal  designs (static,  dynamic);  

h)  al l  detai led dimensional  drawings and material  specifications applicable to the tested product,  including  
seals and nonextrusion  devices;  

i )  sketch  of test fixture,  product and seal  or sample;  temperature and pressure measurement locations 
should  be shown;  

j )  actual  seal ing-surface dimensions;  

k)  al l  test data specified in  th is annex,  including  actual  test conditions (pressure,  temperature,  etc. )  and 
observed leakages or other acceptance parameters;  

l )  identification of testing  media used;  

m)  test equipment identification  and cal ibration  status;  

n)  certification  of manufacturer report,  including  the supplier of test seals,  molding  dates,  compound 
identifications,  and batch  numbers for nonmetall ic materials;  

o)  certificate of conformance that the tested equipment is in  accordance with  the design requirements of 
this specification.  

F.1 .1 6  Test Equipment Calibration Requirements 

F.1 .1 6.1  General  

NOTE The cal ibration  requirements for equipment necessary to conduct the design  val idation  tests described in  th is 
annex are described in  F.1 .1 6.   

Test equipment for pressure-measuring,  load-measuring,  temperature-measuring,  torque-measuring,  
elastomer physical  and mechanical-property-measurement,  and any other equipment used to measure,  or 
record test conditions and results shall  be calibrated.  

Except for specific requirements in  F.1 .1 6.2,  the manufacturer’s instructions shal l  provide al l  the 
requirements for the identification,  control ,  cal ibration,  adjustment,  intervals between cal ibrations and  
accuracy of al l  the testing  equipment to which  this specification  is appl icable.  

F.1 .1 6.2 Measuring  and Testing  Equipment 

Equipment for measuring  dimensions shall  be controlled and calibrated by the methods specified in  this  
specification  to maintain  the accuracy required by the manufacturer’s specification.  Equipment for measuring  
dimensions for which  this specification  is not applicable shal l  be controlled and cal ibrated by the 
manufacturer’s written  specifications to maintain  the accuracies required by this annex.  Test pressure-
measuring  devices shall  conform  to the requirements of 1 0.2.  

F.1 .1 6.3 Status 

When used for validation,  equipment shall  be calibrated in  accordance with  the requirements of the 
manufacturer and this specification.  
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F.2   Product-specific Design Validation 

F.2.1   General  

F.2.1 .1  Design Validation  

NOTE Procedures that are specific and unique to the product being tested are contained in  F.2.   

The procedures shall  be in  addition to the procedures of F.1 ,  unless otherwise specified in  Annex  F.   

F.2.1 .2 Acceptance Criteria 

Unless noted  otherwise,  acceptance criteria for specific steps in  F.2 shall  be in  accordance with  F. 1 .  

F.2.1 .3 Re-energization  

Any seal  requiring  re-energization during  the test,  except as specified in  the product operating  procedures,  
shall  be retested.  

F.2.1 .4 Actuated Valves,  Chokes,  or Other Actuated Products 

Valves,  chokes,  or other products designed for actuators shall  have the same design val idation as the 
manually actuated  products.  

Design validation of a manual  valve or choke shall  val idate an  actuated valve or choke and design  val idation  
of actuated valve or choke shal l  val idate a manual  valve or choke,  provided that the basic design is the 
same,  and functional  d ifferences between manual  and  actuated  designs are subjected to  appropriate 
validation through fixture testing  or product testing.  These functional  differences shal l  include,  but not be 
l im ited to,  the following:  

—  stem-seal  design;  

—  stem  size;  

—  stem  movement (l inear vs.  rotary);  

—  bonnet design;  

—  relative speed of operation (hydraul ic vs.  pneumatic) .  

The manufacturer shal l  have documentation and/or validation  to support the appl ication  of the actuated 
valve,  choke,  or other product to the type of actuator,  hydraul ic or pneumatic.  

F.2.1 .5 Bottom Casing  Packoff 

NOTE Bottom casing  packoffs are considered part of the hanger but may be tested separately.  

F.2.2  Design Validation for PR2F Valves 

F.2.2.1  General  

NOTE See Table F.6 for a summary of design  val idation  requirements  for valves.  
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Table F.6—Summary of Design Validation Requirements for Valves 

Performance Requirement   PR2F 

Open/close cycl ing  dynamic pressure test at a 
temperature between 4 °C and 50 °C (between 40 °F 
and 1 20 °F)  

1 60 cycles as specified  in  F.2.2 

Low-pressure seat test at a temperature between 4 °C 
and 50 °C (between 40 °F and 1 20 °F)  

1  h  hold  period at  
5  % to 1 0 % of rated working  pressure as specified  in  F.2.2 

Open/close cycl ing  dynamic pressure gas test at 
maximum and minimum temperatures 

20 cycles at each extreme as specified in  F.2.2 

Low-pressure seat test at maximum and minimum 
temperatures 

1  h  hold  period at  
5  % to 1 0 % of rated working  pressure as specified  in  F.2.2 

Operating  force or torque As specified  in  F.2.2 

Pressure/temperature cycl ing  As specified  in  F.1 .1 1  

Testing  of nonmetall ic seals As specified  in  F.1 .1 3 

Acceptance criteria,  unless noted otherwise for specific steps in  F.2.2,  shall  be in  accordance with  F.1 .  

F.2.2.2 Design Validation Procedure 

F.2.2.2.1  Force or Torque Measurement 

F.2.2.2.1 .1  General  

The break-away and running  torques or forces shall  be measured.   

NOTE 1  This is not appl icable to check valves.   

NOTE 2  The torque or forces may be determined by direct or indirect measurements (i .e.  pressure appl ied to an  area).   

F.2.2.2.1 .2  Procedure 

The procedure shal l  be determined and documented by the manufacturer.  

F.2.2.2.1 .3 Acceptance Criteria 

The operating  forces or torques shall  be within  the manufacturer’s specifications.  

F.2.2.2.2 Dynamic Test at Ambient Temperature 

F.2.2.2.2.1  Procedure for Gate,  Ball ,  and Plug  Valves 

Gate,  bal l ,  and plug  valves shall  be tested as follows.  

a)  Fi l l  the downstream  end of the valve with  the test medium  at 1  % or less of test pressure.  

b)  Apply pressure equal  to the rated working  pressure against the upstream  side of the gate,  bal l ,  or plug.  
Al l  subsequent seat tests shal l  be in  the same direction.  

c)  Open  the valve ful ly,  starting  against the ful l  d ifferential  pressure.  Pressure shall  be maintained  at a 
m inimum of 50 % of the in i tial  test pressure after the initial  partial  opening.  The opening  stroke may be 
interrupted  to adjust the pressure with in  the above l im its.  

d)  Close the valve ful ly whi le pressure is maintained with in  the l imits of the preceding  step.  
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e)  Bleed the downstream pressure to 1  % or less of test pressure after the valve is ful ly closed.  

f)  Repeat the above steps unti l  a minimum of 1 60 open-and-close cycles have been carried out.  

F.2.2.2.2.2 Procedure for Check Valves 

Check valves shall  be tested as follows.  

a)  Apply pressure equal  to the rated working  pressure to the downstream  side of the valve,  while the 
upstream  side is vented to atmosphere.  

b)  Rel ieve the pressure to 1  % or less of test pressure and unseat the valve.  

Repeat F.2.2.2.2.2 a)  and F.2.2.2.2.2  b)  unti l  a m inimum of 1 60 pressure cycles have been carried out.  

F.2.2.2.3 Dynamic Test at Maximum Rated Temperature 

This test shall  be performed at maximum rated temperature in  accordance with  F.2.2.2.2,  except that the 
minimum number of open-and-close cycles shal l  be 20 and the test medium  shall  be gas.  

F.2.2.2.4 Gas Body Test at Maximum Rated Temperature 

This test shall  be performed at maximum rated temperature as fol lows.  

a)  Gate,  ball ,  and plug  valves shall  be in  the partial ly open position  during  testing.  Test check valves from 
the upstream side.  

b)  Test pressure shal l  be the rated working  pressure.  

c)  The hold  period shal l  be as specified in  F.1 . 1 1 .3  b) ,  but do not release the pressure at the end of the 
hold  period.  

F.2.2.2.5 Gas Seat Test at Maximum Rated Temperature 

At the end of the hold  period of F.2.2.2.4,  the valve shall  be closed.  The rated  working  pressure shall  be  
maintained on the upstream side of the gate,  bal l ,  or plug  and release it on  the downstream  side.  Check 
valves shall  be tested from the downstream  side.  There shall  be one hold  period of not less than  1  h  
duration;  then release the pressure.  

F.2.2.2.6 Low-pressure Seat Test at Maximum Rated Temperature 

The valves shall  be subjected to a differential  pressure of no less than 5 % and no more than 1 0 % of the 
rated working  pressure.  The pressure shal l  be appl ied on  the upstream  side of the gate,  bal l ,  or plug  and  
released on  the downstream side for one hold  period of a m inimum of 1  h.  For check valves,  the low-
pressure seat test pressure shall  be applied on  the downstream  end of the valve with  the opposite end  
vented to the atmosphere.  

F.2.2.2.7 Dynamic Test at Minimum Rated Temperature 

A dynamic test at m inimum rated temperature shal l  be performed as specif ied in  F.2.2.2.2,  except that the 
minimum number of open-and-close cycles shal l  be 20,  and the test medium  shall  be gas.  

F.2.2.2.8 Gas Body at Minimum Rated Temperature 

This test shall  be performed in  accordance with  F.2.2.2.4,  except at m inimum rated temperature.  
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F.2.2.2.9 Gas Seat Test at Minimum Rated Temperature 

This test shall  be performed in  accordance with  F.2.2.2.5,  except at m inimum rated temperature.  

F.2.2.2.1 0 Low-pressure Seat Test at Minimum Rated Temperature 

This test shall  be performed in  accordance with  F.2.2.2.6,  except at minimum rated temperature.  

F.2.2.2.1 1  Body Pressure Cycling  Test at Ambient Temperature 

Steps F. 1 .1 1 .3 e)  through F.1 .1 1 .3 o)  shal l  be performed with  gate,  ball ,  and  plug  valves partial ly open.  

F.2.2.2.1 2 Body Pressure Holding  Test at Ambient Temperature 

Step F.1 . 1 1 .3 p)  shal l  be performed with  gate,  ball ,  and plug  valves partial ly open,  but do not release the 
pressure.  

F.2.2.2.1 3 Gas Seat Test at Ambient Temperature 

The valve shal l  be closed.  The rated working  pressure shall  be maintained on  the upstream  side of the gate,  
bal l ,  or plug  and released on  the downstream  side.  Check valves shal l  be tested from the downstream side.  
There shal l  be one pressure-holding  period of not less than  1 5 min  duration;  then  release the pressure.  

F.2.2.2.1 4 Body Low-pressure Holding  Test at Ambient Temperature 

Step F.1 . 1 1 .3  q)  shall  be performed on gate,  bal l ,  and plug  valves with  the valve partial ly open.  

F.2.2.2.1 5 Low-pressure Seat Test at Ambient Temperature 

Valves shall  be subjected to a differential  pressure of no less than  5  % and no more than 1 0 % of the rated  
working  pressure.  One hold  period  of a minimum of 1  h  duration shal l  be applied (in  each direction,  for 
bidirectional  valves).  For check valves,  the low-pressure seat test pressure shall  be applied on  the 
downstream  end of the valve,  with  the opposite end vented  to atmosphere.  

F.2.2.2.1 6 Final  Force or Torque Measurement  

This test shall  be performed in  accordance with  F.2.2.2.1 .  

F.2.3  Design Validation for PR2F Actuators 

F.2.3.1    General  

NOTE See Table F.7 for a summary of design  val idation  requirements for actuators.  

Actuators,  including  electric actuators,  shal l  be subjected to a functional  test to  demonstrate proper assembly 
and operation.  Test medium for pneumatic actuators shall  be a gas.  Test medium for hydraulic actuators 
shall  be a suitable hydraulic flu id.  The actuator shal l  be tested either on  a valve/choke or on  a fixture that 
simulates the opening/closing  dynamic force profi le of a valve/choke.  A fixture test of a valve operator shall  
include the reduction in  resisting  force and resulting  motion  of the stem  that occur when the valve is opened 
against differential  pressure.  I f the bonnet assembly is part of the actuator,  a val idation  of the stem  seal  and 
bonnet design  shall  be performed to validate these design elements to the requirements for valves.  
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Table F.7—Summary of Design Validation Requirements for Actuators 

Performance Requirement PR2F 

Operating  force or torque measurement As specified  in  F.2.2.2.1  

Actuator seal  test at a temperature between 4 °C and 50 °C 
(between 40 °F and 1 20 °F)  

3  cycles as specified in  F.2.3.2.1  

Dynamic open/close pressure cycl ing  at a temperature between  

4 °C and 50 °C (between 40 °F and 1 20 °F)  
1 60 cycles as specified  in  F.2.3.2.2 

Dynamic open/close cycl ing  test at maximum temperature  20 cycles as specified in  F.2.3.2.3 

Dynamic open/close cycl ing  at minimum temperature 20 cycles as specified in  F.2.3.2.4 

Pressure/temperature cycles As specified  in  F.2.3.2.5 

 

F.2.3.2 Testing  

F.2.3.2.1  Actuator Seal  Test at Ambient Temperature 

Actuator seals shall  be pressure-tested in  two steps by applying  a pressure of 20  % and of 1 00 % of the 
rated working  pressure to the actuator.  The minimum hold  period for each test pressure shal l  be 1 0 min  at 
20 % pressure and 5 m in  at 1 00 % pressure for pneumatic actuators and 3  m in  at each test pressure for 
hydraul ic actuators.  This actuator seal  test shall  be repeated a minimum of three times.  

F.2.3.2.2 Dynamic Open/Close Cycling  Test at Ambient Temperature 

The actuator shall  be tested for proper operation  by cycl ing  the actuator an  equivalent of 1 60 open-close 
valve cycles.  The acceptance criteria shal l  be within  the manufacturer’s specifications.  The pressure appl ied  
shall  be equal  to the rated working  pressure of the actuator.  Test power supplied to electric actuators shal l  
be in  accordance with  the electrical  design requirements.  

F.2.3.2.3 Dynamic Open/Close Cycling  Test at Maximum Rated Actuator Temperature 

The actuator shal l  be tested for proper operation  by cycling  the actuator an  equivalent of 20  open-close valve 
cycles at the maximum rated temperature of the actuator.  The acceptance criteria shall  be within  the 
manufacturer’s specifications.  The pressure applied shall  be equal  to the rated working  pressure of the 
actuator.  Test power supplied to electric actuators shal l  be in  accordance with  the electrical  design  
requirements.  

F.2.3.2.4 Dynamic Open/Close Cycling  Test at Minimum Rated Actuator Temperature 

The actuator shal l  be tested for proper operation  by cycling  the actuator an  equivalent of 20  open-close valve 
cycles,  at m inimum rated temperature of the actuator.  The acceptance criteria shal l  be within  the 
manufacturer’s specifications.  The pressure applied shall  be equal  to the rated working  pressure of the 
actuator.  Test power supplied to electric actuators shal l  be in  accordance with  the electrical  design  
requirements.  

F.2.3.2.5 Pressure/Temperature Cycles 

The pressure/temperature cycles shall  be steps F.1 .1 1 .3  e)  through F.1 .1 1 .3 q) .  

F.2.4 Design Validation for PR2F Chokes 

F.2.4.1  General  

NOTE 1  Design  val idation  of an  adjustable choke also val idates a positive choke which  has the same body design  and 
seat seal  design.  For testing  of a positive choke,  the dynamic test cycles  (F.2.4.4,  F.2.4.5,  and F.2.4.7)  are not required.  
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NOTE 2 See Table F.8 for a summary of design  val idation  requirements  for chokes.   

Table F.8—Summary of Design Validation Requirements for Chokes 

Performance Requirement PR2F 

Operating  force or torque measurement As specified in  F.2.4.2 

Body static pressure test Not appl icable 

Seat-to-body seal  test at a temperature between 4 °C and 50 °C (between 40 °F 
and 1 20 °F)  

As specified in  F.2.4.3 

Dynamic open/close cycling  pressure test at a temperature between 4 °C and 

50 °C (between 40 °F and 1 20 °F)  a  
1 60 cycles as specified  in  F.2.4.4 

Dynamic open/close cycl ing  pressure test at maximum temperature a  20  cycles as specified in  F.2.4.5 

Gas body test at maximum rated temperature As specified in  F.2.4.6 

Dynamic open/close cycl ing  pressure test at minimum temperature  a 20  cycles as specified in  F.2.4.7 

Gas body at minimum rated temperature As specified in  F.2.4.8 

Body pressure/temperature cycl ing  As specified in  F.2.4.9 

Body pressure-holding test at a temperature between 4 °C and 50 °C (between 
40 °F and 1 20 °F)  

As specified  in  F.2.4.1 0 

Body low-pressure holding  test As specified  in  F.2.4.1 1  

Second seat-to-body at a temperature between 4 °C and 50 °C (between 40 °F 
and 1 20 °F)  

As specified  in  F.2.4.1 2 

Testing  of nonmetall ic seals As specified  in  F.1 .1 3 

FOOTNOTE 
a  Does not apply to a positive choke.  

F.2.4.2   Force or Torque Measurement 

F.2.4.2.1  General  

The break-away and running  torques or forces shall  be measured.   

NOTE The forces may be determined by direct or indirect measurements (i .e.  pressure appl ied to an  area).   

F.2.4.2.2 Procedure 

The procedure shal l  be determined and documented by the manufacturer.  

F.2.4.2.3 Acceptance Criteria 

The operating  forces or torque shal l  be within  the manufacturer’s specifications.  

F.2.4.3 Hydrostatic Seat-to-body Seal  Test 

The hydrostatic seat-to-body seal  test shal l  be performed at a temperature between 4 °C and 50 °C 
(between 40 °F and 1 20 °F)  by applying  rated working  pressure and holding  for a m inimum of 1  h  to confirm  
the integrity of the seat-to-body seal.   

NOTE 1  A bl ind seat may be used for this test at the manufacturer’s option.   

NOTE 2  For an  adjustable choke,  a separate test or fixture test may be performed to confirm the integrity of the seat -
to-body seal,  in  accordance with  F.2.4.3,  F.2.4.9,  F.2.4.1 0,  and F.2.4.1 1 .  In  th is case,  F.2.4.1 2 may be omitted.  
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F.2.4.4 Dynamic Open/Close Cycling  Pressure Test at Ambient Temperature 

The rated working  pressure shall  be applied,  and the stem  cycled at rated working  pressure a minimum 
1 60 times open-close-open.  The mating  parts shall  be free of al l  lubrication  not specified in  the 
manufacturer’s part or assembly specifications or maintenance procedures.  The acceptance criteria shall  be 
within  the manufacturer’s written  specifications.  Adjust the internal  pressure to compensate for expansion  
and contraction of the test flu id  chamber.  

F.2.4.5 Dynamic Open/Close Cycling  Pressure Test at Maximum Rated Temperature 

A dynamic cycl ing  test shall  be performed at the maximum rated temperature by repeating  F.2.4.4,  except  as 
fol lows.  

—  The temperature shal l  be equal  to the maximum temperature.  

—  The test medium  shall  be gas.  

—  Cycle the stem  20 times open to close and back to open.  

F.2.4.6 Gas Body at Maximum Rated Temperature 

A gas body test shall  be performed at maximum rated temperature as fol lows.  

—  The choke shall  be in  the partial ly open  position  during  testing.  

—  Test pressure shall  be the rated working  pressure.  

—  One hold  period of a minimum of 1  h  duration  shall  be applied.  

F.2.4.7 Dynamic Test at Minimum Rated Temperature 

A dynamic test shall  be performed at the minimum rated temperature by repeating  F.2.4.5,  except at the 
minimum rated temperature.  

F.2.4.8 Gas Body at Minimum Rated Temperature 

A gas body test shall  be performed at the minimum rated temperature as fol lows.  

—  The choke shall  be in  the partial ly open  position  during  testing.  

—  Test pressure shal l  be the rated working  pressure.  

—  One hold  period of a minimum of 1  h  duration  shall  be applied.  

F.2.4.9 Body Pressure/Temperature Cycles 

Steps F. 1 .1 1 .3 e)  through F.1 .1 1 .3 o)  shal l  be performed with  the seat open.  

F.2.4.1 0 Body Pressure Holding  Test at Ambient Temperature 

Step F.1 . 1 1 .3  p)  shall  be performed with  the seat open,  but do not release the pressure.  

F.2.4.1 1  Body Low-pressure Holding  Test at Ambient Temperature 

Step F.1 . 1 1 .3  q)  shall  be performed with  the seat open.  
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F.2.4.1 2 Second Seat-to-body Seal  Test at Ambient Temperature 

A second hydrostatic seat-to-body seal  test shall  be performed by applying  rated working  pressure at a 
temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F)  and holding  for a minimum of 1  h  to 
confirm  the integrity of the seat-to-body seal  after pressure/temperature cycle testing.   

NOTE  A bl ind seat may be used for this test at the manufacturer’s option.  

F.2.5   Design Validation for PR2F Casing-head Housings,  Casing-head Spools,  Tubing-
head Spools,  Crossover Connectors,  and Adapter and Spacer Spools 

F.2.5.1  General  

NOTE See Table F.9 for a summary of design  validation requirements for casing-head housings,  casing-head spools,  
tubing-head spools,  crossover connectors,  and adapter and spacer spools.  

F.2.5.2 Deformation  

NOTE The deformation  of casing-head housings,  casing-head spools,  and tubing-head spools due to hanger loading  is 
outside the scope of this annex.   

Products shall  be capable of sustaining  rated loads without deformation to the extent that other required  
performance characteristics cannot be met.  

Table F.9—Summary of Design Validation Requirements for Casing-head Housings,  Casing-head  
Spools,  Tubing-head Spools,  Crossover Connectors,  and Adapter and Spacer Spools 

Performance Requirement PR2F 

Pressure As specified  in  F.2.5.4 

Thermal  cycles Objective evidence 

Penetrations As specified in  F.2.1 5 

Flu id compatibi l i ty Objective evidence 

F.2.5.3   Penetrations 

NOTE 1  Penetrations for lock screws,  hanger pins,  and retainer screws are not addressed in  performance testing  of 
these members but are addressed in  F.2.1 5.   

NOTE 2  Fittings and pressure boundary penetrations are addressed in  F.2.20.   

F.2.5.4   Testing  

Design  val idation  shall  be achieved through  production  hydrostatic pressure testing  as required for the PSL 
to which  the equipment is manufactured (see 1 0.4.7).    

F.2.6 Design Validation for PR2F Group 1  Slip-type Hangers 

F.2.6.1    General  

Load cycl ing  capacity testing  shal l  consist of three hold  periods at maximum rated load capacity,  and two 
hold  periods at the minimum rated load capacity,  with  5 min  minimum for each hold  period,  as shown in  
Figure F.2.  

NOTE The pressure/temperature cycles of F.1 .1 1  are not required.  
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FOOTNOTE 

a   Five minutes.  

Figure F.2—Load Cycle Testing  for Hangers 
 

F.2.6.2   Load Cycling  

The load cycle test in  accordance with  Figure F.2 shal l  be performed.  

F.2.7 Design Validation for PR2F Group 2 Slip-type Hangers 

F.2.7.1    General  

NOTE See Table F.1 0 for a summary of design  val idation  requirements for group 2 sl ip-type hangers.  

Table F.1 0—Summary of Design Validation Requirements for Group 2 Slip-type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified  in  F.2.6 

Pressure seal(s)  As specified  in  F.1 .1 1  

Flu id compatibi l i ty As specified  in  F.1 .1 3 

F.2.7.2  Pressure/Temperature Testing  with  Load 

Cycle testing  shal l  be performed in  accordance with  F.1 .1 1  from either direction  A or direction  B (see Figure 
F.3).  I f the manufacturer’s pressure rating  at the maximum rated load is not equal  to the rated working  
pressure,  the test shal l  be repeated using  the rated working  pressure of the hanger with  the manufacturer’s 
rated hanging  load  at that pressure.  
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Key 

1  wel l  bore pressure area 

2 annular pressure area 

A,  B Directions of pressure appl ication  (see text) .  

 
Figure F.3—Group 2 and Group 3 Hangers 

 

F.2.8 Design Validation for PR2F Group 3 Slip-type Hangers 
 
NOTE See Table F.1 1  for a summary of design  val idation  requirements for group 3 sl ip-type hangers.  

Table F.1 1—Summary of Design Validation Requirements for Group 3 Slip-type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified in  F.2.6 

Pressure from above seal(s)  As specified  in  F.1 .1 1  and F.2.8 

Thermal  cycle As specified in  F.1 .1 1  and F.2.8 

Fluid compatibi l i ty As specified  in  F.1 .1 3 

Pressure from below seal(s)  As specified in  F.1 .1 1  and F.2.8 

Validation  testing  shall  be the same as for PR2F group 2 sl ip-type hangers,  with  the addition  of a separate 
test in  the same manner but with  external  pressure across the annular packoff in  the other direction,  as 
identified in  Figure F.3.  The bottom  casing  packoff shall  be tested from  above in  the same manner.  The ring  
joint pressure area shal l  be hydrostatically tested,  as identified in  Figure F.4,  at the rated working  pressure at 
a temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F) ,  one time for a 5 min  minimum hold  
period.  
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Key 

1  ring-gasket pressure area 

2 bottom casing  packoff 

3  annular seal  

A,  B,  C,  D Directions of pressure application  (see text) .  

 
Figure F.4—Group 3 Hangers with  Crossover Seal  

 
I f the manufacturer’s pressure rating  from  below is different from  the pressure rating  from  above,  a test at the 
appropriate pressure for each direction  shal l  be performed.   
 
NOTE  The bottom casing  packoff may be cycle-tested separately,  as shown in  Figure F.6,  or concurrently with  the 

packoff,  as shown in  Figure F.7 or Figure F.8.   

F.2.9 Design Validation for PR2F Group 4 Slip Hangers 

NOTE See Table F.1 2 for a summary of design  val idation  requirements for group 4 sl ip-type hangers.  

Table F.1 2—Summary of Design Validation Requirements for Group 4  Slip-type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified in  F.2.6 

Pressure from above seal(s)  As specified  in  F.1 .1 1  

Thermal  cycle As specified  in  F.1 .1 1  

Flu id compatibi l i ty As specified  in  F.1 .1 3 

Pressure from below seal(s)  As specified  in  F.1 .1 1  

Retention  feature test by annular pressure 
As specified in  F.1 .1 1  with  the hanger held  in  place by a 
retention  feature with  minimum rated tubular load and 

maximum annular pressure from below only 

Validation  testing  shal l  be the same as PR2F group 3 hangers,  with  an additional  test of the retention  feature 
in  accordance with  Table F. 1 2.  
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F.2.1 0    Design Validation for PR2F Group 1  Mandrel-type Hangers 

F.2.1 0.1  General  

NOTE See Table F.1 3 for a summary of design  val idation  requirements for group 1  mandrel-type hangers.  

Table F.1 3—Summary of Design Validation Requirements for Group 1  Mandrel -type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified in  F.2.1 0 

Internal  pressure test As specified in  F.2.1 0 

F.2.1 0.2 Internal  Pressure Test 

One internal  pressure test shall  be performed at a temperature between 4 °C and 50 °C (between 40 °F and  
1 20 °F)  with  a hold  period of 1 5 min  at rated working  pressure.   

I f  the product does not meet the thread manufacturer’s dimensional  and material  strength  requirements,  then  
the threaded connector shall  be tested.   

NOTE The test may be performed in  a fixture separate from the hanger.  

F.2.1 0.3 Load Cycling  

The hanger shal l  be load-tested per F.2.6.  Load testing  of the end connectors shall  not be requ ired.  

F.2.1 1  Design Validation for PR2F Group 2 Mandrel-type Hangers 

F.2.1 1 .1  General  

NOTE See Table F.1 4 for a summary of design  val idation  requirements for group 2 mandrel -type hangers.  

Table F.1 4—Summary of Design Validation Requirements for Group 2 Mandrel-type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified in  F.2.1 1  

Pressure seal(s)  As specified in  F.1 .1 1  

Thermal  cycl ing  seal(s)  As specified in  F.1 .1 1  

Flu id compatibi l i ty As specified in  F.1 .1 3 

Internal  pressure test As specified in  F.2.1 1  

F.2.1 1 .2 Load Cycling  

The load cycle test shall  be performed as specified in  F.2.6.  

F.2.1 1 .3 Internal  Pressure Test 

The hangers shal l  be internal ly pressure-tested as specified  for PR2F group 1  mandrel  hangers (see 
F.2.1 0.2) .  

F.2.1 2 Design Validation for PR2F Group 3 Mandrel-type Hangers 

F.2.1 2.1  General  

NOTE See Table F.1 5 for a summary of design  val idation  requirements for group 3 mandrel -type hangers.  
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Table F.1 5—Summary of Design Validation Requirements for Group 3 Mandrel -type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified in  F.2.1 2 

Internal  pressure tests As specified in  F.2.1 2 

Thermal  cycl ing  seal(s)  As specified  in  F.1 .1 1  and F.2.1 2 

Fluid compatibi l i ty As specified in  F.1 .1 3 

Pressure from below seal(s)  As specified  in  F.1 .1 1  and F.2.1 2 

Pressure from above seal(s)  As specified  in  F.1 .1 1  and F.2.1 2 

F.2.1 2.2 Downhole Control  Line 

I f downhole control-l ine or electric-cable preparations are included,  they shall  hold  the rated  working  
pressure and be subjected to the same testing  requirements as the hanger.  

F.2.1 2.3 Pressure Cycle 

Validation  testing  shal l  be the same as for PR2F group 2 mandrel-type hangers,  with  the addition  of a 
separate test in  the same manner,  but with  external  pressure from  the opposite side of the annular  seal,  as 
identified in  Figure F.3.   

NOTE 1  For extended-neck hangers,  see Figure F.4.   

The bottom casing  packoff shall  be tested  in  the same manner from the top and the bottom.  The ring-gasket 
pressure area shall  be hydrostatical ly tested for extended-neck hangers at the rated  working  pressure at a 
temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F),  one time for a 5 min  minimum hold  period.   

NOTE 2 Figures F.5,  F.6,  F.7,  and F.8 show schematic representations of the pressure and temperature cycle test 
requirements.  

 
 

FOOTNOTES 

a  5  % to 1 0 %.  

NOTE Pressure directions A and B are shown in  Figures F.3 and F.4.  

Figure F.5—Pressure/Temperature Cycles for Group 3 Slip and Mandrel-type Hangers 
without Bottom Casing  Packoff 
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FOOTNOTES 

a  5  % to 1 0 %.  

NOTE Pressure directions C and D are shown in  Figure F.4.  

Figure F.6—Pressure/Temperature Cycles for Group 3 Slip and Mandrel-type Hangers                     
with  Bottom Casing  Packoff Tested Separately 

 
 

 
 

FOOTNOTES 

a    5  % to 1 0 %.  

NOTE Pressure directions A,  B,  C,  and D are shown in  Figure F.4.  

Figure F.7—Pressure/Temperature Cycles for Group 3 Slip and Mandrel-type Hangers                     
with  Bottom Casing  Packoff Tested Concurrently 
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FOOTNOTES 

a    5  % to 1 0 %.  

NOTE Pressure directions A,  B,  C,  and D are shown in  Figure F.4,  with  A and C tested together.  

Figure F.8—Pressure/Temperature Cycles for Group 3 Slip and Mandrel-type Hangers 
with  Bottom Casing  Packoff Tested Concurrently 

 
F.2.1 2.4 Internal  Pressure Test 

Hangers shal l  be internally pressure-tested as specified for PR2F group 1  mandrel-type hangers in  F.2.1 0.2.  

F.2.1 2.5 Load Cycling  

The load cycle test shall  be performed as specified in  F.2.6.  

F.2.1 3 Design Validation for PR2F Group 4 Mandrel  Hangers 

F.2.1 3.1  General  

NOTE See Table F.1 6 for a summary of design  val idation  requirements for group 4 mandrel  hangers.  

Table F.1 6—Summary of Design Validation Requirements for Group 4 Mandrel -type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified in  F.2.6 

Internal  pressure test As specified  in  F.2.1 3 

Thermal  cycl ing  seal(s)  As specified in  F.1 .1 1  and F.2.1 3 

Fluid compatibi l i ty As specified  in  F.1 .1 3 

Pressure from below seal(s)  As specified  in  F.1 .1 1  and F.2.1 3 

Pressure from above seal(s)  As specified in  F.1 .1 1  and F.2.1 3 

Retention  feature test by annular pressure 
As specified in  F.1 .1 1  and F.2.1 3 with  the hanger held  in  place by a 

retention  feature with  minimum rated tubular load and maximum 
annular pressure from below only 
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F.2.1 3.2 Pressure/Temperature Cycling  

Validation  testing  shall  be the same as for PR2F group 3 hangers.  Three pressure/temperature cycles shall  
be performed as specified in  F.1 .1 1  while the hanger is held  in  place by the retention  feature.  

F.2.1 3.3 Internal  Pressure Test 

Hangers shal l  be internally pressure-tested as specified for PR2F group 1  mandrel  hangers in  F.2.1 0.2.  

F.2.1 4 Design Validation for PR2F Group 5 Mandrel-type Hangers 

F.2.1 4.1  General  

NOTE See Table F.1 7 for a summary of design  val idation  requirements for group 5 mandrel -type hangers.  

Table F.1 7—Summary of Design Validation Requirements for Group 5 Mandrel -type Hangers 

Performance Requirement PR2F 

Load cycl ing  As specified  in  F.2.6 

Internal  pressure test As specified in  F.2.1 4 

Thermal  cycl ing  As specified in  F.1 .1 1  and F.2.1 4 

Flu id compatibi l i ty As specified in  F.1 .1 3 

Pressure from below seal(s)  As specified  in  F.1 .1 1  and F.2.1 4 

Pressure from above annular seal(s)  As specified  in  F.1 .1 1  and F.2.1 4 

Retention  feature test by ful l  bl ind  pressure As specified  in  F.1 .1 1  and F.2.1 4 with  the hanger held  in  
place by a retention feature with  minimum rated tubular 
load and maximum ful l  bl ind  pressure from below only 

Back-pressure valve preparation  test As specified  in  F.2.1 4 

F.2.1 4.2 Pressure/Temperature Cycling  

Validation  testing  shall  be the same as for PR2F group 4 hangers,  except for the test hanger retention  
feature with  a ful l  bl ind annular seal  load as specified in  F.1 .1 1  with  pressure from below.  The back-pressure 
valve preparation  shall  be independently pressure-tested at a temperature between 4 °C and 50 °C 
(between 40 °F and 1 20 °F)  to rated working  pressure of the hanger,  cycled from  atmospheric to rated  
working  pressure three times with  5 m in  minimum hold  periods with  the pressure applied against the lower 
end of the back-pressure valve preparation.  

F.2.1 4.3 Internal  Pressure Test 

Hangers shal l  be internally pressure-tested as specified for PR2F group 1  mandrel-type hangers in  F.2.1 0.2.  

F.2.1 5 Design Validation for Packing  Mechanisms for PR2F Lock Screws, Al ignment Pins,  
and Retainer Screws 

NOTE See Table F.1 8 for a summary of design  validation  requirements for packing  mechanisms for lock screws,  
al ignment pins,  and retainer screws.  
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Table F.1 8—Summary of Design Validation Requirements for Packing  Mechanisms  
for Lock Screws,  Al ignment Pins,  and Retainer Screws 

Performance Requirement PR2F 

Pressure and thermal  cycl ing  As specified  in  F.1 .1 1  

Operating  force or torque Shall  withstand  manufacturer’s rated force or torque as specified  in  F.2.1 5 

A simulated maximum load shall  be appl ied at the manufacturer’s recommended torque and then the 
pressure/temperature cycle test of F.1 .1 1  shall  be performed.  

F.2.1 6  Design Validation for PR2F Group 1  Tubing-head Adapters 

Design  val idation  shall  be achieved through  production  hydrostatic pressure testing  as required for the PSL 
to which  the equipment is manufactured (see 1 1 .2) .  

F.2.1 7 Design Validation for PR2F Group 2 Tubing-head Adapters 

F.2.1 7.1  General  

NOTE See Table F.1 9 for a summary of design  val idation  requirements for group 2 tubing-head adapters.  

Table F.1 9—Summary of Design Validation Requirements for Group 2 Tubing-head Adapters 

Performance Requirement PR2F 

Load cycl ing  As specified  in  F.2.1 7 

Internal  pressure test As specified  in  F.2.1 7 

Thermal  cycl ing  Objective evidence 

Fluid compatibi l i ty Objective evidence 

F.2.1 7.2 Load Cycling  

The load cycle test shall  be performed as specified in  F.2.1 1 .  

F.2.1 7.3 Internal  Pressure Test 

The internal  pressure test of the tubing-head adapter shall  be performed,  including  the end connectors,  as 
specified in  F.2.1 6.  

One internal  pressure test shall  be performed at a temperature between 4 °C and 50 °C (between 40 °F and  
1 20 °F)  with  a hold  period of 1 5 min  at rated working  pressure.   

I f  the product does not meet the thread manufacturer’s dimensional  and material  strength  requirements,  then  
the threaded connector shall  be tested.   

NOTE The test may be performed in  a fixture separate from the hanger.  

F.2.1 8  Design Validation for PR2F Other End Connectors 

F.2.1 8.1  General  

NOTE See Table F.20 for a summary of design  val idation  requirements for OECs.  
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Table F.20—Summary of Design Validation Requirements for Other End Connectors  

Performance Requirement  PR2F 

Pressure and thermal  cycles As specified in  F.1 .1 1  

Bending  moments 
Subject connector to manufacturer’s rated load that produces the highest 

stress case for one cycle 

Make-and-break 
Subject connector to manufacturer's rated make-and-break cycles (i f 

applicable)  

Flu id compatibi l i ty As specified in  F.1 .1 3 

F.2.1 8.2  PR2F Validation Test 

The entire connector shal l  be tested as specified in  F. 1 .1 1 .  

F.2.1 8.3  Make-and-break Cycles 

The connector shall  be subjected  to the manufacturer’s rated make-and-break cycles independent of the test 
in  F.2.1 8.2.  The working  pressure shall  be applied to the connector for a 5 m in  hold  period after each make-
up of the connector.  

F.2.1 8.4  Bending  Moments 

The connector shall  be subjected to the manufacturer’s rated load case for one cycle to the highest stress 
case determined for the connector,  independent of the tests in  F.2.1 8.2 and F.2.1 8.3.  

F.2.1 9 Design Validation for Ring Gaskets,  Bolting,  and Other Specified Products 

NOTE Validation  testing  is not required for specified flanged or studded end and outlet connectors,  threaded end and 
outlet connectors,  closure bolting,  ring  joint gaskets,  bul lplugs,  tees and crosses,  test and gauge connector ports,  and 
other specified products that are completely specified  (dimensions and materials)  by this specification.  

F.2.20     Qualification for Fittings and Pressure Boundary Penetrations 

F.2.20.1  General  

Fittings and pressure boundary penetrations shall  be validated either separately or installed on the equipment.   

Fittings and pressure boundary penetrations shal l  be free of all  lubrication,  unless specified in  the 
manufacturer’s specifications or maintenance procedures.   

I f  validation  of the fittings is performed independently from the equipment,  the test pressure shall  be,  at a 
m inimum,  the rated working  pressure of the fitting.  I f val idation  of the fitting  is performed installed on  
equipment,  the test pressure shal l  be,  at a minimum,  the rated working  pressure of the equipment.  

F.2.20.2 Test Procedure 

This test shall  be performed with  the secondary seal ing  device removed or compromised if al lowed by the 
design.  An  additional  step shall  be completed to val idate the sealing  capabil ity of the secondary device.  I f  
there is more than one seal ing  device in  series,  they shal l  be qual ified separately.  

Test the complete assembly as fol lows.  

a)  Apply test pressure to the fi tting.  
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b)  Bleed pressure.  I f the fitting  function  requires bleeding  or equal izing  pressure,  bleed pressure to zero by 
unseating  the fitting.   

c)  Reseat the primary seal ing  device,  i f applicable.   

d)  Apply test pressure,  hold  for a period of 1 5 min,  then release the pressure.  

e)  Test the complete assembly in  accordance with  F. 1 .1 1 .  

f)  Apply test pressure to the fi tting.  

g)  Bleed pressure.  I f the fitting  function  requires bleeding  or equal izing  pressure,  bleed pressure to zero by 
unseating  the fitting.   

h)  Reseat the primary seal ing  device,  i f applicable.   

i )  Apply test pressure,  hold  for a period of 1 5 min,  then release the pressure.  

I f a secondary barrier is included in  the design,  defeat the primary sealing  device,  replace the secondary 
sealing  device to the fitting  and repeat steps a)  through i )  for the secondary sealing  device.   
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Annex G  
(informative)  

 
Design and Rating  of Equipment for Use at Elevated Temperatures 

G.1    General  

In  accordance with  4.3.2,  the design  of equipment for temperatures above 1 21  °C (250 °F)  shall  include the 
effects of temperature on  material  strength.   

NOTE 1   This annex provides two methods that may be used for the design  and rating  of equipment for use at elevated 
temperatures.  The first is  to de-rate the working  pressure of the equipment at the elevated temperature to a pressure 
less than the room-temperature fu l l -rated working  pressure of the equipment.  The second is to design  the equipment for 
fu l l -rated working  pressure at the elevated temperature.  

NOTE 2  Data on  the performance of flanged end connectors,  as specified  in  th is specification,  at elevated 
temperatures are available in  API  6AF1 .  

Caution—Annex G is not intended as a material  selection guide for high-temperature use.  Some 
alloys are embrittled after repeated or prolonged exposure to elevated temperatures.  Care should be 
used in  selection of alloys for these ratings.  If plated or coated materials are used at temperatures 
greater than 1 80 °C (350 °F),  the cracking  potential  can be increased.  

G.2    Elevated Temperature Ratings 

NOTE The temperature ratings g iven in  Table  G.1  may be used for equipment for service temperatures in  excess of 
those covered by Section  4.  

Table G.1—Temperature Ratings 

Classification Temperature Range 

 °C °F 

X −1 8 to 1 80 0 to 350 

Y −1 8 to 345 0 to 650 

G.3    Pressure-temperature De-rating 

NOTE 1  The rated working  pressure of equipment may be de-rated for temperature ratings X and Y.   

De-rated equipment shall  be marked in  accordance with  G.4.   

NOTE 2 The de-rated temperatures and pressures of Table G. 2 may be used for equipment with  6B flanges.  
Alternative de-rated pressures may be used for OECs,  or for flanges specified  in  th is specification  based on  the data of 
API  6AF1 .  

Table G.2—Optional  Pressure-temperature Ratings for 6B Flanges 

Pressure Rating  for Classes K to U De-rated Pressure 

MPa (psi)  Class X,  MPa (psi)  Class Y,  MPa (psi)  

1 3.8 (2000)  1 3.1  (1 905)  9.9 (1 430)  

20.7 (3000)  1 9.7 (2860)  1 4.8 (21 45)  

34.5 (5000)  32.8 (4765)  24.7 (3575)  

FOOTNOTE  

See Table G.1  for temperature ratings.  
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G.4    Marking  of De-rated Equipment 

In  addition  to the marking  requirements of Section  1 2,  equipment supplied  for temperature ratings above 
250° F (1 21 ° C)  that is  de-rated shall  have the de-rated working  pressure for the applicable maximum 
temperature marked on the equipment.   

G.5    Design of Equipment for Use at Elevated  Temperature  

G.5.1   General  

I t has been demonstrated that some flanges specified  in  th is specification  are capable of being  used at ful l  
working  pressure at elevated temperatures.  In  addition,  some OECs are capable of being  used at ful l-rated  
working  pressure at elevated temperature.  One purpose of this annex is to  provide ru les for the design of 
equipment for operation at ful l -rated working  pressure at elevated temperature.  

A second purpose of this annex is to provide ru les for the design  of de-rated equipment for use at elevated  
temperatures.  

G.5.2   Procedure 

G.5.2.1  General  

De-rated equipment may be designed in  accordance with  the ru les of API  6X,  extended to include high-
temperature cases as fol lows.  

There is no change to the rules of design  for hydrostatic test conditions,  since shell  testing  is carried out at a 
temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F) .  

For the operating  conditions that include rated working  pressure and loading  at rated  temperature,  an  Sm  

value may be used equal  to two-thirds of a de-rated material  yield  strength,  Se,  at rated temperature.  De-

rated yield  strength  may be determined by one of the methods given in  G.5.2.2 or G.5.2.3.  

Elevated-temperature tensile strength  shall  be determined in  the same manner as the elevated-temperature 
yield  strength.    

G.5.2.2 Testing  at Elevated Temperature 

G.5.2.2.1   QTC Testing  

Se  at temperature shall  be the minimum measured yield  strength  of the material  tested at the rated  

temperature of the equipment.  The room-temperature mechanical  properties of the material  shal l  equal  or 
exceed the minimum requirements for the strength  class of Table 8.  The elevated-temperature tensile test(s)  
shall  be performed on specimens removed from  the required location  within  the same QTC used for room-
temperature tensi le testing.  At least one elevated-temperature tensile test shal l  be performed at the rated  
temperature of the equipment,  using  the methods of ASTM E21  or equivalent methods.  

I f the elevated-temperature yield  strength,  E ty,  meets or exceeds the minimum specified room-temperature 

yield  strength,  Smy,  of Table 8,  then  Smy  may be used as Se  for the design.  I f the Ety  is  less than  the Smy,  then  

a value no greater than Ety  shall  be used as Se  for the design.  

I f the elevated-temperature test fai ls to meet the above requirements on  the fi rst attempt,  two additional  
tensi le tests may be performed to qualify the material .  The results of each of these tests shall  satisfy the 
required yield  strength.  
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G.5.2.2.2 Material  Grade Qualification Testing  

Se  at temperature shal l  be minimum yield  strength  of the material  strength  class of Table 8,  reduced by the 

amount of de-rating  of yield  strength  at the elevated temperature compared to the measured yield  strength  a 
temperature between 4 °C and 50 °C (between 40 °F and 1 20 °F) .  

Qual ification  testing  shal l  be performed on a minimum of five heats of the material  grade (same UNS alloy 
number or individual  material  composition and same heat-treat condition)  for a particular strength  class at 
elevated temperature and at room  temperature.  In  addition,  the room-temperature and elevated-temperature 
tensi le specimens shall  be obtained from  the required location within  the same QTC for a g iven heat.  The 
yield  strength  values,  Ety  and R ty,  shal l  each  be averaged for use in  determining  the amount of yield  de-

rating  at a particular temperature.  

The yield  reduction ratio  at temperature,  Yr,  shal l  be calculated as g iven in  Equation  (G.1 ) :  

ty
r

ty

E
Y

R
  (G.1 )  

where 
 

R ty   is  the room-temperature yield  strength  (measured,  5  heats minimum);  

 
Ety   is  the elevated-temperature yield  strength  (measured,  5  heats minimum).  

 
The elevated-temperature yield  strength,  Se,  is  then  calculated as g iven in  Equation  (G.2):  

 
Se    Yr  Sy  (G.2)  

where  

Sy     is  the minimum specified room-temperature yield  strength  for the material.  

The elevated-temperature tensile data along  with  the room-temperature data for the material  grade shall  be 
contained  in  a material  qualification  fi le  for each material  grade,  and i t is  not necessary that this test be 
performed on  a heat lot basis.  
 

G.5.2.3 Reference Sources 

G.5.2.3.1  API  1 7TR8 

Technical  Report API  1 7TR8 provides guidance regarding  HPHT appl ications that are beyond the scope of 
this specification.  
 

G.5.2.3.2 API  TR 6AF1  

The material  may be de-rated using  the de-rating  factors,  Yr,  shown in  Table G.3,  which,  in  part,  are taken 
from  API  6AF1 ,  Table 1 .  
 

G.5.2.3.3 ASME Boiler and Pressure Vessel Code 

Se  can  be found for some materials in  ASME BPVC:2004 with  2005 and 2006 addenda,  Section  I I ,  Part D,  

Table Y-1 .  
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Table G.3—Optional  Material  De-rating  Factors for Elevated Temperature 

Material  
De-rating  Factor,  Yr 

1 80 °C (350 °F)   345 °C (650 °F)  

Carbon and low-al loy steels 0.85 0.75 

Martensitic,  ferritic,  and precipitation-hardened stainless steels 0.85 0.75 

Austenitic and duplex stainless steels  0.80 0.73 

Corrosion-resistant alloys (CRAs)  0.95 0.85 

Caution—This table does not constitute a recommendation of the use of any specific alloy at high 
temperature.  Some materials are embrittled after repeated or prolonged exposure to elevated 
temperatures.  Care should be taken when choosing  a material  for use at temperatures permitted 
by temperature classes X and Y in  Table G.1 .  

 

G.5.2.3.4 Other Data 

The material  may be de-rated using  the de-rating  factors,  Yr,  shown in  Table G.4.  

Table G.4—Optional  Material  De-rating  Factors for Elevated Temperature 

Material  

 De-rating  Factor,  Yr  

1 49 °C  

(300 °F)  
1 77 °C 
(350 °F)  

232 °C 
(450 °F)  

25 Cr super duplex 0.81  0.78 0.73 

ASTM 453/453M Gr 660 (UNS S66286)  0.97 0.96 0.94 

71 8 (as per API  6ACRA)  (UNS N0771 8)  0.94 0.93 0.91  

925 (UNS N09925)  0.92 0.92 0.90 

AISI  41 30 0.91  0.90 0.88 

AISI  8630 (Modified)  0.92 0.90 0.87 

2-
1
/4  Cr 1  Mo (UNS K21 590)  0.92 0.91  0.89 

AISI  41 40 0.92 0.90 0.88 

AISI  41 0 SS (UNS S41 000)  0.91  0.90 0.88 

F6NM (UNS S42400)  0.92 0.91  0.88 

725/625 Plus (UNS N07725 and UNS N0771 6)  0.93 0.92 0.89 

FOOTNOTES 

a    Section size affects hardenabi l ity.  

CAUTION—This table does not constitute a recommendation of the use of any specific alloy at 
high  temperature.  Some materials are embrittled after repeated or prolonged exposure to 
elevated temperatures.  Care should be taken when choosing  a material  for use at temperatures 
permitted by temperature classes X and Y in  Table G.1 .  
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Annex H  
(informative)  

 

Recommended Assembly of Closure Bolting  

H.1  Lubrication 

H.1 .1   Gasket Lubrication 

Ring  gaskets installed in  6B or 6BX flanged and studded connectors should  be l ightly lubricated prior to  
assembly.  Appropriate lubricants include mineral-base oi l  (20 W or higher) ,  synthetic motor oi l  (5W or higher)  
or a general-purpose grease suitable for high-pressure metal-to-metal  application.  Greases or thread 
compounds with  metall ic additives shall  not be used.  Lubricant,  i f appl ied,  shal l  be appl ied  as a thin  fi lm,  
never in  sufficient amount to have any possibi l i ty of fi l l ing  the grooves.  

This is recommended to avoid  gall ing  of the gasket and/or ring  groove mating  seal  surfaces and  is  
particularly important for stainless steel  or CRA ring  grooves.  The connections are designed to achieve a 
mechanical  preload between the gasket OD seal  surface and  the outside flank of the groove on  in itial  
assembly.  To ensure a rel iable metal  seal ,  the 6B and 6BX connector designs produce contact bearing  
stresses at the 23° mating  surfaces that are many times higher than the rated working  pressure.   

As the flange bolting  is made up,  the narrow 23° gasket seal  surfaces must sl ide along  the 23° flanks of the 
grooves,  under very high  load.  Without lubrication,  this could  cause damage to the seal  surfaces.  I f the 
connection is d isassembled and re-assembled for service,  lubrication  of the metal  gasket for assembly is  
essential  to al low repeated  use of the equipment without repair of the ring  grooves.  Because of the high  
bearing  stress,  the fi lm  thickness of lubricant initial ly appl ied  to the gasket is not critical .    

H.1 .2  Bolting  Lubrication  

To achieve the desired tensile preload in  the studs,  the stud threads and the bearing  face of the nuts should  
be wel l  lubricated.  Paint th ickness should  be minimal  (e.g.  primer coat only)  in  the bearing  areas of the  
flange back-face where the nuts contact i t.  Multipart coating  systems have been known to creep over time 
under the high  crushing  loads of the nuts,  resulting  in  leakage.   

H.2 Bolt Tightening  Pattern 

Flange bolting  shal l  be tightened gradual ly,  repeatedly working around the bolt pattern  in  a “crisscross”  or 
“star”  pattern .  As an  alternative,  multihead tools may be used per the manufacturer’s procedures.   

NOTE  Examples of bolt make-up sequence are shown in  Figure H.1  and in  ASME PCC-1 .  
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Figure H.1—Recommended Bolting  Make-up Patterns 

H.3  Recommended Make-up Torque 

H.3.1  General  Principles 

I t has been shown that the torque values given in  Table H.1  and Table H.2 are acceptable values for use in  
type 6B and 6BX flanges in  some applications.   

NOTE   Refer to API  TR 6AF,  API  TR 6AF1 ,  or API  TR 6AF2 for data on  the effects on  flange performance of bolt 
preload stress and other factors.   

I t should  be recognized that torque appl ied to a nut is  only one of several  ways to approximate the tension  
and stress in  a fastener.  

Table H.1  and  Table H.2 are based on  calculations that assume certain  friction  coefficients for the friction  
between the studs and nuts,  and  between the nuts and  the flange face.  

Some factors that affect the relationship between nut torque and stud stress are  as fol lows:  

—  thread dimensions and form;  

—  surface finish  of studs,  nuts,  and  flange face;  

—  degree of parallel ism  between nut face and flange face;  

—  type of lubrication and  coatings of the threads and  nut bearing  surface areas.  
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Table H.1―Recommended Torques for Flange Bolting  (SI  Units)  

Stud 
Diameter 

Threads 
per in.  

Studs with  Sy  = 550 MPa  

Bolt Stress Equal  to  

275 MPa  

Studs with  Sy = 720 MPa  

Bolt Stress Equal to 

360 MPa  

Studs with  Sy  = 655 MPa  

Bolt Stress Equal to  
327.5 MPa  

  Tension Torque Torque Tension Torque Torque Tension Torque Torque 

D N F f =  0.07  f =  0.1 3 F f =  0.07  f =  0.1 3 F f =  0.07  f =  0.1 3 

in.  1 /in.  kN N-m N-m kN N-m N-m kN N-m N-m 

0.500 1 3 25 36 61  33 48 80 —  —  —  

0.625 1 1  40 70 1 1 8 52 92 1 55 —  —  —  

0.750 1 0 59 1 22 206 78 1 60 270 —  —  —  

0.875 9 82 1 93 328 1 07 253 429 —  —  —  

1 .000 8 1 07 288 488 1 41  376 639 —  —  —  

1 . 1 25 8 1 40 41 3 706 1 84 540 925 —  —  —  

1 .250 8 1 77 569 981  232 745 1 285 —  —  —  

1 .375 8 21 9 761  1 320 286 996 1 727 —  —  —  

1 .500 8 265 991  1 727 346 1 297 2261  —  —  —  

1 .625 8 31 5 1 263 221 1  41 2 1 653 2894 —  —  —  

1 .750 8 369 1 581  2777 484 2069 3636 —  —  —  

1 .875 8 428 1 947 3433 561  2549 4493 —  —  —  

2.000 8 492 2366 41 83 644 3097 5476 —  —  —  

2.250 8 631  3375 5997 826 441 8 7851  —  —  —  

2.500 8 788 4635 8271  1 032 6068 1 0,828 —  —  —  

2.625 8 —  —  —  —  —  —  1 040 6394 1 1 ,429 

2.750 8 —  —  —  —  —  —  1 1 46 7354 1 3,1 68 

3.000 8 —  —  —  —  —  —  1 375 9555 1 7,1 56 

3.250 8 —  —  —  —  —  —  1 624 1 2,1 54 21 ,878 

3.750 8 —  —  —  —  —  —  21 85 1 8,685 33,766 

3.875 8 —  —  —  —  —  —  2338 20,620 37,293 

4.000 8 —  —  —  —  —  —  2496 22,683 41 ,057 
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Table H.2—Recommended Torques for Flange Bolting  (USC Units)  

Stud 
Diameter 

Threads 
per in.  

Studs with  Sy = 80 ksi  

Bolt Stress Equal  to 40 ksi  

Studs with  Sy = 1 05 ksi  

Bolt Stress Equal  to 52.5 ksi  

Studs with  Sy  = 95 ksi  

Bolt Stress Equal  to 47.5 ksi  

  Tension Torque Torque Tension Torque Torque Tension Torque Torque 

D N F f =  0.07  f =  0.1 3 F f =  0.07  f =  0.1 3 F f =  0.07  f =  0.1 3 

in.  1 /in.  lbf ft-lbf ft-lbf lbf ft-lbf ft-lbf lbf ft-lbf ft-lbf 

0.500 1 3 5676 27 45 7,450 35 59 —  —  —  

0.625 1 1  9040 52 88 1 1 ,865 68 1 1 5 —  —  —  

0.750 1 0 1 3,378 90 1 53 1 7,559 1 1 8 200 —  —  —  

0.875 9 1 8,469 1 43 243 24,241  1 88 31 9 —  —  —  

1 .000 8 24,230 21 3 361  31 ,802 279 474 —  —  —  

1 . 1 25 8 31 ,61 8 305 523 41 ,499 401  686 —  —  —  

1 .250 8 39,988 421  726 52,484 553 953 —  —  —  

1 .375 8 49,340 563 976 64,759 739 1 281  —  —  —  

1 .500 8 59,674 733 1 278 78,322 962 1 677 —  —  —  

1 .625 8 70,989 934 1 635 93,1 73 1 226 21 46 —  —  —  

1 .750 8 83,286 1 1 69 2054 1 09,31 3 1 534 2696 —  —  —  

1 .875 8 96,565 1 440 2539 1 26,741  1 890 3332 —  —  —  

2.000 8 1 1 0,825 1 750 3094 1 45,458 2297 4061  —  —  —  

2.250 8 1 42,292 2496 4436 1 86,758 3276 5822 —  —  —  

2.500 8 1 77,685 3429 61 1 8 233,21 2 4500 8030 —  —  —  

2.625 8 —  —  —  —  —  —  233,765 471 6 8430 

2.750 8 —  —  —  —  —  —  257,694 5424 971 2 

3.000 8 —  —  —  —  —  —  309,050 7047 1 2,654 

3.250 8 —  —  —  —  —  —  365,070 8965 1 6,1 36 

3.750 8 —  —  —  —  —  —  491 ,099 1 3,782 24,905 

3.875 8 —  —  —  —  —  —  525,521  1 5,208 27,506 

4.000 8 —  —  —  —  —  —  561 ,1 08 1 6,730 30,282 

Two coefficients of friction are used in  the tables.  A coefficient of friction of 0.1 3 approximates the friction  
with  threads and nut bearing  surfaces being  bare metal ,  wel l  lubricated.  For applications above 260 °C 
(500 °F),  lubrication  shall  not contain  lead,  tin,  antimony or bismuth.  A coefficient of friction  of 0.07 
approximates threads and nut face coated with  fluoropolymer material.  

Lubricants,  surface finishes,  etc. ,  may influence the accuracy of the actual  bolt tension  when  measuring  
torque.  Therefore,  the torque values l isted in  Table H.1  and Table H.2 are provided only as an informative 
guide.  The torque and the make-up practices employed should  be verified by the manufacturer.   

The tables show material  properties equivalent to ASTM A1 93/A1 93M grades B7 and B7M,  which  are the 
most commonly used.  Values of torque for materials having  other strength  levels may be obtained by 
multiplying  the tabulated  torque value by the ratio of the new material ’s yield  strength  to the tabulated 
material’s yield  strength.  
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H.3.2 Equations 
 
For the values in  Table H .1  and Table H.2,  the stress area,  As,  expressed in  square mil l imeters (square 

inches),  is  calculated as g iven in  Equation  (H.1 ) ;  the force per stud,  F,  expressed in  newtons (pound-force),  

is  calculated as g iven in  Equation  (H.2);  the torque,  ,  is  calculated as g iven in  Equation  (H.3):  

   As  = ¼ x π  [D  –  (0.9743 x P) ]
2                                   

(H.1 )  
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where 

D is  the thread major diameter,  expressed in  m il l imeters (inches);  

E is  the pitch  diameter of thread,  expressed in  mil l imeters (inches);  

ƒ  is  the friction  coefficient;  

H is  the hex size (nut) ,  equal  to 1 .5 D    3. 1 75 mm (0.1 25 in. ) ;  

K is  the nut internal  chamfer,  equal  to 3. 1 75 mm (0.1 25 in. ) ;  

P 
is  the thread pitch,  equal  to  

1

number of threads per unit length
,  expressed in  m il l imeters (inches);  

  is  the stress in  the stud/bolt.  

The torque obtained using  units of mil l imeters and newtons is in  units of newton-mil l imeters and is divided by 
1 000 to obtain  newton-meters (N-m).  The torque obtained using  units of inches and pounds is in  units of 
inches-pound-force and is  divided by 1 2 to obtain  foot-pound-force (ft-lbf) .  

NOTE The stresses in  these calculations are based on stress area,  and not on  the minimum cross-sectional  area of 
the bolting  as required for stress calculations in  8.1 .  

H.3.3   Recommendation for Specific Flanges 

The fol lowing  flanges should  not be assembled with  a make-up torque that would produce a bolt stress 
greater than  275 MPa (40,000 psi) :  

—  1 3
5
/8  in. :  1 3.8 MPa (2000 psi) ;  

—  1 6
3
/4  in. :  1 3.8 MPa (2000 psi) ;  

—  21
1
/4  in. :  1 3.8 MPa (2000 psi) ;  

—  1 3
5
/8  in. :  20.7 MPa (3000 psi) .  
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Annex I  
( informative)  

 
Recommended Bolt Lengths 

I .1   Calculation 

I .1 .1  General  

NOTE  Figure I . 1  and Figure I .2 are provided for i l lustration  of flange bolting  and studded bolting  configurations,  
respectively.  

 

 
 

Figure I.1―Flange Bolting  Configurations 
 
 

 
 

Figure I.2―Studded Bolting  Configurations 
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Equation (I . 1 )  is  used in  establ ishing  stud bolt lengths l isted  in  Table I . 1  and Table I .2 and is included here 
for the convenience of industry.  Length  shown  in  tables results from  rounding  as specified  in  I . 1 .2.   

L  =  2(T +  t + d)  + S + 2(P)                                  (I . 1 )  

where 

L  is  calculated stud bolt length;  

T    is  total  flange thickness;  

t  is  plus tolerance for flange thickness;  

d i s  heavy hex nut th ickness (equals nominal  bolt d iameter;  see ASME B1 8.2.2) ;  

S  is  flange face standoff;  S =  0  for BX assemblies [see Table D.9 (gasket)/Table E.9 (gasket)—Type R 
and Table D.1 0 (gasket)/Table E.1 0 (gasket)—Type RX];  

P    is  maximum end point height (1 .5 x pitch  of thread) .  

I .1 .2  Rounding Off Procedure 

0.01 0 in .  (or more)  greater than any 
1
/4  in.  increment,  round off upward to the next 

1
/4  in.  increment;  i f  less 

than 0.01 0 in. ,  round off downward to the next 
1
/4  in.  increment.  

I .1 .3  End Point-height of Stud Bolts  

The end point is  the end portion of a stud  bolt beyond the complete thread and may be chamfered,  rounded,  
or sheared.  The maximum  height of each end point shall  be 1 .5 x pitch  of thread.  

I .1 .4  Flange Face Standoff Values,  S  

The approximate distance between faces of made-up flanges,  S (see Figure I . 1 )  is  g iven  in  Table D.9/Table 
E.9—Type R gasket and Table D.1 0/Table E. 1 0—Type RX gasket.  
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Table I.1―Stud Bolt Length Table for 6B Flange Connectors with  “R”  and “RX”  Gaskets 

 
 

LENGTH = 2(T +  t +  d)  +  S +  2(P)  

T is  total  flange thickness;  

t is  plus tolerance for flange thickness;   

d is  heavy hex nut th ickness;  

S is  flange face standoff (with  “RX”  gasket);  

P is  point max.  (1 .5 x pi tch) .  

 
                                                                                                                                 Dimensions in  inches 

Flange Size        
and  Pressure 

Bolt Size      
and  Thread  

 
Length* 

Flange Size        
and  Pressure 

Bolt Size     
and  Thread  

 
Length* 

2
1
/1 6  2000 

5
/8-1 1  UNC 5.000 7

1
/1 6  2000 1 -8 UNC 7.500 

2
1
/1 6  3000 

7
/8-9 UNC 6.500 7

1
/1 6  3000 1

1
/8-8 UN 8.500 

2
1
/1 6  5000 

7
/8-9 UNC 6.500 7

1
/1 6  5000 1

3
/8-8 UN 1 1 .250 

2
9
/1 6  2000 

3
/4-1 0 UNC 5.500 9 2000 1

1
/8-8 UN 8.500 

2
9
/1 6  3000 1 -8 UNC 7.000 9 3000 1

3
/8-8 UN 9.500 

2
9
/1 6  5000 1 -8 UNC 7.000 9 5000 1

5
/8-8 UN 1 2.500 

3
1
/8  2000 

3
/4-1 0 UNC 5.750 1 1  2000 1

1
/4-8 UN 9.250 

3
1
/8  3000 

7
/8-9 UNC 6.500 1 1  3000 1

3
/8-8 UN 1 0.000 

3
1
/8  5000 1

1
/8-8 UN 7.750 1 1  5000 1

7
/8-8 UN 1 4.250 

4
1
/1 6  2000 

7
/8-9 UNC 6.500 1 3

5
/8  2000 1

1
/4-8 UN 9.500 

4
1
/1 6  3000 1

1
/8-8 UN 7.500 1 3

5
/8  3000 1

3
/8-8 UN 1 0.750 

4
1
/1 6  5000 1

1
/4-8 UN 8.500 1 6

3
/4  2000 1

1
/2-8 UN 1 0.750 

5
1
/8  2000 1 -8 UNC 7.250 1 6

3
/4  3000 1

5
/8-8 UN 1 2.250 

5
1
/8  3000 1

1
/4-8 UN 8.250 21

1
/4  2000 1

5
/8-8 UN 1 2.250 

5
1
/8  5000 1

1
/2-8 UN 1 0.500 20

3
/4  3000 2-8 UN 1 5.000 

  FOOTNOTES 

 *  Tolerance on bolt length:   

 +0.1 25/−0 in.  for lengths up to 1 2 in.  

 +0.250/−0 in.  for lengths over 1 2 in.    
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Table I.2―Stud Bolt Length  Table for 6BX Flange Connectors  

 
 

LENGTH = 2(T +  t +  d)  +  S + 2(P)  
T is  total  flange thickness;  
t is  plus tolerance for flange thickness;  
d is  heavy hex nut th ickness;  
S is  flange face standoff (NOTE   S = 0 for BX connection which has no standoff height);  
P is  point max.  (1 .5 x pi tch) .  

                                                                                                                                       Dimensions in  inches 

Flange Size and  
Pressure 

Bolt Size and  
Thread  

Length* Flange Size and  
Pressure 

Bolt Size and  
Thread  

Length* 

1
1 3

/1 6  1 0,000 3
/4-1 0 UNC 5.500 1 1  1 0,000 1

3
/4-8 UN  1 5.250 

1
1 3

/1 6  1 5,000 7
/8-9 UNC 6.000 1 1  1 5,000 2-8 UN  1 9.500 

1
1 3

/1 6  20,000 1 -8 UNC 7.750 1 1  20,000 2
3
/4-8 UN  23.750 

2
1
/1 6  1 0,000 3

/4-1 0 UNC 5.500 1 3
5
/8  5000 1

5
/8-8 UN  1 2.750 

2
1
/1 6  1 5,000 7

/8-9 UNC 6.500 1 3
5
/8  1 0,000 1

7
/8-8 UN  1 7.750 

2
1
/1 6  20,000 1

1
/8-8 UN  8.500 1 3

5
/8  1 5,000 2

1
/4-8 UN  21 .250 

2
9
/1 6  1 0,000 7

/8-9 UNC 6.500 1 3
5
/8  20,000 3-8 UN  29.750 

2
9
/1 6  1 5,000 1 -8 UN  7.250 1 6

3
/4  5000 1

7
/8-8 UN  1 4.750 

2
9
/1 6  20,000 1

1
/4-8 UN  9.500 1 6

3
/4  1 0,000 1

7
/8-8 UN  1 7.750 

3
1
/1 6  1 0,000 1 -8 UNC 7.250 1 8

3
/4  5000 2-8 UN  1 7.750 

3
1
/1 6  1 5,000 1

1
/8-8 UN  8.000 1 8

3
/4  1 0,000 2

1
/4-8 UN  22.750 

3
1
/1 6  20,000 1

3
/8-8 UN  1 0.250 1 8

3
/4  1 5,000 3-8 UN  26.750 

4
1
/1 6  1 0,000 1

1
/8-8 UN  8.500 21

1
/4  5000 2-8 UN  1 9.000 

4
1
/1 6  1 5,000 1

3
/8-8 UN  9.750 21

1
/4  1 0,000 2

1
/2-8 UN  24.750 

4
1
/1 6  20,000 1

3
/4-8UN  1 2.500 26

3
/4  2000 1

3
/4-8 UN  1 4.250 

5
1
/8  1 0,000 1

1
/8-8 UN  9.250 26

3
/4  3000 2-8 UN  1 7.500 

5
1
/8  1 5,000 1

1
/2-8 UN  1 1 .500  30 2000 1

5
/8-8 UN  1 4.500 

7
1
/1 6  1 0,000 1

1
/2-8 UN  1 1 .750  30  3000 1

7
/8-8 UN  1 7.750 

7
1
/1 6  1 5,000 1

1
/2-8 UN  1 3.000     

7
1
/1 6  20,000 2-8 UN  1 7.750    

9 1 0,000 1
1
/2-8 UN  1 3.500    

9 1 5,000 1
7
/8-8 UN  1 6.000    

9 20,000 2
1
/2-8UN  21 .750    

 FOOTNOTES 

 *  Tolerance on  bolt length:  

 +0.1 25/−0 in.  for lengths up to 1 2 in.  

 +0.250/−0 in.  for lengths over 1 2 in.  
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I .2  Method of Calculating  Tap End Stud Lengths for Type 6B and 6BX Flanges 

I .2.1   Calculation 

Equation (I .2)  is  used in  establ ishing  tap end stud lengths l isted  in  Table I .3,  Table I .4,  Table I .5,  and Table 
I .6 and is included here for convenience of industry.  Length  shown in  tables results from rounding  as 
specified in  I .2.2.  

L = T +  t + d +  S +  P + TL + RF                               (I .2)  

where 

L  is  calculated tap end stud length;    

T is  total  flange thickness;  

t is  plus tolerance for flange thickness;  

d  is  heavy hex nut thickness (equals nominal  bolt d iameter;  see ASME B1 8.2.2);   

S is  flange face standoff;  S =  0  for BX assemblies [see Table D.8 (groove)/Table E.8 (groove)  and 
Table D.9 (gasket)/Table E.9 (gasket)—Type R and Table D.1 0 (gasket)/Table E. 1 0 (gasket)—Type 
RX];  

P is  maximum end point height (1 .5 x pitch  of thread);  

TL is tap end thread length,  maximum [(one diameter + 1 .5 pi tch)  +
1
/1 6] ;  

RF  add amount of raised face present on  studded flanges,  i f not omitted,  to the length  of studs in  table.  

I .2.2  Rounding off Procedure  

Add 
1
/1 6  in.  to the calculated length  and then round up to the next 1

/8  in.  increment after th is addition.  This 
rounding  procedure al lows for variation  in  stud installation methods and ensures sufficient extension for full  
nut engagement.  

I .2.3 Endpoint Height of Tap End Studs  

The endpoint is  the end portion  of a stud bolt beyond the complete thread and may be chamfered,  rounded,  
or sheared.  The maximum height of each endpoint shall  be 1 .5 x pitch  of thread.  

I .2.4 Tap End Thread Length  

One diameter of tap end stud + 1 .5 pitch  of thread,  with  a tolerance of +
1
/1 6 /−0 (th is includes point height) .   

I .2.5 Nut End Thread Length  

2.5 x diameter of tap end  stud minimum.  However,  i f  necessary,  this length  shall  be l im ited to provide 
minimum unthreaded portion  equal  to one thread pitch  between the tap end threads and nut end threads.  

I .2.6 Flange Face Standoff Values, S   

The approximate distance between faces of made-up flanges,  S (see Figure I .2)  is  g iven in  Table D.9/Table 
E.9—Type R gasket and Table D.1 0/Table E. 1 0—Type RX gasket.  



362 API  SPECIFICATION 6A 

 
 

 

 

Table I.3―Tap End Stud Length Table for 6B Studded Flange Connectors with  “R”  and  “RX” Gaskets 
 

 
 

LENGTH = T +  t +  d +  S +  P + TL + RF 

T  is  total  flange thickness;  

t  is  plus tolerance for flange thickness;  

d is  heavy hex nut th ickness;  

S is  flange face standoff (with  “RX”  gasket) ;  

P is  point,  max.  (1 .5 x pi tch);  

TL is tap end thread length,  max.  [(one diameter +  1 .5 pitch)  + 
1
/1 6] ;  

RF  add amount of raised face present on  studded flanges,  i f not omitted,  to the length of studs in  table.  

           Dimensions in  inches 

Flange Size  
and Pressure 

Bolt Size     
and  Thread  

 

Tap End  
Length*  

Nut End 
Length  

Length**  
Flange Size 
and Pressure 

Bolt Size    
and  Thread  

 

Tap End  
Length* 

Nut 
End 

Length  
Length**  

2
1
/1 6  2000 

5
/8-1 1  UNC 0.761  1 .563 3.625 7

1
/1 6  2000 1 -8 UNC 1 .1 88 2.500 5.375 

2
1
/1 6  3000 

7
/8-9 UNC 1 .042 2.1 88 4.625 7

1
/1 6  3000 1

1
/8-8 UN 1 .31 3 2.81 3 5.875 

2
1
/1 6  5000 

7
/8-9 UNC 1 .042 2.1 88 4.625 7

1
/1 6  5000 1

3
/8-8 UN 1 .563 3.438 7.500 

2
9
/1 6  2000 

3
/4-1 0 UNC 0.900 1 .875 4.000 9  2000 1

1
/8-8 UN 1 .31 3 2.81 3 5.875 

2
9
/1 6  3000 1 -8 UNC 1 .1 88 2.500 5.1 25 9  3000 1

3
/8-8 UN 1 .563 3.438 6.750 

2
9
/1 6  5000 1 -8 UNC 1 .1 88 2.500 5.1 25 9  5000 1

5
/8-8 UN 1 .81 3 4.063 8.500 

3
1
/8  2000 

3
/4-1 0 UNC 0.900 1 .875 4.1 25 1 1  2000 1

1
/4-8 UN 1 .438 3.1 25 6.500 

3
1
/8  3000 

7
/8-9 UNC 1 .042 2.1 88 4.625 1 1  3000 1

3
/8-8 UN 1 .563 3.438 7.000 

3
1
/8  5000 1

1
/8-8 UN 1 .31 3 2.81 3 5.625 1 1  5000 1

7
/8-8 UN 2.063 4.688 9.625 

4
1
/1 6  2000 

7
/8-9 UNC 1 .042 2.1 88 4.625 1 3

5
/8  2000 1

1
/4-8 UN 1 .438 3.1 25 6.625 

4
1
/1 6  3000 1

1
/8-8 UN 1 .31 3 2.81 3 5.500 1 3

5
/8  3000 1

3
/8-8 UN 1 .563 3.438 7.375 

4
1
/1 6  5000 1

1
/4-8 UN 1 .438 3.1 25 6.1 25 1 6

3
/4  2000 1

1
/2-8 UN 1 .688 3.750 7.500 

5
1
/8  2000 1 -8 UNC 1 .1 88 2.500 5.250 1 6

3
/4  3000 1

5
/8-8 UN 1 .81 3 4.063 8.375 

5
1
/8  3000 1

1
/4-8 UN 1 .438 3.1 25 6.000 21

1
/4  2000 1

5
/8-8 UN 1 .81 3 4.063 8.375 

5
1
/8  5000 1

1
/2-8 UN 1 .688 3.750 7.375 20

3
/4  3000 2-8 UN 2.1 88 5.000 1 0.1 25 

 FOOTNOTES 

 *  Tolerance on tap end thread length:  +0.063/−0 in.   

 **  Tolerance on tap end stud length:  +0.1 25/−0 in.  
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Table I.4―Tap End Stud Length Table for 6BX Studded Flange Connectors  

 
LENGTH = T + t +  d +  S +  P + TL + RF 

T is  total  flange thickness;  

t is  plus tolerance for flange thickness;  

d is  heavy hex nut th ickness;  

S is  flange face standoff;  

P is  point,  max.  (1 .5 x pi tch);  

TL is tap end thread length,  max.  [(one diameter +  1 .5 pitch)  + 
1
/1 6] ;  

RF add amount of raised face present on  studded flanges,  i f not omitted,  to the length  of studs in  table.  

                                                   Dimensions in  inches 

Flange Size 
and Pressure  

Bolt Size   
and  Thread  

Tap End  
Length*  

Nut End  
Length  

Length** 
Flange Size  
and Pressure 

Bolt Size 
and  Thread  

Tap End  
Length* 

Nut End  
Length  

Length**  

1 1 3/1 6  1 0,000  3/4-1 0 UNC 0.900 1 .875 3.750 1 1  1 0,000  1 3/4-8 UN  1 .938 4.375 9.750 

1 1 3/1 6  1 5,000  7/8-9 UNC 1 .042 2.1 88 4.1 25 1 1  1 5,000  2-8 UN  2.1 88 5.000 1 2.000 

1 1 3/1 6  20,000  1 -8 UNC 1 .1 88 2.500 5.1 25 1 1  20,000  23/4-8 UN  2.938 6.875 1 5.000 

21 /1 6  1 0,000  3/4-1 0 UNC 0.900 1 .875 3.875 1 35/8  5000  1 5/8-8 UN  1 .81 3 4.063 8.375 

21 /1 6  1 5,000  7/8-9 UNC 1 .042 2.1 88 4.375 1 35/8  1 0,000  1 7/8-8 UN  2.063 4.688 1 1 .000 

21 /1 6  20,000  1 1 /8-8 UN  1 .31 3 2.81 3 5.750 1 35/8  1 5,000  21 /4-8 UN  2.438 5.625 1 3.250 

29/1 6  1 0,000  7/8-9 UNC 1 .042 2.1 88 4.375 1 35/8  20,000  3-8 UN  3.1 88 7.500 1 8.1 25 

29/1 6  1 5,000  1 -8 UNC 1 .1 88 2.500 4.875 1 63/4  5000  1 7/8-8 UN  2.063 4.688 9.500 

29/1 6  20,000  1 1 /4-8 UN 1 .438 3.1 25 6.250 1 63/4  1 0,000  1 7/8-8 UN  2.063 4.688 1 1 .000 

31 /1 6  1 0,000  1 -8 UNC 1 .1 88 2.500 5.000 1 83/4  5000  2-8 UN  2.1 88 5.000 1 1 .250 

31 /1 6  1 5,000  1 1 /8-8 UN 1 .31 3 2.81 3 5.500 1 83/4  1 0,000  21 /4-8 UN  2.438 5.625 1 4.000 

31 /1 6  20,000  1 3/8-8 UN 1 .563 3.438 6.750 1 83/4  1 5,000  3-8 UN  3.1 88 7.500 1 6.750 

41 /1 6  1 0,000  1 1 /8-8 UN 1 .31 3 2.81 3 5.750 21 1 /4  5000  2-8 UN  2.1 88 5.000 1 1 .750 

41 /1 6  1 5,000  1 3/8-8 UN 1 .563 3.438 6.500 21 1 /4  1 0,000  21 /2-8 UN  2.688 6.250 1 5.1 25 

41 /1 6  20,000  1 3/4-8 UN 1 .938 4.375 8.375 263/4  2000  1 3/4-8 UN  1 .938 4.375 9.1 25 

51 /8  1 0,000  1 1 /8-8 UN 1 .31 3 2.81 3 6.000 263/4  3000  2-8 UN  2.1 88 5.000 1 1 .000 

51 /8  1 5,000  1 1 /2-8 UN 1 .688 3.750 7.625 30 2000  1 5/8-8 UN  1 .81 3 4.063 9.250 

71 /1 6  1 0,000  1 1 /2-8 UN 1 .688 3.750 7.750 30 3000  1 7/8-8 UN  2.063 4.688 1 1 .000 

71 /1 6  1 5,000  1 1 /2-8 UN 1 .688 3.750 8.375 

71 /1 6  20,000  2-8 UN 2.1 88 5.000 1 1 .1 25 

9  1 0,000  1 1 /2-8 UN 1 .688 3.750 8.500 

9  1 5,000  1 7/8-8 UN 2.063 4.688 1 0.1 25 

9  20,000  21 /2-8 UN 2.688 6.250 1 3.750 

 FOOTNOTES 

 *  Tolerance on  tap end thread length:  + 0.063/−0 in.    
**  Tolerance on tap end  stud  length:  +  0.1 25/−0 in.  
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Table I.5―Stud Bolt Length Table for 6B Flange Connectors with  “R”  Gaskets (USC Units)  

 
 

LENGTH = 2(T +  t +  d)  +  S +  2(P)  

T is  total  flange thickness;  

t is  plus tolerance for flange thickness;  

d is  heavy hex nut th ickness;  

S is  flange face standoff (with  “R”  gasket);  

P is  point max.  (1 .5 x pi tch) .  

 
                                                                                                               Dimensions in  inches  

Flange Size       
and  Pressure 

Bolt Size        
and  Thread  

Length* 
Flange Size and          

Pressure 
Bolt Size        

and  Thread  
Length* 

2
1
/1 6  2000 5

/8-1 1  UNC 4.750 7
1
/1 6  2000 1 -8 UNC 7.250 

2
1
/1 6  3000 7

/8-9 UNC 6.250 7
1
/1 6  3000 1

1
/8-8 UN 8.250 

2
1
/1 6  5000 7

/8-9 UNC 6.250 7
1
/1 6  5000 1

3
/8-8 UN 1 1 .000 

2
9
/1 6  2000 3

/4-1 0 UNC 5.250 9 2000 1
1
/8-8 UN 8.250 

2
9
/1 6  3000 1 -8 UNC 6.750 9 3000 1

3
/8-8 UN 9.250 

2
9
/1 6  5000 1 -8 UNC 6.750 9 5000 1

5
/8-8 UN 1 2.250 

3
1
/8  2000 3

/4-1 0 UNC 5.500 1 1  2000 1
1
/4-8 UN 9.000 

3
1
/8  3000 7

/8-9 UNC 6.250 1 1  3000 1
3
/8-8 UN 9.750 

3
1
/8  5000 1

1
/8-8 UN 7.500 1 1  5000 1

7
/8-8 UN 1 4.000 

4
1
/1 6  2000 7

/8-9 UNC 6.250 1 3
5
/8  2000 1

1
/4-8 UN 9.250 

4
1
/1 6  3000 1

1
/8-8 UN 7.250 1 3

5
/8  3000 1

3
/8-8 UN 1 0.500 

4
1
/1 6  5000 1

1
/4-8 UN 8.250 1 6

3
/4  2000 1

1
/2-8 UN 1 0.500 

5
1
/8  2000 1 -8 UNC 7.000 1 6

3
/4  3000 1

5
/8-8 UN 1 2.000 

5
1
/8  3000 1

1
/4-8 UN 8.000 21

1
/4  2000 1

5
/8-8 UN 1 1 .750 

5
1
/8  5000 1

1
/2-8 UN 1 0.250 20

3
/4  3000 2-8 UN 1 4.500 

 FOOTNOTES 

 *  Tolerance on  bolt length:  

 +0.1 25,  −0 in.  for lengths up to 1 2 in.   

 +0.250,  −0 in.  for lengths over 1 2 in .  
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Table I.6―Tap End Stud Length  Table for 6B Studded Flange Connectors with  “R” Gaskets 
 

 
 

LENGTH = T +  t + d +  S +  P + TL + RF 

T is  total  flange thickness;  

t is  plus tolerance for flange thickness;  

d is  heavy hex nut th ickness;  

S is  flange face standoff (with  “R”  gasket) ;  

P is  point,  max.  (1 .5 x pi tch);  

TL is tap end thread length,  max.  [(one diameter +  1 .5 pitch)  + 
1 /
1 6] ;  

RF add amount of raised face present on  studded flanges,  i f not omitted,  to the length  of studs in  table.  

  Dimensions in  inches  

Flange Size 
and Pressure 

Bolt Size    
and  Thread  

Tap End  
Length* 

Nut End 
Length  

Length** 
Flange Size 
and Pressure 

Bolt Size 
and  Thread  

Tap End  
Length* 

Nut End 
Length  

Length** 

2
1
/1 6  2000 5

/8-1 1  UNC 0.761  1 .563 3.375 7
1
/1 6  2000 1 -8 UNC 1 .1 88 2.500 5.000 

2
1
/1 6  3000 7

/8-9 UNC 1 .042 2.1 88 4.375 7
1
/1 6  3000 1

1
/8-8 UN 1 .31 3 2.81 3 5.625 

2
1
/1 6  5000 7

/8-9 UNC 1 .042 2.1 88 4.375 7
1
/1 6  5000 1

3
/8-8 UN 1 .563 3.438 7.250 

2
9
/1 6  2000 3

/4-1 0 UNC 0.900 1 .875 3.750 9 2000 1
1
/8-8 UN 1 .31 3 2.81 3 5.625 

2
9
/1 6  3000 1 -8 UNC 1 . 1 88 2.500 4.750 9 3000 1

3
/8-8 UN 1 .563 3.438 6.375 

2
9
/1 6  5000 1 -8 UNC 1 . 1 88 2.500 4.750 9 5000 1

5
/8-8 UN 1 .81 3 4.063 8. 1 25 

3
1
/8  2000 3

/4-1 0 UNC 0.900 1 .875 3.875 1 1  2000 1
1
/4-8 UN 1 .438 3.1 25 6. 1 25 

3
1
/8  3000 7

/8-9 UNC 1 .042 2.1 88 4.375 1 1  3000 1
3
/8-8 UN 1 .563 3.438 6.625 

3
1
/8  5000 1

1
/8-8 UN 1 .31 3 2.81 3 5.250 1 1  5000 1

7
/8-8 UN 2.063 4.688 9.250 

4
1
/1 6  2000 7

/8-9 UNC 1 .042 2.1 88 4.375 1 3
5
/8  2000 1

1
/4-8 UN 1 .438 3.1 25 6.250 

4
1
/1 6  3000 1

1
/8-8 UN 1 .31 3 2.81 3 5.1 25 1 3

5
/8  3000 1

3
/8-8 UN 1 .563 3.438 7.000 

4
1
/1 6  5000 1

1
/4-8 UN 1 .438 3. 1 25 5.750 1 6

3
/4  2000 1

1
/2-8 UN 1 .688 3.750 7. 1 25 

5
1
/8  2000 1 -8 UNC 1 . 1 88 2.500 4.875 1 6

3
/4  3000 1

5
/8-8 UN 1 .81 3 4.063 8.000 

5
1
/8  3000 1

1
/4-8 UN 1 .438 3. 1 25 5.625 21

1
/4  2000 1

5
/8-8 UN 1 .81 3 4.063 8.000 

5
1
/8  5000 1

1
/2-8 UN 1 .688 3.750 7.000 20

3
/4  3000 2-8 UN 2.1 88 5.000 9.625 

 FOOTNOTES 

 *  Tolerance on tap end thread length:  +0.063/−0 in.   

 **  Tolerance on  tap end stud length;  +0.1 25/−0 in.   
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Annex J  
(normative)  

Weld-neck Flanges 

J.1  General  

J.1 .1   Application 

There shall  be two applications of weld-neck flanges as fol lows.  

—  Standard:  Weld-neck flanges designed and manufactured to be welded to equipment  covered by th is 
specification,  with  or without additional  machining,  to meet the requirements of 1 4.1  for integral  flanges 
when completed.  

—  Nonstandard:  Weld-neck flanges designed and manufactured to be welded to piping  or other types of 
equipment not covered by this specification.  

J.1 .2  Type and Pressure Rating 

There shall  be two types of weld-neck flanges.  

—  Type 6B weld-neck flanges shall  be designed and manufactured such that they can be bolted to a 
matching  6B flanged or studded connector with  a rated working  pressure of 1 3.8 MPa,  20.7 MPa,  or 
34.5 MPa (2000 psi,  3000 psi ,  or 5000 psi) .  

—  Type 6BX weld-neck flanges shal l  be designed and manufactured such that they can  be bolted to a 
matching  6BX flanged or studded connector with  a rated working  pressure of 69.0 MPa,  1 03.5 MPa,  or 
1 38.0 MPa (1 0,000 psi,  1 5,000 psi ,  or 20,000 psi) .  

J.2    Design 

J.2.1   Design Responsibil ity 

NOTE A loose weld-neck flange has two distinct sections as shown in  Figure J .1 ,  a flange (rim)  section  and a hub 
(neck)  section.   

The fol lowing  shal l  apply.  

—  Design  of the flange section  in  the finished state as an  integral  flange shal l  be ful ly establ ished by the 
requirements in  part 1 4. 1 .  

—  Design  of the hub section  shal l  be the responsibi l i ty of the manufacturer.   

 

 

 

 

 



 SPECIFICATION FOR WELLHEAD AND TREE EQUIPMENT  367 

    

 

Dimensions in  inches (mil l imeters)  

 

 

Figure J.1—Weld-neck Flange Dimensions 

J.2.2   Flange Dimensions 

Dimensions of the weld-neck flange section shal l  conform  to Table  D.1 /Table E.1 ,  Table D.2/Table E.2,  
Table D.3/Table E.3,  Table D.4/Table E.4,  Table D.5/Table E.5,  Table D.6/Table E.6 or Table D.7/Table E.7 
for the fol lowing  from  Figure J .1 :  

B   is  maximum bore diameter;  

OD   is  outside diameter of flange;  

C  is  chamfers (2)  on  flange OD;  

K  is  raised face diameter (if appl icable) ;  

T  is  total  thickness of flange;  

BC  is  bolt circle diameter;  

N  is  number of bolt holes;  

BH   is  diameter of bolt holes;  

Q  is  height of raised face (if appl icable) .  

J.2.3   Hub Dimensions 

J.2.3.1  Hub Dimensions for Standard Applications 

For weld-neck flanges that are welded to a body or a piece of equipment and subsequently completed as 
integral  flanges,  dimensions of the hub section  should  conform  to Table D.1 /Table E. 1 ,  Table D.2/Table E.2,  
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Table D.3/Table E.3,  Table D.4/Table E.4,  Table D.5/Table E.5,  Table D.6/Table E.6 or Table D.7/Table E.7 
for the fol lowing  from  Figure J .1 :  

X is  hub diameter (at flange),  6B flanges;  

J1  is  hub diameter (at flange),  6BX flanges;  

J2  is  reduced (optional)  hub diameter for 6BX flanges;  

J3  is  m inimum length  of optional  taper from  J1  to J2  for 6BX flanges;  

R is  fi l let radius (between hub section and  flange section) .  

NOTE  The taper dimensions J2  and J3  are minimum values;  a more gradual  taper or a straight hub diameter of J1  is 
permitted.  

For Type 6BX flanges,  hub dimensions beyond the J3  length  shall  be established by the manufacturer in  
conformance with  Section  5.  

For Type 6B flanges,  hub dimensions beyond the radius,  R,  at diameter X shal l  be establ ished by the 
manufacturer in  conformance with  Section  5.  

Hub dimensions on  equipment for which  reduced bores are permitted ( for example,  chokes,  check valves)  
shall  be established by the manufacturer in  conformance with  Section  5.  

J.2.3.2 Hub Dimensions for Nonstandard Applications 

For weld-neck flanges designed to be welded to piping  or other types of equipment outside the scope of th is 
specification,  hub dimensions shal l  be establ ished by the manufacturer in  conformance with  Section  5 or 
other design  standard that is appl icable to the equipment.   

I f the nominal  bore of the welding  end is smaller than the nominal  bore of the pipe by a difference of 4.8 mm 
(0.1 8 in. )  or more,  the flange shall  be taper bored from  the weld end at a slope not exceeding  3 to 1 .  
However,  requirements for m inimum wall  th ickness shall  apply.  

J.2.4   Weld  End Preparation 

The weld end preparation  shall  be designed to achieve ful l  penetration of the pressure wal l  after all  
machining.   

NOTE A recommended preparation design  is shown in  Figure J .2.   

Other preparations shall  be acceptable.  
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a) Dimensions in  mill imeters 

 

   

  
 

b)  Dimensions in  inches 

Figure J.2—Recommended Weld End Preparation for Type 6B and 6BX Weld-end Flanges 
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Annex K 
(informative)  

Top Connectors 

K.1  General  

Annex K recommends dimensions and material  strengths for top connectors,  also known as tree caps,  for 
the most common sizes and pressure ratings.  The dimensions and material  specifications indicated al low for 
conformance with  al l  other requirements for top connectors,  as specified in  this specification.  

I f this annex is appl ied,  the fol lowing  requirements shal l  be met.  

K.2 Materials 

Materials shal l  meet the requirements of 6.2 and have a minimum 0.2 % offset yield  strength  of 51 7 MPa 
(75,000 psi)  and a maximum hardness of 237 HBW to be suitable for H2S service.  The appropriate material  
selection shall  be made in  accordance with  Table 3.  

K.3 Design 

NOTE 1   The top connectors are designed for use in  combinations of nominal  size ranges and rated working pressure 
as shown in  Table K.1  and Table K.2 and Figure K.1  and Figure K.2.  

NOTE 2  Provisions on  the bonnet nut other than  those indicated in  Figure K.1  and Figure K.2 for transfer of make -up 
torque may be provided  but are not specified in  th is specification.  

The threads shall  conform  to ASME B1 .5 Acme screw threads,  as specified  in  Table K.1 .  

K.4 Dimensions—Top Connector,  Seal,  Bleeder Connector 

Dimensions for top connectors shall  conform  to Table K.1 ,  Table K.2,  Table K.3 and Table K.4;  flanges shal l  
conform  to the appropriate tables and requirements of 1 4.1 ,  and 1 6B and 1 6BX clamp hubs shall  conform  to 
API  1 6A.  

The dimensions and  materials of the “O”-ring  seals of the caps are specified in  Table  K.5,  Table K.6,  and  
Table K.7 and shal l  conform  to SAE AS568A.  

The dimensions of the bleeder connector shal l  conform  to 9.3 depending  on  the pressure rating  of the top 
connector.  

K.5 Quality Control  

The qual ity control  requirements shall  be in  accordance with  1 4.7.4.  

K.6 Marking 

Marking  shal l  be as specified in  Section  1 2.  

K.7 Storing  and Shipping 

Storing  and shipping  shall  be as specified in  Section 1 3.   
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Table K.1—Standard Top Connector Sizes 

Nominal  Tree Cap 
Bore Size 

Rated Working  
Pressure 

Thread Size 

A a  
in .  

Seal  Bore Diameter 

in.  MPa psi  mm in.  

2
9
/1 6  1 03.5 1 5,000 

b
 5

3
/4  —  4THD Acme-2G 1 01 .60 4.000 

2
9
/1 6  1 38.0 20,000 6

1
/4  —  4THD Acme-2G 1 01 .60 4.000 

3
1 /
8  34.5 5000 

b
 5

3
/4  —  4THD Acme-2G 1 01 .60 4.000 

3
1
/1 6  69.0 1 0,000 5

3
/4  —  4THD Acme-2G 1 01 .60 4.000 

3
1
/1 6  1 03.5 1 5,000 7

1
/2  —  4THD Acme-2G 1 39.70 5.500 

4
1
/1 6  34.5 5000 

b
 8

3
/8  —  4THD Acme-2G 1 33.35 5.250 

4
1
/1 6  69.0 1 0,000 8

3
/8  —  4THD Acme-2G 1 33.35 5.250 

4
1
/1 6  1 03.5 1 5,000 9

1
/2  —  4THD Acme-2G 1 58.75 6.250 

5
1
/8  34.5 5000 

b
 9  —  4THD Acme-2G 1 71 .45 6.750 

5
1
/8  69.0 1 0,000 9 —  4THD Acme-2G 1 71 .45 6.750 

5
1
/8  1 03.5 1 5,000 1 2

1
/4  —  4THD Acme-2G 1 77.80 7.000 

6
3
/8  34.5 5000 

b
 9

1
/2  —  4THD Acme-2G 203.20 8.000 

6
3
/8  69.0 1 0,000 1 1

1
/2  —  4THD Acme-2G 209.55 8.250 

FOOTNOTES 

a    See Figure K.1  and Figure K.2.  
b
   Pressures up to and including this rated working  pressure.  

 
Table K.2—Top Connector Body,  Inside and Outside Diameter Combinations 

 
 

Nominal  
Size 

Rated Working  
Pressure 

ID 

Maximum Inside Diameter a  

OD 

Minimum Outside Diameter 

in.  MPa psi  mm in.  mm in.  

2
9
/1 6  1 03.5 1 5,000 65.8 2.59 1 09.0 4.29 

2
9
/1 6  1 38.0 20,000 65.8 2.59 1 44.5 5.69 

3
1
/8  34.5 5000 81 .8 3.22 94.5 3.72 

3
1
/1 6  69.0 1 0,000 78.5 3.09 1 04.6 4.1 2 

3
1
/1 6  1 03.5 1 5,000 78.5 3.09 1 26.7 4.99 

4
1
/1 6  34.5 5000 1 08.7 4.28 1 25.7 4.95 

4
1
/1 6  69.0 1 0,000 1 03.9 4.09 1 39.2 5.48 

4
1
/1 6  1 03.5 1 5,000 1 03.9 4.09 1 66.4 6.55 

5
1
/8  34.5 5000 1 31 .1  5. 1 6 1 57.0 6.1 8 

5
1
/8  69.0 1 0,000 1 31 .1  5. 1 6 1 74.0 6.85 

5
1
/8  1 03.5 1 5,000 1 31 .1  5. 1 6 21 2.1  8.35 

6
3
/8  34.5 5000 1 62.8 6.41  200.2 7.88 

6
3
/8  69.0 1 0,000 1 62.8 6.41  221 .7 8.73 

FOOTNOTE 

a    See Figure K.1  and Figure K.2.  
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Dimensions in  mi l l imeters unless noted otherwise;   
surface roughness in  micrometers 

 
a)   Blanking  plug  

 

b)    Body               c)    Bonnet nut 
Key 

1  bleed port connector 
2 back-up ring  (i f used)  
3  O-ring  (i f back-up ring  is used)  
4 seal  
5 flange in  accordance with  1 4.1  
6 ID in  accordance with  Table K.2  

a  Use 1 .5 x 45° for radial  wal l  th ickness less than  1 0.1 6 mm.  
b  A-4 thread 29° Acme 2G.  
c  Remove feather edge (see Table K.1 ) .  
d  I f appl icable.  
e  Thread rel ief.  
f  Gripping  grooves 1 .5   0.5 wide x 1 .0   0.5 deep x 45° wal ls.  Typical ly,  there are 36  grooves along  entire length 

equally spaced around OD.  Visually inspect grooves only.  
 

Figure K.1—Top Connector for Tree—SI  Units 
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Table K.3—Dimensions for Top Connectors—SI  Units 
(See Figure K.1  for Location  of Dimensions)  

 
Dimensions in  mi l l imeters 

Dimensions  

Nominal  Size 

2
9
/1 6  3

1
/8  3

1
/1 6  2

9
/1 6  3

1
/1 6  4

1
/1 6  4

1
/1 6  

Rated Working  Pressure  
MPa 

1 03.5 34.5 69.0 1 38.0 1 03.5 34.5 69.0 

B 1 1 3.3/1 1 4.3 1 1 4.3/1 1 5.3 1 1 3.8/1 1 4.3 1 1 8.6/1 1 9.1  

C 88.9/91 .9 91 .9/92.5 88.9/89.4 92.2/92.7 

D 1 66.1 /1 65.1  1 91 .5/1 90.5 21 6.9/21 5.9 242.6/242.1  

E 1 1 5.6/1 1 6.1  1 34.6/1 35.1  1 55.2/1 55.7 1 82.1 /1 82.6 

F 1 39.70/1 40.00 1 52.40/1 52.70 1 84.1 5/1 84.45 206.38/206.68 

G 1 47.57/1 48.08 1 60.27/1 60.78 1 92.02/1 92.53 21 4.25/21 4.76 

H 1 40.7/1 39.7 1 40.7/1 39.7 1 40.7/1 39.7 1 40.0/1 38.9 

I 1 46.05/1 45.72 1 58.75/1 58.42 1 90.50/1 90.1 7 21 2.73/21 2.39 

J 1 01 .60/1 01 .75 1 01 .60/1 01 .75 1 39.70/1 39.85 1 33.35/1 33.50 

K 86.9/85.9 82.8/81 .8 91 .4/90.4 95.8/94.7 

L 75.7/76.7 91 .4/92.5 75.7/76.7 67.6/68.6 

M 1 37.52/1 37.01  1 50.1 6/1 49.68 1 81 .81 /1 81 .31  203.96/203.45 

N 1 26.5/1 27.5 1 45.5/1 46.6 1 64.6/1 65.6 1 88.5/1 89.5 

P 1 01 .50/1 01 .35 1 01 .50/1 01 .35 1 39.60/1 39.45 1 33.25/1 33.1 0 

Q 66.5 66.5 91 .7 1 02.1  

R 51 .3/50.3 51 .3/50.3 51 .3/50.3 51 .3/50.3 

S 92.35/92.20 92.35/92.20 1 30.45/1 30.30 1 21 .46/1 21 .31  

T 6.6/7.6 1 7.0/1 8.0 1 7.5/1 8.5 9.1 /1 0.2 

U 1 8.5/1 9.6 34.5/35.6 34.5/35.6 1 8.5/1 9.6 

V 60.5/61 .5 60.5/61 .5 60.5/61 .5 36.1 /37.1  

W 1 06.2/1 05.2 1 1 4.8/1 1 3.8 1 06.2/1 05.2 97.0/96.0 

X 1 66.9 1 74.5 1 65.4 1 48.3 

Y 76.2 88.9 76.2 70.4 

Z 1 1 4.8/1 1 4.3 1 33.9/1 33.4 1 54.4/1 53.9 1 78.3/1 77.8 

AA 1 39.4/1 38.9 1 51 .9/1 51 .4 1 81 .9/1 81 .4 204.7/204.2 
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Dimensions in  mi l l imeters unless noted otherwise;  
surface roughness in  micrometers 

 
a)   Blanking  plug  

 

b)    Body               c)    Bonnet nut 
Key 

1  bleed port connector 
2 back-up ring  (i f used)  
3  O-ring  (i f back-up ring  is used)  
4 seal  
5 flange in  accordance with  1 4.1  
6 ID in  accordance with  Table K.2  
a  Use 1 .5 x 45° for radial  wal l  th ickness less than  1 0.1 6 mm.  
b  A-4 thread 29° Acme 2G.  
c  Remove feather edge (see Table K.1 ) .  
d  I f appl icable.  
e  Thread rel ief.  
f  Gripping  grooves 1 .5   0.5 wide x 1 .0   0.5 deep x 45° wal ls.  Typical ly,  there are 36  grooves along  entire length 

equally spaced around OD.  Visually inspect grooves only.  
 

Figure K.1—Top Connector for Tree—SI  Units (repeated)  
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Table K.3—Dimensions for Top Connectors—SI  Units (continued)  
(See Figure K.1  for Location  of Dimensions)  

Dimensions in  mi l l imeters 

Dimensions 

Nominal  Size 

4
1
/1 6  5

1
/8  5

1
/8  5

1
/8  6

3
/8  6

3
/8  

Rated Working  Pressure 

MPa 

1 03.5 34.5 69.0 1 03.5 34.5 69.0 

B 1 1 6.8/1 1 7.3 1 1 3.8/1 1 4.3 1 77.8/1 78.3 1 1 3.8/1 1 4.3 1 53.4/1 53.9 

C 1 01 .6/1 02.1  1 01 .6/1 02.1  1 36.7/1 37.2 1 01 .6/1 02.1  1 23.7/1 25.2 

D 277.9/276.9 267.7/266.7 369.3/368.3 267.7/266.7 331 .2/330.2 

E 209.6/21 0.1  200.9/201 .4 261 .4/261 .9 21 7.2/21 7.7 253.2/253.7 

F 234.95/235.25 222.25/222.55 304.80/305.1 0 234.95/235.25 285.75/286.05 

G 242.82/243.33 230.1 2/230.63 31 2.67/31 3.1 8 242.82/243.33 293.62/294.1 3 

H 1 40.7/1 39.7 1 40.7/1 39.7 222.8/221 .7 1 40.7/1 39.7 1 86.2/1 85.2 

I 241 .30/240.97 228.60/228.27 31 1 .1 5/31 0.82 241 .30/240.97 292.1 0/291 .77 

J 1 58.75/1 58.90 1 71 .45/1 71 .60 1 77.80/1 77.95 203.20/203.35 209.55/209.70 

K 82.3/81 .3 1 00.6/99.6 1 1 8.6/1 1 7.6 1 02.1 /1 01 .1  1 1 7.9/1 1 6.8 

L 88.9/89.9 72.6/73.7 1 1 1 .3/1 1 2.3 68.6/69.6 94.7/95.8 

M 234.44/233.93 21 9.81 /21 9.30 302.1 1 /301 .60 232.46/231 .95 283.1 1 /282.60 

N 21 8.2/21 9.2 202.7/203.7 289.1 /290.1  228.1 /229.1  272.5/273.6 

P 1 58.65/1 58.50 1 71 .35/1 71 .20 1 77.70/1 77.55 203.1 0/202.95 209.45/209.30 

Q 1 02.1  1 40.7 1 30.0 1 77.8 1 62.6 

R 51 .3/50.3 51 .3/50.3 51 .3/50.3 51 .3/50.3 51 .3/50.3 

S 1 46.86/1 46.71  1 59.56/1 59.41  1 65.91 /1 65.76 1 91 .31 /1 91 .1 6 1 97.66/1 97.51  

T 1 7.0/1 8.0 9.1 /1 0.2 1 9.8/20.8 9.1 /1 0.2 1 9.8/20.8 

U 31 .2/32.3 23.1 /24.1  40.6/41 .7 20.3/21 .3 40.6/41 .7 

V 52.8/53.8 53.3/54.4 51 .3/52.3 53.3/54.4 51 .3/52.3 

W 1 1 8.9/1 1 7.9 1 02.1 /1 01 .1  1 59.3/1 58.2 91 .4/90.4 1 24.5/1 23.4 

X 1 72.0 1 57.7 236.0 1 50.6 1 89.5 

Y 83.8 95.0 1 1 4.3 53.3 96.5 

Z 206.8/206.2 200.2/1 99.6 260.6/260.1  21 6.4/21 5.9 252.5/252.0 

AA 233.4/232.9 220.7/220.2 303.5/303.0 233.9/233.4 284.2/283.7 
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Dimensions in  inches  unless noted otherwise;  
surface roughness in  microinches 

 
a)   Blanking  plug  

  
b)   Body           c)    Bonnet nut 

Key 

1  bleed port connector 
2 back-up ring  (i f used)  
3  O-ring  (i f back-up ring  is used)  
4 seal  
5 flange in  accordance with  1 4.1  
6 ID in  accordance with  Table K.2 

a  Use 0.06 x 45° for radial  wal l  th ickness less than  0.40 in.  
b  A-4 THD 29° Acme 2G.  
c  Remove feather edge (see Table K.1 ).  
d  I f appl icable.  
e  Thread rel ief.  
f  Gripping  grooves 0.06   0.02 wide x 0.04   0.02 deep x 45° wal ls.  Typically,  there are 36 grooves along  entire 

length  equally spaced around OD.  Visual ly inspect grooves only.  

Figure K.2—Top Connector for Tree—USC Units   
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Table K.4—Dimensions for Top Connectors—USC Units 
(See Figure K.2 for Location  of Dimensions)  

Dimensions in  inches 

Dimensions  

Nominal  Size 

2
9
/1 6  3

1
/8  3

1
/1 6   2

9
/1 6  3

1
/1 6  4

1
/1 6  4

1
/1 6  

Rated Working  Pressure 

psi  

1 5,000 5000 1 0,000 20,000 1 5,000 5000 1 0,000 

B 4.46/4.50 4.50/4.54 4.48/4.50 4.67/4.69 

C 3.50/3.62 3.62/3.64 3.50/3.52 3.63/3.65 

D 6.54/6.50 7.54/7.50 8.54/8.50 9.55/9.53 

E 4.55/4.57 5.30/5.32 6.1 1 /6.1 3 7.1 7/7.1 9 

F 5.500/5.51 2 6.000/6.01 2 7.250/7.262 8.1 25/8.1 37 

G 5.81 0/5.830 6.31 0/6.330 7.560/7.580 8.435/8.455 

H 5.54/5.50 5.54/5.50 5.54/5.50 5.51 /5.47 

I 5.750/5.737 6.250/6.237 7.500/7.487 8.375/8.362 

J 4.000/4.006 4.000/4.006 5.500/5.506 5.250/5.256 

K 3.42/3.38 3.26/3.22 3.60/3.56 3.77/3.73 

L 2.98/3.02 3.60/3.64 2.98/3.02 2.66/2.70 

M 5.41 4/5.394 5.91 2/5.893 7.1 58/7.1 38 8.030/8.01 0 

N 4.98/5.02 5.73/5.77 6.48/6.52 7.42/7.46 

P 3.996/3.990 3.996/3.990 5.496/5.490 5.246/5.240 

Q 2.62 2.62 3.61  4.02 

R 2.02/1 .98 2.02/1 .98 2.02/1 .98 2.02/1 .98 

S 3.636/3.630 3.636/3.630 5.1 36/5.1 30 4.782/4.776 

T 0.26/0.30 0.67/0.71  0.69/0.73 0.36/0.40 

U 0.73/0.77 1 .36/1 .40 1 .36/1 .40 0.73/0.77 

V 2.38/2.42 2.38/2.42 2.38/2.42 1 .42/1 .46 

W 4.1 8/4.1 4 4.52/4.48 4.1 8/4.1 4 3.82/3.78 

X 6.57 6.87 6.51  5.84 

Y 3.00 3.50 3.00 2.77 

Z 4.52/4.50 5.27/5.25 6.08/6.06 7.02/7.00 

AA 5.49/5.47 5.98/5.96 7.1 6/7.1 4 8.06/8.04 
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Dimensions in  inches unless noted otherwise;  
surface roughness in  microinches 

 
a)   Blanking  plug  

 
b)   Body           c)    Bonnet nut 

Key 

1  bleed port connector 
2 back-up ring  (i f used)  
3  O-ring  (i f back-up ring  is used)  
4 seal  
5 flange in  accordance with  1 4.1  
6 ID in  accordance with  Table K.2 

a  Use 0.06 x 45° for radial  wal l  th ickness less than  0.40 in.  
b  A-4 THD 29° Acme 2G.  
c  Remove feather edge (see Table K.1 ).  
d  I f appl icable.  
e  Thread rel ief.  
f  Gripping  grooves 0.06   0.02 wide x 0.04   0.02 deep x 45° wal ls.  Typically,  there are 36 grooves along  entire 

length  equally spaced around OD.  Visual ly inspect grooves only.  

Figure K.2—Top Connector for Tree—USC Units (repeated)  
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Table K.4—Dimensions for Top Connectors—USC Units (continued)  
(See Figure K.2 for Location  of Dimensions)  

 
Dimensions in  inches 

Dimensions 

Nominal  Size 

4
1
/1 6  5

1
/8  5

1
/8  5

1
/8  6

3
/8  6

3
/8  

Rated Working  Pressure 
psi  

1 5,000 5000 1 0,000 1 5,000 5000 1 0,000 

B 4.60/4.62 4.48/4.50 7.00/7.02 4.48/4.50 6.04/6.06 

C 4.00/4.02 4.00/4.02 5.38/5.40 4.00/4.02 4.87/4.93 

D 1 0.94/1 0.90 1 0.54/1 0.50 1 4.54/1 4.50 1 0.54/1 0.50 1 3.04/1 3.00 

E 8.25/8.27 7.91 /7.93 1 0.29/1 0.31  8.55/8.57 9.97/9.99 

F 9.250/9.262 8.750/8.762 1 2.000/1 2.01 2 9.250/9.262 1 1 .250/1 1 .262 

G 9.560/9.580 9.060/9.080 1 2.31 0/1 2.330 9.56/9.58 1 1 .56/1 1 .58 

H 5.54/5.50 5.54/5.50 8.77/8.73 5.54/5.50 7.33/7.29 

I 9.500/9.487 9.000/8.987 1 2.250/1 2.237 9.500/9.487 1 1 .500/1 1 .487 

J 6.250/6.256 6.750/6.756 7.000/7.006 8.000/8.006 8.250/8.256 

K 3.24/3.20 3.96/3.92 4.67/4.63 4.02/3.98 4.64/4.60 

L 3.50/3.54 2.86/2.90 4.38/4.42 2.70/2.74 3.73/3.77 

M 9.230/9.21 0 8.654/8.634 1 1 .894/1 1 .874 9.1 52/9.1 32 1 1 .1 46/1 1 .1 26 

N 8.59/8.63 7.98/8.02 1 1 .38/1 1 .42 8.98/9.02 1 0.73/1 0.77 

P 6.246/6.240 6.746/6.740 6.996/6.990 7.996/7.990 8.246/8.240 

Q 4.02 5.54 5.1 2 7.00 6.40 

R 2.02/1 .98 2.02/1 .98 2.02/1 .98 2.02/1 .98 2.02/1 .98 

S 5.782/5.776 6.282/6.276 6.532/6.526 7.532/7.526 7.782/7.776 

T 0.67/0.71  0.36/0.40 0.78/0.82 0.36/0.40 0.78/0.82 

U 1 .23/1 .27 0.91 /0.95 1 .60/1 .64 0.80/0.84 1 .60/1 .64 

V 2.08/2.1 2 2.1 0/2.1 4 2.02/2.06 2.1 0/2.1 4 2.02/2.06 

W 4.68/4.64 4.02/3.98 6.27/6.23 3.60/3.56 4.90/4.86 

X 6.77 6.21  9.29 5.93 7.46 

Y 3.30 3.74 4.50 2.1 0 3.80 

Z 8.1 4/8.1 2 7.88/7.86 1 0.26/1 0.24 8.52/8.50 9.94/9.92 

AA 9.1 9/9.1 7 8.69/8.67 1 1 .95/1 1 .93 9.21 /9.1 9 1 1 . 1 9/1 1 . 1 7 
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Dimensions in  mi l l imeters unless noted otherwise 

 
 

FOOTNOTES 
a   For O-ring  size,  see Table K.5.  
b   Make 1  cut as shown 0.8 mm wide flush;  steps not al lowed.  

NOTE Material  is  nylon.  Prior to installation,  soften  by boi l ing  in  water for 4  h.  

Figure K.3—Back-up Ring  for Seal—SI  Units 
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Table K.5—Seals for Top Connector Plugs for H2S Service 

Nominal  Size 

in.  

Rated Working  Pressure 
Seals a 

Back-up Ring  

Required b  MPa psi  

2
9
/1 6  1 03.5 1 5,000 SAE AS 568-342-90 FKM —  

3
1
/8  34.5 5000 SAE AS 568-342-90 FKM —  

3
1
/1 6   69.0 1 0,000 SAE AS 568-342-90 FKM —  

2
9
/1 6  1 38.0 20,000 

SAE AS 568-342-90 FKM 
Yes 

SAE AS 568-1 53-80 FKM  c  

3
1
/1 6  1 03.5 1 5,000 

SAE AS 568-354-90 FKM 
Yes 

SAE AS 568-1 59-80 FKM  c  

4
1
/1 6  34.5 5000 SAE AS 568-427-90 FKM —  

4
1
/1 6  69.0 1 0,000 SAE AS 568-427-90 FKM —  

4
1
/1 6  1 03.5 1 5,000 

SAE AS 568-435-90 FKM 
Yes 

SAE AS 568-1 61 -80 FKM  c  

5
1
/8  34.5 5000 SAE AS 568-438-90 FKM —  

5
1
/8   69.0 1 0,000 SAE AS 568-438-90 FKM —  

5
1
/8  1 03.5 1 5,000 

SAE AS 568-439-90 FKM 
Yes 

SAE AS 568-1 66-80 FKM  c  

6
3
/8  34.5 5000 SAE AS 568-443-90 FKM —  

6
3
/8  69.0 1 0,000 

SAE AS 568-444-90 FKM 
Yes 

SAE AS 568-1 68-80 FKM  c  

FOOTNOTES 

Al l  O-rings specified are suitable for H2S service.
 

a    FKM according  to ASTM D1 41 8.  

b    See Figure K.3 and Table K.6 for back-up ring detai ls and dimensions.  
c    The O-rings marked 80 (durometer)  are used on the outside of a back-up ring.  

 

 
Table K.6—Back-up Ring  for Seal—SI  Units  
(See Figure K.3 for Location  of Dimensions)  

                                                                                                              Dimensions in  mi l l imeters  unless noted otherwise 

Nominal  Size Rated Working Pressure    

in.  MPa OD IDR ID 

2
9
/1 6  1 38.0 1 02.84/1 02.95 97.79/98.04 93.65/93.75 

3
1
/1 6  1 03.5 1 40.94/1 41 .1 0 1 35.64/1 36.1 4 1 31 .80/1 31 .95 

4
1
/1 6  1 03.5 1 59.94/1 60.1 0 1 54.69/1 54.94 1 48.31 /1 48.46 

5
1
/8  1 03.5 1 78.59/1 78.74 1 72.97/1 73.23 1 66.70/1 66.85 

6
3
/8  69.0 21 0.34/21 0.49 204.72/204.98 1 98.45/1 98.60 
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Dimensions in  inches  unless noted otherwise 

 
FOOTNOTES 
a    For O-ring  size,  see Table K.5.  
b    Make 1  cut as shown 0.03 in.  wide flush;  steps not al lowed.  

Material  is nylon.  Prior to instal lation,  soften by boi l ing  in  water for 4 h.  

Figure K.4—Back-up Ring  for Seal—USC Units 
 

Table K.7—Back-up Ring  for Seal—USC Units 
(See Figure K.4 for Location  of Dimensions)  

Dimensions in  inches 

Nominal  Size Rated Working  
Pressure 

   

in.  psi  OD IDR ID 

2
9
/1 6  20,000 4.049/4.053 3.85/3.86 3.687/3.691  

3
1
/1 6  1 5,000 5.549/5.555 5.34/5.36 5.1 89/5.1 95 

4
1
/1 6  1 5,000 6.297/6.303 6.09/6.1 0 5.839/5.845 

5
1
/8  1 5,000 7.031 /7.037 6.81 /6.82 6.563/6.569 

6
3
/8  1 0,000 8.281 /8.287 8.06/8.07 7.81 3/7.81 9 
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Annex L 
(informative)  

Segmented Flanges 

L.1    General   

NOTE 1  Segmented flanges for dual  completion are included in  th is specification  to provide interchangeable 
replacement equipment for existing  instal lations.   

NOTE 2  Segmented flanges are of the ring -joint type and are designed with  the ring  groove in  a recessed 
counterbore.  Depending on  tolerances and whether the gasket has been properly seated,  the connection make-up 
bolting  force can react on  the surface outside the  recessed face of the flange.   

The segmented flange shal l  be of the through-bolted or studded design.   

NOTE 3  Face-to-face contact is not necessary for the proper functioning  of segmented flanges.   

L.2   Dimensions  

Segmented flange dimensions shall  conform  to  Table L.1  or Table L.2.  Ring  groove dimensions shal l  
conform  to Table D.1 0/Table E. 1 0.   

L.3   Flange Face  

The flange face shall  be fully machined.  The nut-bearing  surface shal l  be parallel  to the flange gasket 
counterbored face within  1 °.  The back face may be ful ly machined or spot-faced at the bolt holes.   

L.4   Gaskets  

Segmented flanges shal l  use RX gaskets  specified in  Table L.2 that conform  to the requirements of 1 4.2.   

L.5   Corrosion-resistant Ring  Grooves  

Corrosion-resistant ring  grooves manufactured in  segmented flanges shal l  meet the specified minimum yield  
strength  of the base material.   

L.6   Service Limitations 

These flanges shall  not be used for H2S service,  and shall  not be marked with  material  classes DD,  EE, FF, or HH.   

NOTE The use of these flanges for gas service with  or without H2S is not recommended.   

L.7   Installation  

Segmented flanges should  be used in  pairs  (i .e.  two flanges side-by-side,  for dual  completions) .  Manifolds 
should  be rig idly clamped together to add stabi l i ty to the flanges when subjected to bending  loads.   

L.8   Ring  Groove Surface  

The 23° surfaces on ring  grooves shal l  have a surface finish  no rougher than 1 .6 μm Ra  (63 μ in .  RMS).  



384 API  SPECIFICATION 6A 

 
 

 

 

Table L.1―Dimensions for 34.5 MPa Rated Working  Pressure,  Segmented Flanges for Dual  Completion  
 

a)  SI  units 

 
                                                                                                                                                 Dimensions in  mi l l imeters 
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Table L.1—Dimensions for 34.5 MPa Rated Working  Pressure,  Segmented Flanges for Dual  
Completion—a)   SI  Units (continued)  

                                                                                                          Dimensions in  mil l imeters unless noted otherwise 

Nominal  
Size of 
Flange 

Max.  
Bore 

Outside 
Diameter 
of Flange 

Total  
Thickness 
of Flange 

Distance 
Flat to 
Center 

Minimum 
Radius 

Diameter of 
Hub 

Diameter of  
Counterbore 

Depth of 
Counterbore 

in.  B  OD  T E FR  J K Q  

Tolerance> max.  ± 1 .5  +3.0 
–0  

+0 
–0.5  

min.    
+0.5 
−0  

+0.25 
−0  

1
3
/8  35.3 1 30.0 39.6 29.5 6 56.4 +0/–0.5 52.3 2.77 

1
1 3
/1 6  46.5 1 55.4 52.3 35.1  3  69.9 +0/–0.5 66.5 1 .83 

2
1
/1 6  53.1  1 66.6 53.8 44.5 3  77.0 +0/–0.8 79.2 3.68 

2
9
/1 6  65.8 21 2.9 63.5 56.4 3  93.7 +0/–0.8 1 01 .6 3.68 

3
1
/8  80.3 231 .6 69.9 63.5 3  1 1 4.3 +0/–0.8 1 1 5.8 3.30 

4
1
/1 6  1 03.9 269.7 69.9 74.7 25 1 33.4 +0/–0.8 1 44.5 5.33 

4
1
/1 6  x 4

1
/4  1 08.7 269.7 69.9 74.7 25 1 33.4 +0/–0.8 1 44.5 5.33 

 

                                                                                                           Dimensions in  mil l imeters unless noted otherwise 

Nominal  
Size of 
Flange 

 

 

Diameter 
of Bolt 
Circle 

 

 

Diameter 
of Bolt 
Holes 

 

 

Number 
of Bolt 
Holes 

 

 

Bolt 
Hole 
Offset 

 

 

Bolt 
Hole 
Offset 

 

 

Bolt 
Hole 
Offset 

 

 

Bolt Size 
and TPI  

 

 

Bore-to-
bore 

Spacing  

 

 

Stud 
Length,  
Studded 
x Flange  

Stud 
Length,  
Flange 

x 
Flange 

in.  BC BH M X Y Z in .  BB    

Tolerance>   
+1 .5 
−0.5  

 
See 
GDT  

See 
GDT  

See 
GDT  

    

1
3
/8  98.6 1 6 5 1 3° 38.5° —  

1
/2-1 3 UNC  —  70 1 1 5 

1
1 3
/1 6  1 1 7.3 20  5 1 6° 37° —  

5
/8-1 1  UNC  70.6 90 1 45 

2
1
/1 6  1 30.0 23  5 1 9° 35.5° —  

3
/4-1 0 UNC  90.2 95 1 50 

2
9
/1 6  1 62.1  29  5 21 ° 34.5° —  1 -8 UNC  1 1 4.3 1 20 1 85 

3
1
/8  1 79.3 29  5 23° 33.5° —  1 -8 UNC  1 28.3 1 25 1 95 

4
1
/1 6  206.2 32  6 28.5° 1 9° 23.5° 1

1
/8-8 UN  —  1 35 21 0 

4
1
/1 6  x 4

1
/4  206.3 32  6 28.5° 1 9° 23.5° 1

1
/8-8 UN  —  1 35 21 0 
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Table L.1—Dimensions for 5000 psi  Rated Working  Pressure,  Segmented Flanges for Dual  
Completion  (continued)  

 

b) USC units 

                                                                                                                                       Dimensions in  inches  
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Table L.1—Dimensions for 5000 psi  Rated Working  Pressure,  Segmented Flanges for Dual  
Completion—b)  USC Units (continued)  

 
                                                                                                                                                          Dimensions in  inches  

Nominal  
Size 

of Flange 

 

Maximum 
Bore 

Outside 
Diameter  
of Flange 

Total  
Thickness 
of Flange 

Distance 
Flat To 
Center 

Minimum 
Radius 

Diameter of Hub Diameter 
of 

Counter-
bore 

Depth of 
Counter-
bore 

in.  B  OD  T E FR  J K Q 

Tolerance> max.    0.06  
+0.1 2 
–0  

0 

0.02  
min.     

+0.02 
−0  

+0.01 0 
−0  

1
3
/8  1 .39 5.1 2 1 .56 1 . 1 6 0.25 2.22 +0/−0.02 2.06 0.1 09 

1
1 3
/1 6  1 .83 6.1 2 2.06 1 .38 0.1 2 2.75 +0/−0.02 2.62 0.072 

2
1
/1 6  2.09 6.56 2.1 2 1 .75 0.1 2 3.03 +0/−0.03 3.1 2 0.1 45 

2
9
/1 6  2.59 8.38 2.50 2.22 0.1 2 3.69 +0/−0.02 4.00 0.1 45 

3
1
/8  3. 1 6 9.1 2 2.75 2.50 0.1 2 4.50 +0/−0.02 4.56 0.1 30 

4
1
/1 6  4.09 1 0.62 2.75 2.94 1 .00 5.25 +0/−0.02 5.69 0.21 0 

4
1
/1 6  x 4

1
/4  4.28 1 0.62 2.75 2.94 1 .00 5.25 +0/−0.02 5.69 0.21 0 

 
                                                                                                                                                             Dimensions in  inches  

Nominal  
Size of 
Flange 

 

 

in.  

Diameter 
of Bolt 
Circle 

 

 

BC 

Diameter  
of Bolt  
Holes 

 

 

BH 

Number 
of Bolt 
Holes 

 

 

M 

Bolt 
Hole 
Offset 

 

 

X 

Bolt 
Hole 
Offset 

 

 

Y 

Bolt 
Hole 
Offset 

 

 

Z 

Bolt Size 
and TPI  

Bore-
to-bore 
Equal  
Size 

 

BB  

Length 
of 

Double-
ended 
Stud 
Bolt 

Length 
of 

Threaded  
Stud 
Bolt 

Tolerance> See GDT  
+0.06 
−0.02  

 
See 
GDT  

See 
GDT  

See 
GDT 

    

1
3
/8  3.88 0.62 5 1 3° 38.5° —  

1
/2-1 3 UNC  —  2.75 4.50 

1
1 3
/1 6  4.62 0.75 5 1 6° 37° —  

5
/8-1 1  UNC  2.78 3.50 5.75 

2
1
/1 6  5. 1 2 0.88 5 1 9° 35.5° —  

3
/4-1 0 UNC  3.55 3.75 6.00 

2
9
/1 6  6.38 1 .1 2 5 21 ° 34.5° —  1 -8 UNC  4.50 4.75 7.25 

3
1
/8  7.06 1 .1 2 5 23° 33.5° —  1 -8 UNC  5.05 5.00 7.75 

4
1
/1 6  8. 1 2 1 .25 6 28.5° 1 9° 23.5° 1

1
/8-8 UN  —  5.25 8.25 

4
1
/1 6  x 4

1
/4  8. 1 2 1 .25 6 28.5° 1 9° 23.5° 1

1
/8-8 UN  —  5.25 8.25 
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Table L.2—Dimensions for Type RX Ring  Grooves and Ring  Gasket Used on  Segmented  Flanges for 
Dual  Completion  

a)  SI  units 

                                                                                               Dimensions in  mi l l imeters;  surface roughness in  micrometers 

 

FOOTNOTES 

a   Counterbore—see Table L.1  a).  

b    Groove and gasket shown rotated 90 degrees with  respect to Table L. 1  a) .  
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Table L.2—Dimensions for Type RX Ring  Grooves and Ring  Gasket Used on  Segmented  Flanges for 
Dual  Completion—a)  SI  Units (continued)  

 

Ring  Grooves 

                                                                           Dimensions in  mi l l imeters  unless noted otherwise 

Ring  
Number  

Nominal  
Size of 
Flange 

 

Pitch 
Diameter of 
Groove  

Depth of 
Groove 

 

Width  of 
Groove  

 

 

Radius in 
Groove  

RX in.  P E F R2  

Tolerance>  
 

± 0.1 3  
+0.5 
−0  

± 0.20  max.  

20 2
1
/1 6  68.28 6.4 8.74 0.8 

25 3
1
/8  1 01 .6 6.4 8.74 0.8 

201  1
3
/8  46.05 4.1  5.56 0.8 

205 1
1 3
/1 6  57.1 5 4.1  5.56 0.5 

21 0 2
9
/1 6  88.90 6.4 9.53 0.8 

21 5 4
1
/1 6  1 30.1 8 7.9 1 1 .91  0.8 

 
 

Ring  Gaskets  
                                                                                                                                          Dimensions in  mi l l imeters 

Ring  
Number 

 

Outside 
Diameter 
of Ring 

Width  of 
Ring  

Width  of 
Flat 

Height of 
Outside Bevel  

Height of Ring  Radius on 
Ring  

RX OD  A  C D  H R1   

Tolerance> 
+0.5 
−0  

+0.20 
−0  

+0.1 5 
−0  

  
+0.2 
−0  

 

20 76.20 8.74 4.62 3.1 8 +0/−0.8 1 9.05 1 .5 ± 0.5 

25 1 09.55 8.74 4.62 3.1 8 +0/−0.8 1 9.05 1 .5 ± 0.5 

201  51 .46 5.74 3.20 1 .45 +0/−0.38 1 1 .30 0.5 +0.5/−0 

205 62.31  5.56 3.05 1 .83 +0/−0.38 1 1 .1 0 0.5 +0.5/−0 

21 0 97.64 9.53 5.41  3.1 8 +0/−0.38 1 9.05 0.8 +0.5/−0 

21 5 1 40.89 1 1 .91  5.33 4.24 +0/−0.38 25.40 1 .5 +0.5/−0 
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Table L.2—Dimensions for Type RX Ring  Grooves and Ring  Gaskets Used on Segmented Flanges for 
Dual  Completion  (continued)  

 
b)  USC units 

 
                                                                                                      Dimensions in  inches;  surface roughness in  microinches 

 
FOOTNOTES 

a   Counterbore—see Table L.1  b).  

b   Groove and gasket shown rotated 90 degrees with  respect to Table L.1  b) .  
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Table L.2—Dimensions for Type RX Ring  Grooves and Ring  Gaskets Used on Segmented Flanges for 
Dual  Completion—b)  USC Units (continued)  

 

Ring  Grooves 
                                                                                                                  Dimensions in  inches 

Ring  
Number  

 

Nominal  
Size of 
Flange  

Pitch 
Diameter of 
Groove  

Depth of 
Groove  

 

 

Width  of 
Groove  

 

 

Radius in 
Groove  

 

 

RX  in.  P E F R2  

Tolerance>  ± 0.005  
+0.02 
−0  

± 0.008  max.  

20 2
1
/1 6  2.688 0.25 0.344 0.03 

25 3
1
/8  4.000 0.25 0.344 0.03 

201  1
3
/8  1 .81 3 0.1 6 0.21 9 0.03 

205 1
1 3
/1 6  2.250 0.1 6 0.21 9 0.02 

21 0 2
9
/1 6  3.500 0.25 0.375 0.03 

21 5 4
1
/1 6  5. 1 25 0.31  0.469 0.03 

 
 

Ring  Gaskets  
                                                                                                                                                   Dimensions in  inches 

Ring  
Number 

 

Outside 
Diameter 
of Ring  

 

Width  of 
Ring  

Width  of 
Flat 

Height of Outside 
Bevel  

Height of 
Ring  

Radius on Ring  

RX OD  A  C  D  H R1  

Tolerance> 
+0.02 
−0  

+0.008 
−0  

+0.006 
−0  

  
+0.008 
−0  

  

20 3.000 0.344 0.1 82 0.1 25 +0/−0.03 0.750 0.06 ± 0.02 

25 4.31 3 0.344 0.1 82 0.1 25 +0/−0.03 0.750 0.06 ± 0.02 

201  2.026 0.226 0.1 26 0.057 +0/−0.01 5 0.445 0.02 +0.02/−0 

205 2.453 0.21 9 0.1 20 0.072 +0/−0.01 5 0.437 0.02 +0.02/−0 

21 0 3.844 0.375 0.21 3 0.1 25 +0/−0.01 5 0.750 0.03 +0.02/−0 

21 5 5.547 0.469 0.21 0 0.1 67 +0/−0.01 5 1 .000 0.05 +0.02/−0 
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Annex M 
(normative)  

 
Heat-treat Equipment Survey 

M.1    Temperature Survey Method for Batch-type Furnaces 

The furnace working  zone shall  be defined by the manufacturer.  A temperature survey with in  the furnace 
working  zone(s)  shal l  be performed on each furnace at the maximum and minimum temperatures for which  
each  furnace is being  used.  

For furnaces having  a working  zone less than or equal  to 0.3  m
3
 (1 0 ft

3
) ,  a m inimum of three thermocouples 

located either at the front,  center and  rear,  or at the top,  center and bottom  of the furnace working  zone shall  
be used.  

For furnaces having  a working  zone greater than  0.3  m
3
 (1 0 ft

3
)  and not greater than  31 .5 m

3
 (1 1 25 ft

3
) ,  a 

minimum of nine thermocouples shal l  be used.  For each additional  3.5  m
3
 (1 25 ft

3
)  beyond 31 .5 m

3
 (1 1 25 ft

3
)  

of furnace working  zone surveyed,  at least one additional  thermocouple shal l  be used,  up to a total  of 
40 thermocouples.  The first nine thermocouples shall  be located as per Figure  M.1  and Figure M.2.  Each  
additional  thermocouple location  shal l  be equal ly spaced in  the central  additional  working  zone volume.  

After insertion of the temperature-sensing  devices,  readings shal l  be taken at least once every three  minutes 
to determine when the temperature of the furnace working  zone approaches the bottom  of the temperature 
range being  surveyed.  

Once the furnace temperature has reached the set-point temperature,  the temperature of al l  test locations 
shall  be recorded at two-minute intervals,  maximum,  for at least 1 0  min.  Then,  readings shal l  be taken at 
five-minute intervals,  maximum,  for sufficient time (at least 30  min)  to determine the recurrent temperature 
pattern  of the furnace working  zone.  

M.2   Temperature Survey Method for Continuous-type Furnaces  

Furnaces used for continuous heat-treatment shall  be val idated in  accordance with  procedures specified 
in  SAE AMS2750 or SAE AMS-H-6875.  

 

  

a)  Top view b)   Side view 

Figure M.1—Thermocouple Locations—Rectangular Furnace (Working  Zone)  
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a)   Side view b)   Top view 

Figure M.2—Thermocouple Locations—Cylindrical  Furnace (Working  Zone)  
.  
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