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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with

ISQ,__also take part in the work ISO_collabarates closely with the International Electrotechnical

Commission

International

The main tag

(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

k of technical committees is to prepare International Standards. Draft International’ Standards adopted

by the techmical committees are circulated to the member bodies for voting. Publication as an Infernational

Standard req

Attention is d
ISO shall nof

ISO 10423 W
petroleum, p

uires approval by at least 75 % of the member bodies casting a vote.

be held responsible for identifying any or all such patent rights.

rawn to the possibility that some of the elements of this document maybe the subject of pafent rights.

as prepared by Technical Committee ISO/TC 67, Materials, ‘€quipment and offshore striyictures for
btrochemical and natural gas industries, Subcommittee SC4, Drilling and production equipmient.

This third edlition cancels and replaces the second edition (1IS@10423:2001), of which it constitutes a minor

revision. De
request, fron

ISO/TC 67/SC 4.

ails of the differences between this third edition®and the second edition may be obtaiped, upon

vi
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Introduction

This International Standard is based on APl Spec 6A, seventeenth edition, February 1996, its errata and
supplement, and APl Spec 6AV1, first edition, February 1996.

The contents of APl Spec 14D (upon which ISO 10433 was based) and APl Recommended Practice 14H (upon

which IS

The Intern

The fract
dimension
have been
systems (s

10419 was hncnd) have been inr‘nrpnrafnd AP Qpﬂ(“ RA’ seventeenth edition

ons and their decimal equivalents are equal and interchangeable. Metric<'Conversio
5 in this International Standard are based on the original fractional inch designs. Functions

ee also Annex B).

Tables referenced in the main body of this International Standard which are ‘marked with an asterisk

in Annex
where di

with US dijaughting conventions. See also Annex M for listings of tables and figures.

Users of
individual
from accd
particularl
vendor sh

in US Customary units with the same table number as in the-njain body but with the prefix
ensions are only given in inches, the values of surface rodghness have been indicated in

his International Standard should be aware that further or differing requirements may b
Applications. This International Standard is not intended to inhibit a vendor from offering, or t
pting, alternative equipment or engineering solutions for the individual application. T
applicable where there is innovative or developing technology. Where an alternative is
buld identify any variations from this International Standard and provide details.

ational System of units (SI) is used in this International Standard. However, nominal sizes are shown as
fractions i the inch system.

hs and inch
| dimensions

converted into the metric system to ensure interchangeability of products'manufactured in metric or inch

are repeated
B. In figures
accordance

e needed for
he purchaser
his may be
offered, the

© I1SO 2003 — Al rights reserved

vii


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde



https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

INTERNATIONAL STANDARD ISO 10423:2003(E)

Petroleum and natural gas industries — Drilling and production
equipment — Wellhead and christmas tree equipment

1 Scope

1.1 Purpose
This Interpational Standard specifies requirements and gives recommendations for the~performance| dimensional
and functjonal interchangeability, design, materials, testing, inspection, welding, "marking, handjing, storing,
shipment, [purchasing, repair and remanufacture of wellhead and christmas tree equipment for use in the petroleum
and natural gas industries.

This Interpational Standard does not apply to field use, field testing or field répair of wellhead and christmas tree
equipment.

1.2 Applicability
This Internjational Standard is applicable to the following specific’equipment.
a) Wellh¢ad equipment:

— cpsing head housings;

— cpsing head spools;

—

yibing head spools;

— cfoss-over spoals;

— npulti-stage head housings and spools.
b) Conngctors and fittings:

— cfoss-overconnectors;

— tlllbing head adapters;

— top connectors;

— tees and crosses;

— fluid-sampling devices;

— adapter and spacer spools.
c) Casing and tubing hangers:

— mandrel hangers;

© 1SO 2003 - All rights reserved 1
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— slip hangers.

d) Valves and chokes:
— single valves;
— multiple valves;
— actuated valves;

— valves prepared for actuators;

— chefk valves;
— chokes;
— surface and underwater safety valves and actuators;
— back-pressure valves.
e) Loose cdnnectors [flanged, threaded, other end connectors (OEC), and welded]:
— weld neck connectors;
— blinfl connectors;
— thrgaded connectors;
— adapter and spacer connectors;
— bullplugs;
— vale-removal plugs.
f) Other equipment:
— actyators;
— hubg;
— pressure boundary ‘penetrations;

— ring|lgaskets;

— runningéand testing tools (in Annex H);

— wear bushings (in Annex H).
The nomenclature used in this International Standard for typical equipment is shown in Figure 1 and Figure 2. All

parts whose physical dimensions conform to the metric tables incorporated into the body of this International
Standard or to the US Customary units tables in Annex B are acceptable (see Introduction).

1.3 Service conditions

This International Standard defines service conditions, in terms of pressure, temperature and material class for the
well-bore constituents, and operating conditions.

2 © 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

1.4 Product specification levels (PSL)

This International Standard establishes requirements for five product specification levels. These five PSL
designations define different levels of technical quality requirements. Annex A provides guidelines (not
requirements) for selecting an acceptable PSL.

20 22
o 6 e
3 * L
21 g
! A
1 | 5
6
1 uw
8
2 ] 9
10
1N Z % L
| 12
13
' ]
14
15 ‘
16 q
17 22
18
N 1 N ~——
19
Key
1| back-pressure valve preparation 12 double studded adapter
2 | subsurface safety valve control line 13 annular casing pack-off
3 | subsurface\safety valve control line outlet 14 casing hanger (slip style)
4 | tubing head adapter 15 threaded outlet conneftion
5| lock'screw 16 bullplug
6 | dubing hanger pack-off 17 casing head housing
7 extended neck tubing hanger with downhole safety valve controlTine 18 surface casing
8 studded side outlet 19 wellhead support plate
9 valve removal preparation 20 tubing pack-off retainer
10 bottom casing pack-off 21 tubing hanger (slip style)
11 tubing head spool 22 tubing

Figure 1 — Typical wellhead assembly nomenclature

© 1SO 2003 - All rights reserved 3
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Key

23 dtudded side outlet connection 29 casing head spool

24 gxtended neck tubing hanger seal 30 inner casing

25 4gnnular tubing hanger seal 31{intermediate casing

26 tpbing hanger mandrel 32 flanged end connection

27 flanged outlet connection 33 tubing hanger mandrel seals
28 dasing hanger mandrel 34 wrap-around hanger pack-off

Figure 1 — Typicalwellhead assembly nomenclature (continued)

4 © 1SO 2003 - All rights reserved
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7
2/
|

8 9
L
Key
1 gauge valve 7 tee
2 bonnet nut 8 wing valve
3 blanking plug 9 choke
4  body 10 master valve
5 top connector 11 tubing head adapter
6 swab or crown valve

Figure 2 — Typical christmas tree nomenclature

© 1SO 2003 - All rights reserved 5
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2 Norma

tive references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any

amendments

) applies.

ISO 2859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 10414-1, Petroleum and natural gas industries — Field testing of drilling fluids — Part 1: Water-based fluids

ISO 10422:1
tubing and il

ISO 11960, A
ISO 13533, §

1ISO 13628-4
Part 4: Subs

ISO 13678,
casing, tubin

API") Spec 7

API| RP 14F,
petroleum pr

ASME?) B1.
ASME B1.2,
ASME B1.20
ASME Boiler
ASME Boiler

ASME Boiler
vessels

ASME Boiler

ASNT3) SNT|

D93, Petroleum and natural gas inadusiries — Threading, gauging, and thread Inspection
pe pipe threads — Specification

Petroleum and natural gas industries — Steel pipes for use as casing or tubing for wells
Petroleum and natural gas industries — Drilling and production equipment — Drifl-through eq

Petroleum and natural gas industries — Design and operation of stbsea production S
ba wellhead and tree equipment

Petroleum and natural gas industries — Evaluation and testing of thread compounds fo
hy and line pipe

11997, Specification for rotary drill stem elements

Recommended practice for design and installation;of-€lectrical systems for fixed and floatin
bduction facilities for unclassified and class 1, division 1 and division 2 locations

, Unified inch screw threads

Gages and gaging for unified inch screwthreads

.1, Pipe threads, general purpose (irich)

and Pressure Vessel Code:1998, Section V, Non destructive examination
and Pressure Vessel Code:1998, Section VIII, Division 1, Rules for construction of pressure

and Pressure Vessel Code:1998, Section VI, Division 2, Alternative rules for construction d

and Pressure Vessel Code:1998, Section IX, Welding and brazing qualifications

LTC-1A, Personnel qualifications and certification in non destructive testing

of casing,

uipment

ystems —

r use with

g offshore

vessels

f pressure

ASTM#) A 193/A 193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-

Temperature

Service

1) American
2)
3)

4)

American

American

Petroleum Institute, 1220 L Street North West, Washington, D.C. 20005, USA.

ASME International, 345 East 47th Street, New York, NY 10017-2392, USA.

Society for Non destructive Testing, 4153 Arlingate Plaza, Columbus, OH 43228-0518, USA.
Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohoken, PA 19428-2959, USA.
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ASTM A 194/A 194M, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or High
Temperature Service, or Both

ASTM A 320/A 320M, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low-
Temperature Service

ASTM A3

ASTM A3

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

88/A 388M, Standard Practice for Ultrasonic Examination of Heavy Steel Forgings

ASTM A 453/A 453 M, Standard Specification for High-Temperature Bolting Materials, With Expansion Coefficients

Comparah

ASTM A 7]
Containing

ASTMD 3
ASTM D 4
ASTM D 4
ASTM D 1
ASTM D 1
ASTM D 1
ASTM D 2
ASTM E 1

ASTM E 1
Materials

ASTME 9
ASTM E 9

ASTM E 1
Hardness,

ASTM E 1

ASTM E 4
Examinatii

T A 4 e Qo] Q4 g
IC (U AUSICTIIIC oldlllicSS olCCIS

03/A 703M:1999, Standard Specification for Steel Castings, General Requirements; f
Parts

95, Standard Test Methods for Rubber Property — Compression Set

12, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers — Tensio
71, Standard Test Method for Rubber Property — Effect of Liquids

414, Standard Test Methods for Rubber O-Rings

415, Standard Test Method for Rubber Property — International Hardness

418, Standard Practice for Rubber and Rubber Latises— Nomenclature

240, Standard Test Method for Rubber Property — Durometer Hardness

0, Standard Test Method for Brinell Hardnéss of Metallic Materials

8, Standard Test Methods for Rockwell Hardness and Rockwell Superficial Hardnes

P, Standard Test Method for Vickers Hardness of Metallic Materials

4, Standard Guide for(Radiographic Examination

br Pressure-

b of Metallic

10, Standard Hafdhess Conversion Tables for Metals — Relationship Among Brinell Hardpess, Vickers

Rockwell Hardne'ss, Superficial Hardness, Knoop Hardness and Scleroscope Hardness

65, Standard Test Method for Liquid Penetrant Examination

P8,«Standard Practice for Fabrication and Control of Steel Reference Blocks Used
b

n Ultrasonic

ASTM E 709, Standard Guide for Magnetic Particle Examination

ASTM E 747, Standard Practice for Design, Manufacture and Material Grouping Classification of Wire Image
Quality Indicators (IQI) Used for Radiology

EN®) 473, Non-destructive testing — Qualification and certification of NDT personnel — General principles

5) European Committee for Standardization, rue de Stassart 36, Brussels B-1050, Belgium.
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MSS®) SP-55, Quality standard for steel castings for valves, flanges and fittings and other piping components,
visual method for evaluation of surface irregularities

NACE7) MR 0175:1999, Standard material requirements — Sulfide stress cracking resistant metallic materials for
oilfield equipment

SAE®) AS 56

8A:1974, Aerospace size standard for O-rings

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purpgses of this document, the following terms and definitions apply.

3141
acceptance
defined limits

3.1.2

accessible wetted surface

wetted surfa
NOTE Th

3.1.3
actuator
mechanism f

314

adapter
pressure-cor
used to conn

315
annular pac
mechanism
hanger and
suspended

3.1.6
as-shipped
condition of {

3.1.7

criteria
placed on characteristics of materials, products or services

e which can be viewed, for purposes of non-destructive examination, by direct line of sight

is excludes test ports, control line ports, lockdown screw holes and other penetrations of these types.

pr the remote or automatic operation of a valve ofichoke

taining piece of equipment having end connections of different nominal sizes and/or pressy
ect other pieces of equipment of different nominal sizes and/or pressure ratings

koff
hat seals off annular_pressure between the outside diameter of a suspended tubular n
the inside diameter-of_the head or spool through which the tubular member passes or

condition
he product.or equipment when it is ready for shipment

re ratings,

hember or
hanger is

back-pressu

re-valve

unidirectional or bidirectional check valve that is installed through the christmas tree, into the tubing hanger, and
prevents well fluids from flowing out of the well

6) Manufacturers Standardization Society of the Valve & Fittings Industry, 127 Park Street, N.E., Vienna, VA 22180, USA.
7) NACE, P.O. Box 218340, Houston, TX 77218, USA.
8) SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, USA.
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3.1.8

body

any portion of wellhead and christmas tree equipment between end connections, with or without internal parts,
which contains well-bore pressure

3.1.9
bolting closure
threaded fastener used to assemble well-bore pressure-containing parts or join end or outlet connections

EXAMPLES Studs, nuts, bolts and capscrews.

3.1.10

exposedj)olting
bolting that is exposed directly to the sour environment or that is buried, insulated, equipped with-flange protectors,

or otherwise denied direct atmospheric exposure

3.1.1
non-exp?ed bolting
bolting thgt is not directly exposed to sour environments and is not intended to be buried, insulated, gquipped with
flange profectors, or otherwise denied direct atmospheric exposure

3.1.12
bonnet
pressure-gontaining closure for a body, other than an end or outlet confection

3.1.13
bottom casing packoff
mechanisin that seals off annular pressure between the outside diameter of a suspended tubulaf member or
hanger and the inside diameter of the spool or tubing head-adapter placed over the suspended tubular|or hanger

3.1.14

bullplug
pressure-gontaining closure for a female threaded end or outlet connection, which may have an intgrnal counter
bore and/qr test port

3.1.15
calibratiop
comparisdn and adjustment to a standard of known accuracy

3.1.16
carbon stpel
alloy of carbon and iror_ containing a maximum of 2 % carbon (mass fraction), 1,65 % manganese (mjss fraction),
and residyal quantities™of other elements, except those intentionally added in specific quantities fof deoxidation
(usually silicon and/er'aluminium)

3.1.17
casing
pipe run from the surface and intended to line the walls of a drilled hole

3.1.18
casing hanger mandrel
mechanism used to support a casing string in a casing head by means of a male or female thread attached to the casing

3.1.19
slip-type casing hanger
mechanism used to support a casing string in a casing head by gripping the pipe with wedge-type members

3.1.20
casing head housing
equipment attached to the uppermost end of the surface casing which serves to suspend and seal a casing string

© 1SO 2003 - All rights reserved 9
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3.1.21
casing head spool
equipment attached to another casing head which serves to suspend and seal a secondary casing string

3.1.22
casting, noun
object at or near finished shape obtained by solidification of a fluid substance in a mould

NOTE HIP components are not considered to be a casting.

3.1.23
chemical analysis.
determination of the chemical composition of material

3.1.24
choke
equipment uged to restrict and control the flow of fluids

3.1.25
choke bean
flow bean
replaceable ¢rifice part used in positive chokes to control flowrate

3.1.26
choke trim
pressure-corjtrolling choke component, including choke beans, usedd¢e_ eontrol or regulate the flow of fluids

NOTE One-piece stems, and that segment of multi-piece stems thai‘passes through the pressure boundary, afe pressure-
containing components.

3.1.27
christmas tree
assembly of pquipment, including tubing head adapters, valves, tees, crosses, top connectors and chokes attached
to the uppermost connection of the tubing head,-used to control well production

3.1.28
conformance
compliance with specified requirements

3.1.29
loose conngctor
connector, ags-manufactured, not intended to be made integral with another piece of wellhead and chrigtmas tree
equipment

EXAMPLE There-are blind, threaded, spacer, welding neck, flanged, studded, or other loose connectors.
3.1.30

corrosion-resistant-alloy

CRA

nonferrous-based alloy in which any one or the sum of the specified amount of the elements titanium, nickel, cobalt,
chromium, and molybdenum exceeds 50 % (mass fraction)

3.1.31
corrosion-resistant ring grooves
ring grooves lined with metal resistant to metal-loss corrosion

NOTE This metal is either a CRA or an austenitic stainless steel.
3.1.32

cross
pressure-containing fitting with a minimum of four openings
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cross-over connector
adapter with a restricted-area sealing means and with a top-connection pressure rating above that of the lower
connection

3.1.34

cross-over flange
double- or single-studded adapter flange with a restricted-area sealing means and with a top-connection pressure
rating above that of the lower connection

3.1.35

cross-over spool

flanged or

NOTE
tubing. A cn

3.1.36

date of manufacture

date of mg

3.1.37

date of repair/remanufacture

date of rej

3.1.38
dynamic ¢
seal in wh

3.1.39

end conn
outlet cor
integral m
to join toge

3.1.40
equipmer
any item o

3.1.41

equivalent round

ER
standard
characteri

3.1.42

other connected equipment with a restricted-area sealing means, at or near the face of itslo

Cross-over spools are also provided with suitable means to suspend and seal around an inher’strin
pss-over spool has a top connection with a pressure rating above that of the lower connection,

nufacturer’s final acceptance of finished equipment

airer’'s/remanufacturer’s final acceptance of finished equipment

seal
ch motion exists relative to the sealing surface after‘installation

bction

nection
ble or female thread; hub end connecter:and flange, studded or through-bolted, or any other
bther equipment that contains or controls pressure

t
r assembled equipment to_ which this International Standard is applicable

for comparing various shaped sections to round bars, in determining the response
5tics wheh heat-treating low alloy and martensitic corrosion-resistant steel

wer flange

g of casing or

means used

o0 hardening

fit

geometric
NOTE

3.1.43
flange

relationship between parts

This includes the tolerance criteria used during the design of a part and its mating part.

protruding rim with holes to accept bolts and having a sealing mechanism used to join pressure-containing
equipment, with dimensions specified in this International Standard

3.1.431

blind flange
flange with no centre bore, used to close off completely a flanged end or outlet connection

© 1SO 2003 - All rights reserved
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3.1.43.2
loose flange

flange, as-manufactured, not intended to be made integral with equipment compliant to this International Standard

EXAMPLES

3.1.43.3

Types of flanges include blind, threaded, spacer, welding neck, studded or other connected adapter flanges.

threaded flange
flange having a sealing face on one side and a female thread on the other for the purpose of joining flanged
connections to threaded connections

3.1.434

welding nedk flange

flange with 4

neck on the side opposite the sealing face prepared with a bevel to weld to correspondi

transition pieces

3.1.44

forging, noup

shaped metd

3.1.45
forge, verb
deform meta

NOTE Fq
3.1.46

form
essential shd

3.1.47
function

| part formed by the forging method

plastically into desired shapes with compressive force

rging is usually a hot process. Use of dies is optional.

pe of a product including all its component parts

operation of g product during service

3.1.48

gauge and tpst port connection
hole drilled pnd tapped into wellhead ‘and christmas tree equipment through which internal pressufe may be

measured or

3.1.49

through which pressure.may be applied to test the sealing mechanisms

hanger mangdrel

portion of a ¢
upper end of

3.1.50

asing or tubifig-hanger which is attached by a threaded connection to the tubular string and
that tubular\string

heat-affected zonhe

HAZ

hg pipe or

forms the

portion of the base metal which has not been melted, but whose mechanical properties or microstructure has been
altered by the heat of welding or cutting

3.1.51
heat
cast lot

material originating from a final melt

NOTE Fo

12

r remelted alloys, a heat is the raw material originating from a single remelted ingot.
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3.1.52

heat-sensitive lock-open device

device installed on a surface safety valve (SSV) actuator to maintain the SSV valve in a full open position until
exposed to sufficient heat to cause the device to release and allow the SSV valve to close

3.1.53
heat treat lot
(batch furnaces) material placed on loading or carry devices and moved as a batch through one heat treat cycle

3.1.54
heat treat lot

(continuoysfurmaces; group of pieces of materiat-withthesame omimat—size that s moved sequertially through
the heat treatment process using the same process parameters

3.1.55
heat treatment
heat treatjng

alternatingd steps of controlled heating and cooling of materials for the purpose of changing physical gr mechanical
properties

3.1.56
hold perigod
period of tme that the product is subjected to pressure and isolated from(thé pressure source

3.1.57
hot isost3tic pressing
HIP
special foming process used to compact and metallurgically,bond metal powder

NOTE This process takes place within a flexible, metal\container whose contents are formed into the degired shape by
subjecting the container to high temperature and pressure injan autoclave. It produces a fully wrought structure.

3.1.58
hot-work
deform metal plastically at a temperature . above the recrystallization temperature

3.1.59
hub

protruding| rim with an exterpal~angled shoulder and a sealing mechanism used to join pressure-containing
equipmen

3.1.60

job lot traceability

ability forTarts tobetraced as originating from a job lot which identifies the included heat(s)
3.1.61

linear indlication
surface NDE indication whose length is equal to or greater than three times its width

3.1.62

lock screw

tie-down screw

threaded pin extending through the wall of a casing head or tubing head connection used to lock down hangers or
energize seals

3.1.63
low-alloy steel
steel containing less than 5 % (mass fraction) total alloying elements, but more than that specified for carbon steel

NOTE Steels with less than 11 % chromium (mass fraction) are included in this category.
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3.1.64
make-and-break, verb
connect and disconnect a connection

3.1.65

manufacturing operation

activity involving, but not limited to, the machining, welding, heat treating or other processes utilized to produce a
finished product

3.1.66
material performance basis
capabilities yhieh—m
Standard

3.1.67
multistage dross-over spool
flanged or dther connected equipment with more than one restricted-area sealing means”to provide suitable
capability to fuspend and seal around multiple inner strings of casing or tubing at several'stages

NOTE A multistage cross-over spool may have a top connector with a pressure rating aboye that of the lower cgnnector.

3.1.68
objective eviidence
documented |field experience, test data, publications, finite element analysis‘or calculations that verify pgrformance
characteristig¢s, as applicable

3.1.69

part

individual pidce used in the assembly of single equipment units

EXAMPLES Body, bonnet, gate, stud, handwheel, etc., are parts of a valve. A part may also be a piece not in fin|shed form.
3.1.70

post-weld heat treatment
any heat tredtment subsequent to welding, including stress relief

3.1.71
pressure-bdundary penetration
device whichh penetrates directly-into or communicates with the wellbore and is not defined elsewhere in this
International [Standard

EXAMPLES Grease or sealant injection fitting; check valve; control, test or gauge port plug and fitting, needle valve on test,
gauge or injection port; electric and control line penetration.

3.1.72
pressure-containing part
part whose flilurg to function as intended would result in a release of retained fluid to the atmosphere

EXAMPLES Bodies, bonnets and stems.

3.1.73
pressure-controlling part
part intended to control or regulate the movement of pressurized fluids

EXAMPLES Valve bore sealing mechanisms, choke trim and hangers.
3.1.74

pressure integrity
structural and leak-resistant capability of a product to contain applied pressure
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3.1.75

pressure vessel quality

metallic material specified for pressure-containing or pressure-controlling parts conforming to the applicable
product specification level requirement

3.1.76
primary equipment
pieces of equipment that cannot normally be isolated from well fluid or well pressure

3.1.77
qualified personnel
individual with—eharacteristics—or—abitites—gained—through—training—experience—or-both—as—meas g against the

established requirements of the manufacturer/purchaser/this International Standard

3.1.78
rated working pressure
maximum [internal pressure that the equipment is designed to contain and/or control

NOTE Working pressure is not to be confused with test pressure.

3.1.79
records
retrievabld information

3.1.80
relevant indication
surface NIDE indication with major dimensions greater than 1,641m (1/16 in)

NOTE Inherent indications not associated with a surface rupture are considered non-relevant.
EXAMPLE$ Magnetic permeability variations, non-metallic stringers.

3.1.81
remanufagture
activity inyolving disassembly, reassembly and testing of wellhead and christmas tree equipment, w|th or without
the replacg¢ment of parts, where machining, 'welding, heat treating or other manufacturing operations are employed

NOTE Remanufacture does not-incldde the replacement of bodies.

3.1.82
repair
activity inMolving disassembly, reassembly and testing of wellhead and christmas tree equipment with ¢r without the
replacemgnt of parts

NOTE Repair,does not include machining, welding, heat treating, other manufacturing operations or the replacement of
bodies.

3.1.83

repair level

level to which equipment will be repaired or remanufactured in compliance with this International Standard

3.1.84

repairer/remanufacturer

principal agent in the repair and remanufacture of wellhead and christmas tree equipment who chooses to be in
compliance with this International Standard

3.1.85

replacement part

part used to repair/remanufacture a piece of equipment that meets the wellhead and christmas tree requirement for
the applicable repair/remanufacture level
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3.1.86

restricted-area sealing means
restricted-area pack-off
packoff or other device used to isolate an area at higher pressure from one at lower pressure

NOTE This device serves to limit pressure-induced loads on connectors or areas of a lower pressure rating. It may also be

a seal which e

3.1.87

ncloses a pressure-containment area smaller than the adjacent ring gasket or connector seal.

retained fluid
actual fluid produced by a well or injected into a well

3.1.88

room temperature

any tempera

3.1.89

ure between 4 °C and 50 °C (40 °F and 120 °F)

rounded indication

surface NDE

3.1.90
running too

indication which is circular or elliptical, having a length less than 3 times jts,width

tool used to fun, retrieve, position or connect wellhead equipment remotely from the drill floor

3.1.91
secondary ¢
piece of equi

3.1.92
serialization
assignment ¢

3.1.93
spacer
pressure-cor
equipment

3.1.94

quipment
pment that can normally be isolated from the well fluidor well pressure

f a unique code to individual parts and/or pieces of equipment to maintain records

taining piece of equipment used to connect and provide separation between other

specified material

material mes

3.1.95

ting a particular performance requirement(s) as specified by a manufacturer or industry stan

stainless st

el

steel contain|ng more\than 11 % chromium (mass fraction) to render the steel corrosion-resistant

NOTE Other elements may be added to secure special properties.

pieces of

Hard

3.1.96
static seal
seal in which

3.1.97

no motion exists relative to sealing surfaces after installation

stress-corrosion cracking
cracking which results from a combination of corrosion and stress

3.1.98
stress relief

controlled heating of material to a predetermined temperature for the purpose of reducing any residual stresses

after welding

16
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3.1.99

studded-flange connection

flanged end or outlet connection in which thread-anchored studs screwed into tapped holes replace the holes for
bolt studs

3.1.100
substantive change
change identified by the manufacturer which affects the performance of the product in the intended service

3.1.101
sulfide-stress cracking

k' 'PNIH $ N P | 4 PP { A | FPH bl il
CraC Ing rewdie TratTialo UUT U TAPUOUTT TU TIUIU bUIILaIIIIIIB IIyUIUBUII LSUITIUucT

3.1.102
surface safety valve
SSV
automatic wellhead valve assembly which closes upon loss of power supply

NOTE Where used in this International Standard, the term is understood to include an SSV valve and SSV a¢tuator.

3.1.103
SSV actuator
underwatEr safety valve actuator
USV actuator
device which causes the SSV/USV valve to open when power is supplied and to close automatically when power is
lost or reldased

3.1.104
SSV vaIvI
USV valv
portion of the SSV/USV which contains the wellstream,and shuts off flow when closed

3.1.105
tee
pressure-gontaining fitting with three openings

NOTE Two openings opposite one-anoether form the run portion of the tee, and one opening is at 90° to the |ine of the run.
Tees may he equipped with threads, flanges, studs or other end connectors.

3.1.106
test tool
tool used fo run into thelwellhead in order to perform a pressure test

3.1.107

top conngctor

bottom h%le test adapter

uppermost fitti i i - i
3.1.108

thread protector
cap or insert used to protect threads and seals during handling, transportation and storage

3.1.109

tubing

pipe placed within a well to conduct fluid from the well’s producing formation into the christmas tree or to conduct
kill or treatment fluids in a well

NOTE Tubing is distinguished from casing as being retrievable during the life of the well.
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tubing hanger mandrel
mechanism used to support a tubing string in a tubing head by means of a male or female thread attached to the

tubing

3.1.111
tubing head

adapter

equipment which adapts the uppermost connection of a tubing head to the lowermost valve of the christmas tree

3.1.112

tubing head
piece of equ
tubing and tq

3.1.113
underwater
usv
automatic va
NOTE Wi

3.1.114

spool

+ 44 bad + +h + H [ = U 4 H P hiak 4
pIIICIII. dAuidulicu v uic ulJ'JUI LLLA®A=1Y L;CIOIIIS nmoau vl orriainc ot baollly OUIIIH wWITIUIT OCT VOO U Oy
seal the annular space between the tubing and casing
pafety valve
ve assembly (installed at an underwater wellhead location) which will close tipon loss of pov

here used in this International Standard, the term is understood to include a USY"valve and USV actuq

valve-bore gealing mechanism

internal valve

EXAMPLES

3.1.115
check valve

valve that pe
other directio

3.1.116
full-bore val
valve whose

3.1.117
gate valve
valve assem

3.1.118

master valve
lowermost va

NOTE It

3.1.119
plug valve

parts which close off the flow through the valve bore

Gates, balls, plugs, poppets, flappers and their respective seats.

rmits fluid to flow freely in one direction and contains a mechanism to automatically prevent
n

ve

closure mechanism has the same.bore dimension as the valve body

ply with a gate operating’within the body, 90° to the conduit, to effect a closure

Ive on the-vertical bore of the christmas tree

s used te'completely shut in the well.

spend the

er supply

tor.

flow in the

valve assembly with a plug permanently mounted across the conduit so that, when rotated 90°, it effects a closure

EXAMPLES

3.1.120

Plugs may be straight, tapered, ball, etc.

reduced-opening valve
valve with either a regular or Venturi-type opening, either circular or non-circular, through the closure mechanism

3.1.121
swab valve

crown valve
uppermost valve on the vertical bore of the christmas tree above the flowline outlet

18
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Venturi valve
valve with a reduced opening, in which the transformation from the full-opening ends to the reduced-closure area is
well streamlined to reduce pressure loss

3.1.123

wing valve
valve located on the christmas tree, but not in the vertical run, which can be used to shut off well flow

3.1.124

valve-removal plug

threaded f
3.1.125

visual ex
examinati

3.1.126

volumetri
examinati

volumetriE non-destructive examination

3.1.127

wear bushing

retrievablg
casing sus

3.1.128
fabricatio
weld joinir]

3.1.129

non-pressure-containing weld

weld whos

3.1.130
pressure-
weld whos

3.1.131
weld grog
area betwy

3.1.132
weld joint
fitting toge

] hick [ H tallad o+l His At Ll 4 1 [l A
IUB winoirodimT Vo Tioldiicu 1mr uic wonrodadu U TTiduic UGLU vamnveo Teimuvdl uriucl PYrcoourtc

mination
n of parts and equipment for visible defects in material and workmanship

NDE
n for internal material defects by methods such as radiography and/er ultrasonic testing

cylindrical device which protects the internal surfaces ofiwellhead equipment and the tdg
pended

h weld
g two or more parts

e absence does not reduce the pressure-containing integrity of the part

containing weld
e absence reduces the-pressure-containing integrity of the part

ve
pben two metals-to be joined that has been prepared to receive weld-filler metal

ther'of components in order to facilitate joining by welding

3.1.133
welding

fusion of materials, with or without the addition of filler materials

3.1.134
wellhead

p of the last

all permanent equipment between the uppermost portion of the surface casing and the tubing head adapter
connection

3.1.135

wetted surface
any surface which has contact with pressurized well fluid, either by design or because of internal seal leakage

© 1SO 2003 - All rights reserved
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3.1.136

wrought products

products shaped by means of forging or hot isostatic pressing

3.1.137

wrought structure

structure that contains no cast dendritic elements

3.1.138

yield strength
stress level, measured at room temperature, at which material plastically deforms and will not return to its original

dimensions \

then the load is released

NOTE Al
ASTM A 370.

3.2 Abbre

For the purpgses of this International Standard, the following abbreviated terms apply:

AQL
CRA
DAC
ER
FEA
HAZ
HBW
HIP
HRB
HRC
NDE
NPT
OEC
OEM
PQR
PR
PSL
QTC
r.m.s.

RL

yield strengths specified in this International Standard are the 0,2 % yield offset strength in~accofdance with

viated terms

acceptable quality level
corrosion-resistant alloy
distance amplitude curve
equivalent round

finite element analysis
heat-affected zone

Brinell hardness

hot isostatic pressing
Rockwell hardness scale B
Rockwell hardness scale C
non-destructive examination
national pipe thread

other end connection

original equipment manufacturer
procedure qualifieation record
performance reguirement
product spegification level
qualification test coupon

root mean square
repair/remanufacture level

Rm
ROE
Ssv
TC
UNS
usv
WPQ
WPS

20

ultimate tensile strength

radius of exposure

surface safety valve

test coupon

unified numbering system
underwater safety valve

welder performance qualification
welding procedure specification
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4 Design and performance — General requirements

4.1 Performance requirements — General

ISO 10423:2003(E)

Performance requirements are specific and unique to the product in the as-shipped condition. All products shall be
designed to perform according to the requirements of this clause and Clause 10 while in the pressure and
temperature ranges and used with the test fluids consistent with the material class in Table 3 for which they are
rated. Other requirements include load capability, cycles, and operating force or torque. There are two performance
requirement levels: PR1 and PR2. Valves operating as safety valves shall be of the PR2 performance level and
meet the requirements of Annex I.

4.2 Seryice conditions

4.2.1 Pressure ratings

4211 General

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

4.21.2 [Threaded equipment limitations

MPa (psi)

13,8 2000
20,7 3000
34,5 5000
69,0 10 000
103,5 15 000
138,0 20 000

Equipment designed with internal threaded end-and outlet connections shall be limited to the thread sizes and rated

working prlessures in Table 1. Ratings do not.include tubing and casing hangers.

4.21.3 [Design considerations

The desigh shall take into account the effects of pressure containment and other pressure-induced Igads. Special
conditions| shall also be considered, such as pressure rating changes in cross-over connectors and| pressurizing
with tempéorary test plugs. The effects of external loads (i.e. bending moments, tensions, etc.) on thegl assembly of

componerts are not expli€itly addressed by this International Standard (see A.2).

Table 1 — Pressure ratings for internal threaded end or outlet connections

Type aof thread Nominal pipe size Size OD Rated working pressure
in mm MPa (psi)

Line-pipe/NPT 1, 21,3 69,0 10 000
(nominal sizes) ¥4t 2 26,7 t0 60,3 34,5 5000

2',t06 73,0 to 168,3 20,7 3000
Tubing, non-upset, 1,050 to 4/, 26,7 to 114,3 34,5 5000
and external upset
round thread
Casing 41510 10%4 114,3 to 273,1 34,5 5000
(8 round, buttress, 11%4 10 13% 298,5 to 339,7 20,7 3000
and extreme line) 16 to 20 406,4 to 508,0 13,8 2 000
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4.2.2 Temperature ratings

4.2.21 General

Equipment shall be designed to operate in one or more of the specified temperature ratings with minimum and
maximum temperatures as shown in Table 2.

Minimum temperature is the lowest ambient temperature to which the equipment may be subjected. Maximum
temperature is the highest temperature of the fluid that may directly contact the equipment.

4.2.2.2 Design considerations

The design ghall consider the effects of differential thermal expansion from temperature changes and)tgmperature
gradients whjch the equipment would experience in service. Design for high temperature rating, €.g-"X apd Y, shall
take into congideration the effects of temperature on strength levels, see Annex G for guidelings’

4.2.2.3 Temperature rating considerations

Choosing thg¢ temperature rating is the ultimate responsibility of the user. In making these selectiond, the user
should consifler the temperature the equipment would experience in drilling and/or_production services.

Table 2 — Temperature ratings

Temperature Operating range
classification °c CF)
min. max. min. max.
K -60 82 -75 180
L —46 82 -50 180
P -29 82 -20 180
R Roam;temperature Room temperature
S <18 66 0 150
T ~18 82 0 180
u -18 121 0 250
\ 2 121 35 250

4.2.3 Material class ratings

4.2.31 Gjneral

Equipment shalh be designed with materials, including metallics, which meet requirements set forth ih Table 3.
Table 3 does not define either the present or the fufure wellhead environment, but provides material classes for
increasing levels of severity of service conditions and relative corrosivity.

Provided the mechanical properties can be met, stainless steels may be used in place of carbon and low-alloy
steels and corrosion-resistant alloys may be used in place of stainless steels.

4.2.3.2 Material classes

Choosing material classes is the ultimate responsibility of the user. In making these selections, the user should
consider the various environmental factors and production variables listed in Annex A.
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Table 3 — Material requirements

Material class Minimum material requirements
Body, bonnet, end and outlet Pressure-controlling parts, stems and
connections mandrel hangers

AA — General service Carbon or low-alloy steel Carbon or low-alloy steel
BB — General service Carbon or low-alloy steel Stainless steel
CC — General service Stainless steel Stainless steel
DD — Sour service 2 Carbon or low-alloy steel ? Carbon or low-alloy steel P
EE —[Sourservice? €arborrortow=attoy-steet> Staintesssteet?
FF —|Sour service @ Stainless steel P Stainless steel
HH — Sour service @ CRAs b CRAs b

Ag defined by NACE MR 0175.

Infcompliance with NACE MR 0175.

4.3 Desgign methods
4.3.1 Cdnnections

4311 Flanges

Flanges dpecified in this International Standard have been-'designed in accordance with design| criteria and
methods driginally developed by API.

4.3.1.2 Hub and outlet end connections

Design of| end and outlet hub connections (16B and 16BX) used on equipment specified in this|International
Standard $hall conform to the material and dimensional requirements of ISO 13533.

4.3.1.3 [Clamps

Clamps mjeeting the requirements “of ISO 13533 are acceptable for installation on equipment spdcified in this
International Standard with integral hubs meeting the requirements of ISO 13533.

4.3.2 Casing hangers/tubing hangers, back-pressure valves, lock screws and stems

Casing hgngers, tubing hangers, back-pressure valves, lock screws and stems shall be designed {o satisfy the
manufactdrer's decumented performance characteristics and service conditions as in 4.2. The manufacturer shall
specify mTthods to be used in design which are consistent with accepted engineering practices.

4.3.3 Other end connectors, bodies and bonnets

4.3.31 General

Other end connectors, bodies and bonnets that utilize standard materials (in designs other than those specified in
this International Standard) shall be designed in accordance with one or more of the following methods. Standard
materials are those materials whose properties meet or exceed the requirements of Table 5.

Other end connectors, bodies and bonnets that utilize non-standard materials shall be designed in accordance with

the requirements of 4.3.3.6. Non-standard materials are materials with specified minimum yield strength in excess
of 517 MPa (75 000 psi) that do not meet the ductility requirements of Table 5 for standard 75K materials.
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In the event stress levels calculated by the methods in 4.3.3.2 to 4.3.3.6 exceed the allowable stresses, other
methods identified by the manufacturer shall be used to justify these stresses. Fatigue analysis and localized
bearing stress values are beyond the scope of this International Standard.

4.3.3.2 ASME method

The design methodology as described in ASME, Section VIII, Division 2, Appendix 4, may be used for design
calculations for pressure-containing equipment. Design-allowable stresses shall be limited by the following criteria:

St=0,83Sy and S, = STY
where
S, Iis the design stress intensity at rated working pressure;
St is the maximum allowable general primary membrane stress intensity at hydrostatic’test pressurg;
Sy s the material-specified minimum yield strength.
4.3.3.3 Theory of constant energy of distortion
The theory of constant energy of distortion, also known as the Von Mises{Law, may be used for design chlculations

for pressure
beyond the {
by combining

Sg =Sy
where

is th
wal

Sg

Sy s th

4334 B

Experimenta
alternative m

containing equipment. Rules for the consideration of discontinuities and stress concentr
cope of this International Standard. However, the basic pressure-vessel wall thickness ma
triaxial stresses based on hydrostatic test pressure afid limited by the following criterion:

e maximum allowable equivalent stressat the most highly stressed distance into the press
, computed by the distortion energy theory method;

e material-specified minimum.yjeld strength.

perimental stress analysis

stress analysis cas.described in ASME, Section VIII, Division 2, Appendix 6 may be u
ethod to those described in 4.3.3.2 and 4.3.3.3.

4335 D

4.3.3.5.1

sign qualification by proof test

eneral

ations are
y be sized

ure vessel

bed as an

As an alternative to the analytical methods above, the pressure rating of equipment may be determined
of a hydrostatic test at elevated pressure. A test vessel, or vessel part, is made from the equipment for which the
maximum allowable working pressure is to be established. It shall not previously have been subjected to a pressure

greater than

4.3.3.5.2

a) Method

1,5 times the desired or anticipated maximum allowable working pressure.

Determination of yield strength

by the use

The yield strength of the material in the part tested shall be determined in accordance with the method prescribed
in the applicable material specification.
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b) Specimen preparation

Yield strength so determined shall be the average from three or four specimens cut from the part tested after the
test is completed. The specimens shall be cut from a location where the stress during the test has not exceeded
the yield strength. The specimens shall not be flame-cut because this might affect the strength of the material.

c) Alternative specimens
If excess stock from the same piece of material is available and has been given the same heat treatment as the

pressure part, the test specimens may be cut from this excess stock. The specimen shall not be removed by flame
cutting or any other method involving sufficient heat to affect the properties of the specimen.

d) Exemption

If yield strength is not determined by test specimens, an alternative method is given in 4.3.3.5.3 for fevaluation of
proof test fesults to establish the maximum allowable working pressure.

4.3.3.5.3 | Test procedure

a) Instrumentation

Measure gtrains in the direction of the maximum stress as close as practical to the most highly stresged locations
by means |of strain gauges of any type capable of indicating strains to 5@\microstrain (0,005 %) (0,000 P5 in/in). The
manufactdrer shall document the procedure used to determine the.l0cation or locations at which sjrain is to be
measured| and the means to compensate for temperature and hydrostatic pressure imposed on the gauges.

b) Applicption of pressure

Gradually jncrease the hydrostatic pressure in the vessel(or vessel part, until approximately one-half tHe anticipated
working pfessure is reached. Thereafter, increase the ‘test pressure in steps of approximately one-tepth or less of
the rated working pressure until the pressure required-by the test procedure is reached.

c) Obseryations

After each increment of pressure has.been applied, take and record readings of the strain gauges and the
hydrostati¢ pressure. Then release_the ‘pressure and determine any permanent strain at each galge after any
pressure |ncrement that indicates\an increase in strain for this increment over the previous equal pressure
increment]| Only one application of each increment of pressure is required.

d) Recorfs

Plot two clirves of strain against test pressure for each gauge line as the test progresses, one show|ng the strain
under prgssure and)one showing the permanent strain when the pressure is removed. The jest may be
discontinupd when the test pressure reaches the value H which will, by the formula, justify the degired working
pressure, put/shall not exceed the pressure at which the plotted points for the most highly strained gauge line reach
0,2 % strajn:

e)

Resulting rating

Compute the maximum allowable working pressure p for parts tested under this subclause by one of the following

equations.

If the average yield strength is determined in accordance with 4.3.3.5.2:

©180 2003 -
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If the actual average vyield strength is not determined by test specimens:
p=04H

where
H is the hydrostatic test pressure at which this test was stopped, in accordance with 4.3.3.5.3 b);
Sy is the material-specified minimum yield strength;

Sa is the actual average yield strength from test specimens.

4.3.3.6 Nln-standard materials design requirements

The design methodology as described in ASME, Section VIII, Division 2, Appendix 4, shall be used for design and

calculations for pressure-containing equipment utilizing non-standard materials. Design allowable stressgs shall be
limited by the following criteria:

St = the[smaller of °/ Sy or */3 Rp min.
S, = thel smaller of %/ Sy or '/, R

m, min.

Sg = the[smaller of 2 Sy or R

m, min.
where
S s the design stress intensity at rated working pressure;
Ss s the maximum combined primary and secondary stress intensity;
St s the maximum allowable general primary‘membrane stress intensity at hydrostatic test pregsure;

R min. s the material-specified minimum ultimate tensile strength;

Sy s the material-specified minimum ‘yield strength.
4.3.4 Closure bolting

The maximum allowable tensijle stress for closure bolting shall be determined considering initial bolf-up, rated

working pregsure and hydrostatic test pressure conditions. Bolting stresses, based on the root area of {he thread,

shall not exceed the followingimit:
SA = 0,83 SY

where

Sp is the maximum allowable tensile stress;
Sy s the bolting material-specified minimum yield strength.

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

4.3.5 Other parts

All other pressure-containing parts and all pressure-controlling parts shall be designed to satisfy the manufacturer’s
documented performance characteristics and the service conditions in 4.2. The manufacturer shall specify methods
to be used in design which are consistent with accepted engineering practices.
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4.3.6 Specific equipment
Equipment-specific requirements are specified in Clause 10.
4.4 Miscellaneous design information

441 General

End and outlet connections shall be an integral part of the body or attached by welding which meets the
requirements of Clause 6. PSL 4 equipment design shall not utilize fabrication welding.

4.4.2 To‘erances

Unless otherwise specified in the appropriate table or figure, the following tolerances shall apply:

Metric Inch
Dimension Tolerance Dimension Tole_rance
mm in
X +0,5 X,X + 0,02
X,X +0,5 X, XX + 0,02
X, XX +0,13 X, XXX + 0,005

44.3 Bdlting

4431 End and outlet bolting

a) Hole alignment
End and outlet bolt holes for flanges shall be equally spaced and shall straddle common centrelines.
b) Stud thread engagement

Stud thregd engagement length into jthe body for studded flanges shall be a minimum of one time$ the outside
diameter gf the stud.

4.4.3.2 |[Other bolting

The stud fhread anchoring means shall be designed to sustain a tensile load equivalent to the load yhich can be
transferred to the stud through a fully engaged nut.

444 Tept;-vent, injection and gauge connections

4441 Sealing

All test, vent, injection and gauge connections shall provide a leaktight seal at the hydrostatic test pressure of the
equipment in which they are installed.

44.4.2 Test and gauge connection ports
a) 69,0 MPa (10 000 psi) and below

Test and gauge connection ports for 69,0 MPa (10 000 psi) working pressure and below shall be internally
threaded in conformance with the methods specified in 10.2 and shall not be less than 12 mm (1/2 in) nominal size.
High-pressure connections as described in 4.4.4.2 b) may also be used.
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Pa and 138,0 MPa (15 000 psi and 20 000 psi)

Test and gauge connections for 103,5 MPa and 138,0 MPa (15 000 psi and 20 000 psi) working pressure shall be

in accordanc

4443

e with 10.11.

Vent and injection ports

Vent and injection ports shall meet the requirements of the manufacturer’s specifications.

4.5 Desig

n documentation

Documentati
requirementg

environmental and other pertinent requirements upon which the design is to be based. Design. doct

media shall §
the last unit g

4.6 Desig

Design docu
created the @

4.7 Design verification

Manufacture
designs. The

Annex I. Addlitional verification procedures, including acceptance criteria, are given in Annex F to

specified by

5 Materi

5.1 Gene
This clause
end and out
wear bushin

controlling parts shall be made-of ‘materials that satisfy 5.2 and the design requirements of Clause 4.

All material
(other than
may be used

Materials for

bn of designs shall include methods, assumptions, calculations and design requiremen
shall include, but not be limited to, those criteria for size, test and operating pressures

e clear, legible, reproducible and retrievable. Design documentation shall be retained for 5
f that model, size and rated working pressure is manufactured.

n review

mentation shall be reviewed and verified by any qualified individdal other than the indi
riginal design.

s shall document their design verification procedures,and the results of performance ver
performance verification procedures including acceptance criteria for SSVs and USVs a

he manufacturer or purchaser.
als — General requirements
al

jescribes the material perfermance, processing and compositional requirements for bodies

gs, pressure-boundany penetrations and ring gaskets. Other pressure-containing and

equirements,.in this clause apply to carbon steels, low-alloy steels and martensitic stainl

providedthey satisfy the requirements of this clause and the design requirements of Clause

s. Design
, material,
mentation
years after

idual who

fication of
e given in
e used if

, bonnets,

et connections, hub end connectors, hangers, back-pressure valves, bullplugs, valve-remgval plugs,

pressure-

ess steels

recipitationshardening types). Other alloy systems (including precipitation-hardening stainlgss steels)

4.

actuators are specified in 10.16.4.

5.2 Written specifications

5.21

General

All metallic and non-metallic pressure-containing or pressure-controlling parts shall require a written material

specification.

5.2.2 Metallic requirements

The manufacturer’'s written specified requirements for metallic materials for bodies, bonnets, end and outlet
connections, stems, valve bore sealing mechanisms, back-pressure valves, bullplugs and valve-removal plugs and
mandrel hangers shall define the following along with accept/reject criteria:

28

© 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

a) for PSL 1:
— mechanical property requirements;
— material qualification;

— heat-treatment procedure including cycle time, quenching practice and temperatures with tolerances and
cooling media;

— material composition with tolerances;

— NDE requirements.
b) for PSL 2 to PSL 4:
The requinements for PSL 2 to PSL 4 are identical to the requirements for PSL 1. In additign:
— allowable melting practice(s);
— forming practice(s), including hot-working and cold-working practices;
— hieat-treating equipment calibration.
5.2.3 Ndn-metallic requirements

Non-metallic pressure-containing or pressure-controlling seals”shall have written material specifications. The
manufactdrer’s written specified requirement for non-metallic materials shall define the following:

— genefjic base polymer(s) — ASTM D 1418;
— physig¢al property requirements;
— materjial qualification (shall meet the equipment class requirement);

— storage and age-control requirements.
5.3 Mandrel tubing and casing hangers

5.3.1 Mgterial

All mandrgl tubingsand casing hangers shall be fabricated from materials which meet the applicable property
requiremepts specified by the manufacturer.

a) PSL 1requirements:

— tensile testing;
— hardness testing.
b) PSL 2 to PSL 4 requirements:

The requirements for PSL 2 to PSL 4 are identical to the requirements for PSL 1. In addition:

— impact requirements.
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5.3.2 Processing

5.3.21 Casting practices

a) PSL 1 requirements

All castings used for hanger mandrels shall meet applicable requirements of Clause 5 and Clause 7.

b) PSL 2 requirements

The requirements for PSL 2 are identical to the requirements for PSL 1. In addition the manufacturer shall

document fo Y i whi ishtimt ) ing, rigging, ing, treatment
and NDE to ¢nsure repeatability in providing castings which meet the requirements of this International Sfandard.

c) PSL3apdPSL 4

Wrought prodlucts shall be used.

5.3.2.2 Hot-working practices
a) PSL 1 rgquirements

All wrought |materials shall be formed using a hot-working practice(s) which produces a wroughf structure
throughout.

b) PSL 2 tq PSL 4 requirements

The requirenjents for PSL 2 to PSL 4 are identical to the requitements for PSL 1. In addition the manufagturer shall
document hgt-working practices.

5.3.2.3  Melting practices
a) PSL 1tq PSL 3 requirements

The manufagturer shall specify the melting.practices for all hanger mandrel materials.

b) PSL 4 rgquirements

The requirenpents for PSL 4 aresidentical to the requirements for PSL 1 to PSL 3. In addition the manufagturer shall
document th¢ melting practice Glilized for PSL 4 material.

5.3.3 Heatitreating

5.3.3.1 Equipment qualification

uirements

specified by the manufacturer.

5.3.3.2 Temperatures

a) PSL 1to PSL 3 requirements

Time at temperature and thermal cycles shall comply with the manufacturer’s heat-treatment specifications.
b) PSL 4 requirements

The requirements for PSL 4 are identical to the requirements for PSL 1 to PSL 3. In addition the temperature levels
for PSL 4 parts shall be determined by using a heat sink.
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The heat sink shall be made of the same class of material when the components are made of an alloy of the
following classes: carbon steel, alloy steel, stainless steel, titanium-base alloys, nickel-copper alloys and nickel-
base alloys. For components which do not meet one of the preceding classes, the heat sink shall be made from the
same alloy as the component. The equivalent round (ER) section of all heat sinks shall be determined in
accordance with the methods of 5.7.2. The ER of the heat sink shall be greater than or equal to the largest ER of
any part in a heat treatment load.

As an alternative, a production part may serve as the heat sink provided all the requirements of this subclause are
satisfied. The temperature-sensing tip of the thermocouple shall be within the part or heat sink, and be no closer
than 25 mm (1 in) from any external or internal surface.

5.3.33
a) Wate

The temp

40 °C (100 °F) at the start of the quench. For bath-type quenching, the temperature ofcthe water or g

shall not e
b) Other

The tempg

5.3.4 PSL 2 to PSL 4 chemical composition

Hanger m

The mand
material.

Material c
accordang

5.3.5 Material qualification testing —PSL 2 to PSL 4 requirements

5.3.5.1

If minimun

shall be pgrformed as descfibed in 5.3.5.2 and 5.3.5.3.

A qualificg

5.3.5.2

Quenching — PSL 2 to PSL 4 requirements (for materials that are quenched and temp
quenching

brature of the water or quench media used to approximate the cooling rate of water sha
xceed 50 °C (120 °F) at the completion of the quench.

quenching media

rature range of other quenching media shall meet the manufactdrer’s written specification.

bndrel materials shall conform to the manufacturer’s written specification.

facturer shall specify the nominal chemical composition, including the composition tolerd

bmposition shall be determined on a heat basis (or a remelt ingot basis for remelt grade
e with a nationally or internationally recognized standard specified by the manufacturer.

General

h tensile and/or impact properties are required in order for material to be qualified for sery

tion test coupon (QTC) as described in 5.7 shall be used.

Tensile testing

a) Tests

ered)

| not exceed
uench media

nces, of the

materials) in

ce, the tests

pecimens

Tensile test specimens shall be removed from a QTC as described in 5.7.4.1.

b) Test method

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A 370.

Perform a minimum of one tensile test. The results of the tensile test(s) shall satisfy the manufacturer’'s specified
requirements.
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9

If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two additional
test specimens (removed from the same QTC with no additional heat treatment) may be performed in an effort to

qualify the m
5.3.5.3
a)
Impact test s

b)

Perform impact tests in accordance with the procedures specified in ASTM A 370 using_the:-"Charg

technique.

Test method

aterial. The results of each of these tests shall satisfy the applicable requirements.

Impact testing

Test specimens

pecimens shall be removed from a QTC as described in 5.7.4.1.

y V-notch

In order to quialify a material for temperature rating, perform the impact tests at or below the lowest temperature of

that classification range.

Test a minimpum of three impact specimens to qualify a heat of material. Impact properties as determined from

these tests s

c) Retestin
If a test fails,
QTC with ng
exceeding th

5.4 Bodie

5.41 Mate

a) Tensile
All bodies, b
specified in
material sha
requirementg

hall satisfy the manufacturer’s specified requirements.

¢
then a retest of three additional specimens (removeddrom typically the same location withir

additional heat treatment) may be made, each ef\which shall exhibit an impact value ¢
E required minimum average value.

s, bonnets, end and outlet connections

Fial

broperty requirements

onnets, end and outlet ¢onnections shall be fabricated from standard or non-standard m
Table 4. Standard materials shall meet the applicable properties shown in Table 5. No

II conform to the ‘manufacturer's written specification. The specification shall include
for tensile strength,"yield strength, elongation, reduction of area, toughness and hardness

the same
qual to or

hterials as
n-standard

minimum
applicable

for the specifiic alloy. All non=standard materials shall exceed a 75K minimum yield strength and meet a nfinimum of

15 % elonga

b) Impactt

ion and 20 % teduction of area.

bughness*requirements

Impact tough

ness shall conform to the requirements of Table 6.

If sub-size specimens are used, the Charpy V-notch impact requirements shall be equal to that of the 10 mm x 10 mm
specimens multiplied by the adjustment factor listed in Table 7. Sub-size specimens shall not be used for PSL 4.
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Table 4 — Standard material applications for bodies, bonnets and end and outlet connections

Part Pressure ratings
MPa (psi)

13,8 (2000) | 20,7 (3000) | 34,5 (5000) | 69,0 (10 000) | 103,5 (15000) | 138,0 (20 000)

Material designation

Body,? bonnet 36K, 45K 36K, 45K 36K, 45K 36K, 45K 45K, 60K 60K, 75K
60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K, NS NS
. NS P NS NS NS
Integral el1d
connectign
Flang¢d 60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K, NS 75K} NS
NS NS NS NS
Threagled 60K, 75K 60K, 75K 60K, 75K NA NA NA
NS NS NS
Other C [ [ C C C C

Loose CO‘I nectors

WeIdill\g neck 45K 45K 45K 60K/ 75K 75K, NS 75K} NS
NS
Blind 60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K, NS 75K| NS
NS NS NS NS
Threagled 60K, 75K 60K, 75K 60K;-75K NA NA NA
NS NS NS
Other C C C C C C

@ |If end fonnections are of the material designation_indicated, welding is in accordance with Clause 6 and design is in gccordance with
Clause 4.

b NS ind|cates non-standard materials as defined in 4.3.3 and 5.4.1 a).
€ As spefified by manufacturer.

Table 51— Standard material property requirements for bodies, bonnets and end and outlet cqnnections

Matﬁrial 0,2 % Yield strength Tensile strength Elongation in Reduction in
desigpnation min. min. 50 mm (2 in) area
min. min.
MPa (psi) MPa (psi) % %
36K 248 (36 000) 483 (70 000) 21 No rdquirement
45K 310 (45 000) 483 (70 000) 19 32
60K 414 (60 000) 586 (85 000) 18 35
75K 517 (75 000) 655 (95 000) 17 35
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Table 6 — Charpy V-notch impact requirements (10 mm x 10 mm)

Temperature Minimum average impact value
Transverse direction
J (ft-Ibf )
Temperature Test temperature PSL 1 PSL 2 PSL 3 and PSL 4
classification °C (°F)
K —60 (- 75) 20 (15) 20 (15) 20 (15)
L —46 (- 50) 20 (15) 20 (15) 20 (15)
P —29 (- 20) — 20 (15) 20 (15)
R -18(0) — — 20 (15)
S -18(0) — — 20 (15)
T -18(0) — — 20\(15)
u -18(0) — — 20 (15)
\Y -18(0) — — 20 (15)

Table 7 — Adjustment factors for sub-size
impact specimens (PSL 1 to RSL"3)

Specimen dimension Adjustment factor
10 mm x 7,5 mm 0,833
10 mm x 5,0 mm 0,667
10 mm x 2,5 mm 0,333

5.4.2 Matefial qualification testing

5.4.2.1 Geéneral

If minimum té¢nsile and/or impact properties are required in order for material to be qualified for service, the required
tests shall bg performed on specimens from a TC or QTC as applicable.

a) PSL 1 rgquirements:
An acceptable TC as.described in 5.6 or a QTC as described in 5.7 shall be used to qualify material.

b) PSL 2 tq PSL 4 requirements:

A QTC as described in 5.7 shall be used.
5.4.2.2 PSL 1 tensile testing

a) Test specimens

Tensile-test specimens shall be removed from a TC as described in 5.6 or 5.7 as applicable. This TC shall be used
to qualify a heat and the bodies, bonnets, and end and outlet connections produced from that heat.

b) Test method

Perform tensile tests at room temperature in accordance with the procedures specified in ASTM A 370.
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Perform a minimum of one tensile test. The results of the tensile test(s) shall satisfy the applicable requirements of
Table 5.

c) Retesting
If the results of the tensile test(s) do not satisfy the applicable requirements, two additional tests on two additional

test specimens (removed from the same TC or QTC with no additional heat treatment) may be performed in an
effort to qualify the material. The results of each of these tests shall satisfy the applicable requirements.

5.4.2.3 PSL 2 to PSL 4 tensile testing

a) Test §pecimens

Tensile te$t specimens shall be removed from a QTC as described in 5.7.

b) Test method

Perform tgnsile tests at room temperature in accordance with the procedures specified in ASTM A 370

Perform a|minimum of one tensile test. The results of the tensile test(s) shall satisfy the applicable requirements of
Table 5.

c) Retesting
If the resu|ts of the tensile test(s) do not satisfy the applicable requirements, two additional tests on tjvo additional

test specimens (removed from the same QTC with no additiona} heat treatment) may be performed ih an effort to
qualify thel material. The results of each of these tests shall satisfy the applicable requirements.

5.4.2.4 |PSL 1 to PSL 4 impact testing
a) Samgling

Impact tegts shall be performed on a heat of(material if a body, bonnet, or end and outlet connection pfoduced from
that heat requires testing.

b) Test gpecimens
Impact-tedt specimens shall be‘\removed from a test coupon as described in 5.6 or 5.7 as applicable. This test
coupon shall be used to qualify-a heat and the bodies, bonnets, and end and outlet connections produged from that
heat.

c) Test method

Perform impact-fests in accordance with the procedures specified in ASTM A 370 using the Charpy V-notch
technique

In order to qualify material for a temperature rating, perform the impact tests at or below the lowest temperature of
that classification range.

Test a minimum of three impact specimens to qualify a heat of material. Impact properties as determined from
these tests shall satisfy the applicable requirements of Table 6. In no case shall an individual impact value fall
below two-thirds of that required as a minimum average. Similarly, no more than one of the three test results shall
be below the required minimum average.

d) PSL 1to PSL 4 retest
If a test fails, then a retest of three additional specimens removed from the same QTC (or TC for PSL 1

components) 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.

© 1SO 2003 - All rights reserved 35


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

e) Specimen orientation

The values listed in Table 6 are the minimum acceptable values for wrought products tested in the transverse
direction and for castings and weld qualifications. Wrought products may be tested in the longitudinal direction

instead of the transverse direction and then shall exhibit 27 J (20 ft-Ibf) minimum average value.

5.4.3 Processing

5431

a)

Casting practices

PSL 1 requirements

All castings

and Clause 1.

b) PSL 2 rg

Ised for bodies, bonnets end and outlet connections shall meet applicable requiremenis o

quirements

The requirements for PSL 2 are identical to the requirements for PSL 1. In addition' the manufac

document fd
treatment an
Standard.

c) PSL3a
Wrought pro

5.4.3.2
a) PSL1re

All wrought
throughout.

b) PSL 2t

undry practices which establish limits for sand control, core-making;-rigging, melting
d NDE to ensure repeatability in producing castings which meet the requirements of this In

nd PSL 4 requirements

jucts shall be used.

Hot-working practices

quirements

material(s) shall be formed using a-hot-working practice(s) which produces a wrough

PSL 4 requirements

The requirenpents for PSL 2 to PSL 4 are-identical to the requirements for PSL 1. In addition the manufa

document hdg

5433 M

a) PSL 1 tg
The manufad

PSL 4 re

t working practices.

blting practices
PSL 3 requiréments

turer shall specify melting practices.

b)

f Clause 5

furer shall
and heat
fernational

structure

turer shall

duirements

The requirements for PSL 4 are identical to the requirements for PSL 1 to PSL 3. In addition the manufacturer shall
document the melting practice utilized for PSL 4 material.

5.4.4 Heat

5441

treating

Equipment qualification

All heat treatment operations shall be performed utilizing equipment qualified in accordance with the requirements
specified by the manufacturer.

36
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5.44.2 Temperatures

a) PSL 1to PSL 3 requirements

Time at temperature and thermal cycles shall comply with the manufacturer’s heat-treatment specifications.
b) PSL 4 requirements

The requirements of PSL 1 to PSL 3 shall also apply. Temperature levels for PSL 4 parts shall be determined by
using a heat sink.

The heat sink—strattbeTmadeof thesame ttassof Tmateriatif thecomponents—are made of amattoy ofjthe following
classes: carbon steel, alloy steel, stainless steel, titanium-base alloy, nickel-copper alloys and niekel-base alloys.
For compdnents which do not meet one of the preceding classes, the heat sink shall be made ffom tHe same alloy
as the component. The ER section of all heat sinks shall be determined in accordance with.the’methods of 5.7.2.
The ER offthe heat sink shall be greater than or equal to the largest ER of any single part ima-heat tregtment load.

As an altefnative, a production part may serve as the heat sink provided all the requirements of this subclause are

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

5.4.4.3 |Quenching — PSL 2 to PSL 4 requirements (for quenched and tempered materials)
a) Water quenching

The temperature of the water or quench media used to approximate the cooling rate of water shall not exceed
40 °C (100 °F) at the start of the quench. For bath-type quenching, the temperature of the water or quench media
shall not exceed 50 °C (120 °F) at the completion of the quehch.
b) Otherlquenching media

The tempgrature range of other quenching media'shall meet the manufacturer’s written specification.
5.4.5 Chemical composition

5.45.1 |General
Material shall conform to the manufacturer’s written specification.

a) The manufacturer shall specify the nominal chemical composition, including composition tolerances, of
mateifial.

b) Maternial composition shall be determined on a heat basis (or a remelt ingot basis for remelt gradel materials) in
accorflaneewith a nationally or internationally recognized standard.

5.4.5.2 Tomposition limits

Tables 8 and 9 list element limits (% mass fraction) for carbon, low-alloy and martensitic stainless steels (other than
precipitation-hardening types) required to manufacture bodies, bonnets and end outlet connections. If the
composition is specified by reference to a recognized industry standard, those elements specified as residual/trace
elements need not be reported, provided the residual/trace element limits of the industry standard are within the
limits of this International Standard. Table 8 and Table 9 do not apply to other alloy systems. Composition limits of
other alloy systems are purposely omitted from these tables in order to provide the manufacturer with freedom to
utilize alloy systems for the multiplicity of requirements encountered.
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Table 8 — Steel composition limits for bodies, bonnets and end and outlet connections
materials (% mass fraction) (PSL 2 to PSL 4)

Alloying Carbon and Martensitic 45K material for welding
element low-alloy steels stainless steels neck flanges
composition limits composition limits composition limits @
Carbon 0,45 max. 0,15 max. 0,35 max.
Manganese 1,80 max. 1,00 max. 1,05 max.
Silicon 1,00 max. 1,50 max. 1,35 max.
Phosphorus (See Table 9) (See Table 9) 0,05 max.
Sulfur (See Table 9) (See Table 9) 0,05 max.
Nickel 1,00 max. 4,50 max. NA
Chromium 2,75 max. 11,0-14,0 NA
Molybdenum 1,50 max. 1,00 max. NA
Vangdium 0,30 max. NA NA
@  Hor each reduction of 0,01 % below the specified carbon maximum (0,35 %), an increase,0f\0,06 % manganese abqve
the specified maximum (1,05 %) is permitted up to a maximum of 1,35 %.

5453 Tq

Table 10 listg

Table 9 — Phosphorus and sulfur concentration
limits (% mass fraction) (PSL 2 to PSL 4)

PSL 2 PSL 3 and PSL 4
Phosphorus 0,040 max. 0,025 max.
Sulfur 0,040 max: 0,025 max.

lerance ranges

, for PSL 3 and PSL 4 only, the tolerance range requirements for elements used in the com

position of
overed by

rence to a
tandard. If
tolerance

materials as [described by the manufactureris specification. These tolerances only apply to the materials
Table 8.
If the manufacturer specifies a material for PSL 3 or 4 with chemical composition requirements by refe]
recognized industry standard, the-taterial shall meet the tolerance ranges of the referenced industry s
the manufagturer specifies a¢material chemistry not covered by a recognized industry standard, the
ranges shall meet Table 10T hése tolerances only apply to the materials covered in Table 8.
Table 10 — Alloying element maximum tolerance range
requirements (% mass fraction) (PSL 3 and PSL 4)
Elements Carbon and Martensitic 45K material
Tow-alloy steel stainless steels | for welding neck
flanges
Carbon 0,08 0,08 NA
Manganese 0,40 0,40 NA
Silicon 0,30 0,35 NA
Nickel 0,50 1,00 NA
Chromium 0,50 NA NA
Molybdenum 0,20 0,20 NA
Vanadium 0,10 0,10 NA
These values are the total allowable variation in any one element and shall not exceed
the maximum specified in Table 8.
38
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5.5 Ring gaskets

5.5.1 Material

Ring gasket material shall conform to the manufacturer’s written specification.

5.5.2 Material qualification testing

a) Tensile testing

None specified

b) Impag
None speq
c) Hardn

The maxin

5.5.3 Pr
5.5.3.1
a) Meltin

The manu
shall use f

t testing
ified.
ess requirements
hum hardness shall be as follows:
Material Maximum hardness
Soft iron 56 HRB
Carbon and low alloys 68 HRB
Stainless steel 83 HRB

Nickel alloy UNS N08825 | 92 HRB

Other CRAs Hardnhess shall meet manufacturer’s
written specification.

bcessing

Melting, casting and hot working
g practices

facturer shall seleet-and specify the melting practice(s) used to fabricate ring gaskets. T

b) Casting practices

Centrifuga

| casting.shall be the only acceptable method of casting ring gaskets.

c) Hot-w

ractices which preduce homogeneous material, free from cracks, banding, piping and flaked.

ne melt shop

orking practices

Wrought products shall be hot-worked throughout. Ring gaskets may be made from pierced tubing or pipe, rolled
rings, or rolled and welded bar or plate.

5.5.3.2

a) Equip

Heat-treating

ment qualification

All heat-treating of parts and QTCs shall be performed with equipment meeting the requirements specified by the
manufacturer.
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b) Method

Heat-treatment operations shall be in accordance with the manufacturer’s written specification.

Ring gaskets shall be either annealed, normalized or solution-treated as the last stage of material processing prior

to the final m

achining.

5.5.4 Chemical composition

The chemistry of ring gaskets shall be as described in the manufacturer’s written specification.

5.6 Test goupons (TC)
5.6.1 Gengdral
The properties exhibited by the TC shall represent the properties of the thermal response of th

comprising the production parts it qualifies.

Depending u
with the prop

A single TC
heat, providg

For batch he
sacrificial prq
TC shall only

For material
prolongation

production p
same heat a

5.6.2 Equiy
a) Selectio
The size of 4

b) ER meth

pon the hardenability of a given material, the results obtained from TCs may not always
erties of the actual components at all locations throughout their cross-section.

may be used to represent the impact and/or tensile properties-of. the part(s) produced from
d it satisfies the requirements of this International Standard.

at treatment only: If the TC is a trepanned core or prolengation removed from a productior
qualify material and parts produced from the same<heat.

heat-treated in a continuous furnace, the €€ shall consist of a sacrificial production
removed from a production part. The sacrificial production part or prolongation TC shall g

arts having identical size and shape. The TC shall only qualify material and parts produce
nd heat-treat lot.

yalent round (ER)
X
TC for a part shall be 'determined using the following ER methods.

ods

Figure 3 illustrates the-basic models for determining the ER of simple solid and hollow parts and more c

parts.

The ER of a

bart 'shall be determined using the actual dimensions of the part in the “as-heat-treated” conc

e material

orrespond

the same

part, or a

duction part, the TC is only permitted to qualify proddction parts having the same or small¢r ER. The

part or a
nly qualify
d from the

bmplicated

ition.

The ER of a studded type part shall be determined by using T equal to the thickness of the thickest flange of that

part. ER determination for these parts shall be in accordance with the methods for complex shaped parts.

c) Sizereq

uirements

The ER of the TC shall be equal to or greater than the dimensions of the part it qualifies, except as follows:

1)

Forging: size not required to exceed 63 mm (21/2 in) ER.

2) Casting: size not required to exceed size shown in ASTM A 703, Figure 1.

NOTE
in place of the

40

above requirements.

At the option of the manufacturer, the ER of the TC can meet ASME, Section VIII, Division 2, AM-201 and AM-202
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Round Hexagon Square Rectangle or plate
L
- - :
] - :ﬁ fea - =] ~
| u T
R = = = i
ER() =T ER = 117 ER = 1,257 ER = 157

Simple hollow shape

ER = 2T

When L is|less than T, consider section as a plate of L thickness. Area inside dashed lines is 1/4 T envglope for test
specimen femoval.

When L is|less than D, consider as a plate of T thickness.

a) Simple geometric equivalent rounds (ER) sections/shapes having length L

T (2)

T T2

T (2)
g

T(2)

When all finternal and external surfaces during heat treatment are within 13 mm (1/2in) of the fipal surfaces,
ER = 11/4|T. When all internal and external surfaces during heat treatment are not within 13 mm (1/2 in) of the final
surfaces, then ER = 21%-On multiflanged components, T shall be the thickness of the thickest flange.

Where T |s the thicKkness when the component is heat-treated as in 7(2), use the larger of the fwo indicated
dimensions.

2  Bodies'with-serewed-and-epen-ends:

b) General flanged bodies for complex-shaped wellhead components

Figure 3 — Equivalent round models
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0,25R°

~r

b Envelope

5.6.3 Processing

5.6.3.1

a) Melting

Melting, casting and hot working

for test specimen removal.

c) Keel block configuration, ER = 2,3R

Figure 3 — Equivalent round models (continued)

bractices

In no case
TC made fr
which has n
ingot may bq
additional all

b) Casting

The manufa

assure accurate representation.

c) Hot-wor
The manufag
the productig
part(s) it qua

s%:ﬂl the TC be processed using a melting practice(s) cleaner than that of the material it quali

a remelt grade or vacuum-degassed material shall not qualify material from the same pr

t experienced the identical melting practice(s)]. Remelt grade material removed from a sir

used to qualify other remelt grade:material which has been and is from the same prima
bying shall be performed on these lindividual remelt ingots.

practices

cturer shall use the same~foundry practice(s) for the TC as those used for the parts it g

ing practices

turer shalhuse hot-working ratios on the TC which are equal to or less than those used in
n part(s)it‘qualifies. The total hot-work ratio for the TC shall not exceed the total hot-work
ifies.

5.6.3.2 W

fies [e.g. a
mary melt
gle remelt
y melt; no

palifies, to

brocessing
atio of the

elding

Welding on the TC is not allowed except for attachment-type welds.

5.6.3.3
a)

All heat-treat

42

Heat treating

Equipment qualification

ment operations shall be performed utilizing equipment qualified in accordance with 5.8.
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b) Method for batch heat treatment

The TC shall experience the same specified heat treatment processing as the part(s) it qualifies. The TC shall be

heat-treated using the manufacturer’s specified heat-treating procedure(s).

c) Method for continuous furnace

For material heat-treated in a continuous furnace, the TC shall be from the same heat and heat-treat lot as the

material it qualifies.

5.6.4 Material qualification

5.6.4.1 |[Tensile and impact test specimens

If tensile and/or impact test specimens are required, they shall be removed from a TC after the fi
treatment [cycle. Multiple TCs may be used provided that all applicable TC requirements of this
Standard gre met and the TCs are processed through heat treatment using the same furnace set points &

Test spec
core ',T €
(see Figun
location fal

Imens shall be removed from the TC such that their longitudinal centreline-axis is wholly with
nvelope for a solid TC or within 3 mm (1/8 in) of the mid-thickness af the thickest section of
e 3). For TCs larger than the size specified in 5.6.2 c), the test spécimens need not be ren
rther from the TC surface than would be required if the specified TC size were used.

Test spec
root are af

mens shall be removed from the TC such that the tensile.specimen gauge length and Ch
least 1/4Tfrom the ends of the TC.

If a sacrif
meeting th

cial production part is used as a TC, the test specimens shall be removed from a sectio
e size requirements for a TC for that production part as defined in 5.6.2.

Standard

stainless s
specimens
specimens

size 12,7 mm (0,500 in) diameter tensile~specimens shall be used to qualify carbon, |
teels, unless the physical configuration, of-the TC prevents their use. In this case the stanc
referenced in ASTM A 370 may be” used. Either standard 12,7 mm (0,500 in) or stand
(see ASTM A 370) may be used t6 qualify CRA materials.

Standard
material, i
be removsd

5ize impact specimens 10 mm-X*10 mm in cross-section shall be used, except where there
 which case the next smaller standard size specimen obtainable shall be used. Impact spq
d such that the notch is Within the "/,T envelope.

5.6.4.2 |Hardness testing

At least orle Rockwell orBrinell hardness test shall be performed on the TC after the final heat-treatme

The TC he¢at-treatment cycles prior to hardness testing shall be the very same heat-treatment cycles

hal TC heat-
International
nd times.

in the centre

a hollow TC
noved from a

arpy V-notch

n of the part

bw-alloy and
ard sub-size
ard sub-size

s insufficient
cimens shall

nt cycle.

experienced

by the tensile and-impact test specimens.

Hardness testing-shal-be-perfermed-in-accordance-with-procedures-speeified-ir- ASTFM-E46-or-ASTHWE 18.

5.7 Qualification test coupons (QTC)

5.7.1 General

The properties exhibited by the QTC shall represent the properties of the thermal response of the material

comprising the production parts it qualifies.

Depending upon the hardenability of a given material, the QTC results may not always correspond with the

properties of the actual components at all locations throughout their cross-section.
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A single QTC may be used to represent the impact and/or tensile properties of the part(s) produced from the same
heat, provided it satisfies the requirements of this International Standard.

For batch heat-treatment only: If the QTC is a trepanned core or prolongation removed from a production part, the
QTC may only qualify production parts having the same or smaller ER. The QTC shall only qualify material and
parts produced from the same heat.

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

5.7.2 Equiyalent round (ER)

5.7.21 Selection

The size of a QTC for a part shall be determined using the ER methods given in 5.7.2.2.

5.7.2.2 ER methods

Figure 3 illustrates the basic models for determining the ER of simple solid and hollow parts and more cpmplicated

parts.

The ER of a part shall be determined using the actual dimensions of the\part in the “as-heat-treated” condition.
The ER of a|studded type part shall be determined by using T equal to the thickness of the thickest flapge of that
part. ER detgrmination for these parts shall be in accordance wittthe methods for complex-shaped parts
5.7.2.3  Sige requirements
The ER of the QTC shall be equal to or greater than the’dimensions of the part it qualifies, except as follows:
a) ForPSL|2
1) Forging: size not required to execeed 63 mm (21/2 in) ER.
2) Casgting: size not required te exceed size shown in ASTM A 703.
b) For PS43 and PSL 4

Size not required to exceed 125 mm (5 in) ER.

NOTE At
in place of the

the optien.of the manufacturer, the ER of the QTC can meet ASME Section VIII, Division 2, AM-201 and AM-202
aboye requirements.

5.7.3 Processing

5.7.31 Melting, casting and hot working

a) Melting practices

In no case shall the QTC be processed using a melting practice(s) cleaner than that of the material it qualifies [e.qg.
a QTC made from a remelt grade or vacuum-degassed material may not qualify material from the same primary
melt which 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 which has been and is from the same primary melt;
no additional alloying shall 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.
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b) Casting practices

The manufacturer shall use the same foundry practice(s) for the QTC as those used for the parts it qualifies to
assure accurate representation.

c) Hot-working practices
The manufacturer shall use hot-working ratios on the QTC which are equal to or less than those used in processing

the production part(s) it qualifies. The total hot-work ratio for the QTC shall not exceed the total hot-work ratio of the
part(s) it qualifies.

5.7.3.2 [Welding

Welding op the QTC is not allowed except for attachment-type welds.

5.7.3.3 [Heat treating

a) Equipment qualification

All heat-tr¢atment operations shall be performed utilizing equipment qualified in. aeccordance with 5.8.
b) Methad for batch heat-treatment

The QTC ghall experience the same specified heat-treatment processing as the part(s) it qualifies. The QTC shall
be heat-tr¢ated using the materials manufacturer’s specified heat-trteating procedure(s).

If the QT(Q is not heat-treated as part of the same heat-treatment load as the part(s) it qualifies, the pustenitizing,
solution-treating or age-hardening (as applicable) temperatures for the QTC shall be within 14 °C (2§ °F) of those
for the paft(s). The tempering temperature for the part(s)’shall be not lower than 14 °C (25 °F) below that of the
QTC. The|upper limit shall be not higher than permitted by the heat-treat procedure for that material. The cycle time
at each temperature shall not exceed that for the part(s).

¢) Methgd for continuous furnace

For mater{al heat-treated in a continuotis:furnace, the QTC shall be from the same heat and heat-tr¢at lot as the
material itjqualifies.

5.7.4 Material qualification

5.7.41 |[Tensile and impact test specimens

If tensile gnd/or impact test specimens are required, they shall be removed from a QTC after the final QTC heat-
treatment pycle, Multiple QTCs may be used provided that all the applicable QTC requirements of this| International
Standard pre<met and the QTCs are processed through heat treatment using the same furnace sTt points and

times.

Test specimens shall be removed from the QTC such that their longitudinal centreline axis is wholly within the
centre core '/,T envelope for a solid QTC or within 3 mm (1/8 in) of the mid-thickness of the thickest section of a
hollow QTC (see Figure 3).

For QTCs larger than the size specified in 5.7.2.3, the test specimens need not be removed from a location farther
from the QTC surface than would be required if 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 1/4Tfrom the ends of the QTC.

If a sacrificial 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 5.7.2.
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Standard-size 12,7 mm (0,500 in) diameter tensile specimens shall be used unless the physical configuration of the
QTC prevents their use. In this case the standard sub-sized specimens referenced in ASTM A 370 may be used.

Standard-size impact specimens 10 mm x 10 mm in cross-section shall be used, except where there is insufficient
material, in which case the next smaller standard-size specimen obtainable shall be used. Impact specimens shall

be removed such that the notch is within the 1/4T envelope.

5.7.4.2

Hardness testing

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

The QTC heft-freaiment cycles prior o hardness testing shall be the very same heat-freaiment cycles-e

by the tensil
in ASTME 1

5.8 Heat-

All heat treg
requirementg

“Production

and impact test specimens. Hardness testing shall be performed in accordance with the-
D or ASTM E 18.

reating equipment qualification

ting of parts, QTCs and TCs shall be performed with “production type” equipment m
specified by the manufacturer.

type” heat-treating equipment shall be considered equipment that is routinely used f

production parts having an ER equal to or greater than the ER of the subject-JC.

5.9 Mater

If reference
necessary to|

al qualification

o this subclause is given in this International Standard, the manufacturer shall specify th
qualify and test materials.

5.10 Bullplugs and valve-removal plugs

Material requ
for PSL 3 bo

5.11 Back-

lies, bonnets, end and outlet connections (see 5.4).

pressure valves

Material requirements for back-pressure valves shall, as a minimum, be the same as those specified

tubing hange

rs (see 5.3).

5.12 Pressjure-boundary. penetrations

Material requirements_for pressure-boundary penetrations shall be as specified by the manufacturer.

boundary pe|
and HH) sha

hetrations: directly exposed to well-bore fluid and used in sour service (material classes D
| meet'the requirements of NACE MR 0175.

perienced
rocedures

peting the

D process

b methods

irements for bullplugs and valve-remeval plugs shall, as a minimum, be the same as thos¢ specified

for PSL 3

Pressure-
D, EE, FF,

5.13 Wear

bushings

Material requirements for wear bushings shall be as specified by the manufacturer. The hardness of the material
shall be between 241 HBW and 321 HBW.

5.14 Hub-end connectors

Material requirements for hubs, specified dimensionally in ISO 13533, shall be equal to the material requirements
of the equipment to which the hub is connected. Minimum requirements are those of PSL 2 bodies, bonnets, end

and outlet co

46

nnections (see 5.4).
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6 Welding — General requirements

6.1 General

Requirements are established in four groups as follows:

a) Non-pressure-containing weldments other than weld overlays: PSL 1 to PSL 3.

ISO 10423:2003(E)

b) Pressure-containing fabrication weldments for bodies, bonnets, and end and outlet connections, bullplugs,
valve-removal plugs and back-pressure valves: PSL 1 to PSL 3.

c) Press
remoyal plugs and back-pressue valves: PSL 1 to PSL 3.
d) Weld
PSL 4.
6.2 Non-pressure-containing weldments other than weld overlays (PSL;1 to PSL 3)
a) Weldihg procedure/performance
Welding
and Il

b) Appligation

Welding s
types and

sizes shall meet the manufacturer’s design requirements.

c) Qualily control requirements

Welding a

6.3 Pre
bullplug

hd completed welds shall meet the reguirements of Table 12.

, valve-removal plugs.and back-pressure valves

6.3.1 Ggdneral

No fabrica

tion welding is allowed on bullplugs and valve-removal plugs.

6.3.2 PSL1

6.3.2.1

Design of

Joint'design

ire-containing repair weldments for bodies, bonnets, and end and outlet connections, bullplugs, valve-

bverlay for corrosion resistance and/or hard facing and other material surface propeérty contiols: PSL 1 to

rocedures and performance qualifications shall be in accofdance with ASME, Section |X, Articles Il

hall be performed in accordance with qualified procedures by qualified welding personngl. Weld joint

sure-containing fabrication weldments for bodies, bonnets, end and outlet cqnnections,

Annex E recommends weld groove designs.

6.3.2.2

a) Weldi

Materials

ng consumables

groove and fillet welds with tolerances shall be documented in the manufacturer's specifications.

Welding consumables shall conform to American Welding Society or manufacturer's specifications. The
manufacturer shall have a written procedure for storage and control of welding consumables. Materials of low-
hydrogen type shall be stored and used as recommended by the manufacturer of the welding consumable to retain
their original low-hydrogen properties.
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b)

Deposited weld metal properties

The deposited weld metal mechanical properties, as determined by the procedure qualification record (PQR), shall
meet or exceed the minimum specified mechanical properties for the base material.

6.3.2.3

a)

Welding procedure qualifications

Written procedure

Welding shall be performed in accordance with welding procedure specifications (WPS) written and qualified in
accordance with ASME, Section IX, Article Il. The WPS shall describe all the essential, non-essential and

supplementdry essential (if required: see ASME, Section IX) variables.

The PQR shgll record all essential and supplementary essential (if required) variables of the weld‘proce

for the quali
requirementg

b)
The manufad

c) Heat-tre
All testing sh
the test weld
d) Hardnes
For material

(HAZ) cross:
NACE MR 0

The manufa
shall be perf
method; or
accordance
e) Hardnes
Minimum mg
minimum of
shall be mad
weld metal W

f) Impactt

Base me¢tal groupings

ication test(s). Both the WPS and the PQR shall be maintained as records in accordang
of 7.5.

turer may establish a P-number grouping for material(s) not listed in ASME, Section IX.
bt condition

all be done with the test weldment in the post-weld heat-treated condition. Post-weld heat tr
ment shall be according to the manufacturer’s written specifications.

s testing

classes DD, EE, FF, and HH, hardness tests‘across the weld and base material heat-affq
75.

turer shall specify the hardness testing locations in order to determine maximum hardnes
ormed on the weld and base material HAZ cross-section in accordance with ASTM E 18
ASTM E 92, Vickers 10-kg method. Results shall be converted to Rockwell C, as apy
vith ASTM E 140.

s testing (optional)

chanical properties’ for the purpose of hardness inspection and qualifying production we
three hardness tests in the weld metal shall be made and recorded as part of the PQR. T
e by the samme methods as used to inspect production weldments. These tests may be useq

ith hardness' less than shown in 7.4.2.1.3 c) in accordance with the methods shown in 7.4.2.

bsting

dure used
e with the

batment of

cted zone

section shall be performed and recorded as“part of the PQR. Results shall be in confornpance with

s. Testing
Rockwell
licable, in

dments, a
hese tests

to qualify
1.3 b).

If impact testing is required for the base material, the testing shall be performed in accordance with ASTM A 370
using the Charpy V-notch technique. 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 ASTM A 370.

6.3.2.4
a)

Welders and

48

Welder performance qualification

Testing requirements

welding operators shall be qualified in accordance with ASME, Section IX, Article III.
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b) Records

Records of welder performance qualification (WPQ) tests shall be in accordance with ASME, Section IX.

6.3.2.5

Welding requirements

a) Qualifications

Welding shall be in compliance with the qualified WPS and shall be performed by qualified welders/welding

operators.
b) Use

Welders
the WPS.

c) Desi

WPS

d welding operators shall have access to, and shall comply with, the welding parameters

ed welds

All welds that are considered part of the design of a production part shall be specified by the ma|

describe t

e requirements for the intended weld.

d) Prehdating

Preheating
procedure

6.3.2.6
Post-weld

Welds ma
weld heat

6.3.2.7

5.
Post-weld heat treatment
heat treatment shall be in accordance with the-applicable qualified WPS.

ly be locally post-weld heat-treated. The manufacturer shall specify procedures for the use
treatment.

Welding controls

a) Procddures

The manufacturer's welding control system shall include procedures for monitoring, updating and ¢
qualificatign of welders/welding operators and the use of welding procedure specifications.

b) Instru

Instrumen

ment calibration

s to verify temperature, voltage and amperage shall be serviced and calibrated in accordz

manufactdrer’s written specifications.

as defined in

hufacturer to

of assemblies or parts, if required by the WPS, shall be performed to manufactyrer's written

pf local post-

bntrolling the

nce with the

6.3.3 PSL 2

6.3.3.1

General

The requirements for PSL 1 shall also apply for PSL 2, in addition to the requirements given in 6.3.3.2 t0 6.3.3.4.

6.3.3.2

a) Base

Welding procedure qualification

metal groupings

Each base material which is not listed in an ASME, Section IX P-number or S-number grouping shall be specifically
qualified by the manufacturer.
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b) Impact testing
If impact testing is required for the base material, one set of three test specimens each shall be removed from the
weld metal and base material HAZ. At least one face of each specimen shall be within '/, T from the surface of the
material, where T is the thickness of the weldment. The root of the notch shall be oriented normal to the surface of
the test weldment and located as follows:

1) weld metal specimens (3 each): 100 % weld metal;

2) HAZ specimens (3 each): to include as much HAZ material as possible.

6.3.3.3 Pdst-weld heat treatment — Furnace heating

Furnace post-weld heat treatment shall be performed with equipment meeting the requirements,specified by the
manufacturef.

6.3.3.4 Post-weld heat treatment — Local heating
Local post-weld heat treatment shall consist of heating a circumferential band arqund’ the weld at a tgmperature
within the rafge specified in the qualified WPS. The minimum width of the contralledband at each side ¢f the weld

on the face pof the greatest weld width shall be the thickness of the weld or G0 mm (2 in) from the weld edge,
whichever is|less. Heating by direct flame impingement on the material shall-nét be permitted.

6.3.4 PSL 3

6.3.4.1 Geéneral

The requirenjents for PSL 1 and PSL 2 shall also apply for. RSL 3, in addition to the requirements given in} 6.3.4.2.to
6.3.4.4.

6.3.4.2 Welding procedure qualification

6.3.4.21 keat treatment
The post-weld heat treatment of the test.weldment shall be in the same temperature range as that specified on the
WPS. Allowgble range for the post-weld heat treatment on the WPS shall be a nominal temperature range, + 14 °C
(+ 25 °F).

6.3.4.2.2 Chemical analysis

Chemical anglysis of the ‘base materials and filler metal for the test weldment shall be obtained from the pupplier or
by testing, ald shallbepart of the PQR.

6.3.4.2.3

ardness testing

If the welding procedure is to be qualified for use on parts or equipment used in material classes DD, EE, FF or HH,
hardness testing shall be by the Rockwell method in accordance with ASTM E 18 or the Vickers 10-kg method in
accordance with ASTM E 92.

a) Rockwell method

Test locations shall be as shown in Figure 4.

For a weld cross-section thickness less than 13 mm (1/2 in), four hardness tests each shall be made in the base
material(s), the weld and the HAZ.
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For a weld cross-section thickness equal to or greater than 13 mm (1/2 in), six hardness tests each shall be made in
the base material(s), the weld and the HAZ.

For all thicknesses, HAZ hardness tests shall be performed in the base material within 2 mm (1/16 in) of the weld
interface and at least one each within 3 mm ('/g in) from top and bottom of the weld.

Dimensions in millimetres (inches)

1 23

[ /]
/7

B2 (1/8)°

3,2 (j/8)
N
A

e
.] .
— [N
Q ~
T 2/ +
— 7/7 \Aal
6) 9 il
Q AL
v I~
~
Key
1  weld
2 HAZ
3 base
a8  Typical

Figure 4 — Welding procedure qualification — Rockwell hardness test locations (PSL|3)

b) Vickefs 10-kg method
Test locatipns shall be as shown in'Eigure 5.

For a weld cross-section thickness less than 13 mm (1/2 in), four hardness tests each shall be mad¢ in the base
material(s) and the weld.

For a welq cross-section‘thickness equal to or greater than 13 mm (1/2 in), six hardness tests each shdll be made in
the base material(s)_and the weld. For all thicknesses, multiple HAZ hardness tests equally spaced|3 mm (1/8 in)
apart shall be performed in each of the base materials within 0,3 mm (0,010 in) of the weld interfacel with at least
one within|2 mm (1/16 in) from the top and the bottom of the weld.

6.3.4.3 Welding controls

Instruments, meters and gauges used to verify welding parameters shall be serviced and calibrated to the
manufacturer’s written specifications by equipment traceable to a nationally or internationally recognized standard
specified by the manufacturer. The calibration intervals shall be a maximum of six months until recorded calibration
history can be established by the manufacturer. Intervals may be lengthened (six months maximum increment) and
shall be shortened based on the recorded history. Written records shall document the calibration date, procedure
used, accuracy, frequency and results.
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Dimensions in millimetres (inches)
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n 3109y o
v Al
~ ~

Key

1 weld

2 HAZ

3 Dbase

a8  Typical.

-

gure 5 — Welding procedure qualification — Vickers hardness test locations (PSL 3)

6.3.4.4  Application

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

6.3.5 PSL 4

Welding is n¢t permitted except for weld oyerlay.

6.3.6 Quality control requirements

Requirements for pressure-containing welds are shown in Table 12.

6.4 Pressjure-containing repair weldments for bodies, bonnets, end and outlet connectipns,
bullplugs, valve-removal plugs and back-pressure valves

6.41 PSL1

a) General
All repair welding procedures shall define the WPS and NDE requirements.

Welding shall be performed in accordance with the specified WPS.

b) Base material

The base material requirements for material composition, material designation as specified in this International

Standard, impact toughness, if required, and heat-treatment condition shall be known prior to selecting a qualified
WPS.
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Fusion

The WPS selected and the access for repair shall be such to ensure complete fusion.

d)

PQR

The WPS selected shall be supported by a PQR as described in 6.3.2.3.

e)

Repai

r welding

Repair welding of bullplugs, valve-removal plugs and back-pressure valves is not allowed.

test using a

f)  Accegs

There shall be access to evaluate, remove and inspect the non-conforming condition. See also(7.4.2.2(13.

g) Weldgr/welding operator qualification

The welddr/welding operator shall possess a valid qualification in accordance with 6.3.24.

6.4.2 PSL2andPSL 3

The requitements for PSL 1 shall also apply for PSL 2 and PSL 3, in addition to the following requirerhents for bolt

hole, tappgd hole, and machined blind hole repair.

a) The welder/welding operator shall perform an additional repair-welding performance qualification
mockiup hole.

b) The r¢pair-welding qualification test hole shall be qualified by radiography in accordance with [7.4.2.2.14 or
shall be cross-sectioned through the centreline of the hole in two places 90° apart and macroetghed to verify
complete fusion. One surface of each of the four matching segments shall be macroetched. This evaluation
shall include the total depth of the hole.

c) The rgpair weld qualification shall be restrigted by the following essential variables for performancg controls:

— the hole diameter used for the'performance qualification test is the minimum diameter qualifled. Any hole
with a diameter greater than'the diameter used for the test shall be considered qualified;

— the depth-to-diameterratio of the test hole shall qualify all repairs to holes with the same or smaller depth-
te-diameter ratio;

— the performance-qualification test hole shall have straight parallel walls. If any taper, counter-bore or other
ald is used\'fo enhance the hole configuration of the performance test, that configurafion shall be
cpnsidered an essential variable.

6.4.3 PqL 4

Repair welding is not permitted.

6.4.4 Quality control requirements

Weld NDE shall conform to requirements as defined by the manufacturer and this International Standard as shown
in Table 12.
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6.5 Weld overlay for corrosion resistance and/or hard facing and other material surface
property controls

6.5.1 PSL1
6.5.1.1 Ring grooves

6.5.1.1.1 General

This subclause applies to ring grooves in loose connectors, and in integral end and outlet connections.

6.5.1.1.2 \l\lelding procedure/performance qualification
Qualification|shall be in accordance with ASME, Section IX, Articles 1l and Il for weld overlay.
a) Chemical analysis
Chemical analysis shall be performed on the weld metal in accordance with\the requirements |[of ASME,
Section |X at a location of 3 mm (0,125in) or less from the original base-metal surface. Thg chemical

composition of the deposited weld metal at that location shall be as specified\by the manufacturer.

For austentic or 300 series stainless steels, the chemical composition-shall be:

Element Composition
% mass fraction
Nickel 8,0 min.
Chromium 16,0 min.
Carbon 0,08 max.

b) Welds for use in hydrogen sulfide service shall conform to the requirements of NACE MR 0175.

6.5.1.1.3 Application
a) Post-weld heat treatment

End and outlet connections-with corrosion-resistant weld-overlaid ring grooves shall be subjected tg post-weld
heat treatment in accordance with the WPS.

b) Ring joint grooves-for welding

Ring joint grooves for welding shall be prepared in accordance with Table 39.

C) Other wetd prepat ations

Other weld preparations may be used if the mechanical properties of the deposited weld metal equal or exceed
those of the base metal.

6.5.1.2  Other corrosion-resistant overlay

6.5.1.21 General
This subclause applies to use of corrosion-resistant weld overlay for bodies, bonnets, hub end connectors, and end

and outlet connectors for purposes other than ring grooves. These requirements do not apply to hard facing or to
the weld overlay of valve-bore sealing mechanisms, choke trim, or valve stems.
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6.5.1.2.2 Welding procedure/performance qualification

Qualification shall be in accordance with ASME, Section IX, Articles Il and Ill for weld overlay.

a) Chemical analysis

ISO 10423:2003(E)

Chemical analysis shall be performed of the weld metal in accordance with the requirements of ASME,
Section IX, at the minimum overlay thickness as specified by the manufacturer for the finished component.

For austenitic stainless steels, the chemical composition shall be:

Element Composition
% mass fraction
Nickel 8,0 min.
Chromium 16,0 min.
Carbon 0,08 max.

For nickel-base alloy UNS N06625, the chemical composition shall meet one, of the following clasges:

Class Element Composition
% mdss fraction

Fe 5 Iron 5,0 max.

Fe 10 Iron 10,0 max.

For ofher compositions which must conform to the requirements of NACE MR 0175, the chemicgl analysis of
the overlay shall conform to the specification limits-af the corresponding NACE-approved material(s).

For a|l other compositions, the chemical analysis of the overlay shall conform to the specified| limits of the
manufacturer’s written specification.

b) Mechpnical properties

The manufacturer shall specify the methods to assure these mechanical properties, and record the results as

part of the PQR.

The hase metal material 'shall retain the minimum mechanical property requirements after pogt-weld heat-

treatment.

If the overlay material is not considered as part of the manufacturer’s or this International Stanglard’s design

c) Weld conformance to NACE MR 0175

ard’s design

Welds for use in hydrogen sulfide service shall conform to the requirements of NACE MR 0175.

If the welding procedure is to be qualified for use on bodies, bonnets or flanges used for material classes DD,
EE, FF or HH, hardness testing shall be carried out by the Rockwell method in accordance with ASTM E 18 or
the Vickers 10-kg method in accordance with ASTM E 92. Hardness tests shall be performed at a minimum of
three test locations each: in the base material, in the heat-affected zone, and in each layer of overlay up to a
maximum of two layers. See Figure 6 for required hardness test locations.
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d) Guided bend tests

Guided bend tests and acceptance criteria shall be in accordance with ASME, Section IX, to verify weld
overlay/base material bond integrity.

Key

1 overlay
2 HAZ

3 Dbase

Dimensions in millimetres (inches)

1

Z\WW

3 N
\ ® [ J @

13 (172) 13 (1/72)

Figure 6 — Hardness test locations for weld overlays

6.5.1.2.3 Base material conformance to NACE MR 0175

The base m4d

6.5.1.3 Of

The use of W
procedure/pq

her

6.5.1.4 Re¢pair of weld/overlays

Repairs of W

a) the origi

hal-applicable requirements (6.5.1.1, 6.5.1.2 or 6.5.1.3) are adhered to,

terial shall conform to NACE MR 0175-after weld overlay and any subsequent heat treatmerts.

eld overlay for purposes.other than those covered by 6.5.1.1 and 6.5.1.2 does not require| a welding
rformance qualification.) The manufacturer shall use a written procedure that provides cpntrols for
consistently meeting the manufactarer-specified material surface properties in the final machined conditign.

eld overlays including associated base metal build-up using the overlay material are only acceptable
provided that:

b) if the weld overlay material and/or base metal build-up for the weld overlay are considered part of the design
criteria of the manufacturer or of the design criteria of this International Standard, those properties listed in the

design ¢

riteria are met,

c) weld overlay repairs and associated base metal build-up for use in hydrogen sulfide service conform to the
requirements of NACE MR 0175. Weld repairs of the base metal that are not associated with the weld overlays
are not allowed for PSL 4 equipment.
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6.5.2 PSL 2to PSL4

6.5.2.1 General

The requirements for PSL 2 to PSL 4 shall be identical to the requirements for PSL 1, in addition to the
requirements given in 6.5.2.2 t0 6.5.2.5.

6.5.2.2 Welding procedure/performance qualification

Qualification shall be in accordance with ASME, Section IX, Articles Il and Ill for weld overlay, hard facing or other
types of overlay, as applicable.

6.5.2.3 [Mechanical properties
The base aterial shall retain the minimum mechanical property requirements after post-weld_-heat-tregtment.

The manufacturer shall specify the methods to assure these mechanical properties and.record the reslilts as part of
the PQR.

6.5.2.4 |Hardness testing for ring groove overlay
Hardness [testing shall be performed in the weld metal as part of the procedure qualification testing. Test locations

shall be within 3 mm (0,125 in) of the original base material. The average of three or more test regults shall be
equal to of greater than 83 HRB and recorded as part of the PQR.

6.5.2.5 |Quality control requirements

The quality control requirements for weld metal overlays.are shown in Table 12.
For the pLse of weld overlay for purposes pother than those covered in 6.5.1.1 and 6.5./1.2, welding
procedurefperformance qualification requirements are not specified. The manufacturer shall use a written

procedure|that provides controls for consistently meeting the manufacturer-specified material surface|properties in
the final machined condition.

7 Quality control

7.1 General

This claude specifiessthe quality control requirements and quality control record requirements for equipment and
material manufactured‘to meet this International Standard.

7.2 MeTsuring and testing equipment

7.21 General

Equipment used to inspect, test or examine material or other equipment shall be identified, controlled, calibrated
and adjusted at specified intervals in accordance with documented manufacturer instructions, and consistent with
nationally or internationally recognized standards specified by the manufacturer, to maintain the accuracy required
by this International Standard.
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7.2.2 Pressure-measuring devices

7.2.21

Type and accuracy

Test pressure-measuring devices shall be accurate to at least £ 0,5 % of full-scale range.

7.2.2.2

Calibration procedure

Pressure-measuring devices shall be periodically recalibrated with a master pressure-measuring device or a dead-
weight tester at 25 %, 50 % and 75 % of full scale.

7.2.2.3

Calibration in
be lengthensg

Calibration ir
manufacture

7.3 Qualit

7.3.1 Non-

Personnel pgrforming NDE shall be qualified in accordance with requirements specified in EN 473 or A

TC-1A.

7.3.2 Visual examination personnel

Personnel p
ASNT SNT-T

7.3.3 Weld
Personnel pe
AWS ce
AWS se
AWS ce

welding

7.3.4 Othe

Cllibration intervals

d and shall be shortened based on recorded calibration history.

rand new longer intervals (3 months maximum increment) established.
y control personnel qualifications

Hestructive examination (NDE) personnel

brforming visual examinations shall have an annual eye examination in accordance with
C-1A.

ing inspectors
rforming visual inspections 6f wWelding operations and completed welds shall be qualified and g
rtified welding inspectar,jor

hior certified welding inspector, or
rtified associate welding inspector, or

nspeetor certified by the manufacturer’s documented training programme.

tervals shall be established for calibrations based on repeatability and degree of usagé. Intg¢rvals may

tervals shall be a maximum of 3 months until recorded calibration history ‘can be establislhed by the

SNT SNT-

EN 473 or

ertified as

I personnel

All personnel performing other quality control activities directly affecting material and product quality shall be

qualified in a

ccordance with manufacturer's documented requirements.

7.4 Quality control requirements

7.41

7411

General

Quality control tables

Tables have been included in this subclause that provide a matrix of quality control requirements for specific parts
and equipment.
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7.41.2 Materials
Clause 5 provides detailed qualification requirements for mandrel tubing and casing hangers; bodies, bonnet, end

and outlet connections; ring gaskets; bullplugs and valve-removal plugs; back-pressure valves; pressure-boundary
penetrations; wear bushings; hub-end connectors and qualification test coupons.

7.41.3 Quality control instructions

All quality control work shall be controlled by the manufacturer's documented instructions which include appropriate
methodology and quantitative or qualitative acceptance criteria.

applicable| nationally or internationally recognized standards specified by the manufacturer. All NDE instructions
shall be approved by a Level lll Examiner.

NDE instIctlons shall be detailed regarding the requirements of this Internafional Standard and] those of all
7.41.4 |Acceptance status

The acceptance status of all equipment, parts and materials shall be indicated either on the equipnjent, parts or
materials ¢r in records traceable to the equipment, parts or materials.

7.4.1.5 Material classes DD, EE, FF and HH

Each pregsure-containing or pressure-controlling part to be used{in“HyS service shall be harndness-tested
individually to verify that the NACE MR 0175 hardness values havé.been satisfied (except for ring gpskets which
may be sgmpled in accordance with 7.4.6.2). If the other requirements of 7.4.1 satisfy this requirement, additional
testing or €xamination is not required.

7.4.2 Bddies, bonnets, end and outlet connections. and hub end connectors (see Table 11)
7.4.21 PSL 1

7.4.2.1.1 | Tensile testing
Tensile testing shall be in accordance with*5.4.2.2.
7.4.2.1.2 | Impact testing (for temperature classifications K and L)

Impact tegting shall be in acCordance with 5.4.2.4.

7.4.2.1.3 | Hardness-testing

a) Samgling

Loosg connectors do not require hardness testing.

For bodies, bonnets, end and outlet connections and hub end connectors with 13,8 MPa, 20,7 MPa and
34,5 MPa (2 000 psi, 3000 psi and 5000 psi) working pressure, sampling shall be in accordance with
ISO 2859-1, Level ll, 4.0 AQL.

For bodies, bonnets, end and outlet connections and hub end connectors with 69,0 MPa, 103,5 MPa and
138,0 MPa (10 000 psi, 15 000 psi and 20 000 psi) working pressure, each part shall be hardness-tested.

b) Test method
Hardness testing shall be performed in accordance with procedures specified in ASTM E 10 or ASTM E 18.

Hardness conversion to other measurement units shall be in accordance with ASTM E 140.
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Tests shall be performed at a location determined by the manufacturer’s specifications and following the last
heat-treatment cycle (including all stress-relieving heat-treatment cycles) and all exterior machining at the test
location.

If bodies, end and outlet connections and hub ends have different material designations, each part shall be
tested.

c) Acceptance criteria

Parts shall exhibit the following minimum values:

Material designation Minimum Brinell
hardness
36K HBW 140
45K HBW 140
60K HBW 174
75K HBW 197

Parts manufactured from non-standard high-strength materials shall meet the’ minimum hardness requirements
of the mpnufacturer’s written specification.

Parts nqt complying with these minimum hardness levels are acceptable if the measured value satisfies the
following requirement:

The avdrage tensile strength, as determined from the tensile tests results, shall be used with the QTC
hardnesp measurements in order to determine the minimium acceptable hardness value for produgtion parts
fabricatgd from the same heat. The minimum acceptable Brinell hardness value for any part shall be
determined by:

R in. [———
HB ==""""- (HBW arc)
Rm,atC
where
HBW¢ min. is the minimum-acceptable Brinell hardness for the part after the final heat-treatrpent cycle
(including stress-relieving cycles);
R, nin. is thedminimum acceptable ultimate tensile strength for the applicable material desigpation;

Em, htc <iS.the average ultimate tensile strength determined from the QTC tensile tests;

HBW e is the average of the Brinell hardness values observed among all tests performed on|the QTC.

7.4.2.1.4 Dimensional verification
a) Sampling

Sampling shall be in accordance with ISO 2859-1, Level I, 1.5 AQL. End and outlet connection threads shall all be
gauged.

b) Test method

Threaded end and outlet connections shall be gauged for stand-off at hand-tight assembly by use of the gauges
and gauging practices illustrated in Figures 10, 11 and 12.
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c) Acceptance criteria

These shall be in accordance with ISO 10422 or ASME B1.1 and ASME B1.2 as applicable.

The manu

facturer shall specify and verify critical dimensions.

Acceptance criteria for critical dimensions shall be as required by the manufacturer’s written specification.

74215

Visual examination

a) Sampling

Each part
b) Testr
Visual ex3
Visual ex3
c) Accey

1) d

2) H
7.4.2.1.6
If examing
monitored
surroundir

acceptanc

Requirem

shall be visually examined.

hethod

minations of castings shall be performed in accordance with procedures specified in MSS S
mination of forgings shall be performed in accordance with manufacturer's-written specificati
tance criteria

astings: in accordance with MSS SP-55.

- Type 1: none acceptable;

- Types 2 through 12: A and B.

orgings: in accordance with manufacturer’s written specifications.

Weld NDE — General

welding activities shall be taudited; and completed weldments [a minimum of 13 m
g base metal and the entire;accessible weld] shall be examined in accordance with the
e criteria of this subclause:

ents and acceptance_eriteria for corrosion-resistant weld overlay of bodies, bonnets and flg

different from those for other weld types and shall meet the manufacturer's written specifi

manufactd
specified ¢

7422

rer's written spécification for corrosion-resistant weld overlay shall include a technique for n
verlay thickness.

PSL 2

74.2.21

P-55.

ons.

tion is required (see Table 12), forall weld types the essential welding variables and equipinent shall be

m (',in) of
methods and

nges can be
cations. The
easuring the

Tensile testing

Tensile testing requirements for PSL 2 shall be in accordance with 5.4.2.3.

7.4.2.2.2

Impact testing

Impact testing requirements for PSL 2 shall be in accordance with 5.4.2.4.
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Table 11 — Quality control requirements for bodies, bonnets, end and outlet connections and
hub end connectors — Subclause reference

Parameter Subclause reference
PSL 1 PSL 2 PSL 3/3G PSL 4
Tensile testing 74211 7.4.2.21 7.4.2.21 7.4.2.21
Impact testing 74212 74212 74212 7.4.21.2
Hardness testing 74.21.3 74223 7.4.2.3.3 7.4.2.3.3
NACE MR 0175 7415 7415 7415 7415
Dimensional yerification 74214 74.21.4 7.4.23.4 7.42B.4
Traceability — 74.225 7.4.2.3.5 14.28.5
Chemical anarlysis — 7.4.2.2.6 74.2.2.6 74.2p.6
Visual examifiation 7.4215 7.4215 — —
74227
Surface NDE — 7.4.2.2.8 7.4.2.38 7.4.23.8
7.4.2.29
Weld NDE
General 74.21.6 74216 74216
Examinaion visual — 742211 7.4.2.2.11 No welding
NDE surface — 7.4.2.2.12 7.422.12 permifted
excepi for
742311 weld ovérlays
Repair welds — 742213 7.4.22.13 (see 7.412.4.9)
NDE volymetric — 74.2.2.14 742312
Hardnes$ testing — — 7.4.2.3.13
Serialization — — 7.4.2.3.14 7.4.2.3.14
Volumetric NDE — — 7.4.2.3.15 7.4.24.11
7.4.2.2.3 [Hardness testing
Hardness testing requirements for PSL 2 shall be identical to the requirements for PSL 1 except all parts shall be
tested.
7.4.2.2.4 Dimensional verification
Dimensional |vefification requirements for PSL 2 shall be identical to the requirements for PSL 1.

7.4.2.2.5 Traceability
Job lot traceability is required.

Identification shall be maintained on materials and parts, to facilitate traceability, as required by documented
manufacturer requirements.

Manufacturer-documented traceability requirements shall include provisions for maintenance or replacement of
identification marks and identification control records.
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a) Samp

ISO 10423:2003(E)

Chemical analysis

ling

Chemical analysis shall be performed on a heat basis.

b) Test method

Chemical analysis shall be performed in accordance with nationally or internationally recognized standards
specified by the manufacturer.

o ritaria
T T

c) Accef
The chem
74227

Visual exa

PSL1. W
74.229¢

74.2.2.38
a) Samp

All access
inspected

b) Testr

All ferromagnetic materials shall be examined in accerdance with procedures specified in ASTM E 7(

not permit

If indicatio
removed 3

c) Accey

The follow

|
-]

— N

— q)ur orymore relevant indications in a line separated by less than 1,6 mm (1/16 in) (edge

cal composition shall meet the requirements of 5.4.5 and the manufacturer’'s written spegcific
Visual examination
mination requirements for non-wetted and non-sealing surfaces shall be identical to the req

btted and sealing surfaces shall be examined by surface NDE methods described in
s applicable.

Surface NDE — Ferromagnetic materials
ling

ible wetted surfaces and all accessible sealing surfaces of each finished part shall be mag
after final heat treatment and final machining operations.

hethod

ed on well-fluid surfaces or sealing surfaces.

hs are deemed to be non-relevant;-they shall be examined by liquid-penetrant surface NDE
nd reinspected, to prove their. nen-relevancy.

tance criteria
ng acceptance criteria apply:
o relevant indication with a major dimension equal to or greater than 5 mm (3/16 in);

b more than‘ten relevant indications in any continuous 40 cm?2 (6 in2) area;

nacceptable;

Ation.

Llirements for

1.4.2.2.8 and

netic-particle

9. Prods are

methods, or

o edge) are

— no relevant indications in pressure contact sealing surfaces.
7.4.2.2.9 Surface NDE — Non-ferromagnetic materials
a) Sampling

All accessible wetted surfaces and all accessible sealing surfaces of each finished part shall be liquid-penetrant

inspected

after final heat treatment and final machining operations.

b) Test method

All non-ferromagnetic materials shall be examined in accordance with procedures specified in ASTM E 165.
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c) Acceptance criteria
The following acceptance criteria apply:
— no relevant linear indications;
— no relevant rounded indication with a major dimension equal to or greater than 5 mm (3/16 in);

— four or more relevant rounded indications in a line separated by less than 1,6 mm (1/16 in) (edge to edge)
are unacceptable;

— no :Eevani dications i pressure-contact seating surfaces:

7.4.2.2.10 eld NDE — General

General reqlirements for PSL 2 shall be identical to the requirements for PSL 1.

7.4.2.2.11 Weld examination — Visual
a) Sampling
100 % of all yvelds shall be visually examined after post-weld heat treatment-ahd machining operations.
b) Test method
Examinations shall include a minimum of 13 mm (1/2 in) of adjacentdbase metal on both sides of the weld.
c) Acceptahce criteria
The following acceptance criteria apply.

— All pressure-containing welds shall have'complete joint penetration.

— Undercut shall not reduce the thickness in the area (considering both sides) to below thg minimum
thickness.

[

— Surface porosity and exposed-slag are not permitted on or within 3 mm (1/8 in) of sealing surfacgs.

7.4.2.212 eld NDE — Surface
a) Samplin
100 % of all pressure-containing fabrication welds and weld overlay shall be examined by either magnetic-particle

(in the case [of ferromagnetic materials) or liquid-penetrant (in the case of non-ferromagnetic material§) methods
after all weld|ngypost-weld heat treatment and machining operations.

b) Test method/acceptance — Magnetic-particle examination
Examinations shall include a minimum of 13 mm (1/2 in) of adjacent base metal on both sides of the weld.

Magnetic-particle examination shall be performed as described in 7.4.2.2.8 with additional acceptance criteria as
follows:

— norelevant linear indications;

— no rounded indications greater than 3 mm (1/8 in) for welds whose depth is 16 mm (5/8 in) or less; or 5 mm
(*l1¢ in) for welds whose depth is greater than 16 mm (*/s in).
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c) Test method/acceptance — Liquid-penetrant examination

Liquid-penetrant examination shall be performed as described in 7.4.2.2.9 with additional acceptance criteria as
follows:

— no rounded indications greater than 3 mm (1/8 in) for welds whose depth is 16 mm (5/8 in) or less; or 5 mm
(3/16 in) for welds whose depth is greater than 16 mm (*/g in).

7.4.2.213 Repair welds

All repair welds shall be examined using the same methods and acceptance criteria as used for examining the
base metdl or weld metal.

Examinatipns shall include 13 mm (1/2 in) of adjacent base metal on all sides of the weld.

Surfaces prepared for welding shall be examined prior to welding to ensure defect remgoval to acceptable levels.
Methods gnd acceptance criteria shall be as in 7.4.2.2.12.

Table 12 — Quality control requirements for welding

Weld type Stages PSL 1 PSL 2 PSL 3/PSL 3G PSL 4
Pressure-¢ontaining Preparation — = a
Completion — a, b and a, b, No welding
(cord) (cord), permitted
and e
Non-presspure-containing Preparation — — a No welding
Completion & a aande permitted
Repair Preparation — h h
No welding
Completion — a, band a,b,eand permitted
(forg) (forg)
Weld metdl overlay (ring Preparation — — b b
grooves, sfems, valve-
bore sealing mechanisms .
and chokeltrim) Coffigtetion - b b b
Weld metgl corrosion- Preparation a a a a
resistant alloy overlay
(bodies, bennets and end . . .
and outlet connections) Completion ab ab ab,i a b,i

Visual pxamination’”
Penetrpnt testing-inspection for non-ferromagnetic materials and magnetic particle testing for ferromagnetic material.
Radiatfon (radiography or imaging) examination.

Ultrasdnie’@xamination.
Hardness test (weld).
Ultrasonic examination only if weld is greater than 25 % of wall thickness, or 25 mm (1 in), whichever is less.

Radiation (radiography or imaging) examination only if weld is greater than 25 % of wall thickness for PSL 2, or 20 % of wall thickness for
PSL 3, or 25 mm (1 in), whichever is less.

h  Penetrant or magnetic particle as applicable for material defects only.

i Measurement of overlay thickness, testing of bond integrity and volumetric examination shall be according to the manufacturer’s

specifications. If the overlay is considered part of the manufacturer’s design criteria or of the design criteria of this International Standard,
volumetric examinations shall be in accordance with the methods and acceptance criteria of 7.4.2.3.15.

Q 0 o O T o

NOTE Preparation = Surface preparation, joint preparation, fit-up and preheat.
Completion = After all welding, post-weld heat treat and machining.
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7.4.2.2.14 Weld NDE — Volumetric

a) Sampling

100 % of all pressure-containing welds shall be examined by either radiography or ultrasonic methods after all
welding, post-weld heat treatment and machining operations. All repair welds where the repair is greater than 25 %
of the original wall thickness or 25 mm (1 in), whichever is less, shall be examined by either radiography or
ultrasonic methods after all welding and post-weld heat treatment. Examinations shall include at least 13 mm (1/2 in)

of adjacent b

ase metal on all sides of the weld.

b) Test method — Radiographic examination

Radiographig

minimum equiivalent sensitivity of 2 %.

Both X-ray aphd gamma-ray radiation sources are acceptable within the inherent thickness range’limitatid

Real-time im
that these m
acceptable fq
c) Accepta

The following

— no glongated slag inclusion which has a length equal to.or‘greater than the following:
Weld thickness, T Inclusion length
mm (in) mm (in)
<19,0 (0,75) 6,4 (0,25)
19,0 to 57,0 (07510 2,25) 0,33T (0,337)
> 57,0 (2,25) 19,0 (0,75)
— no group of slag inclusions-in‘a’line having an aggregated length greater than the weld thicknes
tota] weld length of 127-except where the distance between successive inclusions exceeds si
length of the longest jnclusion;

no
d) Testme

Ultrasonic ex

no flype of crack, zone of incomplete fusion or penetration;

examinations shall be performed in accordance with procedures specified in ASTM

aging and recording/enhancement methods may be used if the manufacturer, hias docume
ethods will result in a minimum equivalent sensitivity of 2 %. Wire-type image quality ind
r use in accordance with ASTM E 747.

hce criteria — Radiographic examination

acceptance criteria apply:

ounded indications in excess of that specified in ASME, Section VIII, Division 1, Appendix 4.
thod — Ultrasonic examination

aminations shall be performed in accordance with procedures specified in ASME, Section V

F 94, to a

n of each.
nted proof
cators are

5, 7, in any
times the

Article 5.

e) Acceptance criteria — Ultrasonic examination

The following acceptance criteria apply:

no i

no |

66

ndication whose signal amplitude exceeds that of the reference level;

inear indications interpreted as cracks, incomplete joint penetration or incomplete fusion;
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— no slag indications with amplitudes exceeding the reference level whose length exceeds the following:

Weld thickness, T Inclusion length
mm (in) mm (in)
<19,0 (0,75) 6,4 (0,25)
19,0 to 57,0 (0,75 to 2,25) 0,337 (0,337)
> 57,0 (2,25) 19,0 (0,75)

where T is the thickness of the weld being examined. If a weld joins two members having different

thicknesses at the weld, T is the thinner of the two thicknesses.

7423

7.4.2.31

Tensile te

7.4.2.3.2

PSL 3/3G

Tensile testing

5ting requirements for PSL 3 shall be identical to the requirements for PSL 2.

Impact testing

Impact testing requirements for PSL 3 shall be in accordance with 5.4.2.4,

74233

Hardness
shall be p|

Hardness testing

erformed on each finished part (body, bonnet, and end connections) with additional tests

connection face at locations specified in the manufacturer’s design documents.

74234

Dimensior
verification

7.4.23.5

Parts man

7.4.2.3.6

Chemical

7.4.2.3.7

Dimensional verification

al verification requirements for RSL' 3 shall be identical to the requirements for PSL 1.
shall be performed on all parts.

Traceability

ufactured to PSL 3.shall be traceable to a specific heat and heat-treat lot.

Chemical analysis

analysis.fequirements for PSL 3 shall be identical to the requirements for PSL 2.

Visual examination

testing requirements for PSL 3 shall be identical to<the requirements for PSL 2 except one hardness test

on each end

Additionally,

None required.

7.4.23.8

Surface NDE

Surface NDE requirements for PSL 3 shall be identical to the requirements for PSL 2 (see 7.4.2.2.8 and 7.4.2.2.9).

Additionally:

— all accessible surfaces of each finished part shall be inspected;

— all magnetic particle examinations shall use the wet fluorescent method;

— surface NDE shall be performed on all surfaces prepared for “weld metal overlay” (see Table 12).
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7.4.2.3.9 Weld NDE — General
General weld NDE requirements for PSL 3 shall be identical to the requirements for PSL 1.

Repair weld requirements for PSL 3 shall be identical to the requirements for PSL 2.

7.4.2.3.10 Weld examination — Visual

Visual requirements for PSL 3 shall be identical to the requirements for PSL 2.

7.4.2.3.11 Weld NDE — Surface

Surface reqlirements for PSL 3 shall be identical to the requirements for PSL 2. Additionally, magnetic particle
examination shall be performed by the wet fluorescent method.

7.4.2.3.12 Weld NDE — Volumetric
Volumetric r¢quirements for PSL 3 shall be identical to the requirements for PSL 2, €xcept all repair wglds, if the
repair exceefls 20 % of the original wall thickness or 25 mm (1 in), whichever is the~smaller, or if the extent of the

cavity exceefls approximately 65 cm?2 (10 in2), shall be examined by either radio§raphy or ultrasonic methods after
all welding and post-weld heat treatment.

7.4.2.3.13 WWeld NDE — Hardness testing
a) Sampling
100 % of all 4ccessible pressure-containing, non-pressure-containing and repair welds.
b) Test method

Hardness tegting shall be performed in accordance-with ASTM E 10 or in ASTM E 18.

At least one hardness test shall be performed in“both the weld and in the adjacent unaffected base metals after all
heat treatment and machining operations.

c) Acceptahce criteria
Hardness values shall meet the-base material requirements of 7.4.2.1.3.

The hardness recorded in~the PQR shall be the basis for acceptance if the weld is not accessible fof hardness
testing.

7.4.2.3.14 $erialization

Each individual~part and/or piece of equipment shall be assigned and marked with a unigue code t6 maintain
traceability and associated records.

7.4.2.3.15 Volumetric NDE

a) Sampling

As far as practical the entire volume of each part shall be volumetrically inspected (radiography or ultrasonic) after
heat treatment for mechanical properties and prior to machining operations that limit effective interpretation of the

results of the examination.

For quench-and-tempered products, the volumetric inspection shall be performed after heat treatment for
mechanical properties exclusive of stress-relief treatments or retempering to reduce hardness.
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b) Ultrasonic examination

1) Test method

c) Radiographic examination

1)

2)

7424

7.4.2.41

-+ no multiple indications exceeding 50 % of reference distance amplitude curve. Multiple in
defined as two or more indications (each exceeding 50 % of the-reference distance amplitude curve)

Hot-worked parts: Ultrasonic examination of hot-worked parts shall be performed in accordance with

the flat-bottom-hole procedures specified in ASTM A 388 (except immersion method may be used)

and ASTM E 428.

Calibration: Distance amplitude curve (DAC) shall be based on 1,6 mm (1/16 in) flat-bottom hole for

metal thicknesses through 38 mm (11/2 in), on 3,2 mm (1/8 in) flat-bottom hole for metal thicknesses
from 38 mm (11/2 in) through 150 mm (6in), and on 6,4 mm (1/4 in) flat-bottom hole for metal

thicknesses exceeding 50 (6-1)-

Acceptance criteria

—

he following acceptance criteria apply:

- no single indications exceeding reference distance amplitude curve;
within 13 mm (1/2 in) of each other in any direction.

Tlest method

Radiographic examination of hot-worked parts shall\be performed in accordance with method
714.2.2.14.

Acceptance criteria

—

he following acceptance criteria apply:to hot-worked parts:

— no cracks, laps, or bursts;

- no elongated indications with length greater than:

Thickness, T Inclusion length
mm (in) mm (in)
<19,0 (0,75) 6,4 (0,25)
19,0 to 57,0 (0,75 to 2,25) 0,33T (0,337)
>57,0 (2,25) 19,0 (0,75)

dications are

5 specified in

PSL 4

Tensile testing

Tensile testing requirements for PSL 4 shall be identical to the requirements for PSL 2.

7.4.2.4.2

Impact testing requirements for PSL 4 shall be in accordance with 5.4.2.4.

Impact testing

© 1SO 2003 - All rights reserved
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7.4.2.43 Hardness testing

Hardness testing requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.4.2.4.4 Dimensional verification

Dimensional verification requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.4.2.4.5 Traceability

Chemical anglysis requirements for PSL 4 shall be identical to the requirements for PSL 2.

7.4.2.4.7 isual examination

None requirdd.

7.4.2.4.8 urface NDE

Surface NDH requirements for PSL 4 shall be identical to the requirements for PSL 3.
7.4.2.4.9 eld NDE

No welding gxcept overlay is permitted on PSL 4 parts or equipment. Weld NDE requirements for overlaly in PSL 4
shall be identfical to the requirements for PSL 3.

7.4.2.4.10 $erialization

Serialization requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.4.2.4.11 VYolumetric NDE
Volumetric NDE requirements for RSL 4 shall be identical to the requirements for PSL 3 except:
a) Acceptahce criteria — Ulfrasonic examination

Same acceftance criteria>as for PSL 3. Additionally, 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.

b) Acceptapce<riteria — Radiographic examination of hot-worked parts:

— notype ofcrack; iqp or-burst;
— no elongated indications exceeding 6,4 mm ('/ in);

— no more than two indications separated by less than 13 mm (1/2 in).
7.4.3 Stems (PSL 1to PSL 4)

7.4.31 Quality control requirements, methods and acceptance criteria

Table 13 lists the quality control requirements for stems. The requirements shown for stems are the same as for
bodies and bonnets, except that material properties shall conform to the requirements of 5.1 and 5.2. Impact testing
requirements and acceptance criteria for stems shall be the same as for bodies, bonnets, and end and outlet
connections.
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7.4.3.2 Volumetric NDE examination (PSL 3 and PSL 4)
a) Sampling

Each stem, or bar from which stems are machined, shall be volumetrically inspected using ultrasonic or
radiographic techniques. The inspection shall be conducted after final heat treatment (exclusive of stress-relief
treatments) and prior to machining operations that limit effective interpretation of the results of the examination.

b) Test method

Inspection shall be performed in accordance with the methods of 7.4.2.3.15 for wrought products. If ultrasonic
inspectionri ; i i i imppected from
the outer fliameter and ends by the straight-beam technique. Stems which cannot be examined-axiglly using the
straight-bgam technique shall be examined using the angle-beam technique.

c) Calibrjation

Distance amplitude curve (DAC) based on 3,2 mm (1/8 in) flat-bottom hole (straight-beam technique) and 1,6 mm
(1/16 in) side-drilled hole, 25 mm (1 in) deep (angle-beam technique).

d) Acceptance criteria

Acceptande criteria shall be in accordance with 7.4.2.3.15.

Table 13 — Quality control requirements for stems

Pgrameter Subclause reference
PSL 1 PSL 2 PSL 3 PBL 4

Tensile tegting 5.6 57 5.7 b.7
Impact tegting 5.9 74212 74212 7.42.1.2
Hardness [testing 74213 74223 7.4.2.3.3 7.42.3.3

NACH MR 0175 7415 7415 7415 7415
Dimensional verification 7.4,24.4 74214 74234 7.42.3.4
Traceabilify — 74225 74235 7.42.3.5
Chemical pnalysis — 74.226 74226 7.42.2.6
Visual exgmination 74215 74227 — —
Surface NDE — 74228 74238 7.423.8

74229

Weld NDH

G'ene al — 7.4.2.1.6 7.4.2.1.6 7.4.2.1.6 Nowelding

Visual examination — 7.4.2.2.11 7.4.2.2.11 permitted

NDE surface — 742212 7.4.2.3.11 except for

- ey 1422 (eTazen

NDE hardness testing — — 7.4.2.3.13
Serialization — — 7.4.23.14 7.4.23.14
Volumetric NDE — — 7.4.3.2 7.4.3.2
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7.4.4 Other pressure-boundary penetrations (PSL 1 to PSL 4)

2003(E)

The quality control requirements for other pressure-boundary penetrations shall be controlled in accordance with
the manufacturer’s written specifications. The material properties shall conform to the requirements of 5.1 and 5.2.

7.4.5 Valve-bore sealing mechanisms and choke trim (PSL 2 to PSL 4)

Table 14 lists the quality control requirements for valve-bore sealing mechanisms and choke trim. For choke trim,
only the surface NDE and serialization shall apply. Surface NDE is not required on brazed, press-fit or shrink-fit

joints. Indications that are restricted to a brazed, press-fit or shrink-fit joint are not relevant.

The requiren
material pro

Table 14 — Quality control requirements for valve-bore sealing mechanisms and-choke trim

nents shown for valve-bore sealing mechanisms are the same as for bodies and bonngts, except
erties shall conform to the requirements of 5.1 and 5.2 and volumetric NDE is not required:

Parameter Subclause reference
PSL1 PSL 2 PSL 3 PSL|(4
Tensile testirlg — — 5.7 5.7]
Hardness tegting — — 7.42.3.3 7.4.28.3
NACE MR 0175 7415 7415 7415 74115
Dimensional jverification — — 74214 7.4.2.0.4
74234 74284
Traceability — — 7.4.2.3.5 74285
Chemical anglysis — — 7.4.2.2.6 74206
Surface NDH — — 74238 74288
Weld NDE
General — 7.4.2.1.6 7.4.2.1.6 No welfling
Visual examination — 7.422.11 7.42.2.11 permitted
NDE surface — 742212 7.4.2.3.11 W:écg\pl)el rflc;rys
Repair welds — 742213 742213 (see 7.4..4.9)
Hardnesp testing — — 7.4.2.3.13
Serialization — — 7.4.23.14 7.4.2.3.14
NOTE @nly the surface NDE ‘and serialization are required for choke trim (see 7.4.5).

7.4.6 Ring

7.4.6.1 Dimensional verification

gaskets (PSL 1 to PSL 4) (see Table 15)

a) Sampling

Sampling shall be in accordance with the manufacturer's documented requirements.

b) Test method

The manufacturer’'s documented procedures shall be followed.

c) Acceptance criteria

Acceptance criteria shall be in accordance with 10.4.2.1.

72
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Table 15 — Quality control requirements for ring joint gaskets

ISO 10423:2003(E)

Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 4
Dimensional verification 7.4.6.1 7.4.6.1 7.4.6.1 7.4.61
Hardness testing 7.46.2 7.4.6.2 7.4.6.2 7.4.6.2
NACE MR 0175 7415 7415 7415 7415
Surface finish 74.6.3 74.6.3 74.6.3 7.4.6.3

7.4.6.2 [Hardness testing

a) Samgling

As a minjmum, sampling shall be performed on completed gaskets in accordance{ with 1SO 2859-1, Level ll,

1.5 AQL.

b) Test method

A minimum of one hardness test shall be performed in accordance with_procedures specified in ASTM E 18. The
location of the hardness test shall be in accordance with Figure 7.

c) Acceptance criteria

The accegtance criteria shall be as follows:

Material Maximum hardness
Soft iron 56 HRB
Carbon and low alloys 68 HRB
Stainless steel 83 HRB
Nickel alloy UNS'N08825 | 92 HRB

Other CRAs

Hardness shall meet manufacturer’s
written specification.

a) Octagonal

Key

b) Oval

1 hardness test location

Figure 7 — Ring gasket hardness test location

© 1SO 2003 - All rights reserved
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7.4.6.3 Surface finish

a) Sampling

Sampling shall be in accordance with the manufacturer's documented requirements.
b) Test method

The manufacturer's documented procedures shall be followed.

c) Acceptance criteria

Acceptance ¢riteria are as follows:

Gasket type Ra RMS
pm (pin)

R 1,6 (63)

RX 1,6 (63)

BX 0,8 (32)

7.4.7 Studs$ and nuts (PSL 1 to PSL 4) (see Table 16)

7.4.71 General

The requirements for studs and nuts apply only to those used to connect end and outlet flanges and studded
connections fspecified in 10.1. Quality control shall be performed in conformance with Table 16 and th¢ following
requirementy. (Other studs and nuts shall meet the ~design requirements of 4.3.4 and the manpfacturer’s
specifications.)

Table 16 — Quality control requirements for studs and nuts

Parameter Subclause reference

PSL 1 PSL 2 PSL 3 PSL 4

Tensile testing TAYT2 7.4.7.2 74.7.2 74).2

Impact testing 14.7.3 7.4.7.3 7.4.7.3 74).3

Dimensional 7474 7474 7474 7474
verification

Hardness tesfing 7475 7475 7475 7415

NACE MR 0175 7475 7475 7475 7475

Chemical anarlysis 74.7.6 74.7.6 74.7.6 74).6

7.4.7.2 Tensile testing
Tensile testing requirements shall be performed in accordance with procedures specified in ASTM A 193,

ASTM A 194, ASTM A 320 or ASTM A 453 as appropriate, except that yield strength shall meet or exceed the
minimum values shown in Table 49.

7.4.7.3 Impact testing

Impact testing shall be performed on studs and nuts as required by Table 49.
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Dimensional verification

a) Sampling

Sampling shall be in accordance with the applicable ASTM specification, or the manufacturer’s written specification
for CRAs not covered by ASTM.

b) Test method

The method shall be in accordance with the applicable ASTM specification, or the manufacturer's written
specification for CRAs not covered by ASTM.

c) Accey

The acce

tance criteria

ptance criteria shall be in accordance with the applicable ASTM specification, -or the m|

written spgcification for CRAs not covered by ASTM.

7.4.7.5 |[Hardness testing

a) Specimens

Specimeng shall be in accordance with the applicable ASTM specification.

b) Sampling

Sampling [shall be in accordance with the applicable ASTM specification. Additionally, ASTM A 45
bolting angl other CRA bolting material shall be individually hatdness-tested.

c) Test method

Hardness festing shall be performed in accordance with ASTM E 18 and ASTM A 370.

d) Acceptance criteria

The acceptance criteria for exposed baelting shall be in accordance with NACE MR 0175. Hardness
required on NACE MR 0175, non-exposed bolting.

All other
specificati

7.4.7.6

Chemical
specificati

polting shall be in accordance with the applicable ASTM specification, or the manufact
bn for CRAs not covered by ASTM.

Chemical analysis

analysisyshall be performed in accordance with procedures specified in the appli
bn, or\the manufacturer’s written specification for CRAs not covered by ASTM.

anufacturer’s

B, Grade 660

festing is not

irer’'s written

cable ASTM

7.4.8 No

7.4.8.1

74811

mmetattic seating material{(PSttto PSt4)(see Table17)
PSL 1

Dimensional verification

a) Sampling

Sampling shall be performed on non-metallic seals in accordance with 1ISO 2859-1, Level I, 2.5 AQL for O-rings
and 1.5 AQL for other seals.
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b) Test method
Each piece of the sample shall be dimensionally inspected for compliance to specific tolerances.
c) Acceptance criteria

If inspection methods produce fewer rejections than allowed in sampling, the batch shall be accepted.

Table 17 — Quality control requirements for non-metallic sealing materials

Parameter Subclause reference
PSL1 PSL 2 PSL 3 PSIL 4

Dimensional yerification 7.4.8.1.1 7.4.8.1.1 7.4.8.1.1 7.4.81.1
Visual examimation 7.48.1.2 7.4.81.2 7.4.81.2 7.4.841.2
Hardness 74813 7.4.8.1.3 7.4.8.1.3 7.4.81.3
Documentatign — 74824 74834 7.4.844.4

Batch traceability — — 7.4.8.3.47a) 7.4.8.8.4 a)

Cure datg certification — — 7.4.8.3.4b) 7.4.8.3.4b)

Shelf-life|lexpiration — — 7.4.8.3.4c) 7.48.38.4c)

date certffication

Physical property data — — — 7.4.84.4
Storage and fge control — — 9.6 9.p

7.4.8.1.2 VYisual examination
a) Sampling

Sampling shpll be performed in accordance with) ISO 2859-1, Level Il, 2.5 AQL for O-rings and 1.5 AQL for other
seals.

b) Test method
Each piece df the sample shall bevisually inspected according to manufacturer’s written requirements.
c) Acceptahce criteria

If inspection methods produce rejections less than allowed in sampling, the batch shall be accepted.

7.4.8.1.3 [Hardness testing

a) Sampling

Sampling shall be performed in accordance with ISO 2859-1, Level Il, 2.5 AQL for O-rings and 1.5 AQL for other
seals.

b) Test method
Hardness testing shall be performed in accordance with procedures specified in ASTM D 2240 or ASTM D 1415.
c) Acceptance criteria

The hardness shall be controlled in accordance with the manufacturer’s written specification.
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748.2 PSL2

7.4.8.21 Dimensional verification
Dimensional verification requirements for PSL 2 shall be identical to the requirements for PSL 1.
7.4.8.2.2 Visual examination

Visual examination requirements for PSL 2 shall be identical to the requirements for PSL 1.

7.4.8.2.3 —Hardness-testing
Hardness festing requirements for PSL 2 shall be identical to the requirements for PSL 1.
7.4.8.2.4 | Documentation

The supplier/manufacturer shall certify that materials and end products meet manufacturer's specifications.
Certificatign shall include manufacturer’s part number, specification number, and compound number.

7483 ([PSL3

7.4.8.3.1 Dimensional verification

Dimensiorjal verification requirements for PSL 3 shall be identical to-the requirements for PSL 1.

7.4.8.3.2 | Visual examination

Visual exgmination requirements for PSL 3 shall be identical to the requirements for PSL 1.

7.4.8.3.3 | Hardness testing

Hardness testing requirements for PSL 3 shallbe identical to the requirements for PSL 1.

7.4.8.3.4 | Documentation

Documentation requirements forPSL 3 shall be identical to the requirements for PSL 2. Additionally, |the following
documentation shall be included:

a) batch|number;
b) cure/mold date;

c) shelf-life’expiration date.

7.4.8.3.5 Storage and age control

The storage of non-metallic sealing materials shall conform to the requirements of 9.6.
7484 PSL4

7.4.8.4.1 Dimensional verification

Dimensional verification requirements for PSL 4 shall be identical to the requirements for PSL 1.
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7.4.8.4.2 Visual examination

Visual examination requirements for PSL 4 shall be identical to the requirements for PSL 1.

7.4.8.4.3 Hardness testing

Hardness testing requirements for PSL 4 shall be identical to the requirements for PSL 1.

7.4.8.4.4 Documentation

Documentation r irements for PSL 4 shall
documentatipn shall be included.

a) Supplieffmanufacturer shall supply a copy of test results of the physical properties of the compound supplied.
Physical properties shall be in accordance with the manufacturer’s written specification.

b) Physical property data for qualification of homogeneous elastomers shall include the,fellowing:

Data Documentation in accordance-with
Hardness testing ASTM D 1414 and ASTM D 2240
Tensile testing ASTM D 412 and ASTM_B;1414
Elongation ASTM D 412 and ASTM D 1414
Compression set ASTM D 395 and ASTM D 1414
Modulus ASTM D 412 ang ASTM D 1414
Fluid immersion ASTM D 471and ASTM D 1414

c) Physical property data for other non-metallic seal materials shall meet the requirements of the manpfacturer’s
written gpecification.

7.4.8.4.5 $torage and age control

Storage reqyirements for PSL 4 non-metalli¢\sealing material shall be identical to the requirements for P$L 3.
7.49 Assembled equipment (PSL 1-to PSL 4)

7.49.1 Geéneral

Tables 20, 21, 22, 23 and<24 provide a matrix of quality control requirements and product specification levels for
assembled efquipment~The requirements are outlined according to product specification level.

The hydrostatic body test shall be performed first. The drift test shall be performed after the valve|has been
assembled, ¢perated and tested. The sequence of other tests shall be at the option of the manufacturer.

7.4.9.2 Assembly serialization and traceability record

7.49.21 Assembly serialization
a) PSL1

None required.

b) PSL2toPSL 4

Serialization of valves, wellhead equipment, tees, crosses, tubing head adapters, hangers, chokes, back-pressure
valves and fluid sampling devices is required.
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7.49.2.2 Traceability record

a) PSL1andPSL2

None required.

b) PSL3and PSL 4

A report identifying the body, bonnet, stem, end and out outlet connection, and valve-bore sealing mechanisms
shall be listed traceable to the assembly.

7.49.3 PSL 1 testing

7.4.9.3.1 Drift test — Full-bore valves

a) Test method

Pass a drift mandrel as described in Table 18 through the valve bore after the valve has.been assembl|ed, operated
and pressire-tested.

b) Acceptance criteria

The drift mpandrel shall pass completely through the valve bore.

7.4.9.3.2 | Drift test — Christmas trees (see Table 18)

a) Test method

Pass a drift mandrel through the main bore of christmas tree\assemblies.
b) Acceptance criteria

The drift mpandrel shall completely pass through the main bore of the christmas tree.

7.4.9.3.3 | Hydrostatic body test — Individual equipment

a) Test method

Subject agsembled equipment te-a hydrostatic body test prior to shipment from the manufacturer’q facility. The
hydrostati¢ body test shall be the-first pressure test performed. Do not apply test pressure as a differential pressure
across clopure mechanisms-of\alves. Use water or water with additives as the testing fluid. Complete|tests prior to
painting; however if the bodies and other pressure-containing parts have been made of wrought mater|al, tests may
be complgted after painting.

Loose connectors,"bullplugs and valve-removal plugs do not require a hydrostatic test.

The hydroptatie body test for assembled equipment shall consist of three parts:

— the primary pressure-holding period;

— the reduction of the pressure to zero;

— the secondary pressure-holding period.

Conduct tests prior to the addition of body-filler grease. Lubrication applied during assembly is acceptable.

Both pressure-holding periods shall not be less than 3 min; do not start the timing until the test pressure has been
reached, the equipment and the pressure-monitoring gauge have been isolated from the pressure source, and the
external surfaces of the body members have been thoroughly dried.

Determine the hydrostatic body test pressure by the rated working pressure of the equipment. Hydrostatic test
pressures shall be as given in Table 19.
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Table 18 — Drift diameter for individual valves and christmas trees

Dimensions in millimetres (inches)

2 (€
: > 1065 (42) ° -
R S S

Key

1 handle

a8  Minimum [ength for individual valves only.

b Minimum [ength for christmas trees.

¢ Valve end to end dimension.

Nominal flgnge size Nominal L Dy D3
bore size min. + 0,68 mm(#+ 0,027 in) | + 0,7 mm (4 0,027 in)

mm (in) mm (in) mm (in) mm (in) mm (in)
46 (1'%10) 46 (1,81) 76 (3,00) 45,20 (1,78) 38,6 (1,52)
52 2"16) 46 (1,81) 76 (3,00) 45,20 (1,78) 38,6 (1,52)
52 2"16) 52 (2,06) 76 (3,00) 51,60 (2,03) 48,3 (1,90)
65 (2%16) 65 (2,56) 76 (3,00) 64,30 (2,53) 59,7 (2,35)
78 (3"16) 78 (3,06) 78 (3,06) 77,00 (3,03) 73,2 (2,88)
79 (3"/s) 79 (3,12) 79 (3,12) 78,60 (3,09) 73,2 (2,88)
103 (4'/16) 103 (4,06) 103 (4,06) 102,40 (4,03) 97,3 (3,83)
130 (5"/5) 130 (5,12) 130 (5,12) 129,40 (5,09) 126,2 (4,97)
179 (7"116) 152 (6,00) 152 (6,00) 151,60 (5,97) 148,3 (5,85)
179 (7"116) 156 (6712) 156 (6,12) 154,80 (6,09) 151,6 (5,97)
179 (7"/16) 162 (6,38) 162 (6,38) 161,00 (6,34) 158,0 (6,22)
179 (7"116) 168 (6,62) 168 (6,62) 167,50 (6,59) 164,3 (6,47)
179 (7"116) 179 (7,06) 179 (7,06) 178,60 (7,03) 175,5 (6,91)
228 9) 228 (9,00) 228 (9,00) 227,80 (8,97) 2248 (8,85)
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End and outlet connections

Nominal size of flange Line-pipe Casing threads
Working and tubing
pressure mm (in) threads mm (in)
rating 346 425 114,3 to 273,1 | 298,5 to 339,7 | 406,5 to 508,0
(13%) (16%1) (4'2t010%) | (11%4to 13%s) (16 to 20)
and smaller and larger
MPa (psi) MPa (psi) MPa (psi) MPa (psi) MPa (psi) MPa (psi) MPa (psi)
13,8 (2000)| 27,6 (4000) | 20,7 (3000)| 276 (4000)| 27,6 (4000) | 27,6 (4000) | 14,5 (2250)
20,7 (3000)| 41,5 (6000)| 31,0 (4500)| 41,5 (6000)| 41,4 (6000)| 31,0 (4500)) -+ —
34,5 ($000)| 51,7 (7500)| 51,7 (7500)| 51,7 (7500)| 51,7 (7500)| — — + —
69,0 (1p000)| 103,5 (15000)( 103,5 (15000)| 103,5 (15000)] — — — — —+ —
103,5 (1p 000)| 155,0 (22 500)| 155,0 (22500)] — — — — — — + —
138,0 (2p 000)| 207,0 (30000)| — — — — — — — — + —

b) Specipl considerations

For equip
rating tod

ent with end or outlet connections having difféerent working pressures, use the lowest working pressure
termine the hydrostatic body test pressure (except for cross-over connectors and chokes).

Test a crdss-over connector at a test pressure based on the pressure rating for the upper connectign. Apply test
pressure inside and above the restricted-area packoff of the lower connection. The lower connection shall be tested
below the festricted area packoff to a level based on its pressure rating.

For chokgs having an inlet connection of a higher pressure rating than the outlet connection, tgst the body

hydrostati

ally, from the inlet conneetion to the body-to-bean seal point of the replaceable seat or flow
appropriate pressure for the inlet_connection. Test the remainder of the body, downstream from the

bean, to the
seal point, to

the appropgriate pressure for.the-outlet connection. Temporary seat seals may be used to facilitate testing.

Valves andl chokes shall be’in the partially open position during testing.

Test each|bore of multiple-bore equipment individually.

c) Acceptance criteria

The equipment shall show no visible leakage under the test pressure. Leakage by the thread during the hydrostatic
testing of a threaded wellhead member when joined with a threaded test fixture is permissible above the working
pressure of the thread.

7.49.3.4

Hydrostatic body test — Christmas trees

The same requirements are applicable as in 7.4.9.3.3, except that trees assembled entirely with previously
hydrostatically tested equipment, other than loose connectors, need only be tested to rated working pressure.
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7.4.9.3.5 Hydrostatic seat test — Valves

a) Test method

For bidirectional valves, apply hydrostatic seat test pressure, equal to the rated working pressure, to each side of
the gate or plug with the other side open to atmosphere.

For unidirectional valves, apply pressure in the direction indicated on the body, except for check valves which shall
be tested on the downstream side.

Holding periods for tests shall be a minimum of 3 min.

Reduce the pressure to zero between all holding periods.
Test valves g minimum of two times on each side of the gate or plug.
b) Acceptapce criteria

No visible legkage shall occur during each holding period.

7494 P$L 2 testing

7.4.9.4.1  Drift test — Full-bore valves

Drift test requirements for PSL 2 shall be identical to the requirements-for PSL 1.

7.4.9.4.2 Drift test — Christmas trees

Drift test requirements for PSL 2 shall be identical to the requirements for PSL 1.

74943 ydrostatic body test — Individual egquipment

Hydrostatic Qody test requirements for PSL 2 shall be identical to the requirements for PSL 1.
74944 ydrostatic body test — Christmas trees

Hydrostatic Qody test requirementsifor PSL 2 shall be identical to the requirements for PSL 1.

7.49.4.5 ydrostatic seat\test — Valves

a) Test method

Apply the hydrostatic seat test pressure, which is equal to the rated working pressure, to one side of the gate or
plug of the |valve W|th the other S|de ~open to atmosphere Test bidirectional valves in both direcfions. Test
unidirectional ed from the
downstream side.

After the pressure has been applied to one side of the gate or plug, hold the pressure and monitor for a minimum of
3 min.

Then open the valve, except for check valves, while under full differential pressure.
Repeat the above two steps.
Then pressurize one side of the gate or plug, hold, and monitor a third time for a minimum of 3 min.

Next test bidirectional valves on the other side of the gate or plug using the same procedure outlined above. Split-
gate valves may have both seats tested simultaneously.
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b) Acceptance criteria — Seat test

Valves shall show no visible leakage during each holding period.

7.49.5

7.49.5.1

PSL 3 testing

Drift test — Full-bore valves

Drift test requirements for PSL 3 shall be identical to the requirements for PSL 1.

7.4.9.5.2 _Drift test — Christmas trees

ISO 10423:2003(E)

Drift test requirements for PSL 3 shall be identical to the requirements for PSL 1.

7.49.5.3

a) A chdrt recorder shall be used on all hydrostatic tests. The record shall identify the Tecording de

dated| and shall be signed.

Records of pressure tests

Vice, shall be

b) Chart|recording of gas testing is not required. Records of gas testing ,shall document test pafameters and

accegtance.

7.49.54

Hydrostatic body test (extended) — Individual equipment

Hydrostatic body test requirements for PSL 3 shall be identicab,to the requirements for PSL 1. Additionally, this
hydrostati¢ body test requires the secondary pressure holding period to be extended to a minimum of 15 min.

7.49.5.5

Hydrostatic body test (extended) — Christmas trees

Hydrostatic body test requirements for PSL 3 shallvbe identical to the requirements for PSL 1. Additionally, this
hydrostati¢ body test requires the secondary pressure holding period to be extended to a minimum of 15 min.

Table 20 — Quality control requirements for full-bore valves

Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 3G PSL 4

Drift test 7.4.9.3.1 7.4.9.3.1 7.4.93.1 7.4.9.3.1 7.4.9.3.1
Hydrostati¢ test body 7.4.9.3.3 7.4.9.3.3 — — —

seat 74935 74945 — — —
Hydrostati¢ test body — — 74954 74954 74954
(extended seat — — 74956 74956 74956
Gas test body — — — 74957 7.49.6.6

seat — — — 7.495.8 7.4.9.6.7

back seat — — — 749594 7.49.6.8
Traceability — — 7.4.9.2.2b) 7.4.9.2.2b) 7.4.9.2.2b)
Serialization — 7.49.2.1b) 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1b)
a8  Optional.
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Table 21 — Quality control requirements for regular and Venturi bore valves

Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 3G PSL 4
Hydrostatic test body 7.49.3.3 7.4.9.3.3 — — —
seat 7.4.9.3.5 74945 — — —
Hydrostatic test body — — 74954 74954 74954
(extended) seat — — 74956 74956 7.4956
Gas test body — — — 714957 7.4.9.6.6
seat — — — 7.495.8 74.9.6.7
back seat — — — 749592 7/4.9.6.8
Traceability — — 7.49.22b) 7.4.9.2.2\b) 7.49.2.2Db)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.49.2.1b) 7.4.9.2.1b)
a8  Optional.
Table 22 — Quality control requirements for production check valves
Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 3G PSL 4
Hydrostatic tgst body 7.49.3.3 7.493.3 — — —
seat 7.49.3.5 7.4.94.5 — — —
Hydrostatic tgst body — — 74954 74954 7(4.9.5.4
(extended) seat — — 7.4956 74956 714956
Gas test body — — — 74957 7/4.9.6.6
seat — — — 7.4.95.8 714.9.6.7
Traceability » — 7.49.2.2b) 7.4.9.2.2b) 7.49.2.2b)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1 b)
Table 23|— Quality control requirements for casing and tubing heads, tubing head adapters, chokes,
tees, crosses, fluid sampling devices, cross-over connectors, adapter and spacer spools, ang top
connectors
Parameter Subclause reference
PSLC1 PSLC2 PSL3 PSLC3G PSL 4
Hydrostatic test 74933 7.4.9.3.3 — — —
Hydrostatic test (extended) — — 74954 74954 74954
Gas test — — — 74957 7.4.9.6.6
Traceability — — 7.4.922b) 7.4.92.2b) 7.4.92.2b)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.49.2.1b) 7.4.9.2.1b)
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Table 24 — Quality control requirements for christmas trees

Parameter Subclause reference
PSL 1 PSL 2 PSL 3/3G PSL 4
Drift test 7.493.2 7.49.3.2 7.49.3.2 74932
Hydrostatic test 74934 74934 — —
Hydrostatic test (extended) — — 74955 74955

7.4.9.5.6 _Hydrostatic seat test (extended) — Valves

Hydrostatic seat test requirements for PSL 3 shall be identical to the requirements for PSL 2:;Additionally, this
hydrostati¢ seat test requires the second and third holding periods to be extended to a minimum|of 15 min.

7.4.9.5.7 | PSL 3G gas body test — Individual equipment

In addition to a hydrostatic body test (extended) for individual equipment (in accordance with 7.4.9.5.4) a gas body
test shall he performed as follows.

a) Test method

Conduct the test at ambient temperatures using nitrogen as the test medium. Conduct the test with the equipment
completely submerged in a water bath.

Valves andl chokes shall be in the partially open position during-testing.
The gas bhody test for assembled equipment shall consist of a single pressure-holding period of mot less than
15 min; dd not start the timing until the test pressure has,been reached and the equipment and pressufe-monitoring
gauge haye been isolated from the pressure source:

Test presdure shall equal the rated working pressure of the equipment.

b) Specipl considerations [see 7.4.9.3.3\b)]

The special considerations for hydrostatic body tests shall also apply, if appropriate, to gas body tests.
c) Acceptance criteria

No visible|bubbles shall-appear in the water bath during the holding period. A maximum reduction of the gas test

pressure ¢f 2,0 MPa (300 psi) is acceptable as long as there are no visible bubbles in the water bath during the
holding pefiod.

7.4.9.5.8 | PSL 3G gas seat test — Valves

In addition to, or in place of, a hydrostatic seat test (extended) for valves (in accordance with 7.4.9.5.6), a gas seat
test shall be performed as follows.

a) Test method
Apply gas pressure on each side of the gate or plug of bidirectional valves with the other side open to atmosphere.
Test unidirectional valves in the direction indicated on the body, except for check valves which shall be tested from

the downstream side.

Conduct the test at ambient temperatures using nitrogen as the test medium. Conduct the test with the equipment
completely submerged in a water bath.

Testing shall consist of two, monitored, holding periods.
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test pressure shall be the rated working pressure.

The primary-test monitored holding period shall be a minimum of 15 min.

Reduce the

pressure to zero between the primary and secondary holding periods.

The secondary test pressure shall be at 2,0 MPa (300 psi) = 10 %.

The secondary-test monitored holding period shall be a minimum of 15 min.

The valves shall be fully opened and fully closed between tests.
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irectional valves on the other side of the gate or plug using the same procedure outlined. ak
hay have both seats tested simultaneously.
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bbles shall appear in the water bath during the holding periods. A maximumsreduction of tk

.0 MPa (300 psi) is acceptable as long as there are no visible bubbles_ in the water bath
.

PSL 3G gas back-seat test — Gate valves

eat test may be performed on gate valves. A gas back-seat test shall be used in conjunctiq
 — individual equipment (see 7.4.9.5.7) and the gas seat.test for valves (see 7.4.9.5.8).

thod

test at ambient temperatures using nitrogen as‘the test medium. Conduct the test with the
Ibmerged in a water bath.

ween the primary packing and the back seat, or other means for repacking the stuffing bo|
) the test.

| consist of one holding period.

d holding period shall be‘at the rated working pressure.
d holding period shall‘be a minimum of 15 min.

hce criteria

bbles shall’appear in the water bath during the holding period. A maximum reduction of th

P.0 MPa» (300 psi) is acceptable as long as there are no visible bubbles in the water bath
of

ove. Split-

e gas test
during the

n with the

pquipment

X, shall be

e gas test
during the

PSL 4 testing

Drift test — Full-bore valves

uirements for PSL 4 shall be identical to the requirements for PSL 1.

Drift test — Christmas trees

uirements for PSL 4 shall be identical to the requirements for PSL 1.
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Hydrostatic body test (extended) — Individual equipment

Hydrostatic body test requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.49.6.4

Hydrostatic body test (extended) — Christmas trees

Hydrostatic body test requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.49.6.5

Hydrostati

Hydrostatic seat test (extended) — Valves

7.4.9.6.6

a) Testr

c seat test requirements for PSL 4 shall be identical to the requirements for PSL 3.
Gas body test — Individual equipment
hethod

Conduct the test at ambient temperatures using nitrogen as the test medium. Conduct.the test with t

completely

Valves an

submerged in a water bath.

i chokes shall be in the partially open position during testing.

e equipment

The gas bhody test for assembled equipment shall consist of a single/pressure-holding period of mot less than

15 min; dg
gauge hay

Test presg

b) Speci

not start the timing until the test pressure has been reached.and the equipment and pressu
e been isolated from the pressure source.

ure shall equal the rated working pressure of the equipment.

pl considerations [see 7.4.9.3.3 b)]

The special considerations for hydrostatic body tests(shall also apply, if appropriate, to gas body tests.

c) Accej
No visible

maximum
period.

7.49.6.7
a) Testr

Apply gas
atmosphe

tance criteria

bubbles shall appear in the water bath during the holding period. A reduction of the gas tes
2,0 MPa (300 psi) is acceptable’as long as there are no visible bubbles in the water bath durir

Gas seat test —Valves
hethod

pressureé on each side of the gate or plug of bidirectional valves with the other side
e. TeStunidirectional valves in the direction indicated on the body, except for check valve

be tested from.the downstream side.

re-monitoring

t pressure of
g the holding

open to the
5 which shall

Conduct t
completed

e test at ambient temperatures using niirogen as the test medium. Conduct the test with tF
submerged in a water bath.

Testing shall consist of two, monitored, holding periods.

The prima
The prima

Reduce th

ry test pressure shall equal rated working pressure.
ry-test monitored holding period shall be 60 min.

e pressure to zero between the primary and secondary holding periods.

e equipment

The secondary test pressure shall be greater than 5 % of and less than 10 % of the rated working pressure.
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The seconda

ry-test monitored holding period shall be 60 min.

The valves shall be fully opened and fully closed between tests.

Next, test bidirectional valves on the other side of the gate or plug using the same procedure outlined above. Split-
gate valves may have both seats tested simultaneously.

b) Acceptance criteria

No visible bubbles shall appear in the water bath during the holding periods. A maximum reduction of the gas test
pressure of 2,0 MPa (300 psi) is acceptable as long as there are no visible bubbles in the water bath during the

holding perio

7.49.6.8 (

a) Testme

Gas-test the
nitrogen as t

During the tq
stuffing box.

The test sha
The monitore
The first pres
Reduce the j

The second
working pres|

Disengage t
periods.

b) Accepta

No visible by

maximum 2,0 MPa (300 psi).is’acceptable as long as there are no visible bubbles in the water bath during

period.

7.4.10 Casing and-tubing hanger mandrels (PSL 1 to PSL 4) (see Table 25)

'R
5as back-seat test — Gate valves

thod

he test medium. Conduct the test with the equipment completely submerged in a water bath.

st, vent the area between the primary packing and the back seat;~0or other means for rep

| consist of two holding periods.

d holding time for each period shall be 60 min.

sure-holding period shall be at rated working pressure.

ressure to zero between the primary and secondary holding periods and cycle.

pressure-holding period shall be at a)pressure greater than 5 % and less than 10 % of
sure.

ne back seat, or other means ‘provided for repacking, between the high and low presst

hce criteria

bbles shall appeart.in the water bath during the holding period. A reduction of the gas test

7.4.101

PSt+1

back seat or other means provided for repacking. Conduct the test at_ambient temperaturesusing

pcking the

the rated

re-holding

ressure of
he holding

7.4.10.1.1 Tensile testing

Tensile testing shall be in accordance with 5.4.2.2.

7.4.10.1.2 Dimensional verification

a)

Sampling

All suspension, lift and back-pressure valve threads shall be gauged.

88
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b) Test method

Gauge the connections for stand-off at hand-tight assembly by use of the gauges and gauging practices illustrated
in Figures 10, 11 and 12. Dimensionally verify ACME and other parallel thread profiles, in accordance with the
manufacturer’s specifications.

c) Acceptance criteria

Acceptance criteria shall be in accordance with the applicable specification.

Table 25 — Quality control requirements for casing and tubing hanger mandrels

|
Pal'ameter Subclause reference
PSL 1 PSL 2 PSL 3 ASL 4

Tensile tegting @ 7.4.10.1.1 7.4.10.2.1 7.4.10.2.1 7.410.2.1
Impact tesfing 2 — 7.4.10.2.2 7.4.10.2.2 7.410.4.2
Hardness testing @ 7.4.10.1.3 7.4.10.1.3 7.4.10'3.4 7.410.3.4

NACE|MR 0175 7415 7415 7.41.5 714.1.5
Dimensional verification 7.4.10.1.2 7.4.10.1.2 774.10.3.3 7.4.10.3.3
Traceability 7.4.101.4 7.4.10.1.4 7.4.10.3.5 7.410.3.5
Chemical gnalysis @ 7.4.10.1.5 7.4.10.1.5 7.4.10.1.5 7.410.1.5
Visual examination 7.4.10.1.6 7.4.10.1.6 — —
Surface NDE — 7.4.10.2:8 7.4.10.3.8 7.410.3.8
Weld NDE 7.4410.2.9

Genergal — 7.4.2.2.10 7.4.10.3.9

Visuallexamination — 7.4.22.11 7.4.10.3.10 Np‘; relding

NDE durface — 742212 7.4.10.3.11 exgept for

Repaif welds — 742213 7.410.3.12 (;Neee'd- Z"_?g‘fﬁz)

NDE Jolumetric - 742214 7.4.10.3.13

Hardngss testing — — 7.4.10.3.14
Serializatign — — 7.4.10.3.15 7.4110.3.15
Volumetrig NDE — — 7.4.10.3.16 7.4110.4.11

a

Accepthnce criteria_shall-be as required by 5.1, 5.2 and 5.3, as applicable.

7.4.10.1.3| Hardness testing

a) Sampling

Each part shall be hardness tested.

b) Test method

Perform hardness testing in accordance with procedures specified in ASTM E 10 or ASTM E 18. Perform test at a
location determined by the manufacturer’s specifications and following the last heat treatment (including all stress-
relieving heat-treatment cycles) and all exterior machining.

c) Acceptance criteria

Acceptance criteria shall be in accordance with the manufacturer’s specification.
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7.4.10.1.4 Traceability
Job lot traceability is required.

Identification shall be maintained on materials and parts, to facilitate traceability, as required by documented
manufacturer requirements.

Manufacturer-documented traceability requirements shall include provisions for maintenance or replacement of
identification marks and identification control records.

7.4.10.1.5 Chemical analysis

a) Sampling
Chemical anglysis shall be performed on a heat basis.
b) Test method

Perform chemical analysis in accordance with nationally or internationally recognized/standards specified by the
manufacturef.

c) Acceptahce criteria

The chemical composition shall meet the requirements of the manufacturer’s written specification.

7.4.10.1.6 VYisual examination
a) Sampling
Each part shgll be visually examined.

b) Test method

Perform visupl examinations of castings in accordance with procedures specified in MSS SP-55.
Perform visupl examination of forgings-in-accordance with manufacturer’s written specifications.
c) Acceptahce criteria

Acceptance ¢riteria for castingsshall be in accordance with MSS SP-55.

— Type 1: hone acceptable.

— Types 2|throughr12: A and B.

ad . £ £ H la ol H ol adble £ 4 J e W -
Acceptance rera Tor Torgmgs-Shai oeaccordance witmmanuractaurer's written SpecCHcations:

7.410.2 PSL2

7.4.10.2.1 Tensile testing

Tensile testing shall be in accordance with 5.3.5.1 and 5.3.5.2.

7.4.10.2.2 Impact testing

Impact testing shall be in accordance with 5.3.5.1 and 5.3.5.3.
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7.4.10.2.3 Dimensional verification

Dimensional verification requirements for PSL 2 shall be identical to the requirements for PSL 1.
7.4.10.2.4 Hardness testing

Hardness testing requirements for PSL 2 shall be identical to the requirements for PSL 1.
7.4.10.2.5 Traceability

Traceability requirements for PSL 2 shall be identical to the requirements for PSL 1.

7.4.10.2.6] Chemical analysis

Chemical gnalysis requirements for PSL 2 shall be identical to the requirements for PSL 1.
7.4.10.2.7| Visual examination

Visual exgmination requirements shall be identical to the requirements for PSL 1
7.410.2.8| Surface NDE

Surface NPE requirements shall be in accordance with 7.4.2.2.8 and:7.4.2.2.9.

7.4.10.2.9] Welding

Quality cgntrol requirements shall be in accordance with"7.4.2.2.10 to 7.4.2.2.14. Repair welding shall be in
accordande with 6.4.

74103 (PSL3

7.4.10.3.1| Tensile testing

Tensile tegting requirements for PSL 3 shall be identical to the requirements for PSL 2.
7.4.10.3.2| Impact testing

Impact testing requirements, for PSL 3 shall be identical to the requirements for PSL 2.

7.4.10.3.3| Dimensional verification

Dimensiorjal yerification requirements for PSL 3 shall be identical to the requirements for PSL 1.| Additionally,
verification) shall be performed on all parts.

7.4.10.3.4 Hardness testing

Hardness testing requirements for PSL 3 shall be identical to the requirements for PSL 1, except that one hardness
test shall be performed on each finished part with additional tests at locations specified in the manufacturer’s
design documents.

7.4.10.3.5 Traceability

Parts manufactured to PSL 3 shall be traceable to a specific heat and heat-treat lot.
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7.4.10.3.6 Chemical analysis

Chemical analysis requirements for PSL 3 shall be identical to the requirements for PSL 1.
7.4.10.3.7 Visual examination

None required.

7.4.10.3.8 Surface NDE

Surface NDE_requirements shall be in accordance with 7.4.2.3.8.

7.4.10.3.9 Weld NDE — General

General weld NDE requirements shall be in accordance with 7.4.2.2.10.
7.4.10.3.10 Weld examination — Visual

Visual weld gxamination requirements shall be in accordance with 7.4.2.2.11.
7.4.10.3.11 Weld NDE — Surface

Surface weld NDE requirements shall be in accordance with 7.4.2.3.11.
7.4.10.3.12 Repair welds

Repair weld fequirements shall be in accordance with 7.4.2.2:13.

7.4.10.3.13 Weld NDE — Volumetric

Volumetric weld NDE requirements shall be in accerdance with 7.4.2.2.14.
7.4.10.3.14 Weld NDE — Hardness testing

a) Sampling
100 % of all accessible pressure=containing, non-pressure-containing and repair welds shall be tested.
b) Test method

Perform harfiness testing in accordance with procedures specified in ASTM E 10 or procedures specified in
ASTM E 18.

Perform at Ig@ast one hardness test in both the weld and in the adjacent unaffected base metals aftgr all heat-
treatment and machining operations.

c) Acceptance criteria
Acceptance criteria shall be in accordance with the manufacturer’s specifications.

The hardness recorded in the PQR shall be the basis for acceptance if the weld is not accessible for hardness
testing.

7.4.10.3.15 Serialization

Serialization requirements shall be in accordance with 7.4.2.3.14.
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7.4.10.3.16 Volumetric NDE

Volumetric NDE requirements shall be in accordance with 7.4.2.3.15.

74104

7.410.4.1

PSL 4

Tensile testing

Tensile testing requirements for PSL 4 shall be identical to the requirements for PSL 2.

7.4104.2

Impact teg

Acceptand
741043
Dimensior
7.410.4.4
Hardness
7.4.10.4.5
Traceabilit
7.4.10.4.6
Chemical
7.4104.7
None reqy
7.410.4.8

Surface N

7.4.10.4.9

No weldin

__Impact testing

ting requirements for PSL 4 shall be identical to the requirements for PSL 2.

e criteria shall be in accordance with the manufacturer’s specifications.
Dimensional verification

al verification requirements for PSL 4 shall be identical to the requireménts for PSL 3.
Hardness testing

testing requirements for PSL 4 shall be identical to the requirements for PSL 3.
Traceability

y requirements for PSL 4 shall be identical to thewequirements for PSL 3.
Chemical analysis

analysis requirements for PSL 4 shall be'identical to the requirements for PSL 1.
Visual examination

ired.
Surface NDE

DE requirements for PSL 4 shall be identical to the requirements for PSL 3.

Weld NDE

) except overlay is permitted on PSL 4 parts or equipment. Weld NDE requirements for ove

shall be id

rlay in PSL 4

pntical to the requirements for PSL 3.

7.4.10.4.10 Serialization

Serialization requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.4.10.4.11 Volumetric NDE

Volumetric NDE requirements for PSL 4 shall be identical to the requirement for PSL 3 except:

a) Acceptance criteria — Ultrasonic

Same acceptance criteria as PSL 3. Additionally, 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.
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b) Acceptance criteria — Radiographic

Acceptance criteria shall be as follows:

— no type of crack, lap or burst;

— no elongated indications exceeding 6,4 mm ('/ in);

— no more than two indications separated by less than 13 mm (1/2 in).

7.4.11 Bullplugs, valve-removal plugs and back-pressure valves (see Table 26)

7.411.1 General

Cast iron sha

7.411.2 Tensile testing

Tensile testir]

7.411.3 Im

Impact testin

7.4.11.4 Hardness testing

Hardness teq

7.4.11.5 Dimensional verification

Dimensional

7.4.11.6 Traceability

Traceability o

7.411.7 Chemical analysis

Chemical an

7.4.11.8 Visual examination

Visual exami

Il not be used. Weld repair is not allowed.

g shall be in accordance with 5.4.2.3.

pact testing

g shall be in accordance with 5.4.2.4.

ting shall be in accordance with 7.4.2.1.3.

verification shall be in accordance with-7.4.2.1.4. In addition, all threads shall be gauged.

equirements shall be in accordance with 7.4.2.2.5.

blysis requirements shall be in accordance with 7.4.2.2.6.

nation shall be in accordance with 7.4.2.1.5.

7.4.11.9 Hydrostatic test for back-pressure valves

Back-pressure valves shall be hydrostatically tested to the rated working pressure. Acceptance criteria shall be in
accordance with 7.4.9.3.3.
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Table 26 — Quality control requirements for bullplugs, valve-removal plugs and
back-pressure valves

Test Body Valve sealing mechanism Assembly
(back-pressure valves) (back-pressure valves)
Tensile testing @ 7.4.11.2 — —
Impact testing ° 7.411.3 — —
Hardness testing °© 74114 — —

NACE MR 0175 7415 7415 —
Dirhensional verification 74115 — —
Trgceability 7.4.11.6 — —

Chemical analysis 9 74117 — 3+
Vidual examination 7.4.11.8 — —
Hyprostatic test — — 7.4.11.9
@ | Acceptance criteria in accordance with 5.4.2.3.

b Acceptance criteria in accordance with 5.4.2.4.

Hardness testing is not required for those materials that have no hardness réstriction specified by NACE MR (175 or
aref not heat treated to obtain a minimum specified strength level.
d Acceptance criteria in accordance with 5.4.5.

7.5 Quality control records requirements

7.51 General

7.51.1 [Purpose

The quality control records required by this International Standard are necessary to substantiate that

and produgts made to meet this International Standard do conform to the specified requirements.

7.5.1.2 |NACE records requirements

Records re¢quired to substantiate/conformance of material classes DD, EE, FF and HH equipment to NA

requireme}ts shall be inaddition to those described in 7.5.2 unless the records required by this

Standard also satisfy theyNACE MR 0175 requirements.

7.5.1.3 |Records control

a) Qualifycontrol records required by this International Standard shall be legible, identifiable, re
protected from dnmagp deterioration or loss

all materials

CE MR 0175
International

rievable and

b) Quality control records required by this International Standard shall be retained by the manufacturer for a
minimum of five years following the date of manufacture as marked on the equipment associated with the
records.

c) All quality control records required by this International Standard shall be signed and dated.
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7.5.2 Records to be maintained by manufacturer

7.5.21 Body, bonnet, end and outlet connections, stem, valve-bore sealing mechanism, mandrel tubing
and casing hanger records

a) PSL1
1) Material test records:

— chemical analysis;

— [tensile test;
— |impact test (if required);
— |hardness test.
2) Welding process records:
— |weld procedure specification;
— |weld procedure qualification record;
— |welder qualification record.
3) NDI personnel qualification records.
4) Harfness test (if applicable).

b) PSL2
1) All records required for PSL 1 are also required for PSL 2.
2) NDE records:

— |surface NDE records;
— | weld volumetric NDE-records;
— | repair weld NDE records.
3) Hegt-treatment)certification of compliance.

c) PSL3

1) All required records shall reference the specific part serial number.
2) All records required for PSL 2 are also required for PSL 3.
3) Volumetric NDE records (except valve-bore sealing mechanisms).
4) Heat-treatment record:

— actual temperature;

— actual times at temperature.

Certification of compliance is not required.
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5) Hardness test record:
— actual hardness.
6) Welding process records:
— welder identification;
— weld procedures;
— filler material type;
—+ post-weld heat treatments.
7) DOimensional verification records (those activities required by 7.4.2.3.4).
d) PSLA4
1) All required records shall reference the specific part serial number.
2) All records required for PSL 3 are also required for PSL 4.
3) Actual heat-treatment temperature charts showing times and temperatures.
Heat treatment records are not required.
4) Melting practice utilized (bodies, bonnets, and end and outlet connections only).
7.5.2.2 |Ring gasket records

No record$ are required.

7.5.2.3

Studs and nuts records

No record$ are required.

7.5.2.4

Non-metallic sealing material records

Non-metallic sealing material.records shall be required in accordance with 7.4.8.

7.5.2.5

Bullplugs, valve-removal plugs and back-pressure valves

Material tdst records:

— chemlcalanalysis;

— tensile test;

— impact test;

— hardness test.

7.5.2.6

Assembled equipment records

a) PSL1

No records are required.
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b) PSL2
Assembled-equipment pressure test records:
— actual test pressure;
— holding period duration.

c) PSL3

1) All records required for PSL 2 are also required for PSL 3.

2) Additionally, the following records are required:
— |assembly traceability records;
— | hydrostatic pressure test records.
3) Additionally, the following gas-test records are required for equipment designated PSL 3G:
— |actual test pressures;
— |actual holding period durations.
d) PSL4
1) All necords required for PSL 3 are also required for PSL:4.
2) Additionally, the following gas-test records are required:
— |actual test pressures;
— |actual holding period durations.
7.5.2.7 Choke trim records
a) PSL1apdPSL2
No recolds are required.
b) PSL 3 apd PSL 4

Surface NDE records are required.

7.5.3 Records)to be furnished to purchaser

7.5.3.1 General

These records shall be provided by the manufacturer to the original purchaser of equipment made to comply with
this International Standard.

These records, if applicable, 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).
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a) PSL1

ISO 10423:2003(E)

Body, bonnet, end and outlet connections, stem, valve-bore sealing mechanism, mandrel tubing
and casing hanger and back-pressure valve records

to PSL 3

No records are required.

b) PSL4

The following records are required:

— NB
— hiardness test records;

— nmaterial test records;

|
-

7.5.3.3

No record$ are required.

7.5.3.4

No record$ are required.

eat treatment records.

= da-
UL TTUUIUO,

Ring gasket records

Studs and nuts records

Non-metallic sealing material records
to PSL 3

cords are required.

cation of compliance stating-that non-metallic seals conform to PSL 4 of this International St

Assembled equipmeént records
and PSL 2

cords arelrequired.

andard.

7.5.3.5

a) PSL1
No re

b) PSL4
Certif

7.5.3.6

a) PSL1
No re

b) PSL 3
The f

llowing recoras are required:

— certificate of compliance stating that equipment conforms to PSL 3 of this International Standard, and the
temperature and material class;

— a

— P

ssembly traceability records;

ressure test records.

c) PSL 3G and PSL 4

All records/certifications of PSL 3 are also required for PSL 3G and PSL 4. Additionally, gas-test records shall
be furnished.
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8 Equipment marking
8.1 Marking requirements

8.1.1 General

Equipment shall be marked on the exterior surface as specified in Table 27. Marking shall contain the designation
ISO 10423, the temperature rating, material class, product specification level, performance requirement level, date
of manufacture (month and year), and manufacturer's name or mark. Other marking shall be as specified in
Tables 27, 28, 29, 30, 31, 32, 33 and 34. Marking for features that do not exist on a product is not applicable.

8.1.2 Markjng method
Marking usirlg low-stress (dot, vibration or rounded V) stamps is acceptable. Conventional shafp V-sfamping is
acceptable in low-stress areas, such as the outside diameter of flanges. Sharp V-stamping is'hot permitted in high-

stress areag unless subsequently stress-relieved at 590 °C (1 100 °F) minimum. The~method of marking on
nameplates is optional.

8.1.3 Namg¢plates
Nameplates pre not required if the information is permanently marked on the ©ody or connector.

8.1.4 Hidden marking

Marking required on a connector OD that would be covered by clamps or other parts of the connector assembly
shall be stamped in a visible location near the connector.

8.1.5 Thread marking

The thread type marking, in accordance with ISO 11960, shall be as follows:
— line pipe: LP;

— casing ($hort thread): STC;

— casing (long thread): LC;

— casing (buttress): BC;

— casing (gxtreme line);-XL;

— tubing (non-upset): NU;

— tubing (¢xternal-upset): EU.

8.1.6 Size marking

The marking of size shall include the nominal size and, if applicable, the restricted or over-size bore.

8.1.7 Weld metal overlay

If equipment has metal overlaid corrosion-resistant ring grooves, the ring gasket type and number shall be followed
by “CRA” to designate a corrosion-resistant alloy, or “SST” to designate an austenitic stainless steel.
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Table 27 — Marking requirements and locations

ISO 10423:2003(E)

Location
Marking Wellhead Connectors Casing and Loose Valves and Actuators
equipment and fittings tubing connectors chokes
hangers
ISO 10423 Nameplate Nameplate Nameplate OD of Nameplate Nameplate
and/or body and/or body and/or body connector and/or body and/or body
Temperature Nameplate Nameplate Nameplate OD of Nameplate Nameplate
class or rating and/or body and/or body and/or body connector and/or body and/or body
(4.2.2) {actuators containing
retaiped fluid)
Material [class Nameplate Nameplate Nameplate OD of Nameplate Nameplate
(4.2.3) and/or body and/or body and/or body connector and/or body andy/or body
(actuatofs containing
retaiped fluid)
Prodyct Nameplate Nameplate Nameplate OD of Nameplate Nameplate
specificatign level | and/or body and/or body and/or body connector and/or body and/or body
(1.4 (actuatofs containing
retaiped fluid)
Performpnce Nameplate — Nameplate OD of Nameplate Nameplate
requiremeht level | and/or body and/or body conngctor and/or body andor body
(4.1
Nominal size Nameplate or Nameplate, Nameplate 0D of Nameplate Nameplate
(bore if refuired) body and body and/or and/or body connector and/or body and/or body
connector OD | connector OD
Thread [size Nameplate or | Nameplate or Nameplate OD of Nameplate or —
(Threagled body, and or | body, and or and/ornear connector body, and or
products|only) near each near each each near each
thread thread connector thread
End and putlet | Nameplate or | Nameplate or — OD of Nameplate —
connectar size body, and body, and connector and/or body
each each
connector OD | connector OD
Rated wgrking | Nameplate or | Nameplate or — OD of Nameplate or —
pressyre body, and body, and connector body, and
4.2.1) each each each
connectorOB~| connector OD connector OD
Ring gasket Neareach Near each — OD of Near each —
type and rjumber cennector connector connector connector
Date pf Nameplate Nameplate Nameplate OD of Nameplate Napeplate
manufagture and/or body and/or body and/or body connector and/or body and/or body
Manufacfurer’s Nameplate Nameplate Nameplate OD of Nameplate Nameplate
name orlmark and/or bady and/or bady and/or body connectar and/or bady and/or body
Serial number Nameplate Nameplate Nameplate OD of Nameplate Nameplate
(if applicable) and/or body and/or body and/or body connector and/or body and/or body
Hardness Adjacent Adjacent Adjacent Adjacent Adjacent Adjacent
test values to test to test to test to test to test to test
(if applicable) location location location location location location
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8.1.8 Hard

2003(E)

ness tests

If hardness tests are required for bodies, bonnets or end and outlet connectors, the actual value of the hardness
test shall be stamped on the part adjacent to the test location. It is permissible for hardness marking to be covered
by other components after assembly.

8.1.9 Other end connectors

a) Other end connectors shall be marked with “OEC” following the size or pressure rating.

b) Hub end connectors shall be marked "ISO 13533" following the size and pressure rating.

8.2 Wellhpad equipment

Casing head housings, casing head spools, tubing head spools, cross-over spools, multi-stage head| housings,
multi-stage spools, and adapter and spacer spools shall be marked as specified in Tables 27\and 28. The¢ bore size
shall be preceded by the word “Bore”.

8.3 Connectors and fittings

Cross-over @

spacers sha

connectors and fittings.

8.4 Casin

8.4.1 Mark

If mandrel hangers have different top and bottom threads, both threads shall be listed with the bottom t
followed by t

have the wo
pressure an

Tables 27 an

8.4.2 Mark

Any hanger
when proper

shall be marl

102

onnectors, tubing head adapters, top connectors, tees, crossesy fluid sampling devices, ad
| be marked as shown in Tables 27 and 29. Performance_requirement marking is not rq

ig and tubing hangers

ng of mandrel hangers

he top thread description plus the word “TOP”. Any hanger which can be installed upside

rd “DOWN” on the end which will face*downhole when properly installed. Marking of rate
l load rating is optional for mandrel hangers. Mandrel hangers shall be marked as s
d 30.

ng of slip hangers
vhich can be installed-upside down shall have the word “DOWN” on the end which will face

y installed. Marking, of rated working pressure and load rating is optional for slip hangers. SI
ed as specified.in Tables 27 and 30.

Table 28 — Additional marking for wellhead equipment

Marking Location

bpters and
quired for

hread first,
Hown shall
d working
pecified in

downhole
p hangers

Banm nraparation Namanlata
SHorH—preparaton

(o

ottom connactor OD
ottorh HH f =

n.
™NSHHOpPte

Minimum vertical bore Nameplate or body, and each connector OD

Table 29 — Additional marking for connectors and fittings

Marking Location

Packoff casing size Nameplate or body, and bottom connector OD

Minimum vertical bore

Nameplate or body, and each connector OD
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Table 30 — Additional marking for hangers

Marking

Mandrel
hangers

Slip
hangers

Minimum bore

Nameplate and/or body

Back-pressure valve
Style or model

Nameplate and/or body
(tubing hangers only)

Casing or tubing size

Nameplate and/or body

Rated working pressure
(optional)

Nameptate andfor body
(optional)

Nameptate andror body
(optional)

Load rating information
(optional)

Nameplate and/or body
(optional)

Nameplate and/orbedy
(optionat)

Minimum vertical bore

Nameplate and/or body

Orientation “DOWN”

Bottom of body

Bottom of body

(if required)

8.5 Valves and chokes

Valves, mlltiple valves, actuated valves, valves prepared for actuators; check valves and chokes shgll be marked
as specifigd in Tables 27 and 31.

a) Additipnal marking for multiple valves
Multiple valves shall be designated by the nominal bore sizes in decreasing sizes (€.g. 3 16X 2 16, 2 %16 X 2 %/16).
For valveg having equal bore sizes, it is also acceptable to use the nominal bore size followed by thhe number of
bores (e.g} 2 /15 Quad).

b) Valvelhandwheels

Valve hanfiwheels shall be marked with.the direction of movement for opening the valves.

¢) Nominal size and maximum orifice for chokes

Chokes shall be marked withtheir nominal size and maximum orifice as specified in 10.9.3.3.

d) Choke beans

Choke beans shall‘be marked as specified in Table 32, with the orifice size and the manufacturer's name or mark
on its OD pr end.

e) Valvep prepared for actuators

Mark the letter “V” after “ISO 10423”.
f)  Surface and underwater safety valves

Safety valves meeting the requirements of 10.20 shall be marked with the letters “SSV” or “USV” following
“ISO 10423”.
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Table 31 — Additional marking for valves and chokes

Marking Location
Valves Chokes
Flow direction Body Body
(unidirectional valves only)
Direction of movement Handwheel Handwheel
to open
Bore sizes @ Connector OD —

(multiple-bore valves only)

(see Tables 60* and 61%)

@ | Seealso 10.5.4.2.2.

Table 32 — Marking for choke beans

Marking Location
Manufacturer’'s oD
name or mark or end

Size oD
Nominal orifice size orend
Bean size

8.6 Loose connectors [flanged, threaded, other end connectors (OEC) and welded]

Welding nec

connectors, blind connectors, threaded connecters, adapter connectors and spacer conngctors shall

be marked ag specified in Table 27. Performance-requirement level marking is not required for loose conpectors.

8.7 Other|equipment

8.7.1 Actuators

Actuators shpll be marked as specified in Table 27. Marking of the temperature rating, material class apd product
specification [level applies to retained-fluid/actuators only. Bonnets attached to actuators shall be considefred part of
the valve for|marking purposes. Marking for electric actuators may be on a separate nameplate on the aqtuator and

shall include
motor insulafion requirements,

8.7.2 Assemblies of actuators and valves prepared for actuators

but not be limited/to;-area classification, voltage, frequency, amperage (starting and rumning) and

Valves prepared for-actuators, if assembled with the actuator, shall be tagged with the information specified in

Table 34.

8.7.3 Ring gaskets

Ring gaskets shall be marked as specified in Table 33. Ring gasket material shall be identified by the following marks:

104

Other CRA materials

Material Mark
Soft iron D-4
Carbon and low-alloy steel S-4
304 stainless steel S304-4
316 stainless steel S316-4
Nickel alloy UNS N08825 825-4

UNS number-4
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Table 33 — Marking for ring gaskets

Marking Location
Date of manufacture OD of gasket
Manufacturer’s name or mark OD of gasket
Ring gasket type and number OD of gasket
Material OD of gasket

8.8 Stu[isand_nuls
8.8.1 Stud marking

Studs shdll be marked in conformance with ASTM A 193, ASTM A 320, or ASTM A 453;”as applicable. CRA
material sfjuds shall be metal-stamped with the UNS numbering or, if this is not available,\the alloy tragle name and
yield strength shall be marked.

8.8.2 Nut marking

Nuts shalllbe marked in conformance with ASTM A 194.

8.8.3 Impact test marking
If the imp4ct test temperature is different from that specified by.the ASTM specification, the actual tes{ temperature
in degreeg Celsius (or degrees Fahrenheit) shall be metal-stamped directly under the grade as required by the

ASTM spgcification. The impact test temperatures in degrees Celsius (or degrees Fahrenheit) for all CRA material
studs shal| be metal-stamped directly under the “CRA” marking.

8.9 Chifistmas trees

Assemblefl christmas trees shall be tagged with the information as specified in Table 34.

Table 34'—'Marking for christmas trees and assemblies
of ‘actuators and valves prepared for actuators

Marking Location
Date of final acceptance Tag or nameplate
Name of assembler Tag or nameplate
Location of assembler Tag or nameplate

8.10 Valve=removalplugs
Valve-removal plugs shall be marked with "ISO 10423" followed by the nominal size and "VR" for 69,0 MPa

(10 000 psi) working pressure or "HPVR" for 138,0 MPa (20 000 psi) working pressure, material class and
manufacturer's name or mark, as a minimum.

8.11 Bullplugs
Bullplugs shall be marked with "ISO 10423" followed by the nominal size, material class and manufacturer's name

or mark, as a minimum. Bullplugs may be marked on the exposed end or on the flat of the hex as applicable.
Bullplugs with an internal hex may be marked on the smaller, non-exposed hex.

© ISO 2003 — Al rights reserved 105


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

8.12 Back-

pressure valves

Back-pressure valves shall be marked with "ISO 10423" followed by the nominal size, working pressure, material
class and manufacturer's name or mark, as a minimum.

9 Storing and shipping

9.1

Draining after testing

t shall be-drained-and-lubricated-after testin

All equipme

9.2 Rust

Prior to ship
which will no

9.3 Sealin

Exposed seg

9.4 Asser

The manufad
maintenance

a-and-priorto-storaae-or-shinment
1g—aRGpPHO torag —SAHPARSHL-

brevention

become fluid and run at a temperature less than 50 °C (125 °F).

g surface protection

ling surfaces shall be protected from mechanical damage for shipping.

nbly and maintenance instructions

turer shall furnish to the purchaser suitable drawings and instructions concerning field ass
of wellhead and christmas tree equipment, if requested. This includes, if relevant, an

ment, parts and equipment shall have exposed metallic surfaces protected with,a rust preventative

embly and
operating

manual for ejuipment specified in Annex H.

9.5 Ring gaskets

Loose ring grskets shall be boxed or wrapped during:shipping and storage.

9.6 Age cpntrol of non-metallic materials

a) PSL1apdPSL2

Age control| procedures and the\-protection of non-metallic sealing materials shall be document¢d by the
manufacturef.

b) PSL 3 apd PSL 4

The_ manufa :t_ur_er’s written specified requirements for non-metallic sealing materials shall include thg following
minimum prqvisions:

— indoor sterage;

maximum temperature not to exceed 49 °C (120 °F);
protected from direct natural light;

stored unstressed;

stored away from contact with liquids;

protected from ozone and radiographic damage.

The manufacturer shall define the provisions and requirements.

106

© 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

10 Equipment-specific requirements

10.1 Flanged end and outlet connections

10.1.1 Flange types and uses

Three types of end and outlet flanges are covered by this International Standard: Types 6B, 6BX and segmented.

Types 6B and 6BX flanges may be used as integral, blind or welding neck flanges.

test flanges.

10.1.2.1 |Pressure ratings and size ranges of flange types

Type 6B, $BX, and segmented flanges are designed for use in the combinations-of-nominal size randes and rated
working prlessures as shown in Table 35.

Table 35 — Rated working pressures and size’ranges of flanges

Rated wqrking Flange size.range
pressgre Type 6B Type 6BX Dual segmented
MPa (gsi) mm (in) mm’(in) mm (in)
13,8 (2 P00) 52 to 540 (2 16 to 21 '/4) 680 t0.762 (26 */4 to 30) —
20,7 (3 §00) 52 t0 527 (2 16 t0 20 */s) 680+to 762 (26 */4 to 30) —
34,5 (5 §00) 5210 279 (2 /16 to 11) 346 to 540 (13 */g to 21 '/4) 3510 103 x 108 (1 %/gto # /16 x 4 '14)
69,0 (10[000) — 46 to 540 (1 /16 to 21 '/4) —
103,5 (15 000) — 46 10 476 (1 /16 to 18 */4) —
138,0 (24 000) — 46 t0 346 (1 "*/16 to 13 %) —

10.1.2.2 |Type 6B flanges

10.1.2.2.1| General

Type 6B flanges are.of the ring joint type and are not designed for face-to-face make-up. The connecfion make-up
bolting forice reacts on the metallic ring gasket. The type 6B flange shall be of the through-bolted or studded
design.

10.1.2.2.2 Dimensions
a) Standard dimensions

Dimensions for type 6B integral, threaded, and welding neck flanges shall conform to Table 36*, Table 37* and
Table 38*.

NOTE The data in tables marked with an asterisk are repeated in US Customary units in Annex B (with the same table
number as in the main body of this International Standard, but with the prefix B).

Dimensions for type 6B blind flanges shall conform to those referenced in Figure 8.
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NOTE 1

Ea

7

7

50* and 51*.
NOTE 2

a
b

Optional.
Counter-b

Dimensions 1
b) Integral
Type 6B flan
recesses to
recesses arg
and 38*.
c) Threade
Threads sha
d) Welding

Bor:
37*

1)

nonpinal wall thickness of the pipe to which the flange is to be attached.

We
us

Tap

of 4

to1

Raised face and/or counter-bore are optional.

ore.

Figure 8 — Type 6B blind flanges

or ring grooves shall conform to Table 50* or Table 51*.
flange exceptions
jes used as end connections on casing and tubing heads-«may have entrance bevels, count

not covered by this International Standard and may-éxceed the B dimension given in Tabl

d flanges

| conform to the requirements of 4.2.1.2|
neck flanges

e diameter and wall thickness»The bore diameter J; shall not exceed the values shown in T
and 38*. The specified (bare shall not result in a weld-end wall thickness less than 87,
d end preparation~Dimensions for weld end preparation shall conform to Figure 9 (see Fig
Customary units),

er: If thesiominal bore of the welding end is smaller than the nominal bore of the pipe by a

.8 mm (0,18 in) or more, the flange shall be taper bored from the weld end at a slope not e
HoweVver, requirements for minimum wall thickness shall apply.

See Tables 36*, 37* and 38* for dimensions B and T and for dimensions not shown. For E dimensions, see Tables

-bores or

r
receive casing and tubing hangers. The dimensions of such entrance bevels, counter{}ores and

s 36*, 37*

ables 36*,
b % of the

ire B.9 for

difference
ceeding 3

NO

E

Due to smaller maximum bore dimensions, T1ype bB welding neck flanges are not intended to be welded to

equipment specified in this International Standard. Their purpose is to bolt to another 6B flange and provide a
transition to be welded to a pipe.

10.1.2.2.3 Flange face

The flange face shall be flat or raised on the ring joint side and shall be fully machined. The flange back face may
be fully machined or spot-faced at the bolt holes. The flange back face or spot faces shall be parallel to the front

face within 1

108

¢ and the thickness after facing shall conform to the dimensions of Tables 36*, 37* or 38*.
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Gaskets

Type 6B flanges shall use type R or type RX gaskets in accordance with 10.4.

10.1.2.2.5

Corrosion-resistant ring grooves

Type 6B flanges may be manufactured with corrosion-resistant overlays in the ring grooves. Prior to application of
the overlay, preparation of the ring grooves shall conform to the dimensions of Table 39*. Other weld preparations
may be employed if the strength of the overlay alloy equals or exceeds the strength of the base material.

10.1.2.2.6

Ring groove surface

All 23° sur
10.1.2.3

10.1.2.3.1
Type 6BX
connectio
seated. T
flanges in
studded d

NOTE

10.1.2.3.2
a) Stand
Dimensior
Dimensior
NOTE

Dimensior
b) Integn
Type 6BX

or recess
recesses

faces on ring grooves shall have a surface finish no rougher than 1,6 um Ra (63 pin RMS)
Type 6BX flanges

General

flanges are of the ring joint type and are designed with a raised face. Depending on to
make-up bolting force may react on the raised face of the flange-when the gasket has 4

a 6BX connection shall have a raised face. The type 6BX flange shall be of the throu
Bsign.

Face-to-face contact is not necessary for the proper functioning of type 6BX flanges.
Dimensions
ard dimensions
s for 6BX integral flanges shall conform'to Table 40* or 41*, as applicable.
s for 6BX welding neck flanges shall conform to Table 42* or 43*, as applicable.
These flanges are not available in all the same pressure ratings and sizes as the integral flanges.
s for 6BX blind and test flanges shall conform to Table 44*, 45* or 46, as applicable.
al flange exceptions
flanges uséd-as end connections on casing and tubing heads may have entrance bevels, g

s to receive casing and tubing hangers. The dimensions of such entrance bevels, count
re not.covered by this International Standard and may exceed the B dimension of the tables

c) Weldi

erances, the
een properly

is support prevents damage to the flange or gasket from excéssive bolt torque. Therefofe one of the

gh-bolted or

ounter-bores
er-bores and

hgneck flanges

Dimensions for the weld end preparation shall conform to Figure 9 (see Figure B.9 for US Customary units).
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Dimensions in millimetres

> 6,k
10° s |
] V.
7° ///
37.5° +2.5° = AN
/ U

22

\N/ 37,5° £2,5° \\'\
]

t> 22
1,6 +0,8
19.1

1,6 +0,8

a) For neck thickness 7 < 22 mm b) For neck:thickness ¢ > 22 mm

Figure 9 — Weld end preparation for type 6B and 6BX weld neck flanges
(see Annex B for US Customary.units)

10.1.2.3.3 Fklange face

The flange face on the ring joint side shall be raised except'for studded flanges which may have flat fgces. Front
faces shall Qe fully machined. The nut bearing surfaceyshall be parallel to the flange gasket face within 1°. The
back face mpy be fully machined or spot-faced at.the“bolt holes. The thickness after facing shall confprm to the
dimensions qf Tables 40* through 45*, as applicable:

10.1.2.3.4 Gaskets
Type 6BX flahges shall use BX gaskets in“accordance with 10.4.

10.1.2.3.5 Corrosion-resistant-ring grooves
Type 6BX flanges may be“manufactured with corrosion-resistant weld overlays in the ring grooves$. Prior to

application of the overlay;-preparation of the ring grooves shall conform to Table 39*. Other weld prepargtions may
be employed if the stréngth of the overlay alloy equals or exceeds the strength of the base material.

10.1.2.3.6 Ring\groove surface

All 23° surfaces on ring grooves shall have a surface finish no rougher than 0,8 pm Ra (32 pin RMS).
10.1.2.4 Segmented flanges

10.1.2.4.1 General

Segmented flanges are of the ring joint type and are designed with a recessed face. Depending on tolerances and
when the gasket has been properly seated, the connection make-up bolting force can react on the surface outside
the recessed face of the flange. This support prevents damage to the flange or gasket from excessive bolt torque.
The segmented flange shall be of the through-bolted or studded design.

NOTE Face-to-face contact is not necessary for the proper functioning of segmented flanges.
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Dimensions

Segmented flange dimensions shall conform to Table 47*. Ring groove dimensions shall conform to Table 51*.

10.1.2.4.3

Flange face

The flange face shall be fully machined. The nut-bearing surface shall be parallel to the flange gasket face within
1°. The back face may be fully machined or spot-faced at the bolt holes. The thickness after facing shall meet the

dimension
10.1.24.4
Segmente
10.1.2.4.5
Segmente
10.1.2.4.6
These flan

10.1.2.4.7

Segmente
rigidly tied

10.1.2.4.8

s of Table 47*.

Gaskets

d flanges shall use RX gaskets in accordance with 10.4.
Corrosion-resistant ring grooves

d flanges shall not be manufactured with corrosion-resistant ring grooves.
H,S service

ges shall not be used for hydrogen sulfide service for material classes DD, EE, FF and HH.
Installation

d flanges shall be used in sets, i.e. two flanges side*py-side for dual completions. Manif
together to add stability to the flanges.

Ring groove surface

The 23° sdirface on ring grooves shall have a surface’finish no rougher than 1,6 pm Ra (63 pin RMS).

10.1.3 Mdterials

Flange mg

terial shall conform to the requirements in Clause 5.

10.1.4 Tepting

Loose flan

ges furnished under this clause do not require a hydrostatic test prior to final acceptance.

10.1.5 M4grking

Flanges shall b&marked to conform with Clause 8.

blds shall be

10.1.6 StUI“h‘I'g'a'ﬁd'Sh;pp;llg

All flanges

shall be stored and shipped in accordance with Clause 9.

© 1SO 2003 - All rights reserved

111


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

Table 36 — Type 6B flanges for 13,8 MPa rated working pressure

(see Annex B for US Customary units)

Dimensions in millimetres

= [ x 45°
s ( x 45°
’J>
N 'S
N 7,
£, 1
N /
< b
o w Q
| 1| x| 8| 8
=+
A
|
.
1
/ d
a
T
NOTE Rihg groove to be concentric with bore within 0,25 totalindicator runout.
a8 Referencg dimension.
b Break shgrp corners.
¢ Top.
d  Bolt hole ¢entreline located within 0,8 mm of.theoretical BC and equal spacing.
a) Flange section integral flange
Dimensions jn millimetres
m | @ ] @ | e (6) ) (8) ) (10)
Nominal sjze and Basic flange dimensions
bore of flange Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness | thickness of hub
face of flange of flange
(in) mm B OD tol. C K T (0] X
i
2 e 52 53,2 165 2 3 108 33,4 25,4 84
2% 65 65,9 190 2 3 127 36,6 28,6 100
3, 79 81,8 210 2 3 146 39,7 31,8 117
4 g 103 108,7 275 2 3 175 46,1 38,1 152
5 130 131,0 330 2 3 210 52,4 44,5 189
7' 178 181,8 355 3 6 241 55,6 47,6 222
9 228 229,4 420 3 6 302 63,5 55,6 273
11 279 280,2 510 3 6 356 71,5 63,5 343
13 %4 346 346,9 560 3 6 413 74,7 66,7 400
163, 425 426,2 685 3 6 508 84,2 76,2 495
21", 540 540,5 815 3 6 635 98,5 88,9 610
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Table 36 (continued)
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Dimensions in millimetres

M |

()

(11

(12)

(13)

(14)

(15)

(16)

(17)

Nominal size and
bore of flange

Bolting dimensions

Diameter | Number | Diameter Diameter of bolt Length Ring
of bolt of bolts | of bolts holes of stud number
circle bolts

(in) mm BC (in) tol. © Lggp R or RX
2 g 52 127.0 8 % 20 +2 115 23
2% 65 149,2 8 %4 23 +2 125 26
3" 79 168,3 8 A 23 +2 135 31
44 103 215,9 8 A 26 +2 150 87
5" 130 266,7 8 1 29 +2 170 41
7 e 178 2921 12 1 29 +2 180 45

9 228 349,3 12 1, 32 +2 205 49

11 279 431,8 16 17, 35 +2 220 53
13 %4 346 489,0 20 17, 35 +2 230 57
16 %, 425 603,2 20 17, 42 +25 260 65
21", 540 723,9 24 1%, 45 +25 300 73

e

Minimum bolt hole tolerance is — 0,5 mm.
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Table 36 (continued)

|

ik

1
/I | | |
H =
[l 1 E [l ~ [l |
— g /, | | | / |
Al | | | |
- / i A —— é—i——x% i Y
I I I I I
b) Threaded flange c) Welding neck linepipe flange
Dimehsions in millimetres
m | @ e | 9 | o | ey [~ | @
Nominal size and Hub and bore dimensions,
bore of flange Hub length | Hub length | Hub length | Neck'diameter welding Maximum
threaded threaded welding néck'line-pipe flange bore of
line-pipe casing neck line- welding
flange flange pipe flange neck
flange
(in) mm L Lc Ly 2165 H, tol.f Ji
2" 52 45 — 81 60,3 +2,4 53,3
2% 65 50 — 88 73,0 +2,4 63,5
34 78 54 — 91 88,9 +2,4 78,7
4" 103 62 89 110 114,3 +2,4 103,1
5", 130 69 102 122 141,3 +2,4 122,9
7 e 178 75 115 126 168,3 +4 1471
9 228 85 127 141 219,1 +4 199,1
11 279 94 134 160 273,0 +4 248,4
13 %4 346 100 100 — — — —
163, 425 115 115 — — — —
21", 540 137 137 — — — —
fIMinimum tolerance o this dimension is — 0,8.
114
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ISO 10423:2003(E)

Table 37 — Type 6B flanges for 20,7 MPa rated working pressure
(see Annex B for US Customary units)

Dimensions in millimetres

< [ x 45°
< [ x 45°
N _
S S
@ 1 /4
7 /
< b
B ——Ta| x| g| 3
2 Al
| —
%
a
.

NOTE Ring groove to be concentric with bore within 0,25total indicator runout.

a8  Referepce dimension.
b Break $harp corners.

Top.
d  Bolt hole centreline located within 0,8 mm,.of theoretical BC and equal spacing.

o

a) Flange section integral flange

Dimensiq

ns in millimetres

(1)

(2)

@ | ©

(6)

(7)

(8)

9)

(10)

bore

Nominal size and

bf flange

Basic flange dimensions

Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness | thickness of hub
face of flange of flange
(in) mm B OD tol. C K T o X
3
2" 52 53,2 215 2 3 124 46,1 38,1 104,8
2% 65 65,9 245 2 3 137 49,3 41,3 123,8
3" 79 81,8 240 2 3 156 46,1 38,1 127,0
44 103 108,7 290 2 3 181 52,4 44,4 158,8
5"/ 130 131,0 350 2 3 216 58,8 50,8 190,5
7 e 179 181,8 380 3 6 241 63,5 55,6 235,0
9 228 229,4 470 3 6 308 71,5 63,5 298,5
11 279 280,2 545 3 6 362 77,8 69,9 368,3
13 %4 346 346,9 610 3 6 419 87,4 79,4 419,1
163, 425 426,2 705 3 6 524 100,1 88,9 508,0
20, 527 527.,8 855 3 6 648 120,7 108,0 622,3
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ISO 10423:2003(E)

Table 37 (continued)

Dimensions in millimetres

116

m | © (11) 12 | @3y | a9 | s | e | an
Nominal size and Bolting dimensions
bore of flange
Diameter Number | Diameter of | Diameter of bolt holes Length Ring
of bolt of bolts bolts of stud number
circle bolts
(in) mm BC (in) tol. © Lggp R or RX
2 e 52 165,1 8 s 26 +2 150 24
29 65 190,5 8 1 29 +2 165 21
37 79 190,5 8 s 26 +2 150 3
41k 103 235,0 8 17 32 +2 180 37
5" 130 279,4 8 17, 35 +2 195 4
71k 179 317,5 12 1, 32 +2 205 45
9 228 393,7 12 13 39 +2 230 44
11 279 469,9 16 13 39 +2 240 53
13 %% 346 533,4 20 1%, 39 +2 260 57
16, 425 616,0 20 1 %4 45 425 300 64
203, 527 749,3 20 2 54 +2,5 370 74
Min§mum bolt hole tolerance is — 0,5 mm.
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Table 37 (continued)

ISO 10423:2003(E)

Ly

Vi

i

&

| | | . |
I
b) Threaded flange c) Welding neck linepipe flangp
Dimensions in mjillimetres
n | @ (18) (19) 20 | @ | @ | @) | |
Nominal size and Hub and bore dimensions
bore of flange Hub length | Hub length | Hub length | Hub length|* Neck diameter welding Makimum
threaded threaded tubing welding neck line-pipe flange bere of
line-pipe casing flange neckline- welding
flange flange pipe‘flange eck
flange
in) mm L L¢ Lt Ly+1,6 H, tol.f Ji
4" 52 65,1 — 65,4 109,6 60,3 +24 50,0
4 %6 65 71,4 — 71,4 112,7 73,0 +24 b9,7
A 79 61,9 — 74,7 109,5 88,9 +24 V4,4
46 103 77,8 88,9 88,9 122,2 114,3 +24 b8,0
s 130 87,3 101;6 — 134,9 141,3 +24 122,9
16 179 93,7 114,3 — 147,6 168,3 +4.1 1471
9 228 109,5 127,0 — 169,9 2191 +4,1 189,7
11 279 115/9 133,4 — 1921 273,0 +4,1 437,2
13 e 346 125,4 125,4 — — — — —
16 % 425 128,6 144,6 — — — — —
20 %, 527 171,4 171,5 — — — — —

f Minjmum tolerance for-this dimension is - 0,8.
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ISO 10423:2003(E)

Table 38 — Type 6B flanges for 34,5 MPa rated working pressure
(see Annex B for US Customary units)

Dimensions in millimetres

= [ x L45°
s € x 45°
’J>
Q ,Q‘
,p 1 4
2 i
<I b
| r— =] <| & 8
=+
-
|
|
I
/ d
a
T
NOTE Rihg groove to be concentric with bore within 0,25 totalindicator runout.

Referencg dimension.

T o

Break shdrp corners.
Top.
d  Bolt hole ¢entreline located within 0,8 mm ofitheoretical BC and equal spacing.

o

a) Flange section integral flange

Dimensions jn millimetres

M || @ @ @ | e (6) (7) (8) ©) (10)

Nominal sjze and Basic flange dimensions
bore of flange Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness | thickness of hub
face of flange of flange
(in) mm B oD tol. C K T 0 X
T3

2" 52 53,2 215 +2 3 124 46,1 38,1 104,8
2% 65 65,9 245 +2 3 137 49,3 41,3 123,8
3" 79 81,8 265 +2 3 168 55,6 47,7 133,3
4 g 103 108,7 310 3 194 62,0 54,0 161,9
5'g 130 131,0 375 +2 3 229 81,0 73,1 196,8
7 e 178 181,8 395 +3 6 248 92,1 82,6 228,6

9 228 229,4 485 +3 6 318 103,2 92,1 292,1

11 279 280,2 585 +3 6 371 119,1 108,0 368,3
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Table 38 (continued)

ISO 10423:2003(E)

Dimensions in millimetres

m | @

(11

(12)

(13)

(14) |

(15)

(16)

(17)

Nominal size and
bore of flange

Bolting dimensions

Diameter Number Diameter Diameter of bolt holes Length Ring
of bolt of bolts of bolts of stud number
circle bolts

(in) mm BC (in) tol. © Lggp R or RX
2" 52 165,1 8 s 26 +2 150 24
4 %6 65 190,5 8 1 29 +2 165 27
A 79 203,2 8 1, 32 +2 185 35
46 103 2413 8 1Y, 35 +2 205 39
A 130 292,1 8 1, 42 +25 265 44
16 178 317,5 12 1%, 39 +2 275 46
9 228 393,7 12 1%, 45 +25 305 50
1 279 4826 12 17l 51 +2/5 350 54

inimum bolt hole tolerance is — 0,5 mm.

© 1SO 2003 - All rights reserved

119


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

120

Table 38 (continued)

/I

Ly

|

T

i

71

A —— Wi
b) Threaded flange c) Welding neck linepipe flange
Dimensions in millimetres
o | @ (18) 19 | @ | ey | e @ | e
Norinal size and Hub and bore dimensions
bere of flange Hub length | Hub length | Hub length | Hub length {"Neck diameter welding- | Maximjum
threaded threaded tubing welding- neck line-pipe flange bore|of
line-pipe casing flange neck line- welding
flange flange pipedflange ne
flange
(in mm L Lc Lt Int1,6 H, tol.f Ji
2 52 65,1 — 65,1 109,5 60,3 +23 43,
2% 65 71,4 — 714 112,7 73,0 +23 54,9
3" 79 81,0 — 81,0 125,4 88,9 +23 67,p
4714k 103 98,4 98,4 98,4 131,8 114,3 +2,3 88,
5" 130 112,7 1127 — 163,5 141,3 +2,3 110J3
714k 178 128,6 128,6 — 181,0 168,3 +4 132l6
9 228 154,0 154,0 — 223,8 219,1 +4 1738
11 279 169,9 169,9 — 265,1 2731 +4 216|7
f Minimym tolerance for this dimensioh,is — 0,8.
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ISO 10423:2003(E)

Table 39 — Rough machining detail for corrosion-resistant ring groove
(see Annex B for US Customary units)

23° +0,5°

Dimensions in millimetres
Surface roughness in micrometres

<
w? o
/m
\
@  Allow 3 mm or greater for final machining of weld overlay.
Dimensigns in millimetres
Ring Outside Width Depth Ring Outside Width Depth
numbe diameter of groove of groove number diameter of groove of groove
of groove of groove

A B C A B C

+8,8 +8,8 +08 +08 +8,8 +8,8

BX 150 81,8 18,3 9,1 R-44 201,2 19,1 11,4

BX 151 86,1 18,8 9,1 R*44 213,9 19,1 11,4

BX 152 94,5 19,6 9,7 R 45 231,4 19,1 11,4

BX 153 111,3 21,1 10,4 R 46 232,9 20,6 13,2

BX 154 127,3 22,4 11,2 R 47 256,8 26,9 16,3

BX 155 159,0 24,6 59 R 49 290,1 19,1 11,4

BX 156 250,2 30,5 14,7 R 50 294,9 23,9 14,7

BX 157 307,3 33,5 16,3 R 53 344,2 19,1 11,4

BX 158 365,5 36,1 17,8 R 54 349,0 23,9 14,7

BX 159 440,9 39,4 19,6 R 57 401,3 19,1 11,4

BX 160 416,3 26,9 17,8 R 63 4544 34,0 19,6

BX 162 486,7 24,9 11,9 R 65 490,2 19,1 11,4

BX 163 571,8 32,5 21,8 R 66 495,0 23,9 14,7

BX 164 586,2 39,9 21,8 R 69 553,7 19,1 11,4

BX 165 640,8 343 22,6 R 70 561,6 26,9 16,3

BX 166 6563 41,9 22,6 R73 606,0 20,6 13,2

BX 167 76,7 30,0 24,9 R 74 612,4 26,9 16,3

BX 168 782,6 32,8 24,9 R 82 77,5 19,1 11,4

BX 169 185,2 23,9 13,2 R 84 83,8 19,1 11,4

BX 303 872,0 37,1 29,7 R 85 101,3 20,6 13,2

R20° 85,3 15,7 9,9 R 86 115,6 23,9 14,7

R 23 102,9 19,1 11,4 R 87 125,0 23,9 14,7

R 24 115,6 19,1 11,4 R 88 152,1 26,9 16,3

R25° 118,6 15,7 9,9 R 89 142,5 26,9 16,3

R 26 121,9 19,1 11,4 R 90 186,9 30,2 17,8

R 27 128,3 19,1 11,4 R 91 302,0 40,4 21,1

R 31 144,0 19,1 11,4 R 99 255,3 19,1 11,4

R 35 156,7 19,1 11,4 R 201° 59,9 12,7 7,6

R 37 169,4 19,1 11,4 R 205° 711 12,7 10,7

R 39 182,1 19,1 11,4 R210° 106,7 16,8 9,9

R215b 150,4 19,1 11,4

b See10.1.2.4.5.
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ISO 10423:2003(E)

Table 40 — Type 6BX integral flanges for 13,8 MPa; 20,7 MPa; 34,5 MPa and 69,0 MPa rated working
pressures (see Annex B for US Customary units)

Dimensions in millimetres

a > J

=R 3

oo
BC
K
- la
|
|
|
|
PR
B
- J,
J

= C x 45°

IA
m

x 45°

Y Z

NOTE Rihg groove to be concentric with bore within 0,25 total indicator«unout.

a8  Bolt hole ¢entreline located within 0,8 mm of theoretical BC and eqtial spacing.

b 0”max = I (Table 52);

O”min. = Jmm;

Q” may bg¢ omitted on studded flanges.
¢ Break shgrp corners.

d  Top.
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Table 40 (continued)

ISO 10423:2003(E)

Dimensions in millimetres

M| @ 3) @ | e | e | o | ® © | w0
Nominal size and Basic flange dimensions
bore of flange Maximum Outside diameter Maximum Diameter Total Large Small
bore of flange chamfer of raised thickness diameter diameter
face of flange of hub of hub
(in) mm B oD tol. C K T Jq Jo
+1,6 3 23
13,8 MPa
26, 680 680,2 1040 +3 6 805 126,3 835,8 743,0
30 762 762,8 1120 +3 6 908 134,2 931,9 833,0
20,7 MPa
26, 680 680,2 1100 +3 832 1612 870,0 776,3
30 762 762,8 1185 + 6 922 1671 970,0 871,1
34,5 MPa
135 346 346,9 675 +3 6 457 112,8 481,0 423,9
163, 425 426,2 770 6 535 130,2 555,6 527,1
183, 476 477,0 905 6 627 165,9 674,7 598,5
21, 540 540,5 990 + 6 702 181,0 758,8 679,5
69,0'MPa
1 %6 46 46,8 185 +2 3 105 42,1 88,9 65,1
2" 52 53,2 200 2 3 111 441 100,0 74,7
2% 65 65,9 230 +2 3 132 51,2 120,7 92,1
3 e 78 78,6 270 2 3 152 58,4 1421 110,2
4" 103 104,0 315 3 185 70,3 182,6 146,1
5" 130 131,0 360 3 221 79,4 223,8 182,6
7 e 179 180,2 480 3 6 302 103,2 301,6 254,0
9 228 229,4 550 3 6 359 123,9 374,7 3271
11 279 280,2 655 3 6 429 141,3 450,9 400,1
135 346 346,9 770 6 518 168,3 552,5 495,3
163, 425 426,2 870 6 576 168,3 655,6 601,7
183, 476 4770 1040 3 6 697 2231 752,5 674,7
21", 540 54075 1145 +3 6 781 241,3 847,7 762,0
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ISO 10423:2003(E)

Table 40 (continued)

Dimensions in millimetres

M | @ an | a2 | a3y | ae | as | ae | an | as | 9
Nominal size and Bolting dimensions
bore of flange Length Radius Diameter | Number | Diameter | Diameter of bolt holes | Minimum Ring
of hub of hub of bolt of bolts of bolts length number
circle of stud
bolts
(in) mm J3 R BC (in) tol. © Leggp BX
13,8 MPa
26, 680 185,7 16 952,5 20 13, 48 +25 350 167
30 762 196,9 16 1039,8 32 15 45 +25 360 303
20,7 MPa
26, 680 185,7 16 1.000,1 24 2 54 +25 430 168
30 762 196,9 16 1.090,6 32 170 51 +25 450 303
34,5 MPa
13 % 346 114,3 16 590,6 16 1 %4 45 +25 315 160
163, 425 76,2 19 676,3 16 170 51 +2,5 370 162
18 %, 476 152,4 16 803,3 20 2 54 +25 445 163
21, 540 165,1 18 885,8 24 2 54 +25 480 165
69,0 MPa
1 %6 46 48,5 10 146,1 8 % 23 +2 125 151
2" 52 51,6 10 158,8 8 A 23 +2 130 152
2% 65 57,2 10 184,2 8 Iy 26 +2 150 153
3" 78 63,5 10 215,9 8 1 29 +2 170 154
44 103 73,1 10 258,8 8 17 32 +2 205 155
5" 130 81,0 10 300,0 12 17 32 +2 220 169
7 e 179 95,3 16 403,2 12 17, 42 +25 285 156
9 228 93,7 16 4763 16 17, 42 +25 330 157
11 279 103,2 16 565,2 16 13, 48 +25 380 158
13 %4 346 114,3 16 673,1 20 170 51 +25 440 159
16 %, 425 76,2 19 776,3 24 17l 51 +2,5 445 162
18 %, 476 155,6 16 925,5 24 2, 61 +25 570 164
21, 540 165,1 21 1022,4 24 2, 67 +25 620 166
€ Minimum bol{ hole tolerance iss 0,5.
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ISO 10423:2003(E)

Table 41 — Type 6BX integral flanges for 103,5 MPa and 138,0 MPa rated working pressures
(see Annex B for US Customary units)

Dimensions in millimetres

Q" > Jy

=R 3

oD
B[
K
" ln
|
|
|
|
PRI
B
z J,
/1

= [ x 45°

€ x 45°

LA

Y JA

NOTE Ring groove to be concentric with bore within 0,25 total indicator'runout.

@  Bolt hole centreline located within 0,8 mm of theoretical BC and ‘equal spacing.

b Q”max F E (Table 52);

O”min. § 3 mm;

Q” may be omitted on studded flanges.
¢ Break gharp corners.

d  Top.
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ISO 10423:2003(E)

Table 41 (continued)

Dimensions in millimetres

M| @ @ | @ | o | © | o | o | o | «uy
Nominal size and Basic flange dimensions
bore of flange Maximum Outside diameter Maximum Diameter Total Large Small
bore of flange chamfer of raised thickness diameter diameter
face of flange of hub of hub
(in) mm B oD tol. c K T J1 Jo
+1,6 3 9
103;5-MPa
1 %6 46 46,8 210 +2 3 106 45,3 97,6 71,4
2 g 52 53,2 220 3 114 50,8 11,1 82,5
2% 65 65,9 255 +2 3 133 57,2 128,6 100,0
3" 78 78,6 290 +2 3 154 64,3 154,0 122,2
4 103 104,0 360 +2 3 194 78,6 195,3 158,7
5", 130 131,0 420 3 225 98,5 2445 200,0
7 e 179 180,2 505 3 6 305 1191 325,4 276,2
9 228 229,4 650 3 6 381 146,1 431,8 349,2
11 279 280,2 815 +3 6 454 187,4 584,2 427,0
13 %4 346 346,9 885 3 6 541 204,8 595,3 528,6
183, 476 477,0 1160 +3 6 722 255,6 812,8 730,2
138,0 MPa
1% 46 46,8 255 2 3 17 63,5 133,4 109,5
2" 52 53,2 285 2 3 132 71,5 154,0 127,0
2% 65 65,9 325 2 3 151 79,4 173,0 1445
3" 78 78,6 355 2 3 171 85,8 192,1 160,3
4" 103 104,0 445 +2 3 219 106,4 242,9 206,4
7 e 179 180,2 655 3 6 352 165,1 385,8 338,1
9 228 229,4 805 3 6 441 204,8 481,0 428,6
11 279 280,2 885 3 6 505 223,9 566,7 508,0
13 % 346 346,9 1160 +3 6 614 292,1 693,7 628,6
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Table 41 (continued)

ISO 10423:2003(E)

Dimensions in millimetres

M | @ any | a2 ) | a9 | as | (e an | as | a9
Nominal size and Bolting dimensions
bore of flange Length Radius Diameter | Number | Diameter | Diameter of bolt holes | Minimum Ring
of hub of hub of bolt of bolts of bolts length number
circle of stud
bolts
(in) mm J3 R BC (in) tol.® Legp BX
103,5 MPa
1 %6 46 47,6 10 160,3 8 A 26 +2 149 151
2 e 52 54,0 10 174,6 8 A 26 +2 150 152
2% 65 57,1 10 200,0 8 1 29 +2 170 153
3 "1 78 63,5 10 230,2 8 1 32 +2 190 154
4 g 103 73,0 10 290,5 8 1% 39 +2 235 155
5" 130 81,8 16 342,9 12 1, 42 +2,5 290 169
7 e 179 66,7 16 428,6 16 17, 42 +2,5 325 156
9 228 123,8 16 552,4 16 17 51 +2,5 400 157
11 279 235,7 16 711,2 20 2 54 +2,5 490 158
13 %4 346 114,3 25 771,5 20 2, 61 +2,5 540 159
18 %, 476 155,6 25 1016,0 20 3 80 +3 680 164
138;0' MPa
1% 46 49,2 10 203,2 8 1 29 +2 190 151
2 g 52 52,4 10 230,2 8 17 32 +2 210 152
2% 65 58,7 10 261,9 8 17, 35 +2 235 153
3 'se 78 63,5 10 287,3 8 1% 39 +2 255 154
4 g 103 73,0 10 357,2 8 1%, 48 +2,5 310 155
7" 179 96,8 16 554(0 16 2 54 +2,5 445 156
9 228 107,9 25 685,8 16 2 67 +2,5 570 157
11 279 103,2 25 749,3 16 2%, 74 +2,5 605 158
13 %4 346 133,3 25 1016,0 20 3 80 +3 760 159
€ Minimum polt hole tolerance is - 0,5.
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ISO 10423:2003(E)

Table 42 — Type 6BX welding neck flanges for 69,0 MPa and 103,5 MPa rated working pressures
(see Annex B for US Customary units)

Dimensions in millimetres

T
a”’ >/, > 6
2 R 3
R
3 L
d—»
8| &||x| . +————T=| 3| <
5/ A L
1Y
= € x 45°
= [ x 45°
Y Z
NOTE Rihg groove to be concentric with bore within 0,25 total indicator«unout.

a8  Bolt hole ¢entreline located within 0,8 mm of theoretical BC and eqtial spacing.

b 0”max. = & (Table 52);
O min. = 3mm.

¢ Break shgrp corners.
d  Top.
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Table 42 (continued)

ISO 10423:2003(E)

Dimensions in millimetres

M| @ 3) @ | e | e | o | ® © | w0
Nominal size and Basic flange dimensions
bore of flange Maximum Outside diameter Maximum Diameter Total Large Small
bore of flange chamfer of raised thickness diameter diameter
face of flange of hub of hub
(in) mm B oD tol. C K T Jq Jo
+1,6 3 23
89,0 MPa
1% 46 46,8 185 +2 3 105 42,1 88,9 65,1
2 e 52 53,2 200 3 111 441 100,0 74,6
2% 65 65,9 230 +2 3 132 51,2 120,7 92,1
3 e 78 78,6 270 +2 3 152 58,4 1421 110,3
4" 103 104,0 315 +2 3 185 70,3 182,6 146,1
5" 130 131,0 360 3 221 79,4 223,8 182,6
7 e 179 180,2 480 6 302 103,2 301,6 254,0
9 228 2294 550 6 359 123,9 374,7 327,1
11 279 280,2 655 6 429 141,3 450,9 400,1
13 %4 346 346,9 770 +3 6 518 168,3 552,5 4953
163, 425 426,2 870 +3 6 576 168,3 655,6 601,7
103,5 MPa
1% 46 46,8 210 2 3 106 453 97,6 71,4
2" 52 53,2 220 2 3 114 50,8 1111 82,6
2% 65 65,9 255 +2 3 133 57,2 128,6 100,0
3 e 78 78,6 290 +2 3 154 64,3 154,0 122,2
4" 103 104,0 360 2 3 194 78,6 195,3 158,8
5" 130 131,0 420 2 3 225 98,5 2445 200,0
7 e 179 180,2 505 +3 6 305 119,1 325,4 276,2
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ISO 10423:2003(E)

Table 42 (continued)

Dimensions in millimetres

M | @ an | a2 | a3y | ae | as | ae | an | as | 9
Nominal size and Bolting dimensions
bore of flange Length Radius Diameter | Number | Diameter | Diameter of bolt holes | Minimum Ring
of hub of hub of bolt of bolts of bolts length number
circle of stud
bolts
(in) mm J3 R BC (in) tol.© Leggp BX
69,0 MPa
1% 46 48,4 10 146,0 8 %, 23 +2 125 151
2 e 52 51,6 10 158,8 8 %, 23 +2 135 152
2% 65 57,2 10 184,2 8 Iy 26 +2 150 153
3" 78 63,5 10 215,9 8 1 29 +2 170 154
44 103 73,0 10 258,8 8 17 32 +2 205 155
5"/ 130 81,0 10 300,0 12 17 32 +2 220 169
7 i 179 95,2 16 403,2 12 1, 42 25 285 156
9 228 93,7 16 476,3 16 1, 42 +25 330 157
11 279 103,2 16 565,2 16 13, 48 +25 380 158
13 %4 346 114,3 16 673,1 20 17l 51 +25 440 159
16 %, 425 76,2 19 776,3 24 17l 51 +25 445 162
103,5(MPa
1% 46 47,6 10 160,3 8 Tl 26 +2 140 151
2 e 52 54,0 10 174.,6 8 s 26 +2 150 152
2% 65 57,2 10 200,0 8 1 29 +2 170 153
3" 78 63,5 10 230,2 8 17 32 +2 190 154
44 103 73,0 10 290,5 8 1% 39 +2 235 155
5" 130 81,8 16 342,9 12 17, 42 +25 290 169
7 e 179 92,1 16 428,6 16 17, 42 +25 325 156
€ Minimum bol{ hole tolerance is — 0,5.
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Table 43 — Type 6BX welding neck flanges for 138,0 MPa rated working pressure
(see Annex B for US Customary units)

Dimensions in millimetres

T
aub > J3 > 6
=R 3
._?
d
Q| \
8| §| x| T————7a| 3 <
5/ A L
= ( x 45° : L~ <
4 C x 45° /‘&
NOTE Ring groove to be concentric with bore within 0,25 total indicator'runout.
@  Bolt hole centreline located within 0,8 mm of theoretical BC and ‘equal spacing.
 Q"max [F E (Table 52);
Q" min. § 3 mm.
¢ Break gharp corners.
d  Top.
Dimensigns in millimetres
(1) (2) (3) 4) 5) (6) (7) (8) (9) (10) (11 (12)
Nominal g$ize and Basic flange dimensions
fFl
bore of flange Maximum | Outside diameter |Maximum | Diameter Total Large Small Length Radius
bore of flange chamfer | of raised |thickness | diameter | diameter | of hyb of hub
face of flange | of hub of hub
(in) mm B oD tol. c K T Jq Jy A R
+1,6 3 23
1% 46 46,8 255 +2 3 117 63,5 1334 109,5 49,4 10
2" 52 53,2 285 +2 3 132 71,5 154,0 127,0 52,4 10
2% 65 65,9 325 3 151 79,4 173,0 144,5 58,1 10
3 1/16 76 /6,6 355 S 3 171 85,6 192,1 160,3 63, 10
4" 103 104,0 445 +2 3 219 106,4 242,9 206,4 73,0 10
7 e 179 180,2 655 +3 6 352 165,1 385,8 338,1 96,8 16
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Table 43 (continued)

Dimensions in millimetres

m | @ ) | a9 | as | @ | an | us [ a9
Nominal size and Bolting dimensions
bore of flange Diameter | Number | Diameter Diameter of bolt Minimum Ring
of bolt of bolts | of bolts holes length number
circle of stud
bolts
(in) mm BC (in) tol. © Lggp BX
1 %6 46 203,2 8 1 29 +2 190 151
2" 52 230,2 8 1 32 +2 210 152
2% 65 261,9 8 17, 35 +2 235 153
3" 78 287,3 8 1% 39 +2 255 154
44 103 357,2 8 1%, 48 +2,5 310 155
7 e 179 554,0 16 2 54 +25 445 156
€ Minimum bolt hole tolerance is — 0,5.

132 © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

Table 44 — Type 6BX blind and test flanges for 69,0 MPa and 103,5 MPa rated working pressures
(see Annex B for US Customary units)

Dimensions in millimetres

7
= J3
Q" 318
>R 3
Q.
.__/
e 7
L 3 V|-
S| | x| @ . T "7\fl_g:\
% L
()
“TY >
s ( x 45° ~
. S
= Cx 45 —/
Y VA
NOTE Ring groove to be concentric with bore within 0,25 totakindicator runout.

@  Bolt hoJe centreline located within 0,8 mm of theoretical 5C and equal spacing.

b Q:max. = £ (Table 52);
O”min. 3 mm.

¢ Break g$harp corners.
d  This bdre optional.

€  Top.
f Test cdnnection. See Figure 22.

9 "/, inch linepipe or NPT threads (maximum 69,0 MPa working pressure).
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Table 44 (continued)

Dimensions in millimetres

m | @ @ | @ | & | @ | o | ® | @ | oo | an | a2
Nominal size and Basic flange dimensions

bore of flange Maximum | Outside diameter |Maximum | Diameter Total Large Small Length Radius

bore of flange chamfer | of raised |thickness | diameter | diameter | of hub of hub
face of flange | of hub of hub
(in) mm B oD tol. c K T Jq Jy J3 R
+1,6 3 9
69;0-MPa

1% 46 46,8 185 +2 3 105 42,1 88,9 65,1 484 10

2 e 52 53,2 200 3 111 44,1 100,0 74,6 54,6 10
2% 65 65,9 230 +2 3 132 51,3 120,6 92,1 57,1 10

3 e 78 78,6 270 +2 3 152 58,4 1421 110i3 63,5 10
4" 103 104,0 315 +2 3 185 70,3 182,6 146,0 73,0 10
5", 130 131,0 360 +2 3 221 79,4 223,8 182,6 81,0 10

103,5 MPa

1% 46 46,8 210 +2 3 106 453 97,6 71,4 47,6 10
2" 52 53,2 220 +2 3 114 50,8 11,1 82,6 54,0 10
2% 65 65,9 255 +2 3 133 57,2 128,6 100,0 57,1 10
3" 78 78,6 290 +2 3 154 64,3 154,0 122,2 63,5 10
44 103 104,0 360 +2 3 194 78,6 195,3 158,8 73,0 10

Dimensions in millimetres

(1) (2) (13) (14) (15) (16) (17) (18) (19)
Nominal size and Bolting dimensions

bore of flange Diameter | Number./| Diameter Diameter of bolt Minimum Ring

of bolt of bolts | of bolts holes length number
circle of stud
bolts
(in) mm BC (in) tol.” Lesp BX
69,0 MPa
1 %6 46 146,0 8 %, 23 +2 125 151
2" 52 158,8 8 %4 23 +2 135 152
2% 65 184,2 8 A 26 +2 150 153
3" 78 215,9 8 1 29 +2 170 154
4 "ye 103 258,8 8 1 32 +2 205 155
575 130 300,0 12 17 32 +2 220 169
103,5 MPa
1 %6 46 160,3 8 A 26 +2 140 151
2 s 52 174,6 8 A 26 +2 150 152
2% 65 200,0 8 1 29 +2 170 153
3" 78 230,2 8 17 32 +2 190 154
4" 103 290,5 8 1%, 39 +2 235 155
" Minimum bolt hole tolerance is — 0,5.
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Table 45 — Type 6BX blind and test flanges for 103,5 MPa and 138,0 MPa rated working pressures
(see Annex B for US Customary units)

Dimensions in millimetres

7
<635
a"® > J3
>R 3
Q.
.__y
e 7
sl g <| &+, 3| <
% L
()
“TY >
s ( x 45° ~
= Cx 45 —/
Y VA
NOTE Ring groove to be concentric with bore within 0,25 totakindicator runout.

@  Bolt hoJe centreline located within 0,8 mm of theoretical 5C and equal spacing.

b Q:max. = £ (Table 52);
O”min. 3 mm.

¢ Break g$harp corners.
d  This bdre optional.

€  Top.
f Test cdnnection. See Figure 22.

© ISO 2003 — Al rights reserved 135


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

Table 45 (continued)

Dimensions in millimetres

m | @ @ | @@ | & | © | o | ® | @ | ay [ an [ @2
Nominal size and Basic flange dimensions
bore of flange Maximum | Outside diameter |Maximum [ Diameter Total Large Small Length Radius
bore of flange chamfer | of raised |thickness | diameter | diameter | of hub of hub
face of flange | of hub of hub
(in) mm B oD tol. C K T J4 Jo J3 R
£16 3 23
103;5-MPa
5" | 30 131 420 | +2 3 225 98,5 2445 200,0 81,8 16
138,0 MPa
1% 46 46,8 255 +2 3 117 63,5 133,4 109,5 49,2 10
2 e 52 53,2 285 +2 3 132 71,4 154,0 127)0 52,4 10
2% 65 65,9 325 +2 3 151 79,4 173,0 144,5 58,7 10
3 e 78 78,6 355 +2 3 171 85,7 192,1 160,3 63,5 10
44 03 104,0 445 +2 3 219 106,4 2429 206,4 73,0 10

Dimensions in millimetres

(1) (2) (13) (14) (15) (16) (17) (18) (19)
Nominal size and Bolting dimensions
bore of flange Diameter | Number | Diameter Diameter of bolt Minimum Ring
of bolt of bolts | of bolts holes length number
circle of stud
bolts
(in) | mm BC (in) | tol.9 Lggp BX
103,5 MPa
5 | 130 | 3429 12 1, | 42 | +25 290 169
138,0 MPa
1 %6 46 203,2 8 1 29 +2 190 151
2" 52 230,2 8 1 32 +2 210 152
2% 65 261,9 8 17, 35 +2 235 153
3 'ie 78 287,3 8 1% 39 +2 255 154
4 103 357,2 8 1%, 48 +25 310 155
9 Minimum bolt(hole tolerance is — 0,5.
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Table 46 — Type 6BX blind flanges for 13,8 MPa; 20,7 MPa; 34,5 MPa; 69,0 MPa; 103,5 MPa and 138,0 MPa

rated working pressures (see Annex B for US Customary units)

Ba
W
Vi
~
©
Q \L;ﬁf N
¢ J,
@  Countgrbore.
b Maximyim slope.
Dimensigns in millimetres
Nominal gize of flange Flange thickness Hub diameter Counter-bore depth Added hyb thickness
B (in) mm T Jy E Ja
13,8 MPa
26 %, 680 126,3 835,8 21,4 9,7
30 762 134,2 931,9 23,0 7,5
20,7 MPa
26 %, 680 161,2 870,0 21,4 0
30 762 167,1 970;0 23,0 2,7
34,5 MPa
135 346 112,8 481,1 14,3 P3,9
163, 425 130,2 555,8 8,3 7,5
183, 476 165,9 674,7 18,3 9,1
217, 540 181,0 758,8 19,1 D2,4
69,0 MPa
5" 130 794 223,8 9,5 6,4
7 e 179 108,2 301,8 11,1 9,7
9 228 123,9 374,7 12,7 9,7
11 279 141,3 450,9 14,3 4,2
135 346 168,3 552,5 15,9 7,5
163, 425 168,3 655,6 8,3 BO,2
183, 476 223,1 752,3 18,3 P54
21", 540 241,3 847,9 19,1 B1,8
103,5 MPa
5", 30 98,5 24475 95 6,4
7 e 179 119,1 3254 11,1 7,9
9 228 146,1 431,8 12,7 14,2
11 279 187,4 584,2 14,3 12,7
13 % 346 204,8 595,3 15,9 17,5
183, 476 255,6 812,8 18,3 35,1
138,0 MPa
7" 179 165,1 385,8 11,1 7,9
9 228 204,8 481,1 12,7 6,4
11 279 223,9 566,7 14,3 12,7
135 346 292,1 693,7 15,9 14,2
NOTE For dimensions not listed, see Tables 40 to 45 as applicable.
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Table 47 — Dimensions for 34,5 MPa rated working pressure segmented flanges for dual completion
(see Annex B for US Customary units)

Dimensions in

millimetres

Q
Y
V.
- 20°
< e O
V_ “ C
a
“ - < 16°% 45° <33 45
UM
\/L/\ | BC T
NOTE Rihg groove to be concentric with bore within 0,25 total indicator runout.
a8  Bolt hole ¢entreline located within 0,8 mm of theoretical BC and equal spacing.
b Bolt holes} L, M.
¢ Top.
Dimensions jn millimetres
(1) 2) 3) @ | e ©® | o | e | @ | ay [ an | @] a3
Nominal size|and Basic flange dimensions
f fl
bore of flange Maxi- Outside-diameter Total [ Distance [Minimum| Diameter of hub |Diameter | Depth 4f | Ring
mum of flange thick- flat to radius counter- | countef- [ number
bore ness of | centre bore bore
flange
(in) mm B OD tol. T E Fr J tol. K 0 RX
3 -05 +0,25

1%, 35 35,3 130 2 39,7 29,5 6 56,4 -0,5 52,4 2,77 201

1% 16 46,4 155 2 52,4 34,9 3 69,8 -0,5 66,7 1,83 205

2" 52 53,2 165 +2 54,0 444 3 77,0 -0,8 79,4 3,68 20

2% 65 65,9 215 +2 63,5 56,4 3 93,7 -0,8 101,6 3,68 210

3, 78 80,2 230 2 69,9 63,5 3 114,3 -0,8 115,9 3,30 25

4" 103 104,0 270 +2 69,9 74,6 25 133,4 -0,8 144,5 5,33 215
416 x 4"/, [103 x 108] 108,7 270 +2 69,9 74,6 25 133,4 -08 1445 5,33 215
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Table 47 (continued)

ISO 10423:2003(E)

Dimensions in millimetres

m | @ ag) | as) | we) | an [ as | a9 | @0 | ey | @@ | @) | @
Nominal size and Bolting dimensions
bore of flange Diameter Diameter Number | Degrees | Degrees | Degrees | Diameter| Length | Length | Bore-to-
of bolt of bolt of bolt of bolt of of bore
circle holes holes double- |threaded | equal
ended | stud bolt size
stud bolt
(in) mm BC L tol.® M X Y VA (in) BB
13 35 984 16 +2 5 13 38,5 = 3 7O 5 —
1% 46 117,5 20 +2 5 16 37 — %g 90 145 70,64
2" 52 130,2 23 *2 5 19 35,5 — *la 95 140 90,09
2% 65 161,9 29 +2 5 21 34,5 — 1 120 185 114,30
3 78 179,4 29 +2 5 23 33,5 — 1 125 195 128,19
4" 103 206,4 32 +2 6 28.5 19 23,5 1 135 210 —
46 x 4", 1103 x 108] 206,4 32 +2 6 28.5 19 23,5 1'% 135 210 —
4 Minimum bplt hole tolerance is — 0,5.
139
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ISO 10423:

10.2 Threa

2003(E)

ded end and outlet connections

10.2.1 General

The requirements for loose and integral equipment end and outlet connections, including tubing and casing
hangers apply only to those, which are threaded according to 1ISO 10422. Other loose threaded end and outlet
connections are not covered by this International Standard.

10.2.2 Design

10.2.2.1 General

Internal and| external thread dimensions and tolerances shall conform with 1SO 10422 or ASME|[B1.20.1 if
applicable [sge 10.2.2.3].

a) Thread lengths

The length ¢f internal threads shall not be less than the effective thread length L2 lof-the external|thread as
specified in the figure belonging to Table 48* and as stipulated in ISO 10422.

b) Internal pnd external NPT threads meeting the requirements of ASME B1.20%

Pipe threads| general purpose (inch), may be used for line-pipe thread sizes-38 mm (1 ', inch) and smallgr.

NOTE While line-pipe threads in accordance with ISO 10422 and NPT threads are basically interchangeabl¢, the slight
variation in thread form can increase wear and tendency for galling after several make-ups.

10.2.2.2 THhread clearance

A clearance pf minimum length J, as illustrated in ISO 10422shall be provided on all internal threaded equipment.
10.2.2.3 THhHread counter-bores

End and ouflet connections, equipped with internal threads, may be supplied with or without a thread entrance
counter-bore} Internal threads, furnished without a counter-bore, should have the outer angles of 45° to @ minimum
depth of P/2|as illustrated in the figure belonging to Table 48* and Figure 10. Internal threads, furnished with a
counter-bore] should conform to the counter-bore dimensions specified in Table 48* and the bottom of the cqunter-bore
should be chamfered at an angle of 45%-As an alternative, counter-bore dimensions may be as specified in IFO 10422.
10.2.2.4 Thread alignment

Threads shall align with the-axis of the end connection within a tolerance of + 5,0 mm/m (x 0,06 in/ft)|or 0,3° of
projected axifs.

10.2.2.5 End/outlet coupling diameter

The outlet couphing-diameter—shal-be-ofsufficient-diametertoprevide—structural-integrity-ef-the—threaded part at

rated pressure. This diameter shall not be less than the tabulated joint or coupling diameter for the specified thread.

10.2.3 Testing (gauging)
Thread gauges shall comply with the requirements for working gauges as stipulated in 4.2 through 4.6 of
ISO 10422:1993. Threads shall be gauged for stand-off at hand-tight assembly. For threads manufactured in

accordance with this International Standard, use gauging practices as illustrated in Figures 10, 11 and 12. For
threads manufactured in accordance with ISO 10422, use gauging practices as specified in ISO 10422.

10.2.4 Marking

Threaded connectors shall be marked to conform with Clause 8.
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Table 48 — Pipe thread counter-bore and stand-off dimensions (see ISO 10422 for dimensions L4, L, and L,)
(see Annex B for US Customary units)

M A

!
P/2 Ao

Q

Key
1 plane df handtight engagement
2 plane df effective thread length
plane df vanish point

w

Referepce dimension.
Interna) thread length.
Withouf counter-bore.
d  With cqunter-bore.

(o2 )

o
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Table 48 (continued)

Dimensions in millimetres

(1) ) (3) | () (5) (6) | @)
Hand-tight standoff Counter-bore
Nominal thread | Length: plane of | Thread without Thread with Length: face of Diameter Depth
size vanish point to counter-bore shallow counter- | counter-bore to
hand-tight plane bore hand-tight plane
(in) A+M A, A M 0 q
Line-pipe threads
A 540 493 1.01 4,38 119 3,3
A 10,02 9,32 5,45 4,57 15,2 3,3
A 9,16 8,45 4,55 4,61 18,8 3,3
"I, 11,72 10,82 3,45 8,28 23,6 6,4
A 11,54 10,64 3,27 8,27 29,0 6,4
1 14,85 13,74 6,32 8,53 35,8 6,4
1, 14,95 13,84 6,48 8,47 445 6,4
17, 15,37 14,27 6,89 8,48 50,5 6,4
2 15,80 14,70 6,87 8,94 63,5 6,4
2, 22,59 21,00 10,04 12,65 76,2 9,7
3 22,04 20,45 9,45 12,59 92,2 9,7
3, 21,91 20,33 9,32 12,59 104,9 9,7
4 22,60 21,01 9,99 12,61 117,6 9,7
5 22,94 21,35 10,35 12,58 144,5 9,7
6 25,10 23,51 12,48 12,62 171,5 9,7
8 27,51 25,93 14,81 12,70 222,3 9,7
10 29,18 27,59 16,36 12,81 276,4 9,7
12 30,45 28,86 16,83 13,62 328,7 9,7
14D 28,49 26;90 14,94 13,56 360,4 9,7
16D 27,22 25,63 13,71 13,52 411,2 9,7
18D 27,53 25,94 14,00 13,53 462,0 9,7
20D 29,43 27,84 15,85 13,58 512,8 9,7
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Table 48 (continued)

ISO 10423:2003(E)

Dimensions in millimetres

(1) 2) (3) | @) (5) (6) | )
Hand-tight standoff Counter-bore
Nominal thread | Length: plane of | Thread without Thread with Length: face of Diameter Depth
size vanish point to counter-bore shallow counter- [ counter-bore to
hand-tight plane bore hand-tight plane
(in) A+M A, A M 0 q
Long and short casing threads
4" 27 41 2582 1500 12 40 1176 9,7
5 27,41 25,82 15,00 12,40 130,3 9,7
5", 27,41 25,82 15,00 12,40 143,0 9,7
6 °/d 27,41 25,82 15,07 12,34 1745 9,7
7 27,41 25,82 15,00 12,40 1811 9,7
7%l 29,11 27,52 16,72 12,39 196,9 9,7
8 %/ 29,11 27,52 16,72 12,39 222,3 9,7
9 %4 29,11 27,52 16,72 12,39 2477 9,7
10 %4® 29,11 27,52 16,65 12,46 276,4 9,7
A 29,11 27,52 16,65 12746 301,8 9,7
13 %gl® 29,11 27,52 15,95 13,15 3444 9,7
16 9 29,11 27,52 15,89 13,22 411,2 9,7
20 9 29,11 27,52 15,89 13,22 512,8 9,7
Non-upset tubing threads
1,05 16,41 15,14 8,13 8,28 29,0 6,4
1,31% 16,41 15,14 8,07 8,34 35,8 6,4
1,660 16,41 15,14 8,13 8,28 44,5 6,4
1,90 16,41 15,14 8,13 8,28 50,5 6,4
2° 16,41 15,14 7,69 8,72 63,5 6,4
274 16,41 1514 4,51 11,90 76,2 9,7
3/ 16,41 15,14 4,45 11,96 92,2 9,7
4 19,91 18,33 7,65 12,27 104,9 9,7
4"/, 19,91 18,33 7,65 12,27 117,6 9,7
External upset tubing threads
1,05 16,441 15,14 8,07 8,34 35,8 6,4
1,31% 16,41 15,14 7,99 8,42 39,9 6,4
1,66( 16,41 15,14 8,04 8,37 48,5 6,4
1,90 16,41 15,14 8,05 8,36 55,6 6,4
2%, 19,91 18,33 10,87 9,04 69,1 6,4
2 7/8 SACA] 18,33 7,69 12,22 818 9,7
3" 19,91 18,33 7,65 12,27 98,6 9,7
4 19,91 18,33 7,65 12,27 111,3 9,7
4 19,91 18,33 7,65 12,27 124,0 9,7
e Short casing threads only (long casing threads not covered).
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a)
L
S 7
z 6
b)
A+ M 7
A
|
S
C) /
P/2 8
A0+ (51—5) —
/\/\/\/\J 6
m g —
A + M + (51— 5)
9
A+ (51-9) M
|
6
e) /
A + (51—5)
YA+ (S-S M 10
] £

f)

f

N\

NOTE

Key

1 plane of vanish point

2 plane of hand-tight engagement

3 plane of end of pipe

4  certified reference master ring gauge
5 certified reference master plug gauge

See ISO 10422 for dimensions of Ly, Lo, La, S and Sy.

working plug gauge

product thread

product thread without counter-bore
product thread with shallow counter-bore
10 product thread with deep counter-bore

© 00 ~NO®

Figure 10 — Gauging practice for line-pipe, casing and tubing internal threads, hand-tight assembly
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12 | | 2 /1
A+ (51 - 5)
AO + (51 - 5) -

S I
Al Al

| PN pare | A}

\ | T LI | o 1 y

\ I ] 7

a) Without counter-bore b) With shallow counter-bore

Key
1 gauge hotch in alignment with bottom of chamfer, within tolerance
2 working plug gauge

3 recess|clearance

Figure 11 — Application of working plug gauge to valve and fitting threads having internal|recess

clearance
12 | | 2 /1
A+ (S - S
AO + (51 - 5) \ / | * ( )
i m §
X ] I 7
a) Without counter-bore b) With shallow counter-bore

Key
1 gauge pétch in alignment with bottom of chamfer, within tolerance
2 working plug gauge

3 L, (min.) plus thread clearance

Figure 12 — Application of working plug gauge to valve and fitting threads having thread clearance
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10.3 Studs

and nuts

10.3.1 General

The requirements for studs and nuts apply only to those used to connect end and outlet flanges and studded
connections as specified in 10.1. For calculation of bolt length see Annex C, and for flange bolt torques see

Annex D.

10.3.2 Design

The requiren
applicable A
ASTM A 193
over those rg

10.3.3 Mate

10.3.3.1

Bolting shall
materials ma
a) Yield str
Yield strengt
b) Size lim

The material
are met.

10.3.3.2 N/

a) ASTMA

ASTM A 453
and a minin
(95 000 psi)

b) CRA maz

Other CRA naterials may-be used provided they satisfy the minimum mechanical requirements of AS

Grade 660 b

NOTE S

Geéneral

STM specification, unless otherwise noted. Dimensions and thread pitch shall be in accor
for studs and ASTM A 194 for nuts. The mechanical properties specified in Table 49 take p|
quired by ASTM.

rials

meet the requirements of the applicable ASTM specifications as shown in Table 49
y be used provided the mechanical properties meet the requirements shown in Table 49.

ength
h shall meet or exceed the minimums shown in Table 49:
tations

size limitations specified in ASTM A 320 for Grade L7M may be exceeded if the material reg

\CE exposed bolting

453 Grade 660

Grade 660 solution-treated-and aged-hardened is acceptable at a hardness of HRC 35
hum vyield strength of-725 MPa (105 000 psi) for diameters up to 63,5 mm (2,5in) of
or larger sizes.

terials

bIting except the maximum hardness shall meet NACE MR 0175 requirements.

me“ndterials may be susceptible to environmentally assisted cracking.

nts of the
ance with
recedence

Alternate

uirements

bnd lower,
655 MPa

bTM A 453

Bolting used

H S A latad £l + + laall +:af 40292 19 [ L eH L0
WItT TS uTatcuTiaiigyT S 1T SUUT  STT VILT STTall Satiory TU . J. . U.J (STTTIN J, OCTLUUIT U,

10.3.3.3 NACE exposed bolting (low strength)

a)

ASTM A 193 Grade B7M

ASTM A 193 Grade B7M is acceptable at a minimum yield strength of 550 MPa (80 000 psi) for the flanges listed in
Table 49 for NACE MR 0175 exposed bolting (low strength) only.

b)

ASTM A 320 Grade L7M

ASTM A 320 Grade L7M is acceptable at a minimum yield strength of 550 MPa (80 000 psi) for the flanges listed in
Table 49 for NACE MR 0175 exposed bolting (low strength) only.
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10.3.3.4 NACE non-exposed bolting

a)

ASTM A 193 Grade B7

ISO 10423:2003(E)

ASTM A 193 Grade B7 is acceptable for non-exposed service for the flanges listed in Table 49 for NACE MR 0175
non-exposed bolting only.

b)

ASTM A 320 Grade L7 or L43

ASTM A 320 Grade L7 or L43 is acceptable for non-exposed service for the flanges listed in Table 49 for
NACE MR 0175 non-exposed bolting only.

10.3.3.5

a) ASTM

NACE nuts

A 194 Grade 2HM

ASTM A 194 Grade 2HM is acceptable for all flange sizes and rated working pressures.

b) NACE

ASTM A 453 Grade 660 or CRA nuts may be used with NACE exposed bolting,only if provisions

prevent galling.

exposed bolting

Table 49 — Bolting requirements for e€nd flanges

are made to

Requirempnt

Material class

AA, BB or CC DD, EE, FF and HH
Temperature rating
P,S,TorU K LP,S, P,S, TorU K LP,S, P,S, TorU K LP,S, K LP,S,
TorU TorU TorU TorU
NACE MR 0175 N.A. N.A. Non-exposed Non-exposed Exposed (Low strength) Exposed
Size and rafed All All All All All 13,8 and 20,7 MPa flgs All
working 34,5 MPa figs < 13 /g
pressure 69,0 MPa figs < 4 /16
103,5 MPa figs for 1 "*/,¢ and
5 /g only
All 138,0 MPa flgs
Bolting
ASTM sped]
grades and A 193 A 320 GR L7 A 193 A 320 GR L7 A 193 A 320 A 453 GR 660
materials GR B7. OR L43 GR B7 OR L43 GR B7M GRL7M CRA
Yield strength 725 (=68,5 mm) | 725 (< 63,5 mm)| 725 (< 63,5 mm)| 725 (< 63,5 mm) 550 550 7R5 (< 63,5 mm)
MPa minimgm | 6554(>,63,5 mm) [ 655 (> 63,5 mm) | 655 (> 63,5 mm) [ 655 (> 63,5 mm) 6p5 (> 63,5 mm)
Yield strength 105 (< 2,51in) 105 (< 2,51in) 105 (< 2,5in) 105 (< 2,5in) 80 80 105 (< 2,5in)
(ksi) minimym 95 (>2,5in) 95 (>2,5in) 95 (>2,5in) 95 (>2,5in) 95 (>2,5in)
Hardness per
NACE MR 0175 No No No No Yes Yes Yes
Charpy testing
required No Yes No Yes No Yes No
Nuts
ASTM spec. A 194 A 194 A 194 A 194 A 194 A 194 A 194
and grades, 2H, 2HM, 2H, 2HM, 2H, 2HM, 2H, 2HM, GR 2HM GR 2HM GR 2HM
heavy 4or7 4or7 4or7 4or7
Hardness per
NACE MR 0175 No No No No Yes Yes Yes
Charpy testing
required No No No No No No No
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10.4 Ring gaskets

10.4.1 General

Types R and RX gaskets shall be used on 6B flanges. Only BX gaskets shall be used with 6BX flanges. RX and BX
gaskets provide a pressure-energized seal but are not interchangeable.

10.4.2 Design

10.4.2.1 Dimensions

Ring gasketq shall conform to the dimensions and tolerances specified in Tables 50, 51* and 52* and'shall be flat
within a tolerfince of 0,2 % of ring outside diameter to a maximum of 0,38 mm (0,015 in).

10.4.2.2 Rjand RX gaskets
a) Surfaceffinish

All 23° surfages on R and RX gaskets shall have a surface finish no rougher than, 6-im Ra (63 pin RMS)).
b) RX prespure-passage hole

Certain size RX gaskets shall have one pressure-passage hole drilled thraugh their height as shown in Table 51*.
10.4.2.3 BX gaskets

a) Surfaceffinish

All 23° surfages on BX gaskets shall have a surface finish'o rougher than 0,8 um Ra (32 pin RMS).

b) Pressurg¢-passage hole

Each BX gagket shall have one pressure-passage hole drilled through its height as shown in Table 52*.
10.4.2.4 Re¢-use of gaskets

Ring gasketg have a limited amount of positive interference which assures the gaskets will be coined into sealing
relationship ip the grooves. These-gaskets shall not be re-used.

10.4.3 Materials

a) Gasket material

Gasket material shall conform to Clause 5.

b) Coatings and platings

Coatings and platings may be employed to aid seal engagement while minimizing galling, and to extend shelf life.
Coating and plating thicknesses shall be 0,013 mm (0,000 5 in) maximum.

10.4.4 Marking

Gaskets shall be marked to conform with Clause 8.

10.4.5 Storing and shipping

Gaskets shall be stored and shipped in accordance with Clause 9.
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Table 50 — Type R ring gaskets (see Annex B for US Customary units)

P
23° +0° 30
ik : -
V { 23 =V _,|30<—P
F
N |
% 7
N 2 | w
N . -
« C 4 / | Al
4 N #045.%4
A A Y, £
a) Octagonal b) Oval c) Groove
Dimensigns in millimetres
Ring Pitch Width Height Height Width Radius Depth Width Radiua Approx.
number diameter of ring of ring of ring of flat in of groove | of groove | in grooJe | distance
of ring oval octagonal of octagonal between
(groove) octagonal ring made-up
ring flanges
P A B H c R, E F R, s
+0,18 +0,20 +0,5 +0,5 +0,2 +0,5 +05 +0,20 max.
0
(£0,13)
R 20 68,28 7,95 14,3 12,7 5,23 1,5 6,4 8,74 0,8 41
R 23 82,55 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 24 95,25 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 26 101,60 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 27 107,95 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 31 123,83 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 35 136,53 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 37 149,23 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 39 161,93 11,18 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 41 180,98 14,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 44 193,68 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 45 211,15 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 46 211,15 12,70 19,1 17,5 8,66 1,5 9,7 13,49 1,5 4,8
R 47 228,60 19,05 254 23,9 12,32 1,5 12,7 19,84 1,5 41
R 49 ’)RQ‘RR 11‘1"-! 17‘1-'\ 1R,C\ 7,71-'\ 1‘1-'\ 7,0 11‘01 n,;z 4‘8
R 50 269,88 15,88 22,4 20,6 10,49 1,5 11,2 16,66 1,5 41
R 53 323,85 11,13 17,5 15,9 7,75 1,5 7.9 11,91 0,8 4,8
R 54 323,85 15,88 224 20,6 10,49 1,5 11,2 16,66 1,5 41
R 57 381,00 11,13 17,5 15,9 7,79 1,5 7.9 11,91 0,8 4,8
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Table 50 (continued)

Dimensions in millimetres

Ring Pitch Width Height Height Width Radius Depth Width Radius Approx.

number diameter of ring of ring of ring of flat in of groove | of groove | in groove | distance

of ring oval octagonal of octagonal between

(groove) octagonal ring made-up

ring flanges
P A B H c R4 E F R, S

+0,18 +0,20 +0,5 +0,5 +0,2 +0,5 + 8,5 +0,20 max.
(£0,13)

R 63 419,10 25,40 33,3 31,8 17,30 2,3 16,0 27,00 2,3 5,6
R 65 469,90 11,13 17,5 15,9 7,5 1,5 7,9 11,91 0,8 4,8
R 66 469,90 15,88 22,4 20,6 10,49 1,5 11,2 16,66 1,5 4.1
R 69 533,40 11,13 17,5 15,9 7,75 1,5 7,9 11,91 0,8 4,8
R 70 533,40 19,05 254 23,9 12,32 1,5 12,7 19,84 5 4,8
R73 584,20 12,70 19,1 17,5 8,66 1,5 9,7 13,49 1,5 3.3
R 74 584,20 19,05 25,4 23,9 12,32 1,5 12,7 19,84 1,5 4,8
R 82 57,15 11,13 — 15,9 7,75 1,5 7,9 11,91 0,8 4,8
R 84 63,50 11,13 — 15,9 7,75 1,5 7,9 11,91 0,8 4,8
R 85 79,38 12,70 — 17,5 8,66 1,5 9,7 13,49 1,5 3,3
R 86 90,50 15,88 — 20,6 10,49 1,5 n,2 16,66 1,5 4,1
R 87 100,03 15,88 — 20,6 10,49 1,5 11,2 16,66 1,5 4,1
R 88 123,83 19,05 — 23,9 12,32 1,5 12,7 19,84 1,5 4,8
R 89 114,30 19,05 — 23,9 12,32 1,8 12,7 19,84 1,5 4,8
R 90 155,58 22,23 — 26,9 14,81 15 14,2 23,01 1,5 4,8
R 91 260,35 31,75 — 38,1 22,33 23 17,5 33,34 2,3 4,1
R 99 234,95 11,13 — 15,9 7,75 1,5 7,9 11,91 0,8 4,8
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Table 51 — Type RX pressure-energized ring gaskets (see Annex B for US Customary units)

23° +0° 30°
d
2]
3o 500 X P
A
By

ISO 10423:2003(E)

v

@  The pr¢ssure-passage hole illustrated in the RX ring cross-section appliesfo rings RX-82 through RX-91 only. Centreline of
hole shall e located at midpoint of dimension C. Hole diameter shall be 4;5 mm for rings RX-82 through RX-$5, 2,4 mm for
rings RX-8¢ and RX-87, and 3,0 mm for rings RX-88 through RX-91.
Dimensigns in millimetres
Ring Pitch Outside Width Width Height Height Radius Depth Width Radiyis | Approx.
number ||diameter | diameter | of ring of flat of of ring in ring of of in distance
of ring of ring outside groove groove grooye | between
and bevel made-up
groove flanges
P oD 44 C D HY R4 E F R, S
+0,13 +05 +020 +01p 95 +02 +0,5 +05 +0,20 max
RX 20 68,26 76,20 8,74 4,62 3,18 19,05 1,5 6,4 8,74 0,8 9,7
RX 23 82,55 93,27 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 24 95,25 105,97 11,91 6,45 4,24 25,40 1,5 7.9 11,91 0,8 11,9
RX 25 101,60 109,55 8;74 4,62 3,18 19,05 1,5 6,4 8,74 0,8 —
RX 26 101,60 111,91 11591 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 27 107,95 118,26 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 31 123,83 134,54 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 35 136,53 147,24 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 37 149,23 169,94 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 39 161,93 172,64 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 41 180,98 191,69 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 44 193,68 204,39 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 45 211,15 221,84 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 46 211,15 222,25 13,49 6,68 4,78 28,58 1,5 9,7 13,49 1,5 11,9
RX 47 228,60 245,26 19,84 10,34 6,88 41,28 23 12,7 19,84 1,5 231
RX 49 269,88 280,59 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 50 269,88 283,36 16,66 8,51 5,28 31,75 1,5 11,2 16,66 1,5 11,9
RX 53 323,85 334,57 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 54 323,85 337,34 16,66 8,51 5,28 31,75 1,5 11,2 16,66 1,5 11,9
RX 57 381,00 391,72 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
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a8  The press

Table 51 (continued)

23° +0° 30’
a
EN
o w00 30 P
2 —0/_—'47
3: ’E

v

ure-passage hole illustrated in the RX ring cross-section applies to{rings RX-82 through RX-91 only. Q

entreline of

hole shall be |ocated at midpoint of dimension C. Hole diameter shall be 1,5mm for rings RX-82 through RX-85,|2,4 mm for
rings RX-86 and RX-87, and 3,0 mm for rings RX-88 through RX-91.
Dimensions jn millimetres
Ring Ritch Outside Width Width Height Height Radius Depth Width Radius || Approx.
number | digmeter | diameter | of ring of flat of of-ring in ring of of in distance
of ring of ring outside groove groove groove || between
rnd bevel made-up
groove flanges
P oD 49 c D Hd R, E F R, s
40,13 *05 *920 *o15 _818 *92 +0,5 *05 +0,20 max.
RX 63 419,10 441,73 27,00 1478 8,46 50,80 2,3 16,0 27,00 2,3 21,3
RX 65 469,90 480,62 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 66 469,90 483,39 16,66 8,51 5,28 31,75 1,5 11,2 16,66 1,5 11,9
RX 69 583,40 544,12 11,94 6,45 4,24 25,40 1,5 7.9 11,91 0,8 11,9
RX 70 583,40 550,06 19,84 10,34 6,88 41,28 2,3 12,7 19,84 1,5 18,3
RX 73 584,20 596,11 13,49 6,68 5,28 31,75 1,5 9,7 13,49 1,5 15,0
RX 74 584,20 600,86 19,84 10,34 6,88 41,28 2,3 12,7 19,84 1,5 18,3
RX 82 87,15 67,87 11,91 6,45 4,24 25,40 1,5 7.9 11,91 0,8 11,9
RX 84 43,50 74,22 11,91 6,45 4,24 25,40 1,5 7,9 11,91 0,8 11,9
RX 85 719,38 90,09 13,49 6,68 4,24 25,40 1,5 9,7 13,49 1,5 9,7
RX 86 90,50 103,58 15,09 8,51 4,78 28,58 1,5 11,2 16,66 1,5 9,7
RX 87 1P0;03 113,11 15,09 8,51 4,78 28,58 1,5 11,2 16,66 1,5 9,7
RX 88 123,83 139,29 17,48 10,34 5,28 31,75 1,5 12,7 19,84 1,5 9,7
RX 89 114,30 129,77 18,26 10,34 5,28 31,75 1,5 12,7 19,84 1,5 9,7
RX 90 155,58 174,63 19,84 12,17 7,42 44,45 2,3 14,2 23,02 1,5 18,3
RX 91 260,35 286,94 30,18 19,81 7,54 45,24 2,3 17,5 33,34 2,3 19,1
RX 99 234,95 245,67 11,91 6,45 4,24 25,40 1,5 7.9 11,91 0,8 11,9
RX 201 46,05 51,46 5,74 3,20 1,45° 11,30 0,5° 41 5,56 0,8 —
RX 205 57,15 62,31 5,56 3,05 1,83° 11,10 0,5° 41 5,56 0,5 —
RX 210 88,90 97,64 9,53 5,41 3,18" 19,05 0,8° 6,4 9,53 0,8 —
RX 215 130,18 140,89 11,91 5,33 424" 25,40 1,5¢ 7,9 11,91 0,8 —

b

¢ Tolerance on these dimensions is

) . .0
Tolerance on these dimensions is _g 3s -

+0,5
o -

d A plus tolerance of 0,20 mm for width 4 and height H is permitted, provided the variation in width or height of any ring does not exceed 0,10 mm throughout
its entire circumference.
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Table 52 — Type BX pressure-energized ring gaskets (see Annex B for US Customary units)

ISO 10423:2003(E)

Dimensions in millimetres

D
23° +0° 15'
i 23° +0° 15°
R R 23° +0° 15°
R i
N Ll \/
/ ! N
AR x|
| R 0.8 1 b (
i Wy
RIAILLC INR W | <
X
A i
onT
X
oD

Radius R shall be 8 % to 12 % of the gasket height H. One pressure-passage holeequired per gasket on centreli

@  Break s

harp corner on inside diameter of groove.

e.

Dimensigns in millimetres

Ring Nominal Outside Height Width Diameter. Width Hole size Depth Outsidj Width
number size diameter of ring of ring of flat of flat of groove | diametdr | of groove
of ring of grooVe
oD HP A4° oDbT c D E G N
_845 020 * 8,20 + 0,05 *0.15 +0,5 +05 +0.10 +0.10
BX 150 43 72,19 9,30 9,30 70,87 7,98 1,6 5,56 73,48 11,43
BX 151 46 76,40 9,63 9,63 75,03 8,26 1,6 5,56 77,77 11,84
BX 152 52 84,68 10,24 10,24 83,24 8,79 1,6 5,95 86,23 12,65
BX 153 65 100,94 11,38 11,38 99,31 9,78 1,6 6,75 102,77 14,07
BX 154 78 116,84 12,40 12,40 115,09 10,64 1,6 7,54 119,00 15,39
BX 155 103 147,96 14,22 14,22 145,95 12,22 1,6 8,33 150,62 17,73
BX 156 179 237,92 18,62 18,62 235,28 15,98 3,2 11,11 241,83 23,39
BX 157 228 294,46 20,98 20,98 291,49 18,01 3,2 12,70 299,06 26,39
BX 158 279 352,04 23,14 23,14 348,77 19,86 3,2 14,29 357,23 29,18
BX 159 346 426,72 25,70 25,70 423,09 22,07 3,2 15,88 432,64 32,49
BX 160 346 402,59 23,83 13,74 399,21 10,36 3,2 14,29 408,00 19,96
BX 161 425 491,41 28,07 16,21 487,45 12,24 3,2 17,07 497,94 23,62
BX 162 425 475,49 14,22 14,22 473,48 12,22 1,6 8,33 478,33 17,91
BX 163 476 556,16 30,10 17,37 551,89 13,11 3,2 18,26 563,50 25,55
BX 164 476 570,56 30,10 24,59 566,29 20,32 3,2 18,26 577,90 32,77
BX 165 540 624,71 32,03 18,49 620,19 13,97 3,2 19,05 632,56 27,20
BX 166 540 640,03 32,03 26,14 635,51 21,62 3,2 19,05 647,88 34,87
BX 167 680 759,36 35,87 13,11 754,28 8,03 1,6 21,43 768,33 22,91
BX 168 680 765,25 35,87 16,05 760,17 10,97 1,6 21,43 774,22 25,86
BX 169 130 173,51 15,85 12,93 171,27 10,69 1,6 9,53 176,66 16,92
BX 170 228 218,03 14,22 14,22 216,03 12,22 1,6 8,33 220,88 17,91
BX 171 279 267,44 14,22 14,22 265,43 12,22 1,6 8,33 270,28 17,91
BX 172 346 333,07 14,22 14,22 331,06 12,22 1,6 8,33 335,92 17,91
BX 303 762 852,75 37,95 16,97 847,37 11,61 1,6 22,62 862,30 27,38
b A plus tolerance of 0,20 mm for width 4 and height H is permitted, provided the variation in width or height of any ring does not exceed 0,10 mm throughout
its entire circumference.
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10.5 Valves

10.5.1 General
The requirements stipulated below are for valves including multiple, actuated shutoff and check valves, and for

valves with rated working pressures equal to and greater than 13,8 MPa (2 000 psi). Valves shall meet all the
requirements of Clause 4.

Valves may be used for well control, flowline control, repressuring and cycling services.

10.5.2 Performance requirements

Valves shall|meet the general performance requirements of 4.1 when operating as indicated in Table 53. This
includes manually actuated valves and valves designed for actuators.

Table 53 — Operating cycle requirements for valves

PR 1 PR 2

Operating cycles 3 cycles 200 cycles

10.5.3 Design

10.5.3.1 Dimensions

a) Nominallsize
Valves shall pe identified by the nominal valve size in Tables 54* through 59*.
b) Face-to{fface dimensions

1) General

The face-to-face dimension is definédvas the longest overall distance measured on the |horizontal
cenjreline of the valve between machined surfaces.

2) Flanged valves

Flanged face-to-face dimensions shall correspond to the dimensions shown in Tables 54* throyigh 59* as
applicable.

3) Valyes with any other,end connector

There are no reguirements for face-to-face dimensions of these valves.

4) Reduced-opening gate valve

There-are 'no requirements for face-to-face dimensions of reduced-opening gate valves.

c) Full-bore valves

All full-bore valves shall have round passageways (bores) through the bodies, seats, gates or plugs, and end
connections. Body bore diameter shall conform to the bore dimensions given in Tables 54* through 59*. The bore
diameter of seats, gates, plugs or other related internal parts shall have the same dimensions or larger.

10.5.3.2 End flanges

Valve end flanges shall conform to the requirements of 10.1.

10.5.3.3 End threads

Threaded valves shall have line pipe, casing or tubing threads conforming to 10.2.
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10.5.3.4 Threaded valve limitations

Threaded valves shall only be supplied in sizes 52 mm to 103 mm (2 ieinto 4 g in) and rated working pressures
13,8 MPa; 20,7 MPa and 34,5 MPa (2 000 psi; 3 000 psi and 5 000 psi) in accordance with 4.2.1.

10.5.3.5 Stuffing boxes

Open slots in glands or stuffing box flanges are not permitted.

10.5.3.6 Repacking

All gate vdlves shall be provided with a back seat, or other means for repacking the stuffing box while.the valve is in
service and at the maximum pressure for which the valve is rated.

10.5.3.7 |Direction of operation

Mechanically operated valves shall be turned in the anti-clockwise direction to open and-the clockwisg direction to
close.

10.5.3.8 |Operating mechanisms
Gate valvxf shall be supplied with a handwheel. Plug valves shall be furnished with a wrench (or bgar) operating

mechanisin or with a handwheel-actuated gear mechanism. All handwheels shall be spoked and replaceable while
in service.

10.5.3.9 |Operating gears

Design of the geared operating mechanism shall permit.@pening and closing of the valve at the maximum working
pressure differential without aid of tools or bars.

10.5.3.10 [Documentation

Manufactyrers shall document flow characteristics and pressure drop for reduced-opening valves.

10.5.3.11 |Material

a) Body,|bonnet, and end connectors

Body, bonhet, and end-connéctor material shall comply with Clause 5.
b) Other|parts

Materials for internal valve parts, such as gates, plugs, seats and stems shall meet the requirements of Clause 5.

10.5.3.12 Testing

a) Drift test

All assembled full-bore valves shall pass a drift test as described in 7.4.9.3.1.

b) Other testing

All assembled valves shall successfully complete all applicable tests required and described in 7.4.9.
10.5.3.13 Marking

Valves shall be marked to conform to Clause 8.
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10.5.3.14 Storing and shipping

All valves shall be stored and shipped in accordance with Clause 9.

Table 54 — Flanged plug and gate valves for 13,8 MPa rated working pressure

(see Annex B for US Customary units)

Dimensions in millimetres

Face-to-face valve length + 2
Nominal size Full-bore Full-bore Plug valves
valve bore gate valves Eull-bore Redirad. Eull-bore and
plug valves opening redluced-
(in) mm +08 plug valves ogening
ball valves

2 16 x 1 %6 52 x 46 46,0 295 — 295 —
2 e 52 52,4 295 333 295 295
2% 65 65,1 333 384 333 333
3" 79 79,4 359 448 359 359

3 e x 3% 79 x 81 81,0 359 448 359 —
46 103 103,2 435 511 435 435

4 hex 4 s 103 x 105 104,8 435 514 435 —
4% 4, 103 x 108 108,0 435 511 435 —
5" 130 130,2 562 638 — —

7 16 x6 179 x 152 152,4 562 727 562 562
7 ex6°s 179 x 162 161,9 562 — — —
7 e x6°g 179 x 168 168,3 — — — —
7 e 179 179,4 664 740 — —

7 hex 7 g 179 x 181 181,0 664 740 — —

Table 55 — Flanged plug and(gate valves for 20,7 MPa rated working pressure

(see Annex B for US Customary units)

Dimensions ifl millimetres

Face-to-face valve length + 2
Ngminal size Full-bore Full-bore Plug valves
valve bore gate valves Full-bore Reduced- Full-bore and
plug valves opening reduced-
(in) e +08 plug valves ofening
ball valves
2 16 x 1 |6 52 x 46 46,0 371 — 371 —
26 52 52,4 371 384 371 371
2% 65 65,1 422 435 422 422
3" 79 79,4 435 473 384 384
3 g% 3% 79 x 81 81,0 435 473 384 —
4 s 103 103,2 511 562 460 460
4% 4 g 103 x 105 104,8 511 562 460 —
4 ex4 ", 103 x 108 108,0 511 562 460 —
5"/ 130 130,2 613 664 — —
7 e x6 179 x 152 152,4 613 765 613 613
7 116 x6 g 179 x 162 161,9 613 — — —
7 116 x 6 °lg 179 x 168 168,3 — — — —
7 e 179 179,4 714 803 — —
7 hex7 g 179 x 181 181,0 714 803 — —
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Table 56 — Flanged plug and gate valves for 34,5 MPa rated working pressure

(see Annex B for US Customary units)

ISO 10423:2003(E)

Dimensions in millimetres

Face-to-face valve length + 2
Nominal size Full-bore Full-bore Plug valves
valve bore gate valves Full-bore Reduced- Full-bore and
plug valves opening reduced-
(in) mm +08 plug valves opening
ball valves
2 16 x 1%/1s 52 x 46 46.0 371 — 371 —
214k 52 52,4 371 394 371 371
2% 65 65,1 422 457 422 473
37 79 79,4 473 527 473 473
3 Tex 316 79 x 81 81,0 473 527 473 —
414k 103 103,2 549 629 549 549
4 e x B s 103 x 105 104,8 549 629 549 —
4 e x4 103 x 108 108,0 549 629 549 —
57 130 130,2 727 — — —
7 e xp s 179 x 130 130,2 737 =\ — —
7 e % 6 179 x 152 152,4 737 - — 711
7 e xp s 179 x 155 155,6 737 — — —
7 e xB %8 179 x 162 161,9 737 — — —
7 ex b s 179 x 168 168,3 737 — — —
7 11 179 179,4 843 978 — —
7 hex [ Vs 179 x 181 181,0 813 978 — —
9 228 228,6 1041 — — —
Table 57 — Flanged plug and gate valves for 69,0 MPa rated working pressure
(see Annex B for US Customary units)
Dimensions in millimetres
Full-bore valves
Nominal size Bore Face-to-face
length + 2
(in) mm *08
116 46 46,0 464
2 e 52 52,4 521
2% 65 65,1 565
3 e 78 77,8 619
4 "yg 103 103,2 670
5"/ 130 130,2 737
7 116 x6 g 179 x 162 161,9 889
7 e 179 179,4 889
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Table 58 — Flanged plug and gate valves for 103,5 MPa rated working pressure
(see Annex B for US Customary units)

Dimensions in millimetres

Full-bore valves

Nominal size Bore Face-to-face valve length + 2
(in) mm 38 Short pattern Long pattern
116 46 46,0 457 —
2" 52 52,4 483 597
a9 oL oL 4 [ =LoYo) P e Y~
« Tb UJ UJ, 1 JIJI UJJ
3 e 78 77,8 598 —
4" 103 103,2 737 —
5" 130 130,2° 889 O

Tolerance on 5 /s bore is

1,0

(see Annex B for US Customary units)

Table 59 — Flanged plug and gate valves for 138,0 MPa rated working pressure

Dimensions in millimetres

Full-bore valves

Nominal size Bore Face-to-face
valve length + 2
(in) mm *08
16 46 46,0 533
2 s 52 52,4 584
2 %16 65 65,1 673
316 78 77.8 775

10.5.4 Multiple valves

10.5.4.1

Multiple valvi

10.5.4.2

10.5.4.2.1

Géneral

Dé¢sign
Leneral

bs are full-bore; gate or plug valves. They are used in dual, triple, quadruple and quintup
string complgtions for preduction well control, repressuring and cycling service.

e parallel-

Multiple valves are a composite arrangement of valves covered by 10.5.3. Multiple valves have the conduits of the
several bores terminating in, and integral with, or permanently attached to, single connectors at each end. Multiple
valves shall meet all the design requirements of valves in 10.5.3 unless otherwise noted.

10.5.4.2.2 Dimensions

a) Valve size

Table 60* and Table 61* specify the maximum valve size for a given bore centre to centre, or flange centre to bore
centre. Smaller nominal size valves may be furnished on the specified centre-to-centre. The flange shown is the
minimum required for a specified centre-to-centre. A larger flange may be used.
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b) End-to-end dimensions

There are

10.5.4.2.3

no end-to-end dimension requirements for multiple valves.

Bore locations

Dimensions are measured from end-connector centre.

Based on the centreline of the end connectors, the several bores of the multiple valve shall be located according to

Table 60*

10.5.4.2.4

The end-d
lowermost

10.5.4.2.5

This Interrn

10.5.4.2.6

The lower
seals and

10.5.4.2.7
A pair of b
10.5.4.2.8
a) Driftt
All assem
b) Other
All assem
10.5.4.2.9

Multiple va

and Table 61*.

End-connector size determination

onnector size is determined by the nominal size of the tubing head or tubing-head adapter
tree valve will be attached.

Bore seals

ational Standard is not applicable to bore seals.

Test port

end connector shall have a test port extending from a point on the connector face betw

end-connector seal to the OD of the connector. This test port shall be as specified in 4.4.4.
Bolt-hole location for flanges

plt holes in both end flanges shall straddle the.common centreline.
Testing

pst

bled multiple valves shall passta drift test as described in 7.4.9.3.1.

testing

bled multiple valves.shall successfully complete all applicable tests required and described ir

Marking

Ives shall be marked in conformance with Clause 8.

10.5.4.2.1

to which the

ben the bore

7.4.9.

D “Storing and shipping

Multiple valves shall be stored and shipped in conformance with Clause 9.
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Table 60 — Centre distances of conduit bores for dual parallel bore valves for 13,8 MPa; 20,7 MPa;
34,5 MPa and 69,0 MPa rated working pressures (see Annex B for US Customary units)

Dimensions in millimetres

Maximum valve size Bore centre | Large-bore Small bore Minimum Basic casing size
to bore centre to end- to end- end- Lineic mass
centre connector connector connector

(in) | mm centre centre size oD kg/m
13,8 MPa; 20,7 MPa and 34,5 MPa
116 46 70,64 35,32 35,32 179 139,7 25
2 e 52 90,09 45,05 45,05 T79 77,8 57
2%6x2 g 65 x 52 90,09 41,91 48,18 179 177.,8 43
2%6x2 g 65 x 52 101,60 47,63 53,98 228 193,7 58
2% 65 101,60 50,80 50,80 228 193,7 44
2% 65 114,30 57,15 57,15 228 219,1 73
3" x2 "6 79 x 52 116,28 51,00 65,28 228 2191 73
3 g x 2% 79 x 65 128,19 64,10 64,10 279 2445 80
3 78 128,19 64,10 64,10 279 2445 80
69,0 MPa
116 46 70,64 35,32 35,32 179 139,7 25
2 e 52 90,09 45,05 45,05 179 177,8 57
2%6x2 g 65 x 52 90,09 41,91 48,18 179 177.,8 43
2%6x2 g 65 x 52 101,60 47,63 53,98 228 193,7 58

2% 65 101,60 50,80 50,80 228 193,7 44

2% 65 114,30 57,45 57,15 228 219,1 73

3" 78 128,19 64,10 64,10 279 2445 80
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Table 61 — Centre distances of conduit bores for triple, quadruple and quintuple parallel bore valves
(see Annex B for US Customary units)

Dimensions in millimetres

Nominal size Maximum Flange centre Minimum Basic casing size
valve size to bore centre end-connector _—
size Lineic mass
(in) mm oD kg/m
13,8 MPa; 20,7 MPa and 34,5 MPa rated working pressures
Triple valve
1% 46 47,63 79 1683 35,7
2 't 52 49,21 228 177,8 38,7
2 't 52 53,98 228 193,7 58,0
2°he 65 71,44 279 244,5 79,6
Quadruple valve
116 46 73,03 279 2191 53,6
116 46 77,79 279 2445 Al
2 't 52 77,79 279 2445 79,6
2°he 65 87,31 279 273,1 82,6
2% 65 101,60 346 298,5 80,4
Quintuple valve
2 't 52 77,79 279 244,5 79,6
69,0 MPa rated working pressure
Triple valve
116 46 4763 179 168,3 35,7
2 't 52 49,21 228 177,8 38,7
2 't 52 53,98 228 193,7 58,0
2°he 65 71,44 279 244,5 79,6
Quadruple valve
2t 65 87,31 279 2731 82,6
10.5.5 Actuated valves
a) Genefal
Actuated vatves—are provided with—amactuator to—autormaticatty operror closethevatveActuatedvalves can be

flanged, threaded, or other end-connected, full-bore or reduced-opening, gate or plug type valves.
b) Design
Valves shall meet the requirements of 10.5.3. Actuators shall meet the requirements of 10.16.3.

c) Material

Material for actuated valves shall meet the requirements of Clause 5 or 10.16 as applicable.
d) Testing

Assembled actuated valves shall successfully complete all applicable tests required and described in 7.4.9.
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e) Marking

Actuated valves shall be marked to conform with Clause 8.

f)

Storing and shipping

Actuated valves shall be stored and shipped in accordance with Clause 9.

10.5.6 Valves prepared for actuators

a) General

Valves, incll
assembled W
be part of eit
the requirem

b) Design
Valves prep3
c) Material
Valves prep3d

d) Testing

ding multiple, prepared for actuators shall include all parts needed to properly fung
ith the actuator. The valve bonnet assembly including associated parts, such as stem\and s
ner the valve or actuator. The valve prepared for actuator, if assembled with the actuator, sh
ents of 10.5.5. Actuator specifications are contained in 10.16.

red for actuators shall meet the applicable requirements for actuated vaives of 10.5.5.

red for actuators shall meet the requirements of 10.5.3.11,

tion when
eals, shall
bl meet all

Valves prepared for actuators shall successfully pass all tests-'specified in 7.4.9. If a bonnet assenmbly is not

included with

actuator. Required testing may be performed using the test fixtures in lieu of bonnet and actuator.

e) Marking

Valves prep3
f)

Valves prep3d

Storage

10.5.7 Chec

10.5.7.1

Check valve
opening and

Geéneral

the valve as a unit, back-seat testing is not required, but shall be performed at assemb

red for actuators shall be marked to conform with Clause 8.
and shipping

red for actuators shall be stored and shipped in accordance with Clause 9.

k valves

5 are of \the swing and lift check types or the wafer-type. The valves may be full-opening o
are“used to permit fluid flow in only one direction.

y with the

I reduced-

10.5.7.2 Design

10.5.7.2.1 General

Check valves may be furnished in the following types:

regular |
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regular swing check (see Figure 13);

full-opening swing check (see Figure 14);

ift check (see Figure 15);
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— single-plate, wafer-type, long pattern (see Figure 16);
— single-plate, wafer-type, short pattern (see Figure 17);

— dual-plate, wafer-type, long pattern (see Figure 18).
10.5.7.2.2 Dimensions

a) Nominal size

Check valves shall be identified by the nominal valve size in column 1 of Tables 62*, 63*, 64*, 65, 66 and 67.

b) Faceo-face dimension

The face-fo-face dimension for flanged-end check valves shall correspond to the dimensions, shown ip Tables 62%,
63*, 65, 66 and 67.

c) Bores
1) Hull-opening

All full-opening valves shall have round passage-ways through the ‘body and seats. Bore djameter shall
cpnform to the bore dimensions given in Table 64*.

2) HReduced-opening

Regular lift and swing check valves and wafer-type check valves are customarily made with r¢duced bores
firough the seat and are sized at the option of the manufacturer.

—

10.5.7.2.3| End flanges

Valve end|flanges shall conform to the requirements of 10.1.

10.5.7.2.4| Reduced-opening valves

For reducgd-opening valves, manufacturers shall document flow characteristics and pressure drop.
10.5.7.3 |Material

All materigl shall be in aceordance with Clause 5.

10.5.7.4 |Testing

a) Drift test

Check valvesdo-retreguire-a-drift-test:

b) Other testing

All assembled check valves shall successfully complete all applicable tests required and described in 7.4.9.

10.5.7.5 Marking

Valves shall be marked to conform with Clause 8.

10.5.7.6 Storing and shipping

All check valves shall be stored and shipped in accordance with Clause 9.
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Key
cover studs and nuts
cover
body
disc
seat ring
support rilps or legs

D OB WN -

Q

Face-to-fdce dimension.
b Direction ¢f flow.

Figure 13 — Regular swing check valve
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(3 I~
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Key
1 cover studs'and nuts
2 cover
3 body
4 disc
5 seatring
6  support ribs or legs

Q

Face-to-face dimension.
b Direction of flow.

Figure 14 — Full-opening swing check valve

164 © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

1
N
3
Ve
L4
— I~
5
[a
L»
Key
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2 cover
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4 piston
5 seatrirg
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o

Figure 15 — Regular lift check valve
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hinge pin

hinge pin retainers
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Direction of flow.

Figure 16 — Typical single-plate wafer-type check valve, long pattern
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Q

Direction ¢f flow.

Figure 17 — Typical single-plate wafer-type check valve, short pattern
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Figure 18 — Typical dual-plate wafer-type check valve, long pattern
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Table 62 — Regular and full-opening flanged swing and lift check valves for 13,8 MPa; 20,7 MPa
and 34,5 MPa rated working pressures (see Annex B for US Customary units)

Dimensions in millimetres

Face-to-face valve length
Nominal size +2
Short pattern Long pattern

(in) mm 13,8 MPa 20,7 MPa 34,5 MPa 20,7 MPa 34,5 MPa
2" 52 295 371 371 — —
2% 65 333 422 422 — —
37 79 359 384 473 435 —
4'3p 103 435 460 549 511 —
7 11 179 562 613 711 — 737
9 228 664 740 841 — —
11 279 790 841 1000 — —

Table 63 — Single and dual plate wafer-type check valves for use with flanges for 13,8 MPa; 20,7 MPa
and 34,5 MPa rated working pressures (see Annex B-for US Customary units)

Dimension$ in millimetres

Face-to-face length
Nominal size +2
13,8 MPa 20,7 MPa 34,5 MPa

(in) mm Short pattern | Long pattern {{Short pattern | Long pattern | Short pattern | Long pattern
2 e 52 19 70 19 70 19 70
2% 65 19 83 19 83 19 83
3" 78 19 83 19 83 22 86
4 "yg 103 22 102 22 102 32 105
7 e 179 28 159 35 159 44 159

9 228 38 206 44 206 57 206

11 279 57 241 57 248 73 254

Table 64 =Minimum bore sizes for full-opening check valves for 13,8 MPa; 20,7 MPa
and) 34,5 MPa rated working pressures (see Annex B for US Customary units)

Dimensions in millimejtres

Minimum bore size
Nominal size + 106

(in) mm 13,8 MPa 20,7 MPa 34,5 MPa
26 52 52,5 49,3 42,9
2% 65 62,7 59,0 54,0
3" 78 77,9 73,7 66,6
4 "yg 103 102,3 97,2 87,3
7 e 179 146,3 146,3 131,8

9 228 198,5 189,0 173,1

11 279 2477 236,6 215,9
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Table 65 — Regular and full-opening flanged swing and lift check valves for

69,0 MPa (10 000 psi) rated working pressure

Nominal size Face-to-face valve length
+2 mm (£ 0,06 in)

(in) mm mm (in)
1% 46 464 (18,25)
2" 52 521 (20,50)
2 %6 65 565 (22,25)
2 1/ hwdo]} &40 (04 20\
J o ro UTJ \L‘r,\JU}
4 "I 103 670 (26,38)
5" 130 737 (29,00)
7 16 179 889 (35,00)

Table 66 — Regular and full-opening flanged swing and lift check valves for
103,5 MPa (15 000 psi) rated working pressure

Nominal size

Face-to-face'valve length
+2 mm (= 0,06 in)

(in) mm mm (in)
16 46 487 (18,00)
2" 52 483 (19,00)
2% 65 533 (21,00)
3" 78 598 (23,56)
4 "I 103 737 (29,00)

Table 67 — Regularrand full-opening flanged swing and lift check valves for
138,0.MPa (20 000 psi) rated working pressure

Nominal size

Face-to-face valve length
+2 mm (£ 0,06 in)

(in) mm mm (in)
16 46 533 (21,00)
2 e 52 584 (23,00)
2 %6 65 673 (26,50)
3 e 78 775 (30,50)
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10.6 Casing and tubing heads

10.6.1 General

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 which

suspend and seal casing strings.

b) Tubing-head spools

Tubing-hepd spools are attached to the top connector of casing-head housings or spools. Tubing-hedd spools are
designed fo accept packing mechanisms which seal casing strings and hanger and packing mechanisms which can
be used tq suspend and seal tubing strings.

10.6.2 Performance requirements

The proddicts mentioned in 10.6.1 with penetrations shall meet the requirements of 10.17 in addition to the
requiremepts of 4.1.

10.6.3 Design

10.6.3.1 |Loads

The followjng loads shall be considered when designing headst
— hangihg tubular loads;

— therml tubular loads;

— presspre loads from blow-out preventer testing and field pressure-testing of hanger packing mechanisms;

— externpal axial and bending loads cansistent with the capabilities of the end connectors on the headls.

10.6.3.2 |End connectors

a) Genefal

All head ehds using flarged end connectors shall be flanged or studded in conformance with 10.1.
b) Casing-head housing with threaded bottom connector

Threaded pottom connectors for housings shall be threaded in conformance with 10.2.

c) Other end connectors

Other end connectors shall be in conformance with 10.18.

NOTE This International Standard is not applicable to housing-to-casing weld preparations.
10.6.3.3 Outlet connectors

a) General — Pressure rating

Pressure rating of outlet connectors shall be consistent with that of the upper end connector.
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b) Flanged

or studded

Flanged or studded outlet connectors shall be in conformance with 10.1. Also, flanged or studded outlets 79 mm
3 A in) and smaller shall be furnished with valve-removal plug preparation. Flanged or studded outlets 103 mm
(4 16 in) or larger may be furnished with or without valve-removal plug preparation.

Valve-removal preparations shall be in accordance with Annex L.

c)

ISO 10422 threaded

ISO 10422 threaded outlets shall be in conformance with 10.2.

d) Other end connectors

Other end cgnnectors shall be in conformance with 10.18.

10.6.3.4 Flange counter-bores

This Internatjonal Standard is not applicable to diameter and depth of over-size counter-bores intended
wear bushings and packer mechanisms. However, if such counter-bores are-used in flanged @
connectors, fhe manufacturer shall ensure that the over-size preparation does hot cause the flange s

exceed the

10.6.3.5 V.

a) Full-ope
In order to p
shall be 0,8

used.

Wellhead bo
full-opening
shown in Tal

b)

The vertical
by suitable r
than the drift

Typical illust
heavier weig
(0,03 in) larg

sign allowables.

rtical bores

hing vertical bore

m (0,03 in) larger than the drift diameter (Table’68*) of the largest casing over which the bg

Hies conforming to this requirement aré referred to as having full-opening bores. The minim
wellhead body bore, for the maximum casing size with which the bodies can be used, s
le 68*.

Reduced-opening vertical bore

pores specified in Table-68* may be adapted to casing sizes smaller than those listed in the
bducing threads, piletrings, etc. The through-bore of these elements shall be 0,8 mm (0,0
diameter of thetcasing over which the unit is used.

ations of ,such adaptations are shown in Figure 19. Reduced vertical bores may also be s
nts of casing than those listed in Table 68*. Reduced vertical bores for this application shall
er than-the drift diameter of the heaviest wall casing over which it will be used.

to accept
r studded
tresses to

rmit internal passage of tools or bottom-hole equipment, the minimum vertical bore of wellh¢ad bodies

dy is to be

im vertical

hall be as

tabulation

B in) larger

pplied for
pe 0,8 mm

c) Increase

d-apening vertical bare

In order to accept wear bushings and packer mechanisms, the vertical bore may be increased above the values in
column 7 of Table 68*. However it is the responsibility of the manufacturer to ensure that the over-size preparation

does not cau

se the body stress to exceed the design allowables.

10.6.3.6 Rated working pressure

The rated working pressure of heads shall be in conformance with 4.2.1. Account shall be taken of the rated
working pressure limitations for threaded connectors based on size and type of thread.
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Figure 19 — Typical reduced-opening vertical bore
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Table 68 — Minimum vertical full-opening body bores and maximum casing sizes
(see Annex B for US Customary units)

Nominal connector @ Casing beneath body Minimum
Nominal size and bore Rated working Label b Nominal Specified drift ful‘llj)rrt::ilng
of connector pressure lineic mass P diameter wellhead body
bore
(in) mm MPa oD kg/m mm mm

7 e 179 13,8 7 25,30 162,89 163,8
7 e 179 207 7 29.76 160.81 61,5
7 e 179 34,5 7 34,23 158,52 159,5
7 e 179 69,0 7 43,16 153,90 154,7
7 e 179 103,5 7 56,55 147,19 148,1
7 e 179 138,0 7 56,55 147,19 1481
9 228 13,8 8 /s 35,72 202,49 203,2
9 228 20,7 8 /s 47,62 198,02 198,9
9 228 34,5 8% 53,57 195,58 196,3
9 228 69,0 8 /s 59,53 193,04 193,5
9 228 103,5 8% 72,92 187,60 188,2
11 279 13,8 10 %, 60,27 251,31 252,0
11 279 20,7 10 %4 60,27 251,31 252,0
11 279 34,5 10 %/, 75,90 246,23 2471
11 279 69,0 9% 79,62 212,83 213,6
11 279 103,5 9°/s 79,62 212,83 213,6
13 % 346 13,8 13 %/s 81,10 316,46 317,5
13 % 346 20,7 13 % 90,78 313,92 3147
13 % 346 345 13 %/s 107,15 309,65 310,4
13 % 346 69,0 113, 89,29 269,65 270,8
16 %4 425 13,8 16 96,73 382,58 383,3
16 %4 425 20,7 16 125,01 376,48 377.4
16 %4 425 34,5 16 125,01 376,48 377.4
16 %4 425 69,0 16 125,01 376,48 377.4
18 %, 476 34,5 18 %/ 130,21 446,20 446,8
18 %, 476 69,0 18 %/ 130,21 446,20 446,8
20 %, 527 20,7 20 139,89 480,97 481,8
21", 540 13,8 20 139,89 480,97 481,8
21", 540 34,5 20 139,89 480,97 481,8
21", 540 69,0 20 139,89 480,97 481,8

a
b

Upper-end connections of wellhead body.
Maximum size and minimum mass of casing on which bore is based.
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10.6.3.7 Test, vent, injection and gauge connectors

a) General

Test, vent, injection and gauge connectors shall be in conformance with 4.4.4.
b) Special test port requirement

Casing-head spools and tubing-head spools with either a secondary seal or a cross-over seal shall be provided
with a test port in the lower connector.

c) Trappgedpressure

A means [shall be provided such that any pressure behind a test, vent, injection and gauge‘conngctor can be
vented pripr to opening the connection.

10.6.3.8 |Cross-over spools

If casing-Head spools or tubing-head spools are used as cross-over spools, they- shall satisfy the requirements of
10.14.

10.6.3.9 |Wear bushings

Wear bushings shall be as specified in Annex H.

10.6.4 Mgterials

a) Bodies, flanges and other connectors

Material used for bodies, flanges and other connectots shall comply with Clause 5.
b) Other|parts

Material fdr lock screws and other parts shall meet the requirements of Clause 5.

10.6.5 M3nufacturing — Landing.bases (casing-head housing)

Landing hases for casing-head housings shall be attached to the housing body in accordarjce with the
manufactyrer’s written specification. This International Standard is not applicable to landing bases.

10.6.6 Tepting

All heads $hall successfully complete the tests required and described in 7.4.9.

10.6.7 Mdrking

a) General
All heads shall be marked to conform with Clause 8.
b) Cross-over spools

All casing-head spools and tubing-head spools used as cross-over spools shall additionally be marked to conform
with Clause 8.
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10.6.8 Storing and shipping

All heads shall be stored and shipped in accordance with Clause 9.

10.7 Casing and tubing hangers

10.7.1 Gene

ral

10.7.1.1 Features of casing and tubing hanger

a) Group 1

— Han
— noa
b) Group 2
— Han
— sea
c) Group 3
— Han
— sea
d) Group 4

Same as Gr
hanger is ind

e) Group 5

Same as Grq

10.7.1.2 General performance requirements

a) Group 1

— Sh4ll be able to.suspend manufacturer’s rated load without collapsing the tubulars or hangers

dian

— thre

gs pipe;

nnular seal.

gs pipe;

s pressure from one direction.

gs pipe;

s pressure from top and bottom with or without ring~joint isolation seal and downhole lines.

bup 3, and hanger held in place by mechanical means applied to a retention feature. Reten
ependent of any subsequent member er.wellhead component.

up 4, and hanger will receive back-pressure valve.

heter;

aded ‘connectors shall meet pressure-retaining requirements.

tion of the

below drift

b) Group 2

Same as Group 1. Additionally, pressure load shall be considered with the hanging load.

c) Group3

Same as Group 2. Additionally:

— all seals

shall retain rated pressure from either direction;

— if a cross-over seal is included on the hanger, then it shall hold the higher rated working pressure from above;

— if downhole lines are included, they shall hold the rated working pressure of the hanger and any effects of the
pressure load shall be included in the load rating.
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d) Group4

Same as Group 3. Additionally, minimum retention load capacity of the hanger’s retention feature shall be equal to
the force generated by the working pressure on the annular area.

e) Group5
Same as Group 3. Additionally:

— minimum retention load capacity of the hanger’s retention feature shall be equal to the force generated by the
working pressure acting on the full area of the largest hanger seal;

— back-pressure valve preparations shall be capable of holding rated working pressure from below:-
The load gnd pressure ratings for casing and tubing hangers may be a function of the tubular grade off material and
wall sectign as well as the wellhead equipment in which it is installed. Manufacturers shall be regponsible for
supplying jnformation about the load/pressure ratings of such hangers.

Field test|pressures may be different from the rated working pressure of a hanger due to caping-collapse
restrictiong or load-shoulder limits.

Nothing in|this subclause shall be interpreted to be a requirement of a wrap-around seal type tubing hgnger.
10.7.2 Specific performance requirements

10.7.2.1 |Slip hangers

a) Load fapacity

The load dapacity for slip hangers shall be as specifiedin Table 69.
b) Temperature rating

The tempegrature rating of slip hangers shall*be in accordance with 4.2.2. Choosing the temperature| rating is the
ultimate regsponsibility of the user. Inamaking these selections, the user should consider the temperature the
equipment will experience in drilling and/or production service.
NOTE The temperature rating of the slip hanger may be less than the temperature rating of the wellhead and/or tree.

c) Perfofmance requirements for Group 1 slip hangers

Group 1 s|ip hangerstshall meet the general requirements of 4.1, except they are not required to have pressure
integrity.

d) Performance requirements for Group 2 slip hangers

Group 2 slip hangers shall meet the general requirements of 4.1. They shall seal maximum rated pressure in one
direction across the annular seal at the rated load capacity for that pressure.

e) Performance requirements for Group 3 slip hangers
Group 3 slip hangers shall meet the general requirements of 4.1. They shall seal maximum rated pressure above
and below the annular seal at the rated load capacity for that pressure. If a cross-over pack-off is included on the

hanger, then it shall hold the higher rated working pressure from above. If downhole lines 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.
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f)  Performance requirements for Group 4 slip hangers

Group 4 slip hangers shall meet the general requirements of 4.1. They shall seal maximum rated pressure above
and below the annular seal at the rated load capacity for that pressure. They shall also seal maximum rated
pressure from below the annular seal while the hanger is retained in the bowl with the hanger retention feature. If a
cross-over pack-off is included on the hanger, then it shall hold the higher rated working pressure from above. If
downhole lines 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.

Table 69 — Performance requirements for slip hangers

PR1 PR2
Load capacity 1 cycle at minimum rated load 3 cycles at minimum rated load
to maximum rated load to maximum rated load

10.7.2.2 Mandrel hangers

a) Load capacity

The load capacity for mandrel hangers shall be as specified in Table 70. They §hall seal maximum ratef pressure
internally at the rated load capacity.

b) Performgance requirements for Group 1 mandrel hangers

Group 1 mandrel hangers shall meet the general requirementscof 4.1, except they are not required to have
pressure intggrity.

c) Performance requirements for Group 2 mandrel hangers

Group 2 mandrel hangers shall meet the general requirements of 4.1. They shall seal maximum rated gressure in
one direction| across the annular seal at the rated.lead capacity for that pressure.

d) Performance requirements for Group 3 mandrel hangers

Group 3 mandrel hangers shall meet_the)general requirements of 4.1. They shall seal maximum ratedl pressure
above and bglow the annular seal at thé rated load capacity for that pressure. If a cross-over pack-off [s included
on the hangar, then it shall hold the higher rated working pressure from above. If downhole lines are included, they
shall hold th¢ rated working pressure from above. If downhole lines are included, they shall hold the rat¢d working
pressure of the hanger and any_effect of the pressure load shall be included in the load rating.

e) Performance requiréments for Group 4 mandrel hangers

Group 4 mandrel hangers shall meet the general requirements of 4.1. They shall seal maximum ratedl pressure
above and bglow.the annular seal at the rated load capacity for that pressure. They shall also seal maximum rated
pressure from‘below the annular seal while the hanger is retained in the bowl with the hanger retention feature. If a
cross-over pack-off is included on the hanger, then it shall hold the higher rated working pressure from above. If
downhole lines 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.

f)  Performance requirements for Group 5 mandrel hangers

Group 5 mandrel hangers shall meet the general requirements of 4.1. They shall seal maximum rated pressure
above and below the annular seal at the rated load capacity for that pressure. They shall also seal maximum rated
pressure from below with the ID of the hanger blanked off with no pipe suspended, while the hanger is retained in
the bowl with the hanger retention feature. Back-pressure valve preparations shall be capable of holding rated
working pressure from below. If a cross-over pack-off is included on the hanger, then it shall hold the higher rated
working pressure from above. If downhole lines 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.
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Table 70 — Performance requirements for mandrel hangers

PR1 PR2
Load capacity 1 cycle at minimum rated load 3 cycles at minimum rated load
to maximum rated load to maximum rated load

10.7.3 Design

10.7.3.1 Loads

The followjng loads shall be considered when designing any hanger:
— radiallloads on hanger body due to tapered landing shoulder;
— tensil¢ loads throughout hanger body due to weight of suspended tubulars;

— loads|imparted to hanger due to field pressure test.

10.7.3.2 |Threaded connectors

Threads dn threaded mandrel-type casing and tubing hangers shall becn,'eonformance with 10.2. Other threaded
connectors shall be in conformance with 10.18.

10.7.3.3 |[Maximum diameter

The maxihum outside diameter of any hanger intended to_run through a blowout preventer shall nof exceed that
shown in Table 71.

10.7.3.4 |Vertical bore
The vertical through-bore of a tubing hanger shall provide full opening to the drift diameter of the suspgnded tubular

or tree drift bar, whichever is smaller. Casing“hangers shall be full-opening to the drift diameter of the suspended
tubular. Back-pressure valve preparation shall also meet this through-bore requirement.

10.7.3.5 |Rated working pressure
10.7.3.5.1] Threaded mandrel-type casing or tubing hangers

a) With no extended.seal neck

The rated jworking-préssure for hanger body and primary seal shall be equal to the working pressure gf the head in
which it is [landed;"if no extended seal neck is provided.

b) With éxtended-sealneck

Maximum pressure rating for the hanger body and extended neck seal, if a cross-over 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 may have a limitation on the pressure rating due to the pressure limitations of the threaded connectors.

10.7.3.5.2 Slip-type casing hangers

There is no requirement for slip hangers to have a pressure rating.
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10.7.3.6 Welds

The design of any weld shall be such that it will satisfy all the design requirements of 10.7.3.

10.7.3.7 Pipe dimensions

Slip-type hangers and sealing systems to seal on casing or tubing shall be designed to accommodate the OD pipe
tolerance as specified in ISO 11960.

CAUTION — Manufacturers and users are reminded that the tolerances of casing and tubing outside
diameters vary substantially between the various editions of ISO 11960 and API Spec 5CT. In general, the

tolerance hds increased over time; this may affect equipment interchangeability.
Table 71 — Maximum hanger outside diameter for wellheads
Nominal size @ and Rated working pressure Maximum outside diameter
minimum ghrough-bore of hange
of drill-thropgh equipment
(in) mm MPa (psi) mm (in)
7 e 179 13,8; 20,7 and 34,5 (2 000; 3 000 and 5 000) 178,05 7,010)
7 e 179 69,0; 103,5 and 138,0 (10 000; 15 000 and20 000) 178,05 7,010)
9 228 13,8; 20,7 and 34,5 (2 000; 3 000.and 5 000) 226,90 8,933)
9 228 69,0 and 103,5 (10 000%and 15 000) 226,90 8,933)
11 279 13,8; 20,7 and 34,5 (2 000;°3-000 and 5 000) 277,32 10,918)
11 279 69,0 and 103,5 (40 000 and 15 000) 277,32 10,918)
13 %/ 346 13,8 and 20,7 (2 000 and 3 000) 343,48 13,523)
13 g 346 34,5 and 69,0 (5 000 and 10 000) 343,48 13,523)
16 /s 425 13,8 and 20,7 (2 000 and 3 000) 422,28 16,625)
16 */4 425 34,5 and 69,0 (5 000 and 10 000) 422,28 16,625)
18 %/, 476 34,5 and-69,0 (5 000 and 10 000) 473,08 18,625)
21", 540 13,8 (2 000) 536,58 21,125)
207, 527 20,7 (3 000) 523,88 20,625)
21", 540 34,5 and 69,0 (5 000 and 10 000) 536,58 21,125)
@  Nominal s|ze of upper end connection of wellhead body in which hanger is used.
10.7.4 Materials

All materials [shall meet the requirements of Clause 5. Material selection shall provide a joint strength in {he hanger
threads equal to, or greater than, that of the casing or tubing.

10.7.5 Manufacturing — Welding
Welding shall conform to the requirements of Clause 6.

10.7.6 Testing

Hangers need not be hydrostatically tested but they shall be capable of passing a hydrostatic test equal to the
rated working pressure.
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10.7.7 Marking

Hangers shall be marked to conform with Clause 8. The slips in a slip hanger shall be sequentially marked if they
are not interchangeable.

10.7.8 Installation

For running and retrieving tools for casing and tubing hangers, see Annex H.

10.7.9 Storing and shipping

Hangers ghall be stored and shipped in compliance with Clause 9. The slips of a slip hanger shalhbe stored and
shipped a$ a set.

10.8 Tuking-head adapters

10.8.1 General
Tubing-hepd-to-master-valve adapters may be either integral with the master valve as its lower end gonnector, or
an independent piece of equipment. Configurations are dependent upon thecompletion method tg be used. In
addition td serving as adapters, they may 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 wellbore from|the annulus.
Group 2 tybing-head adapters seal the wellbore from the annulus and sUspend the tubing.

10.8.2 Performance requirements
a) Perfofmance requirements for Group 1 tubing-head adapters

These prdducts shall meet the general requirements of 4.1 and shall be capable of performing &s outlined in
Table 72.

b) Perfofmance requirements for Group 2 tubing-head adapters

These prqducts shall meet the general requirements of 4.1 and shall be capable of performing as outlined in
Table 73.

10.8.3 Deisign

10.8.3.1 |Loads
The followjng loadssshall be considered when designing tubing-head adapters:

— hangihg and’thermal tubular loads on adapters that incorporate hanger mechanisms;

1 avral ad kb ~H
— externalexatand-bendin

<
q
q
®
3
P

«p

10.8.3.2 End connectors

a) Lower connector

Flanged or studded lower connectors shall be in conformance with 10.1. Other connectors shall be in conformance
with 10.18.

b) Upper connector

The upper connector of an independent adapter shall be flanged or studded, in conformance with 10.1, or
threaded, in conformance with 10.2, or have an other-end connector in conformance with 10.18 or hub end
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connectors according to ISO 13533 or swivel flanges according to ISO 13628-4. The bores of upper threaded
connectors having a 2 ',, 3, or 4 nominal size male line pipe threads shall not exceed 53,2 mm, 65,9 mm and
80,2 mm (2,09 in, 2,59 in and 3,16 in), respectively. Tolerances on these dimensions are * 5 mm (*3% in).

Table 72 — Performance requirements for Group 1 tubing-head adapters

PR1 PR2

Pressure integrity 1 cycle 3 cycles

Shall withstand maximum rated pressure internally.

Table 73 — Performance requirements for Group 2 tubing-head adapters

PR1 PR2
Pressure integrity 1 cycle 3 cycles
Load capacity @ 1 cycle 3 cycles

Shall withstand maximum rated pressure internally.

a8 At minimum rated load to maximum rated load.

10.8.3.3 Rated working pressure

The rated wgrking pressure of tubing-head adapters shall be in confermance with 4.2.1. Account shall Qe taken of
the rated wolking pressure limitations for threaded connections, if-applicable.

10.8.3.4 Test, vent and injection connectors

Testing, ven{ and injection connectors used in tubing-head adapters shall be in conformance with 4.4.4.

10.8.3.5 Ciross-over adapters

If tubing-heafl adapters are used as cross<over adapters they shall satisfy the requirements of 10.14.
10.8.3.6 Pe¢netrations

The productg with penetrationg-shall meet the requirements of 10.17.

10.8.4 Materials

All materials [shall comply with Clause 5.

10.8.5 Testing

All tubing-head adapters shall successfully complete the tests required and described in 7.4.9.

10.8.6 Marking

Tubing-head adapters shall be marked to conform with Clause 8.

10.8.7 Storing and shipping

All adapters shall be stored and shipped in accordance with Clause 9.
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10.9 Chokes

10.9.1 General

Positive and adjustable chokes are chokes which include restrictions or orifices to control the flowrate of fluids.
Chokes are not intended to be used as shutoff valves.

a) Adjustable chokes

Adjustable chokes have an externally controlled variable-area orifice coupled with an orifice-area-indicating
mechanism as shown in Figure 20. Actuators for adjustable chokes are covered under 10.16.

b) Positi

Positive ¢
beans, as

10.9.2 Performance requirements

e chokes

hokes accommodate replaceable parts having fixed orifice dimensions, which are’eommon
shown in Figure 21.

y called flow

Chokes shall meet the general performance requirements of 4.1 and shall be‘capable of performing &s outlined in
Table 74. [This includes positive chokes, manually actuated chokes and chokes)designed for actuators

10.9.3 Design

10.9.3.1 |General

Chokes shall meet the requirements of Clause 4 in addition.to those in 10.9.3.2 through 10.9.3.8.

10.9.3.2 |End connectors

End conngctors shall conform to 10.1, 10.2, or-10:18.

10.9.3.3 |Nominal size

The nominal size designation of the-choke shall be the inlet connector size, followed by the maxim

available f
size show|
orifice are

or that choke in units of, 0;4 mm (1/64in). If the choke orifice is not a single circular orifice,
h shall be the diameter-of a circle [increments of 0,4 mm (1/64 in)] whose area is equal to th
.

Table 74 — Performance requirements for chokes

utﬂ orifice size

e maximum
e total choke

PR1 PR2
Operating cycles 2 3 cycles 200 cycles
st\f-fn-hndy Qpaling 1 r‘yr‘lp 3 r‘yr‘lp:
@  Qperating cycles do not apply to positive chokes.
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V4 \ﬂ § N \
7 = =
~ A, 8 = [« = 9
) r
N /
/ 12
"
10
B
Key
1 maximum|orifice diameter 7 outlet connection
2 removabl¢ seat 8 orifice area
3 stemtip 9 stem
4  body 10 inlet connection
5 bonnet 11 flow direction
6 indicating|mechanism (type is optional) 12 handwheelhor lever

NOTE Fqr dimensions 4 and B, see Table A.11.

Figure 20 — Typical adjustable choke

el SR

N by

< 6
7
S
/s
8
B

Key
1 cage nipple (optional) 6 outlet connection
2 removable flow bean 7 body
3 orifice length 8 inlet connection
4  orifice diameter 9 flow direction
5 plug or cap

NOTE For dimensions 4 and B, see Table A.11.

Figure 21 — Typical positive choke
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10.9.3.4 Rated working pressure
a) End connectors with equal rated working pressures

For chokes having end connectors of the same rated working pressure, the rated working pressure of the choke
shall be the rated working pressure of the end connectors.

b) End connectors with different rated working pressures

For chokes having an upstream end connector of higher rated working pressure than the downstream end
connector, the choke shall have a two-part rated working pressure consisting of the rated working pressure of the
upstream end—conmector—and—the—rated WUI'r\illg pressure of —the—downstream—end——connector [e.g.

20,7 MPa [« 13,8 MPa (3 000 psi x 2 000 psi)].

10.9.3.5 |Flow design

Chokes shall be designed to direct flow away from the bonnet of adjustable chokes and\the cap, or Hlanking plug,
of positive|chokes.

10.9.3.6 |Vent requirement

All choke$ shall be designed to vent trapped pressure prior to releasing the body-to-bonnet gonnector on
adjustable{ chokes or the body-to-cap connector on positive chokes.

10.9.3.7 |Flow beans for positive chokes
Flow beans are defined as the replaceable orifice parts of pasitive chokes.

The orificg size of any individual production flow beanvand the increment between sizes are optipnal with the
manufactdrer but shall be specified in diameter increments of 0,4 mm (1/64 in).

10.9.3.8 |Adjustable choke indicating mechanism

Adjustablg chokes shall be equipped with, d visible orifice-area-indicating mechanism to define the grifice area at
any adjusted choke setting throughOut its operating range. This mechanism shall be calibrated to indicate
diameters|of circular orifices having areas equivalent to the minimum flow areas at any adjustable choke setting.
These mafkings shall be in diametrical increments of either 0,8 mm (1/32 in) or 0,4 mm (1/64 in). Actuated chokes are
not requirgd to be equipped withjindicating mechanisms.

10.9.4 M3terial
a) Bodies, bonnets,)plugs or caps, and end connectors

Materials for_these parts shall comply with Clause 5.

b) Other parts

Material for all other parts shall meet the requirements of Clause 5 or 10.16 as applicable. Additionally, special
corrosion- and abrasion-resistant materials, coatings or overlays shall be used for adjustable choke stem tips and
positive choke flow beans.

10.9.5 Testing

Assembled chokes shall successfully complete the tests required and described in 7.4.9.
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10.9.6 Mark

ing

All choke bodies and flow beans shall be marked to conform with Clause 8.

10.9.7 Storing and shipping

Chokes shall

be stored and shipped in accordance with Clause 9.

10.10 Tees and crosses

10.10.1

This subclau

Generat

e covers additional requirements for tees and crosses.

10.10.2 Dejsign

10.10.2.1 Nominal size and pressure rating

a) General
Nominal sizq
specified as
b) Exceptid
Over-size en
allowable for
20,7 MPa an
Tables 54*; §

s and pressure ratings for tees and crosses shall be as specified in Tables 75* and 76*,
ollows.

ns

trance bores of 81 mm and 108 mm (3 */;sin and“4 '/, in) with tolerance of *3®mm (*
79 mm and 103 mm (3 1/8 in and 4 1/16 in) nominal sizes in rated working pressures of
d 34,5 MPa (2 000 psi; 3 000 psi and 5 000 psi) for use with valves with oversize bores 3
5* and 56*.

10.10.2.2 End connectors

All end conn

bctors shall conform with 10.1 or 10.18.

10.10.2.3 Dimensions

Bore and centreline-to-face dimensions shall conform to those shown in Tables 75* and 76*.

10.10.3 M3

Materials for

terials

tees and<rosses shall comply with Clause 5.

10.10.4 Terting

Tees and crosses shall successfully complete the tests required and described in 7.4.9.

10.10.5 Marking

Marking shal

| conform with Clause 8.

10.10.6 Storing and shipping

Tees and crosses shall be stored and shipped in accordance with Clause 9.
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09 in) are

13,8 MPa;
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and 138,0 MPa rated working pressures (see Annex B for US Customary units)
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Table 75 (continued)
Dimensions in millimetres

186

Nominal size and bore Centre- Centre- Nominal size and bore Centre- Centre-
Vertical Outlet toface | to-face Vertical Outlet toface | to-face
vertical horizontal vertical horizontal
By Bo run run By Bo run run
+0,8 +0,8 Hhy HHo +08 +08 Hhy HHo
0 0 +0,8 +0,8 0 0 +0,8 +0,8
13,8 MPa 103,5 MPa
52 52 147,5 147,5 52 46 186,5 188,0
65 52 151,0 160,5 52 52 193,5 193,5
65 65 166,5 166,5 65 46 193,0 204,0
8 52 1RA‘n 17(\,(\ B85 52 ')nn‘n ')no, 5
8 65 166,5 173,0 65 65 216,0 216,p
8 78 179,5 179,5 78 46 199,5 220,p
103 52 160,5 201,5 78 52 207,0 226,0
103 65 173,0 205,0 78 65 223,0 232,
103 78 182,5 208,0 78 78 239,5 239,
103 103 217,5 217,5 103 46 220;5 260,p
20,7 Mpa 103 52 228,0 266,p
8 52 185,5 198,5 103 65 243,5 272,
8 65 200,0 201,5 103 78 260,5 279,
/8 78 192,0 192,0 103 103 297,0 297,90
103 52 192,0 224,0 130 46 238,0 290,
103 65 206,5 227,0 130 52 2445 295,
103 78 205,0 2240 130 65 260,5 301,p
103 103 230,0 230,0 130 78 278,0 309,
34,5 Mpa 130 103 314,5 3240
b2 52 185,5 185,5 130 130 343,0 343,0
b5 52 189,0 200,0 138,0 MPa
b5 65 211,0 211,0 46 46 227,0 227,90
/8 52 195,5 211,0 52 46 235,0 242,90
8 65 209,5 2145 52 52 250,0 250,0
8 78 236,5 236,5 65 46 243,0 261,0
103 52 201,5 2335 65 52 258,0 269,
103 65 216,0 236,5 65 65 277,0 277,90
103 78 227,0 243,0 78 46 252,5 277,
103 103 2745 2745 78 52 267,5 259,
130 52 2300 268,5 78 65 286,5 293,0
130 65 2445 271,5 78 78 302,5 302,
130 78 255,5 278,0 103 46 282,5 321,p
130 103 278,0 284,0 103 52 297,5 321,p
130 130 309,5 309,5 103 65 316,5 337.p
69,0-Mpa 103 78 332,5 347,
b2 46 169,5 174,0 103 103 377,0 377,
b2 52 176,0 176,0
b5 46 176,5 189,5
b5 52 183,0 191,5
b5 65 199,0 199,0
/8 46 183,5 209,0
/8 52 190,0 210,5
78 65 206,0 218,0
78 78 225,0 225,0
103 46 198,5 235,0
103 52 205,0 237,0
103 65 220,5 2440
103 78 239,5 251,0
103 103 262,5 262,5
130 46 208,0 255,5
130 52 214,5 257,0
130 65 230,0 264,5
130 78 249,0 271,5
130 103 272,5 284,0
130 130 293,0 293,0
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Table 76 — Studded crosses and tees for 13,8 MPa; 20,7 MPa; 34,5 MPa; 69,0 MPa; 103,5 MPa
and 138,0 MPa rated working pressures (see Annex B for US Customary units)
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Table 76 (continued)
Dimensions in millimetres

188

Nominal size and bore Centre- Centre- Nominal size and bore Centre- Centre-
Vertical Outlet toface | to-face Vertical Outlet toface | to-face
vertical horizontal vertical horizontal
By Bo run run By Bo run run
+0,8 +0,8 Hhy HHo +08 +08 Hhy HHo
0 0 +0,8 +0,8 0 0 +0,8 +0,8
13,8 MPa 103,5 MPa
52 52 89,0 89,0 46 46 127,0 127,0
65 52 89,0 101,5 52 46 127,0 127,0
65 65 114,5 114,5 52 52 127,0 127,0
8 52 Ro‘n 11A,R B85 48 1'20‘1-'\ 1‘205
/8 65 114,5 114,5 65 52 139,5 139,p
8 78 114,5 114,5 65 65 139,5 139,
103 52 114,5 139,5 78 46 160,5 160,
103 65 114,5 139,5 78 52 160,5 160,p
103 78 114,5 139,5 78 65 160,5 160,
103 103 139,5 139,5 78 78 160;5 160,
20,7 MPa 103 46 193,5 193,
/8 52 114,5 127,0 103 52 193,5 193,
8 65 127,0 127,0 103 65 193,5 193,
/8 78 127,0 127,0 103 78 193,5 193,
103 52 114,5 155,5 103 103 193,5 193,
103 65 127,0 155,5 130 46 168,0 2220
103 78 127,0 155,5 130 52 168,0 2220
103 103 155,5 155,5 130 65 168,0 222,90
34,5 MPa 130 78 168,0 2220
b2 52 114,5 114,5 130 103 235,0 235,0
b5 52 114,5 127,0 130 130 235,0 235,
b5 65 127,0 127,0 138,0 MPa
/8 52 114,5 139,5 46 46 164,5 164,
8 65 139,5 139,5 52 46 164,5 164,
8 78 139,5 139,5 52 52 164,5 164,
103 52 114,5 165,0 65 46 185,0 185,0
103 65 127,0 165,0 65 52 185,0 185,0
103 78 139,5 165,0 65 65 185,0 185,90
103 103 165,0 165,0 78 46 202,5 202,
130 52 155;5 193,5 78 52 202,5 202,
130 65 155/5 193,5 78 65 202,5 202,
130 78 155,5 193,5 78 78 202,5 202,
130 103 202,5 202,5 103 46 251,5 251,p
130 130 202,5 202,5 103 52 251,5 251,
69,0-MPa 103 65 251,5 251,p
6 46 111,0 111,0 103 78 251,5 251,p
b2 46 111,0 111,0 103 103 251,5 251,
b2 52 111,0 111,0
b5 46 114,5 130,0
b5 52 114,5 130,0
b5 65 130,0 130,0
3 46 114,5 149,0
78 52 114,5 149,0
78 65 130,0 149,0
78 78 149,0 149,0
103 46 114,5 174,5
103 52 114,5 174,5
103 65 130,0 174,5
103 78 149,0 174,5
103 103 174,5 174,5
130 46 133,5 197,0
130 52 133,5 197,0
130 65 133,5 197,0
130 78 171,5 197,0
130 103 171,5 197,0
130 130 197,0 197,0
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10.11 Test and gauge connections for 103,5 MPa and 138,0 MPa (15 000 psi and 20 000 psi)
equipment

10.11.1 General

This subclause covers test and gauge connections for use on 103,5 MPa and 138,0 MPa (15 000 psi and
20 000 psi) equipment. Connections of lower-pressure equipment are described in 4.4.4.

10.11.2 Design

a) Types

Type |, Il find 1l connections are defined and illustrated in Figure 22.

b) Dimensions

Type 1, 1l gnd lll connections shall conform to the dimensions stipulated in Figure 22.
c) Thredds

All paralle| threads shall be in accordance with ASME B1.1. Male threads shallbe class 2A, female thrgads shall be
class 2B.

d) Mating components

Components attached to type |, Il and Ill connections shall comply with the design methods of 4.3.1 or 4.3.3.

10.11.3 Material

For 103,5|MPa or 138,0 MPa (15 000 psi or 20 000 psi)rated working pressure applications, the matgrials shall be
78 HRB mlinimum. For material classes DD, EE, FFiand HH the material shall also conform to NACE MR 0175.

10.11.4 Testing

The equipment furnished under this subglause is not regularly subjected to a hydrostatic test, but shall be rated for
the hydrodtatic test described in 7.4,9.

10.11.5 Marking

There are [no requirements for marking test and gauge connections.

10.11.6 Storage and shipping

Connectorls shall’be stored and shipped in accordance with Clause 9.

10.12 Fluid sampling devices

10.12.1 General

This subclause covers sampling devices used for sampling the well fluid. Fluid sampling devices having end
connections and bodies shall satisfy all the requirements for bodies and end connectors in this International
Standard.

10.12.2 Performance requirements

These products shall meet the general requirements of 4.1 and shall be capable of performing as outlined in
Table 77.
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Dimensions in millimetres (inches)
Surface roughness in micrometres (microinches)

S
| 2
r~ (=)
3 (e a]
| v
a) Type ljconnection b) Type Il connection c) Type lll connection
29,46 (1,16)
28,96 (1,14) 55 gg_ o°
3,56 (0,14) ° ss| == Ra 0,8 (3,2) 53°
3,05 (0,1p) 5 50% ﬂz oo
_“\\ 7 7,29 (0,287)

)
Ny 6,99 (0,275)
<Z§2;F\4M i?éjé?gj 7 =" 10,46 [0,412)
% H>\< c0° 9,14 [0,360)
60° —

17,8 (0,70)
17,3 (0,68)
N

&
Y
'

6 26,82 (1,056) Ra 0.8 (3,2) 221
26,29 (1,035
29,5 (148) 6,6 (0,26()
29,0¢41,9%) L4 (0,172)
d).Female preparation e) Seat detail
Key
1 collar
2 gland
3 plug
4 male by male
5 coupling
6 1'/5—12UNF-2B

Q

Minimum depth perfect female thread.
b Drill for vent optional but recommended.

Figure 22 — Test and gauge connections for 103,5 MPa and 138,0 MPa (15 000 psi and 20 000 psi)
rated working pressure
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Table 77 — Performance requirements for fluid sampling devices

PR1 PR2

Pressure integrity 1 cycle 3 cycles

Shall seal maximum rated pressure internally.

10.12.3 Design

a) End connectors

End conngctors shall be in conformance with 10.1, 10.2 or 10.18.

b) Nominal size and pressure rating

The nominal size and pressure rating of the sampling device shall be that of the end connector(s).

c) Sampgling connector

The sampling connector shall be internally threaded in conformance with 10.2xand shall be not less t
pipe or NHT size.

d) Dimensions

There argd no dimensional requirements for sampling devices“except for flanges and threads 1
according [to this International Standard and other International-Standards.

e) Servige conditions

Sampl_ing dev_ices shall be designed for material,¢lasses CC, FF or HH, all of which are intend
corrosive $ervice.

f) Details

This Interpational Standard is not applicable to details for clean-out arrangements, sample valves,

wells, etc.

10.12.4 Materials

Body and

10.12.5

All fluid sal

end connectorymaterial and material for other parts shall meet the requirements of Clause 5.

lesting

mpling devices shall successfully complete the tests required and described in 7.4.9.

han 1/2 in line

hanufactured

ed for highly

thermometer

10.12.6 Marking

Devices shall be marked to conform with Clause 8.

10.12.7 Storing and shipping

Devices shall be stored and shipped in accordance with Clause 9.
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10.13 Christmas trees

10.13.1 General

This subclause covers requirements for christmas trees, including christmas trees for single- and multiple-tubing
string installations, and block christmas trees for single- and multiple-tubing string installations.

10.13.2 Design

See design requirements for equipment.

10.13.3 Materials

See materialg requirements for equipment.

10.13.4 Mgnufacturing — Assembly

All parts and equipment shall conform to the requirements of this International Standard before being assembled
into christmafs trees.

10.13.5 Tepting

Christmas trees shall successfully complete the tests required and described in 7.4.9.

10.13.6 Mgarking

Marking shall be in accordance with 8.9.

10.13.7 Storing and shipping
Christmas tr¢es shall be stored and shipped in.accordance with Clause 9. No part or equipment on an assembled

tree shall bg removed or replaced during storing or shipping unless the tree is successfully retesteq and then
retagged.

10.14 Crosgs-over connectors

10.14.1 General
Cross-over gonnector types-include cross-over spools, multi-stage cross-over spools, cross-over adapters and
cross-over tybing-head-adapters. Cross-over spools and multi-stage cross-over spools shall meet the requirements
of 10.6. Cross-over adapters and cross-over tubing-head adapters shall meet the requirements of 10.8.

a) Cross-oyer spool

A cross-over spool shall suspend and seal around a string of casing or tubing and shall be appropriately described
as either a cross-over casing spool or a cross-over tubing spool. The spool shall contain a restricted-area sealing
means at or near the face of the lower connector, permitting a pressure rating greater than the pressure rating of
the lower connector in the section above the restricted-area sealing means.

b) Multi-stage cross-over spool
A multiple stage cross-over spool shall suspend and seal around multiple strings of casing and/or tubing. The multi-
stage cross-over spool shall contain restricted-area sealing means at each stage, permitting an increase of one or

more pressure ratings greater than the stage or connector immediately below. The upper connector shall be at
least one pressure rating greater than the lower connector.
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c) Cross-over adapter

A cross-over adapter shall be used between two casing spools, or between casing and tubing spools, to allow an
increase in pressure rating between the spools.

d) Cross-over tubing-head adapter

A cross-over tubing-head adapter shall be used between a christmas tree and the tubing head to allow an increase
in pressure rating between the two.

10.14.2 Performance requirements

Cross-over connectors shall meet the general requirements of 4.1 and shall be capable of performing’as outlined in
Table 78.

Table 78 — Performance requirements for cross-over connectors

PR1 PR2

Pressure integrity 1 cycle 3(cycles

Shall seal maximum rated pressure internally.

10.14.3 Pesign

10.14.3.1 |General

Cross-over connectors shall be designed to be used in an assembly as illustrated in Figures 23, 24, 25 or 26.

10.14.3.2 |End connectors
End conngctors shall conform to the requirementsof 10.1, 10.2, or 10.18.

The upper| connector of a cross-over spool shall be at least one pressure rating above the lower connegtor.

10.14.3.3 |Rated working pressuré —'Body

The sectign of the body abové-the restricted-area pack-off of a cross-over connector shall be designgd to sustain
the rated working pressure 6fthe upper connector. Sections below the restricted-area pack-off shall bg¢ designed to
sustain the working pressure of that section plus any pressure-induced loads resulting from the upper pressure
acting on the restricted-area pack-off.

The restri¢ted-area~pack-off and its retention means shall be designed so the pressure-induced loads transferred
from contginment of full working pressure by the upper connector and/or any upper stage do n¢t cause the
requiremepts-of 4.3.3 to be exceeded at any part of the body or lower connector. See Figures 23, 24 apd 25.

10.14.3.4 Restricted-area pack-off

Each cross-over spool, multi-stage cross-over spool, cross-over adapter and cross-over tubing-head adapter shall
have at least one restricted-area pack-off.

Restricted-area pack-offs to seal on casing or tubing shall be designed to accommodate the OD pipe tolerances as
specified in ISO 11960.

CAUTION — Manufacturers and users are reminded that the tolerances of casing and tubing outside

diameters vary substantially between the various editions of ISO 11960 and API Spec 5CT. In general, the
tolerance has increased over time; this may affect equipment interchangeability.
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<
N
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6
] 1
L
[ N
—
_/\ \
8
Key
1 upper connector 4 lower connector 7 lower pressure rating
2 restrictedjarea pack-off 5 spool 8 inner casing
3 ring gaskgt 6 upper pressure ratifig 9 test port
Figure 23 — Cross-over spool with restricted-area pack-off supported by lower head
/1\
G
¢ L 2
_/\_ /3
/ Al /
\%4 \J
bi ~
9 1 L
8
Key
1 upper connector of spool 4 lower connector 7 lower pressure rating
2 restricted-area pack-off 5 spool 8 inner casing
3 ring gasket 6 upper pressure rating 9 testport

Figure 24 — Cross-over spool with restricted-area pack-offs supported by upper spool
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Figure 25 — Cross-over flange
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1,8

9, 10

" VAN

11,12

6
Key
1 upper connector 7 stage 3
2 outlet 8 higher pressure rating
3 restricted{area pack-off 9 stage 2
4 lower conhector 10 intermediate pressure rating
5 inner string 1 11 stage 1
6 inner string 2 12 lower pressure rating

13 test port

Figure 26 — Multi-stage cross-over spool

10.14.3.5 Cross-over connectors and restricted-area pack-offs
Cross-over mem@w;mwmmwum—

10.14.3.6 Test, vent, gauge, and injection connectors

Test, vent, gauge and injection connectors, located above the restricted-area pack-off in cross-over connectors,
shall have a pressure rating equal to or greater than the highest rated working pressure.

10.14.4 Materials

a) Pressure-containing components which come into contact with internal fluids shall conform to the requirements
of Clause 5.

b) Structural and sealing members shall meet the manufacturer’s written specification in accordance with 5.2.
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Testing

Cross-over connectors shall successfully complete the testing required and described in 7.4.9.

10.14.6

Marking

Cross-over connectors shall be marked to conform with Clause 8.

10.14.7

All cross-

Storing and shipping

ver connectors shall be stored and shipped in accordance with Clause 9.

10.15 Adapter and spacer spools

10.15.1

Adapter a

General

nd spacer spools are wellhead sections which have no provision for suspension of tubular n

which may have no provision for sealing of tubular members.

a) Spacer spools have end connectors of the same size, rated working pressure and design.

b) Adapier spools have end connectors of different sizes, pressure ratings and/or designs.

10.15.2

Design

a) Rated working pressure

The rated
connector:

working pressure of the adapter or spacer.spool shall be the lowest rating of the en
5 on the adapter.

b) End gnd outlet connectors

End and qutlet connectors may be flanged or studded in accordance with 10.1, threaded in accordan
or other end connectors in accordance with 10.18 or hubs in accordance with ISO 13533.

10.15.3
Materials
10.15.4
All adapte
10.15.5

All adapte

Materials
thall conform with’Clause 5.
lesting

- and spacer spools shall pass the tests of 7.4.9.

embers, and

d and outlet

ice with 10.2,

Marking

r and spacer spools shall be marked in accordance with Clause 8.

10.15.6 Storing and shipping

All adapte

r and spacer spools shall be stored and shipped in accordance with Clause 9.
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10.16 Actuators

10.16.1 General

This subclause covers hydraulic, pneumatic and electric-powered actuators for wellhead and christmas tree
equipment. These include single-acting and double-acting linear and limited-turn rotary actuators. If the actuator is
supplied with the associated parts of the valve or choke (bonnet, stem, seals), these parts are considered part of
the actuator and shall meet the requirements of 10.5 or 10.9 respectively. The actuator, if assembled with a valve
prepared for an actuator, shall meet the requirements of 10.5.5.

10.16.2 Performance requirements

The upper limit of the rated temperature range for hydraulic and pneumatic actuators shall be.ab Il¢ast 65 °C
(150 °F). The upper limit of the rated temperature range for retained fluid-powered actuators shall-be gt least the
upper-limit temperature rating of the mating equipment. Actuators shall be capable of perfofming as putlined in
Table 79.

Table 79 — Performance requirements for actuators

PR1 PR2

Operating cycles 3 cycles 200 cycles

10.16.3 Dejsign

10.16.3.1 General

Actuators shall meet the requirements of Clause 4 in addition;to the requirements in 10.16.3.2 to 10.16.3.8.

10.16.3.2 Pressure
Hydraulic and pneumatic actuators shall have~a-rated working pressure equal to or greater than the|maximum
pressure sugplied by the actuation media. Actuators powered by well fluids shall be designed for both prgssure and
fluid compatibility. The hydrostatic test pressure condition shall be considered in the design. Pressuredcontaining
parts of the dctuator include components such as:
— cylinder fand cylinder closure,

— piston,

— diaphragm housing,

— stem.

These actuator paris shall contain-either well fluids at or below full line pressure (rafninnd fluir'l_pn\nlnrnr'l or control
fluids (pneumatic or hydraulic powered).

10.16.3.3 Fluid connectors

Fluid connectors shall be in accordance with 4.4.4. Pneumatic or hydraulic powered actuators may have
connections smaller than '/, in line pipe or NPT size.

10.16.3.4 Material class

Components shall be capable of functioning while subjected to test fluid consistent with the material class specified
in Table 3.
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10.16.3.5 Pressure relief

In pneumatically operated actuators, a relief device shall be provided to relieve at no higher than the rated working
pressure of the actuator. Actuators with maximum working pressures equal to or less than 0,2 MPa (30 psig) do not
require a relief device. All actuators shall be designed to prevent pressure build-up within the actuator case due to
leakage from the valve, choke or actuator.

10.16.3.6 Electrical specifications

Electrical components shall be in accordance with the requirements of APl RP 14F or the applicable standards of
IEC/CENELEC. Control latching (hold-open) power shall be in accordance with manufacturer’s written specification.
Thermal pfotection Tor the motor shall be provided.

10.16.3.7 |Actuation forces

Actuator ¢utput forces shall meet or exceed the operating requirements specifiediby the valye or choke
manufactyrer.

10.16.3.8 |Interface requirements

Components shall comply with applicable interface dimensions and other ‘requirements specified py the valve
manufactyrer.

10.16.4 Materials

10.16.4.1 |Retained-fluid powered actuators

Materials yetted by retained fluids and used in actuators‘connected to PSL 1 to PSL 4 valves or chokes shall be in
accordande with 5.2 and 5.4.

10.16.4.2 |Pneumatic or hydraulic powered actuators
Metallic apnd non-metallic materials used, in .actuators exposed only to control fluids suitable for use with material
class AA (Table 3) shall require written-smaterial specifications. The manufacturer’'s written specifications shall
define thelfollowing:

— mechpnical property requirements;
— chemj|cal compositions;

— heat-freatment,procedure.

Impact valuesshall be in accordance with 5.4.1 b), PSL 1 requirements.

10.16.4.3 Electric actuators

Materials used for electric actuators shall conform to manufacturer’s written specifications.

10.16.4.4 Traceability

Pressure-containing parts of actuators having a maximum working pressure greater than 2,6 MPa (375 psig)
require material traceability. Traceability is considered sufficient if the part can be traced to a job lot which identifies
the included heat lot(s). All components in a multi-heat job lot shall be rejected if any heat lot does not comply with
the manufacturer’s written specifications. If heat lot traceability is maintained, only non-complying heat lots need be
rejected. For retained-fluid powered actuators, traceability shall be in accordance with 7.4.2 for the applicable PSL.
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10.16.4.5 Materials for sulfide stress cracking service

Actuators powered by well fluids or control fluids which could cause sulfide stress-cracking shall meet the
requirements of 7.4.1.

10.16.4.6 Non-metallic sealing elements

a) General

Non-metallic seal materials shall be capable of withstanding the maximum working pressure within the temperature

rating specifi
b) Elastom

Sealing elem

ed by the manufacturer, and shall be compatible with the designated service.

Lric materials

ents shall be controlled in accordance with 7.4.8.

10.16.5 Welding requirements

a)
Welding on
PSL 1 to PS

on actuators

Retained-fluid powered actuators

| 3 chokes shall be in accordance with 6.3 and 6.4 for the apprépriate PSL. Welding is no
connected to PSL 4 valves or chokes.

b) Pneumatic, hydraulic or electric actuators

Welding on parts which meet material class AA (Table 3) shall be'in accordance with 6.3 except that qug
requirementd shall be visual examination for fabrication welds. Repair welds shall include liquid pe
magnetic-patfticle examination as applicable for material defects only.

10.16.6 Tepting

10.16.6.1 Hy

Pressure-co

ydrostatic testing

taining parts shall be subjeceted to a hydrostatic test to demonstrate structural integrity. The

containing parts may be hydrostatically-tested simultaneously or separately. In case the bonnet for the m
forms an intdgral part of a loose actuator, the bonnet shall satisfy the requirements of 10.5 and 10.9. Stdg

have to be s
Water with o
a)

The test preq
attached. Teq

b)

parately tested.

without additives, gas or hydraulic fluid may be used as the testing fluid.

Retained-fluid powered actuators

sure shall be determined by the working pressure rating for the valve or choke to which the
ts-shall be conducted in accordance with the hydrostatic body test (see 7.4.9) for the applicab

bressure-containing parts of well-fluid powered actuators connected to PSL 1 to PSL 3 valves or to

permitted

lity control
netrant or

pressure-
bting valve
ms do not

Actuator is
e PSL.

Pneumatic, hydraulic or electric actuators

The test pressure shall be a minimum of 1,5 times the maximum working pressure for actuators with a maximum
working pressure less than or equal to 138 MPa (20 000 psi); above 138 MPa (20 000 psi), the test pressure shall
be a minimum of 1,25 times the maximum working pressure. The test shall consist of three parts:

primary
reductio

200

pressure-holding period;

n of the pressure to zero;

secondary pressure-holding period.
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Both pressure-holding periods shall not be less than 3 min. The test period shall not begin until the test pressure
has been reached and has stabilized, the equipment and the pressure-monitoring device have been isolated from
the pressure source, and the external surfaces of the parts have been thoroughly dried.

c)
The equip

10.16.6.2

Acceptance criteria

ment shall show no visible leakage during each holding period.

Functional testing

Each actuator shall be subjected to a functional test to demonstrate proper assembly and operation. The actuator

may be te
shall be a
such as a
requireme

a) Testf

The actua
working p
shall be 1
for hydrau
and the p

time at thg

b)

The actudtor shall be tested for proper operation by cycling the actuator, from the normal positio

stroked p
assembly
equipmen
tests requ

c)

If the bonmet and actuator are furnished*as a unit for PSL 4 valves, a test shall be conducted in acd

7.4.9.6.8.

accordanag

10.16.7

All actuatd

10.16.8

10.16.8.1

Operd

Gas f

s5ted with the equipment for which 1t IS intended, or tested separately. Test media for pneum
gas such as air or nitrogen. Test media for hydraulic actuators shall be a suitable hydraulie
r or nitrogen. Test power supplied to electric actuators shall be in accordance with the)ele
nts.

pr hydraulic and pneumatic actuator seal

or seals shall be pressure-tested in two steps by applying pressures of-20.% and 100 % of t

essure to the actuator. No visible leakage is allowed. The minimum test duration for each
min at 20 % pressure and 5 min at 100 % pressure for pneumatic actuators; 3 min at each
ic actuators. This test period shall not begin until the test pressdre has been reached and |
essure-monitoring device has been isolated from the presstre source. The test pressure
beginning and at the end of each pressure-holding period.shall be recorded.

tional test

psition, a minimum of three times. The actuator shall operate smoothly in both directio

of actuator to valve or choke shall be tested in accordance with 7.4.9 for the appropriat
. The latching (hold-open) mechanism power requirements for electric actutors shall be test

red by 7.4.9.

ack-seat test

If the bonnet and actuator are furnished as a unit for PSL 3G valves, a test may be
e with 7.4.9.5.9.

Marking

rs shall be mrarked to conform to the requirements of Clause 8.

Storage ‘and shipping

htic actuators
fluid or a gas
ctrical design

he maximum
est pressure
fest pressure
as stabilized
reading and

n to the fully
ns. The final
p PSL of the
bd during the

ordance with
conducted in

e statmed-ftatd I

These shall be stored and shipped in accordance with the requirements of Clause 9 for the applicable PSL.

10.16.8.2

Pneumatic, hydraulic and electric actuators

These shall be stored and shipped in accordance with the following:

a) draini

Actuators

© ISO 2003

ng after testing (does not apply to electric actuators)

shall be drained and lubricated after testing and prior to storage or shipment.
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b) rust prevention

Prior to shipment, exposed metallic surfaces of parts and equipment shall be protected with a rust preventative
which will not become fluid and run at a temperature less than 50 °C (125 °F). Inherently corrosion-resistant
materials do not require protection.

c) sealing-surface protection

Exposed sealing surfaces shall be protected from mechanical damage during shipping.

d) drawings and instructions

The manufagturer shall furnish to the purchaser suitable drawings and instructions concerning field-assembly and
maintenance| of actuators, if requested.

10.17 Packing mechanisms for lock screws, alignment pins and retainer screws

10.17.1 General

This Internafional Standard is not applicable to lock screws, alignment pins and- retainer screws. The packing
mechanisms| however, shall be capable of maintaining a leak-tight seal at the rated working pressure of the head.

10.17.2 Pefformance requirements

These prodycts shall meet the general requirements of 4.1 and_shall be capable of performing as putlined in
Table 80.

Table 80 — Performance requirements forgpacking mechanisms for lock screws,
alignment pins and'retainer screws

PR1 PR2

Pressure integrity 1 cycle 3 cycles

Shall seal maximum ratedwpressure across seal.

10.17.3 Depsign
a) Tubing head requirement

Lock screws| if installed_ihdubing heads, shall have adequate number, size and strength to hold a load Jequivalent
to the working pressure~of the spool acting on the full area of the largest tubing-hanger primary seal.

b) Penetrafions

This Internatleral-Standard-is-net-applicable-to-the-design-of-eck—serewpenetrations—Hewever-i-sueh-pénetrations
are made in flanged connectors as specified in this International Standard, it is the responsibility of the
manufacturer to ensure that the penetrations do not cause the flange stresses to exceed the design allowables.

c) Trapped pressure

A means shall be provided in the wellhead installation such that any pressure behind a lock screw, alignment pin
and retainer screw can be vented prior to release.
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10.18 Other end connectors (OECs)

10.18.1 General

This subclause covers other end connectors which may be used for joining pressure-containing or pressure-
controlling equipment and whose dimensions are not specified in this International Standard.

10.18.2 Performance requirements

These products shall meet the general requirements of 4.1 and shall be capable of performing as outlined in
Table 81.

Table 81 — Performance requirements for other end connectors (OECs)

PR1 PR2
Pressure integrity @ 1 cycle 3 cycles
Bending moments b b
Make-and-break ¢ )

Shall seal maximum rated pressure internally.
Shall withstand manufacturer’s rated bending moments, if applicable.
€ Shall withstand manufacturer's make-and-break cycles, if dpplicable.

10.18.3 Pesign

a) Genefal

OECs sha]l be designed in accordance with 4.3.3 and.4.3.4 as appropriate.
b) Nominal size and pressure rating

OECs shdll be designed with the same nominal sizes and pressure ratings shown in 10.1, or if appropriate, the
sizes shown in 10.2.

c) Dimensions

There are [no dimensional requirements for OECs except as in b) above.

10.18.4 Materials

OEC matdrials shalkmeet the requirements of Clause 5.

10.18.5 Testing

Equipment which utilizes OECs shall successfully complete the tests required in 7.4.9 and the appropriate
subclause of Clause 10. Loose OECs are not required to be tested.

10.18.6 Marking

OECs shall be marked in accordance with Clause 8.

10.18.7 Storing and shipping

OECs shall be stored and shipped in accordance with Clause 9.
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10.19 Top

10.19.1 Ge

connectors

neral

This subclause covers top connectors which provide access to the christmas tree bore. Lift threads in top
connectors are not designed for pressure containment and shall be used for lifting purposes only. This International
Standard is not applicable to these lift threads.

10.19.2 Design

nectors shall be designed to satisfy service conditions specified in 4.2

a) Topcon
b) Top con
c) Topcon
d) A mean

connect

10.19.3 Materials

a) Pressurg¢-containing components of the top connector which come™into contact with internal f

conform

b) Structur
shall m€

10.19.4 Dimensions

a) Top con

requirenpents of 10.1, 10.2 and 10.4.

b) Top con

c) Forreco

10.19.5 Welding

a) Any we

requirenpents of 6.3 and.6.4.

b) Any wel
6.2.

nectors shall be designed to satisfy the requirements of 4.3.3 and 4.3.5.
nectors shall conform to the requirements of 4.4, 4.5, 4.6 and 4.7.

5 shall be provided such that any pressure underneath the top connector can be vented
Dr release.

to all the requirements of Clause 5.

et the manufacturer's written specification in accordanéée with 5.2.

nectors which use end connectors as specified in this International Standard shall conf

nectors which use other end conneetors shall conform to the requirements of 10.18.

mmended dimensions of cap; collar and upper connection of the top connector, see Annex H

Iding performedi\'oh the pressure-containing parts of the top connector shall confo

Hing performed on the structural members of the top connector shall conform to the requi

10.19.6 Qu

rior to top

uids shall

bl and sealing members of the top connector such as caps, collars, hammer nuts, clamps and bolting

brm to the

m to the

ements of

ality control

a) Quality control requirements for pressure-containing parts of the top connector shall conform to the
requirements of 7.4.2.

b) Quality control requirements for structural members of the top connector shall conform to the requirements of
7.4.7 (studs and nuts).

10.19.7 Hy

drostatic testing

Top connector assemblies shall be tested in accordance with 7.4.9 (see Table 19). Acceptance criteria shall be in
accordance with 7.4.9.3.3.
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10.19.8 Marking

Marking shall conform with Clause 8.

10.19.9 Storage and shipping

Top connectors shall be stored and shipped to conform with the requirements of Clause 9 and shall be equipped
with a bleeder plug.

10.20 Surface and underwater safety valves and actuators

10.20.1 (General
This subdlause covers safety valves and actuators used in the secondary master paosition in [surface and
underwatgr wellhead applications. Safety valves are non-threaded, actuated valves designed-to close|upon loss of
power sudply. Included are complete assemblies, valves adapted for actuators, actuaters*and heat-sgnsitive lock-
open deviges.

a) Valvep

Safety valves shall meet the requirements defined in 10.5 for PR2 and those specified for PSL 2. $afety valves
shall meef the performance requirements specified in Annex | and those&hown in Table 82.

b) Actuators

Actuators ghall meet the minimum performance requirements 0f.40.16.2.

Table 82 — Operating cycle réquirements for safety valves

PR2 class | PR2 class Il
Operating cycles 500 cycles 500 cycles
Medium Water or other suitable fluid 2 % sand slurry mixture
[see 10.20.4.3 a)] [see 10.20.4.3 a)]

10.20.2 Pesign

10.20.2.1 |General

Surface safety valves \(SSV) and underwater safety valves (USV) designed and manufactured in acgordance with
this Interrfational_Standard shall be constructed of materials in compliance with Clause 5 and ghall perform
satisfactorjly in the tests required by 10.20.4. The SSV/USV shall be of a normally closed design. The SSV/USV
shall be deésigned to operate W|thout damage to the SSV/USV valve or SSV/USV actuator when SSV USV energy
is instantanect S C ssure rating.
Design criteria for USVs shaII also mclude maximum water depth If grease or sealant is requrred in the SSV/USV
valve body or stem area, provisions shall be made for injecting the grease or sealant without reducing the pressure
in the SSV/USV valve.

10.20.2.2 SSV valve design

A multiple or block-type valve qualifies as a wellhead SSV for performance requirement PR2 standard service and
Annex | class | or Il service, without verification testing, if it is of the same internal design as an SSV valve within
the manufacturer's product line which has passed the verification test in Annex|l. Such valves shall be
manufactured and supplied in accordance with all other applicable requirements of this International Standard.
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10.20.2.3 USV valve design

USV valve designs shall meet the requirements for SSV valve design with the following exceptions:

USV valves may use flanges and ring joints as specified in ISO 13628-4;

USVs may be of non-standard bores and/or face-to-face lengths. End connections shall meet all other

requirements of this International Standard. Reduced-opening USV flow ports should be sized after
consideration of through-flow-line (TFL) operations, as specified in ISO 13628-3.

10.20.2.4 Actuator design

Actuators sh
SSV/USV va
components
exposed ung
actuators.

10.20.2.5 Heat-sensitive lock-open devices

Heat-sensitiV
temperatures
actuator cylin
part releaseq

temperature
a) The lock
pressurg
subjecte
b) Eutectic
range of
maximu
10.20.3 Mg
a) Valves

Materials for
b)

Materials for

Actuators

all meet the requirements of 10.16.3. The actuator closing force shall be sufficient“\to
ve when it is at the most severe design closing condition specified by the valve manufactur
shall be resistant to environmental corrosion, the operation medium, and thedwellstres
er normal operation conditions. Permanently attached lock-open features are not permitte

e lock-open devices shall maintain the SSV valve in the ,fully open position at af
up to 65 °C (150 °F) with the SSV valve body pressurised to,its{rated working pressure an
der bled to atmospheric conditions. The lock-open device shalitbe designed such that any g
upon actuation of the device shall not present itself as potential hazard to personnel. Th
pctuation conditions shall be met.

-open device shall allow the SSV valve to automatically close from SSV actuator forces alg
in the SSV valve body or energy supply to-the SSV actuator cylinder) within 6 min
d to, and maintained in, a controlled environmepntal temperature of 540 °C + 14 °C (1 000 °F

4

q

materials used shall meet the manufacturer’s design requirements for fusing within a te
+ 10 % around the nominal melting-point. The heat-sensitive device shall be designed to a
m sustained temperature of 200 °CG (400 °F).

terial

pressure-containingand pressure-controlling parts shall comply with Clause 5.

SSV/USV actuators shall meet the requirements of 10.16.4.

10.20.4 Tepting

close the
er. Internal
m fluid, if
d on SSV

mospheric
d the SSV
omponent
p following

ne (i.e. no
fter being
+ 25 °F).

mperature
ctuate at a

10.20.4.1 Drift test

All assembled safety valves or safety valves adapted for actuators with simulated bonnets shall pass a drift test as

described in

7.4.9.3.1.

10.20.4.2 Other testing

All assembled safety valves or safety valves adapted for actuators with simulated bonnets shall pass all applicable
tests required and described in 7.4.9, as a minimum. All test data shall be recorded on a test data sheet similar to
that shown in Table 83.
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10.20.4.3 Verification testing
a) PR2class | and Il service

To verify a specific PR2 standard service valve for a SSV/USV design, the manufacturer shall satisfy the class | or
class Il test in accordance with Annex I.

b) Test requirements
Any significant change in the design or materials of construction which would affect the SSV/USV valve bore

sealing mechanism shall requwe re- quallflcatlon by venﬂcatlon testmg Qualification of an SSV quahﬂes a USV with
the same ey : : : ’ v the actuator.

10.20.4.4 |Verification testing of heat-sensitive lock-open devices
Tests to cpnfirm the design requirements of 10.20.2.5 shall be done in an air environment‘with air velpcity past the

SSV actuator due to natural air convection only. The manufacturer shall have datacavailable to show that the
device hag been sufficiently tested to ensure that it is capable of satisfying the design requirements.

10.20.5 Marking

SSV/USV |valves and actuators shall be marked in accordance with Table.27 and 8.5.

10.20.6 Btorage and shipping

a) Valve

L2

All SSV/UBV valves shall be stored and shipped in accordance with Clause 9.

b) Actuators

All SSV/UBV actuators shall be stored and shipped in accordance with 10.16.8.

c) All assembled SSV/USV

All assembled SSV/USV shall be stored and shipped in accordance with Clause 9.

10.20.7 AQuality control records requirements

10.20.7.1 |General

Record refuirements‘for SSV/USV valves shall be in accordance with 7.5 and the additional requirements given in
10.20.7.2 gnd 10:20.7.3.

10.20.7.2 |Récords to be furnished to purchaser

a) Functional test data sheet

Each SSV/USV shall be delivered to the purchaser with a completed SSV/USV functional test data sheet in
accordance with Table 83.

b) Shipping report
A report in accordance with Table 84 shall be furnished to the purchaser.
c) Operating manual

An operating manual meeting the requirements of 10.20.7.3 shall be furnished to the purchaser.
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Table 83 — Example of SSV/USV functional test data sheet

SSV/USV valve data:
Manufacturer

Valve catalog or model No. Serial No. Size
Rated working pressure Temperature rating
Valve bore Material class PSL PR 2 class
Class Il SSV/USV valve performance test agency Test report No.
SSV/USV actuator data:

Manufacturer

Valve catalog or model No. Serial No. Size
Rated workinp pressure Temperature rating
Valve bore mgterial class PSL PR 2 class
Functional te$t data:

. SSV/USV|actuator seal test Performed by
Pneumatic Hydraulic
At 20 % of wgrking pressure rating

Beginning time Test gauge pressure reading
Ending time Test gauge pressure reading
At 100 % of wWorking pressure rating

Beginning time Test gauge pressure reading
Ending time Test gauge pressure reading
Il. Drift chegk
Drift mandrel|OD
Visual inspection Performed by

lll. SSV/USY actuator operational test Performed by
Number of cycles completed

IV. SSV/USY valve body and bonnet hydrostatic test,performed by
Required tes{ pressure

Primary press$ure-holding period

Beginning time Testgauge pressure reading
Ending time Test gauge pressure reading
Secondary prlessure-holding period
Beginning time Test gauge pressure reading
Ending time Test gauge pressure reading
V. SSV/US\ valve seat test performed by
SSV/USYV valje type: Unidirectional Bidirectional

Required tes{ pressure
Primary seat test'(pressure applied from downstream end)

Beginning time Test gauge pressure reading
Ending time Test gauge pressure reading
Secondary seat test (pressure applied from downstream end)
Beginning time Test gauge pressure reading
Ending time Test gauge pressure reading
Tertiary seat test (pressure applied from downstream end)
Beginning time Test gauge pressure reading
Ending time Test gauge pressure reading
Certified by Company
Title Date
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Table 84 — Surface safety valve or underwater safety valve shipping report (Example)

SSV/USV valve data:

Manufacturer

Catalogue or model No. Serial No. Size
Working pressure rating Temperature rating: Max. Min.
Material class PSL PR 2 class
Date of manufacture (month and year)

PR 2 SSV/USV valve performance test agency Test report No.

SSV/Usv Iactuator data:

Manufacturer

Catalogue|or model No. Serial No. Size
Working pfessure rating Temperature rating: Max. Min.
Material clpss PSL

Date of manufacture (month and year)

Customer Purchase order No.

Function t¢st date Shipment date

Inspected py

10.20.7.3 |Minimum contents of manufacturer’s operating manual

10.20.7.3.1 Design information

The followjng minimum design information shall be included:

a) type, model and size for which the manual is'applicable;

b) perfoymance requirements for which these types, model, and sizes are suitable;
c) tempegrature and working pressure ranges for which the unit(s) are designed;

d) drawipgs and illustrations giving dimensional data of unit(s), as required, for installation or operatign;

e) parts |ist.

10.20.7.3.2 Inspection and testing

The followjng minimum inspection and testing information shall be included:

a) a chectklist for visual inspection prior to hook-up:

b) written and graphic instructions for field hook-ups;

c) appropriate test procedures.

10.20.7.3.3 Installation

Proper installation methods shall be clearly written and illustrated as necessary. Any necessary preliminary

lubrication or greasing shall be specified in detail. Warnings to indicate potential danger to personnel, or cautions to
indicate potential danger to equipment shall be clearly marked “Warning” or “Caution”.
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10.20.7.3.4 Operation and maintenance

The following minimum operation and maintenance information shall be included:
a) maintenance requirements, including recommended intervals of maintenance;
b) proper operating techniques;

c) disassembly and assembly instructions;

d) assembly diagram showing individual parts in proper relationship to one another;

e) repair instructions and precautions, including a chart listing symptoms, probable cause(s) of the~prg
repairs rjecessary.

10.20.7.3.5 Repair and remanufacture

Requirements for repair and remanufacture of SSV/USV equipment, as specified in Annex*J.
10.21 Bullplugs

10.21.1 General

Bullplugs shall meet the requirements specified for loose connectors,

10.21.2 Depign

10.21.2.1 General

The materials and design of bullplugs and threaded connections shall be considered in determining th
pressure and external load capacity.

10.21.2.2 Dimensions

Bullplugs shall conform to the dimensions and tolerances in Table 85*. Threaded connections shall (
10.2. This Infernational Standard is-not applicable to bullplugs smaller than ',in line pipe or NPT size
than 4 in line|pipe size.

10.21.2.3 Rated working pressure

The maximum rated working pressure for bullplugs with line pipe or NPT threads 12,7 mm to 50,8 mm (1/
shall be as $pecified=in Table 1. This International Standard is not applicable to bullplugs of stronger
larger thread|dimensions and/or larger designs which are rated for higher working pressures.

blem, and

e working

onform to
and larger

b in to 2 in)
materials,

10.21.2.4 Thread engagement

Threaded connections shall comply with 10.2. Bullplugs with 1ISO 10422 line pipe threads shall be assembled with
mating parts in conformance with Table 86. Thread compounds tested in accordance with 1SO 13678 shall be

used.

10.21.3 Materials

Bullplug material shall conform to 5.2 and material requirements of PSL 3. This International Stand
applicable to bullplugs and threaded connections with components of less than material designation 60K.

ard is not
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Table 85 — Bullplugs (see ISO 10422 for thread dimensions and tolerances)
(see Annex B for US Customary units)

L
L
c G H,
INB i % —
N . (™
== Q
—— a j
——————1 \, KE
L L L L
a) Round plug b) Plug with'internal he)
Le
L,
[ F—
Q
C I
B
c) Plug with external hex
Key
1 test or gauge port (optional)
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Table 85 (continued)
Dimensions in millimetres

Nominal All bullplugs Round Plugs with external hex Plugs with internal hex
thread plugs
size Diameter | Minimum | Depth of | Diameter | Overall | Hex size | Height of | Length Internal | Depth of | Length
of round | length of | counter- of length b (across hex b of plug hex size hex b of plug
threadto | bore? | counter- flats) with with
vanish bore P external internal
point hex P hex P
(in) D Ly c d L He B Le Hj G L
I, 21,43¢ 19,85 None None 51,0 22,2¢ 7,9 28,7 9,7h 7,9 25,4
%, 26,59°C 20,15 None None 51,0 27,07 9,7 31,8 1401 7,9 25,4
1 38,344 25,01 None None 51,0 34,99 9,7 35,1 16,01 9.7 254
1, 43,07 d 25,62 27,0 22,4 51,0 — — — — o —
17, 43,42d 26,04 27,0 25,4 51,0 — — — — — —
2 60,334 26,88 27,0 38,1 102,0 — — — ~\ — —
2, 73,034 39,91 41,5 44,5 102,0 — — — = — —
3 83,909 | 41,50 41,5 57,2 102,0 — — — — — —
3" 101,609 | 42,77 44,5 69,9 102,0 — — = — — —
4 114,304 44,04 44,5 76,2 102,0 — — B — — —
a8  Tolerance |+0,5 €  Tolerance _ 8'64 R Tolerance _ 8110
b Tolerance |* (1,'0 f Tolerance  _ 8’79 i Tolerance _ 843
¢ Tolerance |*$?° 9 Tolerance _ (1)'04 i Tolerance _ 8115
d Tolerance |* 8'25

Table 86 — Recommended bullplug installation procedure

Size Minimum recommended turns
(in) past hand-tight condition
1/2, 3/4 and 1 1 1/2
2 through4. 2

Thread compounds.tested in accordance with ISO 13678 shall be used and shall be
in serviceable condition in order to provide leak-free performance.

NOTE Recommended turns past hand-tight is normally sufficient to contain
rated working pressure and test pressures up to 103,5 MPa. However, re-tightening
up te)ansadditional one or two turns may be required in some cases.

10.21.4 Quality control

Product spe ification levels are not npplir‘ahln to hll"p“ng The qnalify control rnqllirnmnnfc shallbe in cordance

with Table 26.

10.21.5 Marking

Bullplugs shall be marked to conform to 8.11.

10.21.6 Storing and shipping

Bullplugs shall be stored and shipped in accordance with Clause 9.
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10.22 Valve-removal plugs

10.22.1 General

Valve-removal preparations and valve-removal plugs are specified in this subclause and Annex L. There are
four sizes and two pressure ratings.

Valve-removal plugs in this International Standard are not designed for use with test and blind flanges
manufactured with the standard dimensions of 10.1.

10.22.2 Pesign

Internal pressure-relief check valves, internal threaded connections and other internal devices-are permitted for
valve-remgpval plugs but are not specified in this International Standard.

10.22.3 pPimensions

Dimensior)s of valve-removal plugs, and dimensions for valve-removal plug preparations in bodieq, shall be in
accordande with Annex L.

10.22.4 Materials

Valve-rempval-plug body material shall meet the requirements of 5.2.and 5.10, except no impact testing is required.
Material shall be in accordance with material designation 60K for. 13,8 MPa (2 000 psi) to 69,0 MP4 (10 000 psi)
working pftessure and 75K for 103,5 MPa (15 000 psi) to 138,0 MPa (20 000 psi) working pressure. Vfalve-removal
plugs shall be material class DD, FF or HH.

10.22.5 AQuality control

Product specification levels are not applicable to valve-removal plugs. The quality control requiremenits shall be in
accordandge with Table 26. Pressure testing is nat réquired for valve-removal preparations and valve-rgmoval plugs.

10.22.6 arking

Marking shall be according to 8.10.

10.22.7 Btoring and shipping

Valve-rempval plugs shalkbe stored and shipped in accordance with Clause 9.
10.23 Other pressure-boundary penetrations

10.23.1 General

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

10.23.2 Performance requirements
Other pressure-boundary penetrations shall be capable of meeting the general requirements of 4.1 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.
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10.23.3 Design
This International Standard is not applicable to the design of other pressure-boundary penetrations. However, it is

the responsibility of the manufacturer to specify other pressure-boundary penetrations which have been qualified to
meet performance requirements.

10.23.4 Materials

Body material shall meet the requirements of the manufacturer’s written specifications and shall be compatible with
the well fluid.

10.23.5 Mdrking

There are ng marking requirements.

10.23.6 Storing and shipping

Storing and shipping shall be in accordance with Clause 9.

10.24 Back-pressure valves

10.24.1 General

Back-pressufe valves shall meet the requirements of tubing hangers:
10.24.2 Depsign

See 10.21.2,

10.24.3 Materials

Body materipl shall meet the requirements, 6f£/5.11. Material for other parts shall be in accordancg¢ with the
manufacturef’s written specifications.

10.24.4 Quality control

Product spegification levels are nol applicable to back-pressure valves. The quality control requirementsshall be in
accordance \vith Table 26.

10.24.5 Mg3rking

Marking shall be inzaccordance with 8.12.

10.24.6 stUl'iﬂ‘g'aﬂ'd'Sh;pp;llg

Storing and shipping shall be in accordance with Clause 9.

11 Repair and remanufacture

Requirements for repair and remanufacture are specified in Annex J.
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Annex A
(informative)

Purchasing guidelines

A.1 General

This anne
guidelines
configurat

The data 9

a) assist

b) assist
well e

To use th
configurat
together w
be manufs

A.2 Dat

The follow
chokes an
are design

The effec
explicitly
loading co

The purch

A.3 Typlical wellhead and christmas tree configurations

Examples

x provides guidelines for enquiry and purchase of wellhead and christmas tree equip
consist of data sheets to be completed by the purchaser, a series of typical wellhead@nd ¢
ons, and a decision tree for determining product specification levels.
heets are designed to perform two functions:

the purchaser in deciding what he wants;

hvironment, to the manufacturer for his use in designing and producing equipment.

is Annex A, a copy of the data sheets should be completed as accurately as possible
ons should be referred to, as needed, to select the requited equipment. The decision tre

ctured. A copy of the data sheet should then be attaechied to the purchase order or request fq

A sheets

d actuators. Table A.2 contains general information which pertains to the entire well. Table
ed to be used for each type of equipment.

s of external loads (i.e. bending moments, tensions, etc.) on the assembly of compon
ddressed by this International Standard (see 4.2.1.3). The purchaser should specify any

hfiguration.

bser should specifywhether the performance verification procedures in Annex F are applica

of-typical wellhead and christmas tree configurations are shown in Figures A.1 and A.2. /

are examy

ment. These
hristmas tree

the purchaser in communicating his particular needs and requirements, as well as infornpation on the

The typical
e Figure A.3,

ith its instructions, provides the recommended practice as’to which PSL each piece of equipment should

r proposal.

ing pages contain questions and information that can be used to select wellhead equipmént, including

5 A.3 to A12

ents are not
exceptional

Dle.

Also included

les‘of casing and bit programmes that are consistent with the wellheads as shown

A.4 Pro

duct specification levels (PSL)

A.4.1 General

PSL 1 includes practices currently being implemented by a broad spectrum of the industry for service conditions
recommended in this Annex A.

PSL 2 includes all the requirements of PSL 1 plus additional practices currently being implemented by a broad
spectrum of the industry for a specific range of service conditions as described in this Annex A.
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PSL 3 includes all the requirements of PSL 2 plus additional practices currently being implemented by a broad
spectrum of the industry for a specific range of service conditions as described in this Annex A.

PSL 3G includes all the requirements of PSL 3 plus additional practices currently being implemented by a broad
spectrum of the industry for a specific range of service conditions as described in this Annex A. The designation
PSL 3G is only utilized in those clauses and tables where necessary to define the additional gas-testing
requirements of equipment that can be gas-tested.

PSL 4 includes all the requirements of PSL 3G plus certain additional requirements and is intended for applications
that exceed the service conditions usually identified within the scope of this International Standard, and is normally
only used for primary equipment.

nows the recommended specification level for primary equipment. Primary equipment-of :1 wellhead
ludes as a minimum:

Figure A3 s
assembly ing
tubing head;
tubing hanger;
tubing head adapter;
lower master valve.

All other wellhead parts are classified as secondary. The specification.leével for secondary equipment may be the
same as or Ig¢ss than the level for primary equipment.

pproach to
vironment

of PSL should be based on a quantitative risk analysis which is a formal and systematic a
tentially hazardous events, and estimating the likelihood and consequences to people, er
s, of accidents developing from these events:

The selectio
identifying p
and resource

The following comments apply to the basic questions asked in Figure A.3.

A.4.2 NACE MR 0175

f the partial pressure of hydroegen sulfide (H5S) in the produced fluid equals or exceeds thg minimum
ified by NACE MR 0175 for\sour service.

This applies
amount speg

A.4.3 High|H,S concentration

Use “Yes” if
[70 parts per
than 70 x 101

Alternatively
wellhead. R(

the HyS concéntration of the produced fluid is such that in air an H>S concentration of

million (ppm)]<can develop in case of a leak (human sense of smell cannot detect concentrati
6)_

use “Yes” if the radius of exposure (ROE) to 100 ppm H,S is greater than 15 m (50 ft
DE is"defined in Texas Railroad Commission Rule 36, see A.4.5. Other methods of calcul

70 x 10-6
ons higher

from the
hting ROE

may apply dt,pcllu'illg omtocat lcguidtiunb.

The above requires the knowledge of the adjusted open-flowrate of offset wells. If this is not available, but if

hydrogen sul

fide can be expected, a 100 ppm ROE equal to 1 000 m (3 000 ft) may be assumed.

A.4.4 Close proximity

Users who are accustomed to the use of the close-proximity and radius-of-exposure concepts may substitute close

proximity for

216

gas well in Figure A.3.
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The proximity assessment should consider the potential impact of an uncontrolled emission of HoS threatening life
and environment near the wellhead. The following list of items can be used for determining potential risk:

a) 100 ppm ROE of H»S is greater than 15 m (50 ft) from the wellhead and includes any part of a public area
except a public road. ROE is defined in A.4.5. Public area means a dwelling, place of business, place of
worship, school, hospital, school bus stop, government building, a public road, all or any portion of a park, city,
town, village, or other similar area that one can expect to be populated. Public road means any street or road
owned or maintained for public access or use;

b) 500 ppm ROE of H,S is greater than 15 m (50 ft) from the wellhead and includes any part of a public area
including a public road;

c) wellis
d) wellis
e) wellis
f)  wellis
g) wellis
h) well is
These cor

located in any environmentally sensitive area such as a park, wildlife preserve, city limits, e
located within 46 m (150 ft) of an open flame or fired equipment;

located within 15 m (50 ft) of a public road;

located in or near inland navigable waters;

located in or near surface domestic water supplies;

located within 107 m (350 ft) of any dwelling.

ditions are recommended minimum considerations. Any local regulatory requirements shoul

A.4.5 Radius of exposure (ROE) of H,S

A.4.51
are not gi
ROE may
A.4.5.2

x=(

The following information is taken from Texas‘Railroad Commission Rule 36. SI metric-eq
en, as the method of ROE determination is _used in the United States only. Other methods
apply depending on local regulations.

For determining the location of the; 400 ppm ROE:

,589)(mole fraction HZS)(q)]O'6258

For deternmining the location of the 500 ppm ROE:

X =
where
X i

qg i

D,454 6)(mole fraction-H,S)(¢)]>**°®

5 the radius/of exposure, in feet;

5 thesmaximum volume flowrate determined to be available for escape, in cubic feet per day;

 be met.

bivalent rules
bf calculating

H,S is the mole fraction of hydrogen sulfide in the gaseous mixture available for escape.

A.4.53

The volume flowrate used as the escape rate in determining the radius of exposure

specified below, as applicable.

shall be that

a) For new wells in developed areas, the escape rate shall be determined by using the current-adjusted open
flowrate of offset wells, or the field-average current-adjusted open flowrate, whichever is larger.

b) The escape rate used in determining the radius of exposure shall be corrected to standard conditions of

14,65

psia and 60 °F (16 °C).
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A.5 Corrosivity of retained fluid

To select the desired material class in Table 3, the purchaser should determine the corrosivity of the retained,
produced or injected fluid by considering the various environmental factors and production variables listed in
Table A.2. General corrosion, stress-corrosion cracking (SCC), erosion-corrosion, and sulfide stress cracking
(SSC) are all influenced by the interaction of the environmental factors and the production variables. Other factors
and variables not listed in Table A.2 may also influence fluid corrosivity.

The purchaser should determine if materials shall meet NACE MR 0175 for sour service. NACE MR 0175 is only
concerned with the metallic material requirements to prevent sulfide stress cracking and not with resistance to
general corrosion. Consideration should also be given to the carbon dioxide partial pressure, which generally

relates to cofrosivity Imwetts as shown im Tabte At Thistable s aguidetne oty |

Analysis of p

The minimur
partial press
variables, su

a) temperature;

b) H,S levgl;

c) PpH;

d) chloridefion concentration;

e) sand prqduction;

f)  water prpduction and composition;

g) types ard relative amounts of produced hydrocarbons.

Finally, the purchaser should consider future service of the well when selecting a material class. This shqg

limited to anfjicipated changes in the acid gas partial pressures for production or increased water product

without incrg
other well tre

roduced fluids may not predict the field performance of metallic or non-metallic material.

n partial pressure of carbon dioxide required to initiate corrosion and the relatjve effect of
ures on the corrosion rate are strongly influenced by other environmentatfactors and
Ch as:

ased chloride content, but also should include consideration of operations such as acid
atments.

Table/A:1— Relative corrosivity of retained fluids as indicated
by CO, partial pressure

increasing
production

uld not be
jon with or
fication or

218

Retained fluids Relative corrosivity Partial pressure of CO,
MPa (psia)
General service non-corrosive <0,05 (<7)
Generatservice stighttycorrosive 6;65to0;24 (7to-30)
General service modergtely to highly > 0,21 (> 30)
corrosive
Sour service non-corrosive < 0,05 (<7)
Sour service slightly corrosive 0,05 to 0,21 (7 to 30)
Sour service modergtely to highly > 0,21 (> 30)
corrosive
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Table A.2 — 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 fluid temperature at wellhead:

Anticipated composition of produced fluids: CO, (ma) Chlorides (mg)
H,S (mg) Other

Anticipated completion or future workover or recovery operations which would affect pressure, temperature or fluid content:

New values:

Are there any government regulations that apply or must be met by this equipment?

If so, which one(s)?

Water or brine pH:
Does NAQE MR 0175 apply?

Will scale, |paraffin, corrosion or other types of inhibitors be used?

Inhibitor type: Inhibitor carrier: Bateh er continuous inhibition?
Will acidifi¢gation be performed? Type of acid:
Anticipated production rates: m3/d oil/condensate
m3/d gas
m3/d S&W 2
Will erosion be a concern? Cause:
External cpating? Yes, type No
Internal copting? Yes, type No

Delivery rdquirements:

Special shjpping, packing and storage instructions:

Casing prqgramme

Top joint in string

Size kg/m (Ib/ft) Grade Connection Total string Bit size
(OD) hanging wt mm (in)
daN (lbs)

Conductor

Surface casing

Protective casing

Production casing

Tubing

Type of completion: single or multiple

a8  Sand and water.
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Table A.3 — Wellhead equipment data sheet — Casing-head housing

Casing-head housing

Bottom connection:

Top connection:

PSL:

Size:

PR:

Rated working pressure:
Type:

Size:

Rated working pressure:
Type:

Outlets:

Equipment fo

Lock screws?

Baseplate red

Special mateijial requirements:

Casing hangdq

Temperature
Material class
Retained fluid
Witness? Ye

External coati

Internal coati

Flange boltingre

outlets:

Yes

uirements:

No

Slize:

Rated working pressure:

Type:

Number:

Valve-removal plug:

Valves (inboard): Qty
Valves (other): Qty

Companion flanges: Qty

Bullplugs: Qty

PSL: PR:
PSL: PR:
PSh:

Nipples: Qty

Needle valves: Qty

Gauges: Qty

Lock screw function:

r:

Size:

Type:

PSL:

PR:

rating (Table 2):

(Table 3):

corrosivity (Table'A.1):

Main run (studs):
Outlet inboard (studs):
Outlet other (studs):

Test and auxiliary equipment:

Wear bushing:

Running and retrieving tools:

Test plug:

Other requirements:

No
If yes, type

If yes, type

@ If yes, specify what and by whom.
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Casing-head spool
Bottom connection:

Top connection:

PSL: PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

[aH .
IIZCT

Outlets:

Equipment for outlets:

Lock screws? Yes No

Special mgterial requirements:

Rated working pressure:

Type:

Number:

Valve-removal plug:

Valves (inboard): Qty PSL: PR:
Valves (other): Qty PSL: PR:
Companion flanges: Qty _ RSL:

Bullplugs: Qty

Nipples: Qty

Needle valves: Qty

Gauges: Qty

Lock screw function:

Bottom caging spool pack-off size:

Type:

PR:

Casing hanger:
Size:

Type:

PSL:

PR:

Temperatyre rating (Table 2):

Material cl@ss (Table 3):

Retained fluid corrosivity(Table A.1):

Witness? [Yes @ No

External cqating?* No Yes If yes, type

Internal cobting? No Yes If yes type

Flange bolting requirements (Table 49) Exposed Non-exposed
Outlet inboard (studs): (nuts):
Outlet other (studs): (nuts):

Test and auxiliary equipment:
Wear bushing:

Running and retrieving tools:

Test plug:

Other requirements:

@ If yes, specify what and by whom.
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Table A.5 — Wellhead equipment data sheet — Tubing-head spool

Tubing-head spool

Bottom connection:

Top connection:

Outlets:

PSL:

PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

Size:

Equipment fo

Lock screws?|

Material requirements:

Bottom tubing

Tubing hange

Temperature
Material class
Retained fluid

Witness? Ye$

External coati

outlets:

Yes

Rated working pressure:

Type:

Number:

Valve-removal plug:
Valves (inboard): Qty

Valves (other): Qty
Companion flanges: Qty
Bullplugs: Qty

Nipples: Qty

Needle valves: Qty

Gauges: Qty
No

Lock screw function:

PSL:
PSL:
PSL:

PR:
PR:

spool pack-off:

Size:

=

Size:

Type:

PR:

Type:

PSL:

PR:

rating (Table 2):

Back-pressure valve type:

Surface-controlled(subsurface valve control lines:

(Table 3):

corrosivity~Table A.1):

Internal coating?~No

@ No
ng?<No Yes If yes, type
Yes If yes, type
Flange bolting requirements (Table 49) Non-exposed _ Exposed _ Exposed (low strength)

Main run (

studs):

Outlet inboard (studs):
Outlet other (studs):
Test and auxiliary equipment:

Wear bushing:
Running and retrieving tools:

Test plug:

Other requirements:

(nuts):
(nuts):
(nuts):

a

If yes, specify what and by whom.
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Table A.6 — Wellhead equipment data sheet — Cross-over flange

Cross-over flange PSL: PR:

Bottom connection: Size:

Rated working pressure:

Type:
Top connection: Size:

Rated working pressure:
Type:

Pack-off type:

Size:

Temperature rating (Table 2):

Material cl@ss (Table 3):

Retained fluid corrosivity (Table A.1):
Witness? [Yes @ No

External cqating? No Yes If yes, type

Internal copting? No Yes If yes, type

Flange bolfing requirement (Table 49) Non-exposed Exposed Exposed (low strength)

Main ryn (studs): (nuts):

2  If yes, $pecify what and by whom.

Table A.7 — Wellhead equipment data sheet — Tubing head adaptor

Tubing head adaptor PSlx PR:

Bottom comnection: Size:

Rated working pressure:

Type:
Top conneftion: Size:

Rated working pressure:

Type:

Surface-cgntrolled subsurface safety valve outlets:

Numbe:

Size:
Electrical feed-threugh connection?
Special mgterial'requirements:
Temperature rating (Table 2):
Material class (Table 3):
Retained fluid corrosivity (Table A.1):
Witness? Yes @ No
External coating? No Yes If yes, type
Internal coating? No Yes If yes, type
Flange bolting requirement (Table 49) Non-exposed _ Exposed __ Exposed (low strength)

Main run (studs): (nuts):

@ If yes, specify what and by whom.
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Table A.8 — Wellhead equipment data sheet — Christmas tree and choke

Upper master valve

Swab (crown) valve

Size Material 2

Lower master valve

Christmas tree — Single _ Dual ___ Solid block ___ Stacked ____

PSL PR

External
coating?
If yes,
state type

Flanged

bolting Ring
requirements ¢ gasket
Studs Nuts type

Wing valve—
Wing valve(s
Tee/cross (ci
Choke

nboard

—other

cle one)

End flange

Companion fl
Instrument flg
Tree cap/top
Rated workin
Retained fluid
Temperature

Material clasy

hnges

nges

conn.

J pressure:

corrosivity (Table A.1):

rating (Table 2):

(Table 3):

Upper mastef prepared for actuator: Yes__ No\ Ifyes, specify class | or Il below PR cplumn
Wing valve—jnboard prepared for actuator: Yes No If yes, specify class | or Il below PR cplumn
Wing valve—pther prepared for actuator: Yes ___ .() No ___ Ifyes, specify class | or Il below PR cplumn
Choke: adjusjable or fixed:
Orifice size: Nominal size:
Pressure drop:
Flowline connection: Size:

Type:
Special matefial requirements:
Other requirements:
Upper master valve type actdator requirements:  Pneu./piston Hydr./piston Elecjric
Supply presspire/power. Pneu./diaphragm Hydr./diaphragm _ Elecfric
Air Gas
Wing valve type-actuator requirements: Pneu./piston Hydr./piston Elecjric

Preu-/diaphragm Hydrfdiaphragm————Fleetric

Supply pressure:
Other:

b

a8  Define or specify material requirements and, if cladding or other corrosion-resistant materials are to be inlaid, state base material
type/clad material type, e.g. 4130/625.

If yes, specify what and by whom.
¢ Indicate required bolting for the applicable retained fluid and temperature classification specified in Table 49.
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Table A.9 — Wellhead equipment data sheet — Compact casing-head housing

Compact casing-head housing PSL: PR:
A. Bottom connection: Size:
Rated working pressure:
Type:
Outlets: Size:
Rated working pressure:
Type:
Number:
Equipmen{ for outlets: Valve-removal plug:
Valves (inboard): Qty PSL: PR:
Valves (other): Qty RPSL: PR:
Companion flanges: Qty PSL:
Bullplugs: Qty
Nipples: Qty
Needle valves: Qty
Gauges: Qty.
Lock screws? Yes No Lock screw function:
Base plate|requirements:
Witness? No Yes @
Special mgterial requirements:
Bottom caging spool pack-off: Size:
Type:
Casing hanger:
Size:
Type:
PR:
PSL:
Temperature rating (Table-2):
Material cl@ss (Table 3):
Retained fluid corresivity (Table A.1):
External cqating?* No Yes If yes, type:
Internal cobtirg?2—Ne Yes Hyestype:
Flange bolting requirements (Table 49) Non-exposed Exposed Exposed (low strength)
Outlet inboard (studs): (nuts):
Outlet other (studs): (nuts):
Other requirements:

@ If yes, specify what and by whom.
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Table A.9 (continued)

B. Top connection:

Outlets:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

Number:

Equipment fof outlets:

Lock screws? Yes

Special mateijial requirements:

Casing hangdr:

Temperature fating (Table 2):
Material clasq (Table 3):
Retained fluid corrosivity (Table A.1):

External coating? No

Internal coating? No

Flange bolting requirements (Table 49)
Outlet inbgard (studs):
Outlet othger (studs):

Wear bushing

¢

Test and auxiliary ‘equipment: (top and/or bottom)

Valve-removal plug:

Valves (inboard): Qty PSL:
Valves (other): Qty PSL:
Companion flanges: Qty PSL:
Bullplugs: Qty
Nipples: Qty
Needle valves: Qty
Gauges: Qty

No Lock screw function:

Size:

Type:

PSL:

PR:

Yes If yes, type:

Yes If yes, type:

Non-exposed Exposed Exposed (low strength)

(nuts):

(nuts):

Running and retrieving tools:

Test plugs:

Other requirements:
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Table A.10 — Wellhead equipment data sheet — Wellhead safety valves

Wellhead

General

SSV/USV

safety valves

Special environmental conditions

Coating

Shipping instructions

SSV/USV Valve

Unusual ambient or operating temperatures, or atmospheric
conditions conducive to corrosion or underwater use.

Performance test agency
(PR 2 SSV/USV Valves)

Manufacturer

Size

Rated working pressure

Temperature range

Actuator

Manufacturer

Cylinder rated working pressure

Operating pressure

Temperature range

Lock-open device

uUSv

Model and type

Model and type

Purchaser-e_specify available supply pressure, i

Working water depth

applicable.
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Table A.11 — Wellhead equipment data sheet — Choke sizing

Application

Fluid

Quant

ity

End connections/A&B Dimensions @

Pressure rating/Inlet

Outlet

Temperature rating

Mater

al class

Bndy

Trim

PSL

PR

Servid

e conditions at

Max. flow (Units)

Normal flow (Units) Min. flow (Units

Press

lre

Inlet

Outletor A P

Temp

Eratu

re at inlet

Oil

Flowrate

S.G. (if available)

Gas

Flowrate

or G.O.R.

S.G. (if available)

Liquid

Flowrate

S.G. (if available)

Manual/actuated

Actua

or type/make/model

Powe

source

Manual override

Positi

bn indication

lLogal

Remote/position transmitter

Positi

ner

Additi

bnal comments

@  See Figures 20 and 21.
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Table A.12 — Wellhead equipment data sheet — Actuator and bonnet

Quantity Quantity Quantity
Pneumatic Hydraulic Electric
Diaphragm Single Conventional Rising stem
Double Non-rising stem
Retained fluid Rising stem
Piston Single Non-rising stem
Double Wirecutter | Wire/cable size .
Seif-contained [ Stand-afone powersource | _
Supply requirements/specifications
Pneumatic Hydraulic
Availgbility MPa (psi) Availability MPa (psi)
Max. Min. Max. Min. [
Clean|air Well fluid
Nitrogen non-NACE NACE |
Well das non-NACE Self-contained
Other NACE Other
Electric
Voltage
DC AC Phase Frequency
Curreft available
Other
Actudtor requirements Field data
Specjﬁcations Actuator Customer
Tempeprature rating (Table 2) Field location
Retained fluid (Table A.1) Platform
Materlals class (Table 3) Well No.
External coating? No Yes Closed-in tubing head pressure MP& (psi)
If yéstype
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 PR2 2
Maximum working pressure MPa (psi) 3 _
¢
4 _—
Material class: Temperature rating:
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a) Option 1/

fm

b) Qption 2

c) Qption 3

d) Surface

safety valve

Ogtion 4

Key

1 Tubing head top flange 34,5 MPa (5 000 psi)
2 Casing hgad top flange 20,7 MPa (3 000 psi) or 34,5 MPa (5 000 psi)

Typical programmes

Option 5

e) Surface safety valve

Casing programme

Bit programme

Casing head top flange

Tubing head top

flange

mpm (in) mm (in) mm — MPa (in — psi) mm — MPa (in { psi)
219,1 (8 */g x 139,7 (5,4s) 200,0 (7 "/g) 279 -20,7 (11 — 3 000) 179 — 34,5 (7 /16 + 5 000)
244.5 (9 ¥s) x 1775831) 215,9 (8 '1,) or 222,2 (8 */.) or
273,1 (10 */}) x A93(7°(7 /) 250,8 (9 /s) 279 — 34,5 (11 — 5 000)

Figure A.1 — Typical wellhead and tree configuration 34,5 MPa (5 000 psi) rated working pressure
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a)

/\ e) Surface safety valve
Option 5

o
=1
5
=}
\\\ \

69,0 MPa (10 000 psi)
H) Option 2

)

d) Option 3

C

d) Surface safety valve @q:ﬂ
Option 4

s )

f) Casing back-prepsure

control valve
JN .
69,0 MPa (10 000 ps})

[

© Ja\ 34,5 MPa (5 000 psi)

Figure A.2 — Typical wellhead and tree configuration 69,0 MPa (10 000 psi) rated working gressure
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Typical programmes (metric)

Casing programme Bit programme Casing-head Casing-head Tubing-head
housing top flange spool top flange top flange
mm mm mm — MPa mm — MPa mm — MPa
406,4 x 273,1 x 193,7 374,7 x 250,8 or 241,3 425-34,5 279 -69,0 179 - 69,0
406,4 x 298,5 x 244,5 x 177,8 Liner 374,7 x 269,9 x 215,9 425-34,5 346 - 69,0 179 - 69,0
279-69,0
339,7 x 244,5x177,8 311,2x215,9x 152,4 346 — 34,5 279 -69,0 179 -69,0
273,1x193,7 x 127,0 250,8 x 165,1 279 -34,5 279 -69,0 179 -69,0
Typical prog*ammes (US Customary units)
Casing pllogramme Bit programme Casing-head Casing-head Fubingthead
housing top flange spool top flange top flange
in in in— psi in — psi in— psi
16 x 10 {4 x 7 %g 14°%,%x97lg0or 9 ', 16 %, — 5000 11—10 000 7 16— 10 000
16 x 11 %, x 9 % x 7 Liner 14°%,x 10 %3 x 8 '/, 16 %, — 5000 13 %3 — 10 000 7 116 — 10 000
11-10 000Q
13 % xP g x 7 12", x 8", x 6 13 %3 — 5 000 11— 10000 7 '/16 — 10 000
10 %, x| %l x 5 97/5x 6/, 11 -5 000 11 <10 000 7 16— 10 000

Figure A.2 — Typical wellhead and tree configuration 69,0 MPa (10 000 psi) rated working pregsure
(continued)
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Start here

Rated working
pressure Yes High H,S Yes
> 103,5 MPa concentration? PSL36
(15 000 psi)?
No No
Y
Gas well? e PSL 3G
No
PSL 3
. > 34,5-MPa
Yes i Yes Rated k ’ Yeq
NACE IR 01757 fighfzS o o Gas well? PSL 3G
concentration? p (5,000 psi)
No
No No < 345 MPa —— PSL 3
(5000 psi)
PSL 2
Gas well? Yes Rated working > 34,5 MPa (5 000 psi) PSL 3
’ pressure
< 34,5 MPa (5 000 psi)
No PSL 2
. > 34,5 MPa (5 000 psi)
Rated working PSL 2
pressure
< 34,5 MPa (5 000 psi)
PSL 1
Rated working > 34,5 MPa Yes
prdséure _ Gas well? PSL 3
q (5 000 psi)
No
PSL 2
< 34,5 MPa (5 000 psi)
PSL 1

Figure A.3 — Recommended minimum PSL for primary parts of wellhead and christmas tree equipment
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Annex B
(informative)

US Customary unit tables and data for this International Standard

B.1 General information

B.1.1 Purplose

This annex p
to those Sl u

The dimensi

that would H
Standard.

B.1.2 Cony

rovides dimensions and data expressed in US Customary units which may be used,as”alterr
hits used in the body of this International Standard.

bnal values obtained by application of the conversion rules in this annex are“different from
e obtained by exact conversion of the dimensional values given in-the’ body of this In

rersion rules

The dimensigns in Sl units were obtained by converting from dimensional tables of APl Spec 6A in accor

ISO 31. The

Convert
account
the tablg

a)

b)
exactm

EXAMPLE
NOTE TH

Then dd
dependi

c)

EXAMPLE
110 mm.

In summary,

conversion is illustrated in the following example.

first from decimal inch to exact fraction. Then express this as an exact decimal value. This
for the fact that API designs originated in the fragtional inch system. Therefore, a dimensior
s actually means 4 5/16 or4,312 5in.

Then muiltiply the resulting exact decimal equivalent of the fractional-inch dimension by 25,4 mm to

llimetre dimension.
4,312 5in =109,537 5 mm.
e comma is always used as the decimal sign.

the rounding indicated’ for the particular dimension. Rounding rules differ for different d
ng on the application ef the dimension.

If the above dimension were to be rounded to the nearest even 5 mm, the resulting dimensio

the conversion is in three steps, as follows: 4,31 in ~ 4,312 5in ~ 109,537 5 mm ~ 110 mm.

ative units

the results
ternational

Hance with

is done to
of 4,31 in

obtain the

mensions,

h would be

In all cases,

ntérchangeability takes preference over mathematical conversion.

The same holds true for conversions from metric dimensional units of future specified equipment into US

Customary u

nits.

B.2 6B and 6BX flanges

B.2.1 Pressure ratings

The selected ratings in megapascals have been converted from the dimensional tables of API Spec 6A in such a
way as to preserve the ratio of pressure ratings in pounds per square inch, while still using convenient simple

numbers:
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MPa psi
13,8 2000
20,7 3 000
34,5 5000
69,0 10 000
103,5 15 000
138,0 20 000
B.2.2 Ngminal-sizes
Nominal bpre sizes for flanges in this International Standard were converted from the rounded US-Customary unit
values to $1 unit values, to the nearest millimetre. Thus, the following nominal sizes are equivalent:
mm in
46 1 %%
52 2
65 2%
78 or 79 3 "1g 0or 3 U
103 4 e
130 N
179 7 e
228 9
279 11
346 13 /g
425 16 °/,
476 18°,
527 20°%,
540 21",
680 26 %,
762 30
B.2.3 Type 6B flange-dimensions — Interchangeability
The desigh of 6B-flanges is based on the design of ASME B16.5 steel flanges. This common set of dimensions
permits sgdme interchangeability between the two designs if ring joint flanges are used on the correspgonding ANSI
flanges. Fpr-this reason it was decided to preserve this interchangeability by considering the previougly published
ANSI mettic-flange-dimensions-when-establishing-the-metric-sizes—for-this-hternational-Standard—This resulted in

slightly different bolt hole sizes than would result from using the rounding rules in B.2.5, since the metric ANSI
flanges are usable with metric fasteners. Other dimensions were rounded using the rules in B.2.5, resulting in
slightly more accurate flange thickness and bolt circle dimensions, but which are well within the tolerance range of
the previously published ASME B16.5 dimensions.

B.2.4 Fasteners — Sizes

The metric flanges are to be used with inch fasteners. Adoption of metric fasteners on 6BX flanges is not practical
due to the compact design of the flanges and due to the fact that metric fasteners with equivalent strength are
slightly larger than inch fasteners. The use of metric fasteners on 6B flanges is possible, however metric fasteners
with the strength and hardness requirements necessary to satisfy the requirements of this International Standard
are difficult to obtain.
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B.2.5 Rounding rules

The following rules were used to develop flange dimensions:

a) Maximum bore

Round to the nearest 0,1 mm.

EXAMPLE 1

2,09in~ 2,093 5in ~53,181 25 mm ~ 53,2 mm.

b) Flange OD

Round to the
EXAMPLE 2
c) Maximu

EXAMPLE 3

e) Thickne
Round up to

f) J1,J2a

Round to nearest 0,1 mm. Tolerance on J1: — 3 mm.

g) Radius at back face

Convert as fq

h) Bolt hole

llows:

location

Tolerance: 0

8m.

m chamfer

0,12 in ~3 mm; 0,25 in ~ 6 mm.
d) Raised-face diameter

Round to nerrest 1 mm. Tolerance: + 1 mm.
5s of flange

next 0,1 mm. Tolerance: + 3 mm.

nd J3 dimensions

nearest 5 mm. This is consistent with ANSI practice.

8,12 in~ 8,125 in = 206,375 mm ~ 205 mm. Tolerance: 0,06 in * 2 mm; 0,12 in 3 mm.

mm in

10 0,38
16 0,62
19 0,75
21 0,81
25 1,00

i) Boltcircle

Round to nearest 0,1 mm.
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j)  Bolt hole diameter

Round up

to next even millimetre. Tolerances are as follows:
Hole size Tolerance
<42 mm (féys) mm
> 42 mm (+2¢) mm
FAmm (fgs) LA

k) Stud lengths

Recalculate in metric units and round to nearest 5 mm.

) Segmented flange dimensions

Segmented flange dimensions are as follows:

— H dimension: Round to nearest 0,1 mm.

— Hdimension: 0,12 in becomes 3 mm.

0

— K dimension: Round to nearest 0,1 mm. Tolerance: (*0'5) mm.

— Q dimension: Round to nearest 0,01 mm. Tolerance:*+ 0,25 mm.

m) Roug
Round all
n) Ring

Convert e

B.3 Oth

N machine dimensions for inlaid ring grooves

dimensions up to the nearest 0,5 mm. Tolerance: + 0,8 mm.

jasket and groove dimensions

actly to the nearest 0,01 mmsexcept for the hole size D of the RX and BX ring joints.

ler equipment dimensions

B.3.1 Valve end-to-end/dimensions — Interchangeability

For all val
have been

B.3.2 Cr

es having corresponding end-to-end dimensions in ASME B16.34, the ASME B16.34 metri

used. For all other valves, the dimension is rounded to the nearest 1 mm, with a tolerance d

C dimensions
f 2 mm.

These dimensions are rounded to the nearest 0,5 mm with a tolerance of = 0,8 mm.

B.3.3 Multiple completion centreline spacing

These dimensions are converted and expressed to two decimals. The resulting dimension and tolerance shall be
selected so that the physical size will always be within the tolerance range of 0,005 in when a tolerance of 0,12 mm

is applied.
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EXAMPLE

2003(E)

Dimension, 1,390 in from flange centre + 0,005 in. Alternatives are as follows:

Lower limit: 1,385 in = 35,179 mm (35,18 or 35,19).

Centre: 1,390

in ~ 35,306 mm (35,30 or 35,31).

Upper limit: 1,395 in ~ 35,433 mm (35,42 or 35,43).

Choose the first centre dimension, 35,30 mm, since it is a round number.

B.4 Conversion factors

B.4.1 Lend

1inch (in) =

th

P5,4 millimetres (mm), exactly

B.4.2 Pressure/stress

1 pound-forc

b per square inch (psi) = 0,006 894 757 megapascal (MPa)

1 megapascal (MPa) = 1 newton per square millimetre (N/mm?2)

NOTE 1

par = 0,1 MPa.

B.4.3 Impdct energy

1 foot-pound
B.4.4 Torq
1 foot-pound
B.4.5 Tem

Celsius = 5/9

B.4.6 Forc

1 pound-forc

B.4.7 Mass

1 pound-mas

(ft-Ib) = 1,355 818 joule (J)

ue

(ft-Ib) = 1,355 818 newton metre (N-m)

berature

(Fahrenheit — 32)

P

5 (Ibf) = 4,448 229 hewton (N)

s (Ibri)= 0,453 592 37 kilogram (kg) exactly

B.5 US Customary unit tables and figures

US Customary unit versions of the data in tables and figures given in Sl units in the main body of this International
Standard are included in this annex to prevent cluttering the tables or figures with more numbers than can easily be
read without confusion. For the convenience of the user, the figures and tables are numbered in this annex using
numbers identical to those in the main body but with the prefix B. Users of this annex should review all notes and
explanations that accompany the same table specified in the main body of this International Standard.
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31,5° +2,5°

]

ISO 10423:2003(E)

Dimensions in inches

v

174

10° #1°
1 /
/
/

IA

'7(0

—L / < 4L5°
R /8 S~
37,5° £2,5° N\ N

t =< 1/8

1716 £1/32

a) For neck thickness < 7/8 b) Forneck thickness > 7/8

t> 1/8
1716 £1/32 ‘

3/

Figyre B.9 — Weld end preparation for type 6B and 6BX weld neck flanges (US Customary units)
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Table B.36 — Type 6B flanges for 2 000 psi rated working pressure (US Customary units)

Dimensions in inches

< ([ x L45°
< [ x 45°
Q Q"{L
£, 23S
,]e 1T /
< b
| | <[ "] 8
<>
A
i
.
I
/ d
a
r
NOTE Rihg groove to be concentric with bore within 0,010 total indicator runout.
a8  Referencg dimension.
b Break shgrp corners.
¢ Top.
d  Bolt hole ¢entreline located within 0,03 in of theoretical BC and equal spacing.

a) Flange section integral flange

Dimensipns in inches
(1) @ | @2 | © 5 | ® @) ® || @
Nominal size Basic flange dimensions
and bore . . . . . R .
of flange Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness thickness of hub
face of flange of flange
B OD tol. C K T (0] X
+0,12
0

2" Z,09 6,50 T 0,06 0,12 1,75 T,3T T,00 3,31

2% 2,59 7,50 + 0,06 0,12 5,00 1,44 1,12 3,94

3 3,22 8,25 +0,06 0,12 5,75 1,56 1,25 4,62

46 4,28 10,75 +0,06 0,12 6,88 1,81 1,50 6,00

5" 5,16 13,00 + 0,06 0,12 8,25 2,06 1,75 7,44

7 e 7,16 14,00 +0,12 0,25 9,50 2,19 1,88 8,75
9 9,03 16,50 +0,12 0,25 11,88 2,50 2,19 10,75
11 11,03 20,00 +0,12 0,25 14,00 2,81 2,50 13,50
13 % 13,66 22,00 +0,12 0,25 16,25 2,94 2,62 15,75
16 %, 16,78 27,00 +0,12 0,25 20,00 3,31 3,00 19,50
21, 21,28 32,00 +0,12 0,25 25,00 3,88 3,50 24,00

240 © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

Table B.36 (continued)

Dimensions in inches

(1) 1) | an | azn [ @y | ay | w5 [ e
Nominal size Bolting dimensions
2??'::; Diameter Number Diameter Diameter of bolt holes Length Ring
of bolt of bolts of bolts of stud number
circle bolts
BC tol. © Loy R or RX
2" 5,00 8 % 0,75 +0,06 4,50 23
2% 5.88 8 % 0.88 +0.06 5.00 6
3" 6,62 8 %4 0,88 +0,06 5,25 31
4" 8,50 8 s 1,00 +0,06 6,00 37
5'g 10,50 8 1 1,12 +0,06 6,75 41
7 e 11,50 12 1 1,12 +0,06 7,00 45
9 13,75 12 1 1,25 +0,06 8,00 49
11 17,00 16 1Y, 1,38 +0,06 8,75 43
135 19,25 20 1Y, 1,38 +0,06 9,00 q7
163, 23,75 20 1, 1,62 +0,09 10,25 45
21", 28,50 24 1% 1,75 #,0,09 11,75 13
e Minimum bolt hole tolerance is — 0,02.
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Table B.36 (continued)

Ji
1 |

— g /, j /
~ . . . . H

7

| |
[
=z
[l | E [l ~ [l |
! ! ! ! D)
(—i——/ 1 = 1 é—u——\% | A
I I I I I
b) Threaded flange c) Welding neck line-pipe flange
Dimensions in inches
(1) an | aey | a9 | e | ey | @
Nominal size Hub and bore dimensions
and bore . - .
of flange Hub length Hub length Hub length Neck diameter welding Maximum
threaded threaded welding neck line-pipe flange bore of
line-pipe casing neck line- welding
flange flange pipe flange neck flange
L Lc Ly +0,06 H tol.' Ji
2 e 1,75 — 3,19 2,38 +0,09 2,10
2% 1,94 — 3,44 2,88 +0,09 2,50
3" 2,12 — 3,56 3,50 +0,09 3,10
4" 2,44 3,50 4,31 4,50 + 0,09 4,06
5 2,69 4,00 4,81 5,56 +0,09 4,84
7 e 2,94 4,50 4,94 6,63 +0,16 5,79
9 3,31 5,00 5,56 8,63 +0,16 7,84
11 3,69 5,25 6,31 10,75 +0,16 9,78
13 %/ 3,94 3,94 — — — —
16 ° 4,50 4,50 — — — —
217, 5,38 5,38 — — — —
" Minimum tolerancedorthis dimension is — 0,03.
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Table B.37 — Type 6B flanges for 3 000 psi rated working pressure (US Customary units)

Dimensions in inches

= ( x 45°
= ( x 45°
N _
N Q\Q‘
A 0 2
,/2 1T /
< b
o
<
| =] <| 8| 8
<
A
|
4 _ 1
I
a
, V4
NOTE Ring groove to be concentric with bore within 0,010 tetal indicator runout.
a8  Referepce dimension.
b Break $harp corners.
¢ Top.
d  Bolt hole centreline located within 0,03 in of thedretical BC and equal spacing.
a) Flange section integral flange
Dimgnsions in inches
(1) (2) (3) | 4) | (5) (6) (7) (8) (9)
Nominal size Basic flange dimensions
and bore| . R R . R . .
of flange| Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness thickness of hub
face of flange of flange
B OD tol. C K T 0 X
+0,12
0
2 e 2-69 8;56 +6-66 842 4-88 484 456 4,12
2 %6 2,59 9,62 + 0,06 0,12 5,38 1,94 1,62 4,88
3" 3,22 9,50 + 0,06 0,12 6,12 1,81 1,50 5,00
4" 4,28 11,50 + 0,06 0,12 7,12 2,06 1,75 6,25
5", 5,16 13,75 + 0,06 0,12 8,50 2,31 2,00 7,50
7 e 7,16 15,00 +0,12 0,25 9,50 2,50 2,19 9,25
9 9,03 18,50 +0,12 0,25 12,12 2,81 2,50 11,75
11 11,03 21,50 +0,12 0,25 14,25 3,06 2,75 14,50
13 %4 13,66 24,00 +0,12 0,25 16,50 3,44 3,12 16,50
163, 16,78 27,75 +0,12 0,25 20,62 3,94 3,50 20,00
20 %, 20,78 33,75 +0,12 0,25 25,50 4,75 4,25 24,50
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Table B.37 (continued)

Dimensions in inches

(1) 10 | @ 12 [ a3y | a9 | @y [ e
Nominal size Bolting dimensions
2?:::&: Diameter Number Diameter Diameter of bolt holes Length Ring
of bolt of bolts of bolts of stud number
circle bolts
BC tol. © Lggp R or RX
2" 6,50 08 I 1,00 +0,06 6,00 24
2% 7.50 08 1 1.12 + 0.06 6.50 27
3|/s 7,50 08 I 1,00 + 0,06 6,00 31
4 V16 9,25 08 1" 1,25 + 0,06 7,00 37
5|/s 11,00 08 1, 1,38 + 0,06 7,75 41
7 Vs 12,50 12 14 1,25 + 0,06 8,00 45
15,50 12 134 1,50 + 0,06 9,00 49
1l 18,50 16 13 1,50 + 0,06 9,50 53
13 21,00 20 1%, 1,50 +0,06 10,25 57
164 24,25 20 1 %4 1,75 +0,09 11,75 66
2004 29,50 20 2 2,12 + 0409 14,50 74
e Minimum bolt hole tolerance is — 0,02.
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Table B.37 (continued)

H, |
Ji
|
' |
! - '
e B n . | -
Ty | | | | |
(—i——/ i A —— é—i——% i é E— —
I I I I I I
b) Threaded flange c) Welding neck line-pipe flange
Dimensions ih inches
(1) an | ay | a9 | e | ensd @@ | @
Nominal size Hub and bore dimensions
2;?'::; Hub length Hub length Hub length Hub length Neck diameter welding Maximum
threaded threaded tubing welding neck line-pipe flange bgre
line-pipe casing flange neck line- of wglding
flange flange pipe flange neck flange
L Lc Lt Ly (0,06 H| tol. J
2" 2,56 — 2,56 4,31 2,38 +0,09 197
2% 2,81 — 2,81 4,44 2,88 +0,09 25
3" 2,44 — 2,94 4,31 3,50 + 0,09 2,93
4" 3,06 3,50 3,50 4,81 4,50 +0,09 3,86
5" 344 4,00 — 5,31 5,56 +0,09 484
7 e 3,69 4,50 — 5,81 6,63 +0,16 5J9
9 4,31 5,00 — 6,69 8,63 +0,16 TR7
11 4,56 5,25 — 7,56 10,75 +0,16 9,84
13 %4 4,94 4,94 — — — — +
16 %, 5,06 5,69 — — — — +
20, 6,75 6,75 — — — — +
f Miimum tolerance for thi§ diffiension is — 0,03.
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Table B.38 — Type 6B flanges for 5 000 psi rated working pressure (US Customary units)

Dimensions in inches

= [ x L45°
s ( x 45°
IN%
Q Q\Q‘
4’0 .
,]2 T — /
E b
< — = x| g8
<>
R
|
y . ]
I
/ d
a
; Z
NOTE Rihg groove to be concentric with bore within 0,010 totalindicator runout.

Referencg dimension.
Break shgqrp corners.

Top.
d  Bolt hole ¢entreline located within 0,03 in of theoretical BC and equal spacing.

o o

o

a))Flange section integral flange

Dimensipns in inches

(1) (2) 3) | (4) | (5) (6) (7) (8) (9)

Nominal size Basic flange dimensions
and bore . . R R . . .
of flange Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness thickness of hub
face of flange of flange
B oD tol. c K T 0 X
+0,12
0
2" 2,09 8,50 + 0,06 0,12 4,88 1,81 1,50 4,12
2% 2,59 9,62 + 0,06 0,12 5,38 1,94 1,62 4,88
3" 3,22 10,50 +0,06 0,12 6,62 2,19 1,88 5,25
44 4,28 12,25 +0,06 0,12 7,62 2,44 2,12 6,38
5 5,16 14,75 + 0,06 0,12 9,00 3,19 2,88 7,75
7 e 7,16 15,50 +0,12 0,25 9,75 3,62 3,25 9,00
9 9,03 19,00 +0,12 0,25 12,50 4,06 3,62 11,50
1" 11,03 23,00 +0,12 0,25 14,63 4,69 4,25 14,50
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Table B.38 (continued)

Dimensions in inches

(1) ) | an | aa [ @y | a9 | as | (e
Nominal size Bolting dimensions
and bore . . . .
of flange Diameter Number Diameter Diameter of bolt holes Length Ring
of bolt of bolts of bolts of stud bolts number
circle
BC tol. © Loy R or RX
2" 6,50 8 g 1,00 +0,06 6,00 24
2% 7.50 8 1 1.12 +0.06 6.50 27
3 8,00 8 14 1,25 +0,06 7,25 5
4" 9,50 8 1, 1,38 +0,06 8,00 9
5 11,50 8 17, 1,62 +0,06 10,00 4
7 e 12,50 12 1%, 1,50 +0,06 10,75 6
9 15,50 12 1% 1,75 +0,09 12,00 40
1 19,00 12 17/ 2,00 +0,09 13,75 4
¢ Mifimum bolt hole tolerance is — 0,02.
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Table B.38 (continued)

Ji
/I . | !

[l ] ( S
~N . . . . H

i iipmuiiizmm il

Ly

i Wi
b) Threaded flange c) Welding neck line-pipe flange
Dimensions in irfiches
d | an | e | w9 | ey | ey ¥ e | @
Hub and bore dimensions
Nominfal size | Hub length Hub length Hub length Hub length Neck diameter welding- Maximym
and pore threaded threaded tubing welding neck line-pipe flange bore of
of flange line-pipe casing flange neck line- welding
flange flange pipe flange neck flange
L Lc Lt Ly +0,06 H tol.' Ji
2 Ve 2,56 — 2,56 4,34 2,38 +0,09 1,72
2 Y6 2,81 — 2,81 4,44 2,88 +0,09 2,16
31|/s 3,19 — 3,19 4,94 3,50 +0,09 2,65
4 Ve 388 3,88 3,88 5,19 4,50 +0,09 347
5|/s 4,44 4,44 = 6,44 5,56 +0,09 4,34
7 Ve 5,06 5,06 — 7,13 6,63 +0,16 5,22
6,06 6,06 — 8,81 8,63 +0,16 6,84
11 6,69 6,69 — 10,44 10,75 +0,16 8,53
" Minimum tolerance for this dimensionijs + 0,03.
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Table B.39 — Rough machining detail for corrosion-resistant ring groove (US Customary units)

Dimensions in inches
Surface roughness in microinches

A
23° +0,5°
B
______________ ————t——
/ I
-
5
o
250
\
R 0,062
@  Allow 1/8 in or greater for final machining of weld overlay.
Dimgnsions in inches
Ring Outside Width Depth Ring Outside Width Depth
numbe diameter of groove of groove number diameter of groove of groove
of groove of groove
A B C A B C
+0,03 +0,03 +0,03 +0,03 +0,03 +0,03
0 0 0 0 0 0
BX 150 3,22 0,72 0,36 R 41 7,92 0,75 0,45
BX 151 3,39 0,74 0,36 R44 8,42 0,75 0,45
BX 152 3,72 0,77 0,38 R 45 9,11 0,75 0,45
BX 153 4,38 0,83 0,41 R 46 9,17 0,81 0,52
BX 154 5,01 0,88 0,44 R 47 10,11 1,06 0,64
BX 155 6,26 0,97 0,47 R 49 11,42 0,75 0,45
BX 156 9,85 1,20 0,58 R 50 11,61 0,94 0,58
BX 157 12,10 1,32 0,64 R 53 13,55 0,75 0,45
BX 158 14,39 1,42 0,70 R 54 13,74 0,94 0,58
BX 159 17,36 1,55 0,77 R 57 15,80 0,75 0,45
BX 160 16,39 1,06 0,70 R 63 17,89 1,34 0,77
BX 162 19,16 0,98 0,47 R 65 19,30 0,75 0,45
BX 163 22,51 1,28 0,86 R 66 19,49 0,94 0,58
BX 164 23,08 1,57 0,86 R 69 21,80 0,75 0,45
BX 165 25,23 1,35 0,89 R 70 22,11 1,06 0,64
BX 166 25,84 1,65 0,89 R 73 23,86 0,81 0,52
BX 167 30,58 1,18 0,98 R 74 24,11 1,06 0,64
BX 168 30781 1,29 0,98 R 82 3,05 0,75 0,45
BX 169 7,29 0,94 0,52 R 84 3,30 0,75 0,45
BX 303 34,33 1,46 1,17 R 85 3,99 0,81 0,52
R20° 3,36 0,62 0,39 R 86 4,55 0,94 0,58
R 23 4,05 0,75 0,45 R 87 4,92 0,94 0,58
R 24 4,55 0,75 0,45 R 88 5,99 1,06 0,64
R25P 4,67 0,62 0,39 R 89 5,61 1,06 0,64
R 26 4,80 0,75 0,45 R 90 7,36 1,19 0,70
R 27 5,05 0,75 0,45 R 91 11,89 1,59 0,83
R 31 5,67 0,75 0,45 R 99 10,05 0,75 0,45
R 35 6,17 0,75 0,45 R 201° 2,36 0,50 0,30
R 37 6,67 0,75 0,45 R 205° 2,80 0,50 0,42
R 39 717 0,75 0,45 R210° 4,20 0,66 0,39
R215° 5,92 0,75 0,45
b See10.1.2.4.5.
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Table B.40 — Type 6BX integral flanges for 2 000 psi; 3 000 psi; 5 000 psi and 10 000 psi rated working

= R 0,

pressures (US Customary units)

a > J

12

Dimensions in inches

7 I

3| ||| ——-—-—{m NS

5/ 771 L
7
1Y
= € x 45°
= [ x 45°
Y

NOTE Rihg groove to be concentric with bore within 0,010 total indicator runout.
a8  Bolt hole ¢entreline located within 0,03 in of theoretical BC and equalspacing.
b 0”max = & (Table B.52);

O”min. = 0412 inch;

Q” may bg¢ omitted on studded flanges.
¢ Break shgrp corners.
d  Top.
250
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Table B.40 (continued)

ISO 10423:2003(E)

Dimensions in inches

(1) (2) (3) ) o | ©® | o | © | o | an
Nominal Basic flange dimensions
s'f:zfend Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
of flange bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
face of flange of hub of hub
B oD tol. c K T Jq Jo Js R
+0,06 e 012
2 000 psi
26 %/, 26,78 41,00 +0,12 0,25 31,69 4,97 32,91 29,25 731 0,62
30 30,03 4419 +0,12 0,25 35,75 5,28 36,69 32,80 0,75 0,62
3 000 psi
26, 26,78 43,38 +0,12 0,25 32,75 6,34 34,25 30,56 7,31 0,62
30 30,03 46,68 +0,12 0,25 36,31 6,58 38,19 84,30 7,75 0,62
5000 psi
13 %4 13,66 26,50 +0,12 0,25 18,00 4,44 18,94 16,69 4,50 0,62
16 %, 16,78 30,38 +0,12 0,25 21,06 5,13 24,88 20,75 3,00 0,75
183, 18,78 35,62 +0,12 0,25 24,69 6,53 26,56 23,56 6,00 0,62
21", 21,28 39,00 +0,12 0,25 27,62 7,12 29,88 26,75 6,50 0,69
10 000 psi
1 %6 1,84 7,38 + 0,06 0,12 4,12 1,66 3,50 2,56 1,91 0,38
2" 2,09 7,88 +0,06 0,12 4,38 1,73 3,94 2,94 2,03 0,38
2% 2,59 9,12 +0,06 0,12 549 2,02 4,75 3,62 2,25 0,38
3" 3,09 10,62 + 0,06 0,12 6,00 2,30 5,59 4,34 2,50 0,38
4" 4,09 12,44 + 0,06 0,12 7,28 2,77 7,19 5,75 2,88 0,38
5" 5,16 14,06 +0,06 0,12 8,69 3,12 8,81 7,19 3,19 0,38
7" 7,09 18,88 +0,12 0,25 11,88 4,06 11,88 10,00 3,75 0,62
9 9,03 21,75 +0,12 0,25 14,12 4,88 14,75 12,88 3,69 0,62
11 11,03 25,75 +0,12 0,25 16,88 5,56 17,75 15,75 4,06 0,62
13 %4 13,66 30,25 +0,12 0,25 20,38 6,62 21,75 19,50 4,50 0,62
16 %, 16,78 34,31 +0,12 0,25 22,69 6,62 25,81 23,69 3,00 0,75
183, 18,78 40,94 +0,12 0,25 27,44 8,78 29,62 26,56 6,12 0,62
21", 21,28 45,00 +0,12 0,25 30,75 9,50 33,38 30,00 6,50 0,81
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252

Table B.40 (continued)

Dimensions in inches

(1) (12) 13 | (14 (15) ) | an | @
Nominal Bolting dimensions
Sizifend Diameter | Number | Diameter | Diameter of bolt holes | Minimum Ring
of flange of_ bolt of bolts of bolts length number
circle of stud
bolts
BC tol.® Legp BX
2 000 psi
26, 37,50 20 13, 1,88 +0,09 13,75 167
30 40,94 32 1% 1,75 +0,09 14,25 303
3 000 psi
26, 39,38 24 2 2,12 +0,09 17,00 168
30 42,94 32 17/ 2,00 +0,09 17,75 303
5000 psi
13 %4 23,25 16 1 %4 1,75 +0,09 1250 160
16 %, 26,62 16 17/ 2,00 +0,09 14,50 162
183, 31,62 20 2 2,12 +0,09 17,50 163
217, 34,88 24 2,12 + 0709 18,75 165
10 000 psi
1 %6 5,75 8 % 0,88 +0,06 5,00 151
2 g 6,25 8 A 0,88 +0,06 5,25 152
2% 7,25 8 I 1,00 +0,06 6,00 153
3" 8,50 8 1 1,12 +0,06 6,75 154
44 10,19 8 17 1,25 +0,06 8,00 155
5" 11,81 12 VA 1,25 +0,06 8,75 169
7' 15,88 12 11 1,62 +0,09 11,25 156
9 18,75 16 1, 1,62 +0,09 13,00 157
11 22,25 16 13, 1,88 +0,09 15,00 158
13 %4 26,50 20 17/ 2,00 +0,09 17,25 159
16 %, 30,56 24 170 2,00 +0,09 17,50 162
18 %, 36,44 24 2, 2,38 +0,09 22,50 164
21", 40,25 24 2", 2,62 +0,09 24,50 166
€ Minimurp-bdithole tolerance is — 0,02.
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ISO 10423:2003(E)

Table B.41 — Type 6BX integral flanges for 15 000 psi and 20 000 psi rated working pressures
(US Customary units)

Dimensions in inches

Q" > Jy

= R 0,12

oD
B[
K
- ln
|
|
|
|
P
B
z J,
/1

)
1Y 5
v
= ( x 45° .

s

4 C x 45° — /

Y Z

NOTE Ring groove to be concentric with bore within 0,010 total indicater runout.

@  Bolt hole centreline located within 0,03 in of theoretical BC and equal spacing.

b O”max F E (Table B.52);

Q" min. £ 0,12 inch;

Q” may be omitted on studded flanges.
¢ Break gharp corners.

d  Top.
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Table B.41 (continued)

Dimensions in inches

(1) @ | & | @ | o | @ [ o | ® | @ | a | ay
Nominal Basic flange dimensions
s';if:d Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
of flange bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
face of flange of hub of hub
B oD tol. c K T Jy Jo Js R
+0,06 o %2
15 000 psi
1% 1,84 8,19 + 0,06 0,12 4,19 1,78 3,84 2,81 1,88 0,38
2" 2,09 8,75 + 0,06 0,12 4,50 2,00 4,38 3,25 242 0,38
2% 2,59 10,00 + 0,06 0,12 5,25 2,25 5,06 3,94 2725 0,38
3" 3,09 11,31 + 0,06 0,12 6,06 2,53 6,06 4,81 2,50 0,38
4" 4,09 14,19 + 0,06 0,12 7,62 3,09 7,69 6,25 2,88 0,38
5" 5,16 16,50 + 0,06 0,12 8,88 3,88 9,62 7,88 3,22 0,62
7" 7,09 19,88 +0,12 0,25 12,00 4,69 12,81 10,88 2,62 0,62
9 9,03 25,50 +0,12 0,25 15,00 5,75 17,00 13,75 4,88 0,62
11 11,03 32,00 +0,12 0,25 17,88 7,38 23,00 16,81 9,28 0,62
135 13,66 34,88 +0,12 0,25 21,31 8,06 23,44 20,81 4,50 1,00
18%, 18,78 45,75 +0,12 0,25 28,44 10,06 32,00 28,75 6,12 1,00
20 000 psi
1 %6 1,84 10,12 +0,06 0,12 4,62 2,50 5,25 4,31 1,94 0,38
2 e 2,09 11,31 + 0,06 0,12 5,19 2,81 6,06 5,00 2,06 0,38
2% 2,59 12,81 + 0,06 0,12 5,94 3,12 6,81 5,69 2,31 0,38
3 e 3,09 14,06 + 0,06 0,12 6,75 3,38 7,56 6,31 2,50 0,38
4" 4,09 17,56 + 0,06 0,12 8,62 4,19 9,56 8,12 2,88 0,38
7" 7,09 25,81 +0,12 0,25 13,88 6,50 15,19 13,31 3,81 0,62
9 9,03 31,69 +0,12 0,25 17,38 8,06 18,94 16,88 4,25 1,00
11 11,03 34,75 +0,12 0,25 19,88 8,81 22,31 20,00 4,06 1,00
13 % 13,66 45,75 +0,12 0,25 24,19 11,50 27,31 24,75 5,25 1,00
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Table B.41 (continued)

Dimensions in inches

ISO 10423:2003(E)

(1) (12) @ | a9 | as | ae | an | ag
Nominal Bolting dimensions
Sizif:d Diameter | Number | Diameter | Diameter of bolt holes | Minimum Ring
of flange of_ bolt of bolts of bolts length number
circle of stud
bolts
BC tol.® Lesp BX
15 000 psi
1% 6,31 8 A 1,00 +0,06 5,50 151
2 e 6,88 8 A 1,00 +0,06 6,00 152
2% 7,88 8 1 1,12 +0,06 6,75 153
3 e 9,06 8 1 1,25 +0,06 7,50 154
416 11,44 8 1%, 1,50 +0,06 9,25 155
5"/ 13,50 12 1, 1,62 +0,09 11,50 169
7" 16,88 16 17, 1,62 +0,09 12,75 156
9 21,75 16 17 2,00 +0,09 15,75 157
11 28,00 20 2 2,12 +0,09 19,25 158
13 %4 30,38 20 2, 2,38 +0,09 21,25 159
18 %, 40,00 20 3 3,12 €0,12 26,75 164
20 000 psi
1% 8,00 8 1 1,12 +0,06 7,50 151
2" 9,06 8 1 125 +0,06 8,25 152
2% 10,31 8 17, 1,38 +0,06 9,25 153
3" 11,31 8 1% 1,50 +0,06 10,00 154
4" 14,06 8 1% 1,88 +0,09 12,25 155
7 e 21,81 16 2 2,12 +0,09 17,50 156
9 27,00 16 2 2,62 +0,09 22,38 157
11 29,50 16 2%, 2,88 +0,09 23,75 158
13 %4 40,00 20 3 3,12 +0,12 30,00 159
¢ Minimum bolt hole tolerahce is — 0,02.
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ISO 10423:2003(E)

Table B.42 — Type 6BX welding neck flanges for 10 000 psi and 15 000 psi rated working pressures

(US Customary units)

Dimensions in inches

T
a”® > /5 > 0,25
= R 0,12
R
\37 L
d—»
8| &||x| . +————T=| 3| <
5/ % L
1Y
= € x 45°
= [ x 45°
Y Z
NOTE Rihg groove to be concentric with bore within 0,010 total indicator runout.
a8  Bolt hole ¢entreline located within 0,03 in of theoretical BC and equalspacing.
b 0”max = & (Table B.52);
O”min. = 0112 inch.
¢ Break shgrp corners.
d  Top.
256
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Table B.42 (continued)

ISO 10423:2003(E)

Dimensions in inches

(1) (2) (3) ) o | ©® | o | © | o | an
Nominal Basic flange dimensions
s'f:zfend Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
of flange bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
face of flange of hub of hub
B oD tol. c K T Jq Jo Js R
+0,06 e 012
10 000 psi
1% 1,84 7,38 + 0,06 0,12 4,12 1,66 3,50 2,56 191 0,38
2" 2,09 7,88 + 0,06 0,12 4,38 1,73 3,94 2,94 2,03 0,38
2% 2,59 9,12 +0,06 0,12 5,19 2,02 4,75 3,62 2,25 0,38
3" 3,09 10,62 +0,06 0,12 6,00 2,30 5,59 4,34 2,50 0,38
4" 4,09 12,44 + 0,06 0,12 7,28 2,77 7,19 5,75 2,88 0,38
5'g 5,16 14,06 + 0,06 0,12 8,69 3,13 8,81 7,19 3,19 0,38
7" 7,09 18,88 +0,12 0,25 11,88 4,06 11,88 10,00 3,75 0,62
9 9,03 21,75 +0,12 0,25 14,12 4,88 14,75 12,88 3,69 0,62
11 11,03 25,75 +0,12 0,25 16,88 5,56 17,75 15,75 4,06 0,62
13 % 13,66 30,25 +0,12 0,25 20,38 6,62 21,75 19,50 4,50 0,62
16 %, 16,78 34,31 +0,12 0,25 22,69 6,62 25,81 23,69 3,00 0,75
15 000 psi
1% 1,84 8,19 + 0,06 0,12 4,19 1,78 3,84 2,81 1,88 0,38
2" 2,09 8,75 +0,06 0,12 4,50 2,00 4,38 3,25 2,12 0,38
2% 2,59 10,00 + 0,06 0,12 5,25 2,25 5,06 3,94 2,25 0,38
3" 3,09 11,31 + 0,06 0,12 6,06 2,53 6,06 4,81 2,50 0,38
4 4,09 14,19 +0,06 0,12 7,62 3,09 7,69 6,25 2,88 0,38
5" 5,16 16,50 + 0,06 0,12 8,88 3,88 9,62 7,88 3,22 0,62
7 e 7,09 19,88 +0,12 0,25 12,00 4,69 12,81 10,88 3,62 0,62
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Table B.42 (continued)

Dimensions in inches

(1) (12) ) | a9 | as | ae | an | a8
Nominal Bolting dimensions
size and N ) ] . .
bore Diameter | Number | Diameter | Diameter of bolt holes | Minimum Ring
of bolt of bolts of bolts length number
of flange .
circle of stud
bolts
BC tol.® Legp BX
10 000 psi

136 5,75 8 A 0,88 +0,06 5,00 151
2" 6,25 8 A 0,88 +0,06 5,25 152
2% 7,25 8 g 1,00 +0,06 6,00 153
3" 8,50 8 1 1,12 +0,06 6,75 154
4 g 10,19 8 14 1,25 +0,06 8,00 155
5 11,81 12 14 1,25 +0,06 8,75 169

7 e 15,88 12 1, 1,62 +0,09 11425 156
9 18,75 16 17, 1,62 +0,09 13,00 157

11 22,25 16 1%, 1,88 +0,09 15,00 158

13 %4 26,50 20 1705 2,00 +0,09 17,25 159
163, 30,56 24 17/ 2,00 + 0,09 17,50 162

15 000 psi
1 %6 6,31 8 g 1,00 +0,06 5,50 151
2" 6,88 8 g 1,00 +0,06 6,00 152
2% 7,88 8 1 ™2 +0,06 6,75 153
3" 9,06 8 14 1,25 +0,06 7,50 154
46 11,44 8 13 1,50 +0,06 9,25 155
5 13,50 12 A 1,62 +0,09 11,50 169
7' 16,88 16 17, 1,62 +0,09 12,75 156
¢ Minimum bolt hole tolerance is 40,02.
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ISO 10423:2003(E)

Table B.43 — Type 6BX welding neck flanges for 20 000 psi rated working pressure
(US Customary units)

Dimensions in inches

r
nb
Q 2 J3 = (0,25
= R 0,12
._?
d—>y
S| g| x| . +————=| 3| <
e =
1Y 5
v
= ( x 45° .
g
4 C x 45° — /
Y Z
NOTE Ring groove to be concentric with bore within 0,010 total indicater runout.

@  Bolt hole centreline located within 0,03 in of theoretical BC and equal spacing.

b Q”max F E (Table B.52);
O”min. ¥ 0,12 inch.

¢ Break gharp corners.

d  Top.
Dimgnsions in inches
(1) (2) (3) 4) (5) (6) (7) (8) (9) (10) (11)
Nominal Basic flange dimensions
s'f)ifend Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
of flange bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
face of flange of hub of hub
B oD tol. c K T Jy Jy Js R
+0,06 "9 2
20 000 psi
1 %6 1,84 10,12 +0,06 0,12 4,62 2,50 5,25 4,31 1,94 0,38
2 e 2,09 11,31 + 0,06 0,12 5,19 2,81 6,06 5,00 2,06 0,38
2% 2:59 t2;81 +0;06 0712 5.9% 3712 6,81 5,69 2731 0,38
3" 3,09 14,06 + 0,06 0,12 6,75 3,38 7,56 6,31 2,50 0,38
44 4,09 17,56 + 0,06 0,12 8,62 4,19 9,56 8,12 2,88 0,38
7 e 7,09 25,81 +0,12 0,25 13,88 6,50 15,19 13,31 3,81 0,62
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Table B.43 (continued)

Dimensions in inches

(1) 2 | @3y | a9 | a5 | e RS
Nominal Bolting dimensions
size and N ) ] . .
b Diameter | Number | Diameter Diameter of bolt Minimum Ring
ore
of bolt of bolts of bolts holes length number
of flange .
circle of stud
bolts
BC tol.® Lesp BX
20 000 psi
1 %46 8,00 8 1 1,12 +0,06 7,50 151
2" 9,06 8 14 1,25 +0,06 8,25 152
2% 10,31 8 1, 1,38 +0,06 9,25 153
3" 11,31 8 1%, 1,50 +0,06 10,00 154
4 g 14,06 8 1%, 1,88 +0,09 12,25 155
7' 21,81 16 2 2,12 +0,09 17,50 156
¢ Minimum bolt hole tolerance is — 0,02.

260
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ISO 10423:2003(E)

Table B.44 — Type 6BX blind and test flanges for 10 000 psi and 15 000 psi rated working pressures
(US Customary units)

Dimensions in inches

7
> ./3
Q" 1,25
>R 0,12
Q.
.__/
. 7
L 3 V|-
S| | x| @ . T '_7\f._g:“
% L
()
“TY >
s ( x 45° v
= Cx 45 —/
Y VA
NOTE Ring groove to be concentric with bore within 0,010 total indicator runout.

@  Bolt hoJe centreline located within 0,03 in of theoretical BC"and equal spacing.

b Q”max F E (Table B.52);
Q" min. £ 0,12 inch.

¢ Break g$harp corners.
d  This bdre optional.

€  Top.
f Test cdnnection. See Figure 22.

9 "5 inch line-pipe or NPT threads-(maximum 10 000 psi working pressure).
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Table B.44 (continued)

Dimensions in inches

(1) @ | & | @ | o | @ [ o | ® | @ | a | ay
Nominal Basic flange dimensions
s'zif:d Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
of flange bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
face of flange of hub of hub
B oD tol. c K T Jy Jo Js R
+0,06 o %2
10 000 psi
1% 1,84 7,38 + 0,06 0,12 4,12 1,66 3,50 2,56 1,91 0,38
2" 2,09 7,88 + 0,06 0,12 4,38 1,73 3,94 2,94 2,03 0,38
2 %6 2,59 9,12 + 0,06 0,12 5,19 2,02 4,75 3,62 2,25 0,38
3" 3,09 10,62 + 0,06 0,12 6,00 2,30 5,59 4,34 2,50 0,38
4" 4,09 12,44 + 0,06 0,12 7,28 2,77 7,19 55 2,88 0,38
5" 5,16 14,06 + 0,06 0,12 8,69 3,13 8,81 7,19 3,19 0,38
15 000 psi
1 %6 1,84 8,19 + 0,06 0,12 4,19 1,78 3,84 2,81 1,88 0,38
2 e 2,09 8,75 + 0,06 0,12 4,50 2,00 4,38 3,25 2,12 0,38
2 %6 2,59 10,00 + 0,06 0,12 5,25 2,25 5,06 3,94 2,25 0,38
3 e 3,09 11,31 + 0,06 0,12 6,06 2,53 6,06 4,81 2,50 0,38
44 4,09 14,19 + 0,06 0,12 7,62 3,09 7,69 6,25 2,88 0,38
Dimensions in inches
(1) 2 | a3y | a9 fas | o ae | an | s
Nominal Bolting dimensions
Sizifend Diameter | Number | Diameter Diameter of bolt Minimum Ring
of flange of_ bolt of bolts of‘bolts holes length number
circle of stud
bolts
BC tol." Lesy BX
10 000 psi
1% 5,75 8 ¥4 0,88 +0,06 5,00 151
216 6,25 8 ¥4 0,88 +0,06 5,25 152
2% 7,25 8 I 1,00 + 0,06 6,00 153
3" 8,50 8 1 1,12 + 0,06 6,75 154
4 Yy 10,19 8 1 1,25 +0,06 8,00 155
5, 11,81 12 1 1,25 +0,06 8,75 169
15 000 psi
1 "l 6,31 8 Is 1,00 + 0,06 5,50 151
2" 6,88 8 Iy 1,00 +0,06 6,00 152
2% 7,88 8 1 1,12 + 0,06 6,75 153
3 e 9,06 8 1 1,25 +0,06 7,50 154
4" 11,44 8 1% 1,50 +0,06 9,25 155
" Minimum bolt hole tolerance is — 0,02.
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ISO 10423:2003(E)

Table B.45 — Type 6BX blind and test flanges for 15 000 psi and 20 000 psi rated working pressures
(US Customary units)

Dimensions in inches

7
<250
Q" > J,
>R 0,12
Q.
.__y
. 7
S| 8] | & = 3 <
% L
()
“TY >
s ( x 45° ~
= Cx 45 —/
Y VA
NOTE Ring groove to be concentric with bore within 0,010 total indicator runout.

@  Bolt hoJe centreline located within 0,03 in of theoretical BC"and equal spacing.

b Q”max F E (Table B.52);
Q" min. £ 0,12 inch.

¢ Break g$harp corners.
d  This bdre optional.

€  Top.
f Test cdnnection. See Figure 22.
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ISO 10423:2003(E)

Table B.45 (continued)

Dimensions in inches

(1) @ | & | @ | o | @ [ o | ® | @ | a | ay
Nominal Basic flange dimensions
s'zif:d Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
of flange bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
face of flange of hub of hub
B oD tol. c K T J Jy A R
+0,06 e 02
15 000 psi
5", 5,16 16,50 | + 0,06 0,12 8,88 3,88 9,62 7,88 3,22 0,62
20 000 psi
1% 1,84 10,12 + 0,06 0,12 4,62 2,50 5,25 4,31 1,94 0,38
2" 2,09 11,31 + 0,06 0,12 5,19 2,81 6,06 5,00 2,06 0,38
2% 2,59 12,81 +0,06 0,12 5,94 3,12 6,81 5,69 2,31 0,38
3" 3,09 14,06 +0,06 0,12 6,75 3,38 7,56 6,31 2,50 0,38
4" 4,09 17,56 + 0,06 0,12 8,62 4,19 9,56 8,12 2,88 0,38
Dimensions in inches
(1) a2 | a3y | a9 | as | e | an | a8
Nominal Bolting dimensions
size and X X X . .
b Diameter Number Diameter Diameter of bolt Minimum Ring
ore
of bolt of bolts of bolts holes length number
of flange X
circle of stud
bolts
BC | 1o Legy BX
15 000 psi
5'g 13,50 12 1+, 1,62 | +0,09 11,50 169
20 000 psi
1% 8,00 8 1 1,12 +0,06 7,50 151
2" 9,06 8 1, 1,25 +0,06 8,25 152
2% 10,31 8 1Y, 1,38 +0,06 9,25 153
3" 11,34 8 13, 1,50 +0,06 10,00 154
4" 14,06 8 13, 1,88 +0,09 12,25 155
9 Minimum olt-Hole tolerance is — 0,02.
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ISO 10423:2003(E)

Table B.46 — Type 6BX blind flanges for 2 000 psi; 3 000 psi; 5 000 psi; 10 000 psi; 15 000 psi and
20 000 psi rated working pressures (US Customary units)

Ba
W
Vi
77N
/ . —~
o ! / -
o g
\LA/ o
¢ J,
a8  Countgr-bore.
b Maximyim slope.
Dimgnsions in inches
Nomjnal size Flange thickness Hub diameter Counter-bore depth Added hyb thickness
B T Ji E J4
2 000 psi
263, 4,97 32,91 0,844 D,38
30 5,28 36,69 0,906 D,69
3000 psi
263, 6,34 34,25 0,844 D,00
30 6,58 38,19 0,906 D,50
5000 psi
13 %5 4,44 18,94 0,562 D,94
16 %1, 5,12 21,88 0,328 D,69
18 %1, 6,53 26,56 0,719 D, 75
b (A 7,12 29,88 0,750 D,88
10 000 psi
b /g 3,12 8,81 0,375 D, 25
1 4,06 11,88 0,438 D,38
9 4788 14,75 0,500 D,38
11 5,56 17,75 0,562 D,56
13 %5 6,62 21,75 0,625 D,69
16 31, 6,62 25,81 0,328 19
18 %1, 8,78 29,62 0,719 ,00
1. 9,50 33,38 0,750 ,25
15 000 psi
5 3;86 9,62 ;375 0,25
7' 4,69 12,81 0,438 0,31
9 5,75 17,00 0,500 0,56
11 7,38 23,00 0,562 0,50
13 %4 8,06 23,44 0,625 0,69
183, 10,06 32,00 0,719 1,38
20 000 psi
7' 6,50 15,19 0,438 0,31
9 8,06 18,94 0,500 0,25
11 8,81 22,31 0,562 0,50
13 %4 11,50 27,31 0,625 0,56
NOTE For dimensions not listed, see Tables B.40 to B.45 as applicable.
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ISO 10423:2003(E)

Table B.47 — Dimensions for 5 000 psi rated working pressure segmented flanges for dual completion
(US Customary units)

Dimensions in inches

a
Y
24
= 20°
~| ®@ %—-—- — A 0,06 [
N 2 C
2 3 | — ~—
o = 0,12 x 45°
N = 0,06(% 45
'\i-\\ BC T
W
NOTE Rihg groove to be concentric with bore within 0,010 totalindicator runout.

@  Bolt hole ¢gentreline located within 0,03 in of theoretical BC.and equal spacing.
b Bolt holes} L, M.

¢ Top.
Dimensipns in inches
(1) (2) | (3) (4) | {5) | (6) (7) (8) (9) (10) (11) (12)
Nominal Basic flange dimensions
s'iif:d r'axi- Outside diameter Total Distance | Minimum Diameter of hub Diameter | Depth of Ring
of flange um of flange thick- flat to radius counter- | counter{ | number
bore ness of centre bore bore
flange
B OD tol. T E Fr J tol. K (0] RX
*912 -0,02 +0,010
1% 1,39 5,12 +0,06 1,56 1,16 0,25 2,22 -0,02 2,06 0,109 201
1% 1,83 6,12 +0,06 2,06 1,38 0,12 2,75 -0,02 2,62 0,072 205
2" 2,09 6,56 +0,06 2,12 1,75 0,12 3,03 —0,03 3,12 0,145 20
2% 2,59 8,38 +0,06 2,50 2,22 0,12 3,69 -0,03 4,00 0,145 210
3" 3,16 9,12 +0,06 2,75 2,50 0,12 4,50 -0,03 4,56 0,130 25
4 4,09 10,62 +0,06 2,75 2,94 1,00 5,25 -0,03 5,69 0,210 215
4 ex 4, 4,28 10,62 +0,06 2,75 2,94 1,00 5,25 -0,03 5,69 0,210 215
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Table B.47 (continued)

ISO 10423:2003(E)

Dimensions in inches

(1) ) | a9 | as | ae) | an | as [ a9 | e | e | @ | @
Nominal Bolting dimensions
and bore . . .
flange Diameter Diameter Number | Degrees | Degrees | Degrees | Diameter | Length Length Bore-
of bolt of bolt of bolt of bolt of of to-bore
circle holes holes double- | threaded equal
ended | stud bolt size
stud bolt
BC L tol. M X Y VA BB
13, 3:88 062 +0;06 5 13 385 = s 2775 459 —
1% 4,62 0,75 +0,06 5 16 37 — *q 3,50 5,7 2,78
2" 5,12 0,88 +0,06 5 19 35,5 — A 3,75 6,0p 3,65
2% 6,38 1,12 +0,06 5 21 34,5 — 1 4,75 7,2p 4,50
3" 7,06 1,12 + 0,06 5 23 33,5 — 1 5,00 7,75 5,05
4" 8,12 1,25 + 0,06 6 28,5 19 23,5 1" 5,25 8,2p —
4 x4, 8,12 1,25 +0,06 6 28,5 19 23,5 1'% 5,25 8,25 —
4 Minimum Holt hole tolerance is — 0,02.
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ISO 10423:2003(E)

Table B.48 — Pipe thread counter-bore and stand-off dimensions (see ISO 10422 for dimensions L, Ly and L)
(US Customary units)

P/2

N -

pndtight engagement
ffective thread length
bnish point

dimension.
read length.
unter-bore.
ter-bore.

Key

1 plane of h
2 planeofe
3 plane of v|
a8  Referencd
b Internal th
¢ Without c
d  With coun
268
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Table B.48 (continued)

ISO 10423:2003(E)

Dimensions in inches

(1) (2) (3) | @) (5) (6) | )
Hand-tight standoff Counter-bore
Nominal thread | Length: plane of | Thread without Thread with Length: face of Diameter Depth
size vanish point to counter-bore shallow counter- [ counter-bore to
hand-tight plane bore hand-tight plane
A+M A, A M 0 q
Line-pipe threads
A 02124 01939 00398 01726 0,47 0,13
I, 0,394 6 0,366 8 0,214 5 0,180 1 0,60 0,13
%q 0,360 6 0,332 8 0,179 1 0,181 5 0,74 0,13
I, 0,4615 0,425 8 0,1357 0,325 8 0,93 0,25
%, 0,454 5 0,418 8 0,128 9 0,325 6 114 0,25
1 0,584 5 0,541 0 0,248 8 0,3357 1,41 0,25
17y 0,588 5 0,545 0 0,255 2 0,3333 1,75 0,25
17/ 0,605 2 0,5617 0,271 4 0,333 8 1,99 0,25
2 0,622 2 0,578 7 0,270 3 0,3519 2,50 0,25
27/ 0,889 2 0,826 7 0,395 3 0,493 9 3,00 0,38
3 0,867 7 0,805 2 0,371 9 0,495 8 3,63 0,38
33 0,862 7 0,800 2 0,367 1 0,495 6 4,13 0,38
4 0,889 7 0,827 2 0,393 3 0,496 4 4,63 0,38
5 0,903 0 0,840 5 0,4076 0,495 4 5,69 0,38
6 0,988 2 0,9257 0,491 2 0,497 0 6,75 0,38
8 1,083 2 1,020 7 0,583 2 0,500 0 8,75 0,38
10 1,148 7 1,086 2 0,644 2 0,504 5 10,88 0,38
12 1,198 7 1,136 2 0,662 6 0,536 1 12,94 0,38
14D 1,121 7 059 2 0,588 0 0,533 7 14,19 0,38
16D 1,071 7 1,009 2 0,539 6 0,532 1 16,19 0,38
18D 1,083 7 1,021 2 0,551 2 0,532 5 18,19 0,38
20D 1,158 7 1,096 2 0,623 9 0,534 8 20,19 0,38
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ISO 10423:2003(E)

Table B.48 (continued)

Dimensions in inches

(1) (2) (3) | (4) (5) (6) | 7)
Hand-tight standoff Counter-bore
Nominal thread | Length: plane of | Thread without Thread with Length: face of Diameter Depth
size vanish point to counter-bore shallow counter- | counter-bore to
hand-tight plane bore hand-tight plane
A+M A, A M 0 q
Long and short casing threads
4", 1.079 10165 05907 04883 463 .38
5 1,079 1,016 5 0,590 7 0,488 3 5,13 0,38
5, 1,079 1,016 5 0,590 7 0,488 3 5,63 0,38
6 %3 1,079 1,016 5 0,593 2 0,485 8 6,75 0,38
7 1,079 1,016 5 0,590 7 0,488 3 7,43 0,38
7% 1,146 1,083 5 0,658 1 0,487 9 "5 0,38
8 % 1,146 1,083 5 0,658 1 0,487 9 8,75 0,38
9%, 1,146 1,083 5 0,658 1 0,487 9 9,75 0,38
10°%,° 1,146 1,083 5 0,655 6 0,490 4 10,88 0,38
11°%,¢ 1,146 1,083 5 0,655 6 0,490 4 11,88 0,38
13%5¢ 1,146 1,083 5 0,628 1 0,517 9 13,56 0,38
16 © 1,146 1,083 5 0,625 6 0,520 4 16,19 0,38
20¢© 1,146 1,083 5 0,625 6 0,520 4 20,19 0,38
Non-upset tubing threads
1,050 0,646 0,596 0 0,320 1 0,325 9 1,14 0,25
1,315 0,646 0,596 0 0,317 6 0,328 4 1,41 0,25
1,660 0,646 0,596 0 0,320 1 0,3259 1,75 0,25
1,900 0,646 0,596 0 0,320 1 0,3259 1,99 0,25
2%, 0,646 0,596 0 0,302 6 0,343 4 2,50 0,25
27/ 0,646 0,596.0 0,177 6 0,468 4 3,00 0,38
37, 0,646 0,596 0 0,1751 0,470 9 3,63 0,38
4 0,784 0,7215 0,3010 0,483 0 4,13 0,38
47, 0,784 0,7215 0,3010 0,483 0 4,63 0,38
External upset tubing threads
1,050 0,646 0,596 0 0,317 6 0,328 4 1,41 0,25
1,315 0,646 0,596 0 0,314 5 0,3315 1,57 0,25
1,660 0,646 0,596 0 0,316 4 0,329 6 1,91 0,25
1,900 0,646 0,596 0 0,317 0 0,329 0 2,19 0,25
2%, 0,784 0,7215 0,427 9 0,356 1 2,72 0,25
27/ 0,784 0,7215 0,302 9 0,481 1 3,22 0,38
37, 0,784 0,7215 0,3010 0,483 0 3,88 0,38
4 0,784 0,7215 0,3010 0,483 0 4,38 0,38
47, 0,784 0,7215 0,3010 0,483 0 4,88 0,38
€ Short casing threads only (long casing threads not covered).
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ISO 10423:2003(E)

Table B.50 — Type R ring gaskets (US Customary units)

P
23° +0° 30°
yik : .
o 30
/7 (i
F
- |
lV 1 M
4% @ |
— N_» W
N . -
< N #045.%4
A A Y, £
a) Octagonal b) Oval c) Groove
Dimgnsions in inches
Ring Pitch Width Height Height Width Radius Depth Width Radiua Approx.
number diameter of ring of ring of ring of flat in of groove | of groove | in grooJe | distance
of ring oval octagonal of octagonal between
(groove) octagonal ring made-up
ring flanges
P A B H C R4 E F R, S
+ 0,007 + 0,008 +0,02 +0,02 +.0(008 +0,02 0,02 + 0,008 max.
(£ 0,005)
R 20 2,688 0,313 0,56 0,50 0,206 0,06 0,25 0,344 0,03 0,16
R 23 3,250 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 24 3,750 0,438 0,69 0,68 0,305 0,06 0,31 0,469 0,03 0,19
R 26 4,000 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 27 4,250 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 31 4,875 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 35 5,375 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 37 5,875 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 39 6,375 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 41 7,125 07438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 44 7,625 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 45 8,313 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 46 8,313 0,500 0,75 0,69 0,341 0,06 0,38 0,531 0,06 0,19
R 47 9,000 0,750 1,00 0,94 0,485 0,06 0,50 0,781 0,06 0,16
R 49 10,R’)R n,AQR n,RQ n,nq n"zn: n,nR n,'z1 n,ARQ n,n'z 0119
R 50 10,625 0,625 0,88 0,81 0,413 0,06 0,44 0,656 0,06 0,16
R 53 12,750 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 54 12,750 0,625 0,88 0,81 0,413 0,06 0,44 0,656 0,06 0,16
R 57 15,000 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19

© 1SO 2003 — All rights reserved 271


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

Table B.50 (continued)

Dimensions in inches

Ring Pitch Width Height Height Width Radius Depth Width Radius Approx.
number diameter of ring of ring of ring of flat in of groove | of groove | in groove | distance
of ring oval octagonal of octagonal between
(groove) octagonal ring made-up
ring flanges
P A B H c R4 E F R, S
+ 0,007 + 0,008 +0,02 +0,02 + 0,008 +0,02 + 8102 + 0,008 max.
(£ 0,005)
R 63 16,500 1,000 1,31 1,25 0,681 0,09 0,63 1,063 0,09 0,22
R 65 18,500 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 66 18,500 0,625 0,88 0,81 0,413 0,06 0,44 0,656 0,06 0,16
R 69 21,000 0,438 0,69 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 70 21,000 0,750 1,00 0,94 0,485 0,06 0,50 0,781 0,06 0,19
R 73 23,000 0,500 0,75 0,69 0,341 0,06 0,38 0,531 0,06 0,13
R 74 23,000 0,750 1,00 0,94 0,485 0,06 0,50 0,781 0,06 0,19
R 82 2,250 0,438 — 0,63 0,305 0,06 0,31 0469 0,03 0,19
R 84 2,500 0,438 — 0,63 0,305 0,06 0,31 0,469 0,03 0,19
R 85 3,125 0,500 — 0,69 0,341 0,06 0,38 0,531 0,06 0,13
R 86 3,563 0,625 — 0,81 0,413 0,06 0,44 0,656 0,06 0,16
R 87 3,938 0,625 — 0,81 0,413 0,06 0,44 0,656 0,06 0,16
R 88 4,875 0,750 — 0,94 0,485 0,06 0,50 0,781 0,06 0,19
R 89 4,500 0,750 — 0,94 0,485 0,06 0,50 0,781 0,06 0,19
R 90 6,125 0,875 — 1,06 0,583 0,06 0,56 0,906 0,06 0,19
R 91 10,250 1,250 — 1,50 0,879 0,09 0,69 1,313 0,09 0,16
R 99 9,250 0,438 — 0,63 0,305 0,06 0,31 0,469 0,03 0,19
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ISO 10423:2003(E)

Table B.51 — Type RX pressure-energized ring gaskets (US Customary units)

Jm

23° £0° 30

v

@  The pr¢ssure passage hole illustrated in the RX ring cross-section applies(fo rings RX-82 through RX-91 only. Centreline of
hole shall be located at midpoint of dimension C. Hole diameter shall be 0,06.in"for rings RX-82 through RX-85, 0,09 in for rings
RX-86 and RX-87, and 0,12 in for rings RX-88 through RX-91.
Dimgnsions in inches
Ring Pitch Outside Width Width Height Height Radius Depth Width Radiis | Approx.
number ||diameter | diameter | of ring of flat of of ring in ring of of in distance
of ring of ring outside groove groove grooye | between
and bevel made-up
groove flanges
P oD 44 c D HY R4 E F R, S
+0,005 | *+0020 +0,008 +0,006 S0 | Q008 +0,02 *002 | +0,008 | maxf
RX 20 2,688 3,000 0,344 0,182 0,125 0,750 0,06 0,25 0,344 0,03 0,38
RX 23 3,250 3,672 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 24 3,750 4,172 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 25 4,000 4,313 0,344 0,182 0,125 0,750 0,06 0,25 0,344 0,03 —
RX 26 4,000 4,406 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 27 4,250 4,656 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 31 4,875 5,297 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,01 0,47
RX 35 5,375 5,797 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,01 0,47
RX 37 5,875 6,297 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 39 6,375 6,797 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,01 0,47
RX 41 7,125 7,547 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 44 7,625 8,047 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 45 8,313 8,734 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 46 8,313 8,750 0,531 0,263 0,188 1,125 0,06 0,38 0,531 0,06 0,47
RX 47 9,000 9,656 0,781 0,407 0,271 1,625 0,09 0,50 0,781 0,06 0,91
RX 49 10,625 11,047 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 50 10,625 11,156 0,656 0,335 0,208 1,250 0,06 0,44 0,656 0,06 0,47
RX 53 12,750 13,172 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 54 12,750 13,281 0,656 0,335 0,208 1,250 0,06 0,44 0,656 0,06 0,47
RX 57 15,000 15,422 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
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ISO 10423:2003(E)

)m

Table B.51 (continued)

23° +0° 30’

o 50° 30

i

v

oD

@  The presqure passage hole illustrated in the RX ring cross-section applies tarings RX-82 through RX-91 only. (entreline of
hole shall be Ipcated at midpoint of dimension C. Hole diameter shall be 0,06 in.for rings RX-82 through RX-85, 0,09 in for rings
RX-86 and RX¥-87, and 0,12 in for rings RX-88 through RX-91.
Dimensipns in inches
Ring Ritch Outside Width Width Height Height Radius Depth Width Radius || Approx.
number | digmeter | diameter | of ring of flat of of ring in ring of of in distance
of ring of ring outside groove groove groove || between
rnd bevel made-up
gfoove flanges
P oD 44 C D HA R4 E F R, S
+[0,005 +0.020 +0.008 + 9,006 _%,03 +0.008 +0,02 * 9,02 + 0,008 max.
RX 63 16,500 17,391 1,063 0,582 0,333 2,000 0,09 0,63 1,063 0,09 0,84
RX 65 18,500 18,922 0,469 05254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 66 18,500 19,031 0,656 0,335 0,208 1,250 0,06 0,44 0,656 0,06 0,47
RX 69 211,000 21,422 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 70 211,000 21,656 0,781 0,407 0,271 1,625 0,09 0,50 0,781 0,06 0,72
RX 73 28,000 23,469 0,531 0,263 0,208 1,250 0,06 0,38 0,531 0,06 0,59
RX74 28,000 23,656 0,781 0,407 0,271 1,625 0,09 0,50 0,781 0,06 0,72
RX 82 4,250 2,672 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 84 4,500 2,922 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 85 3,125 3,547 0,531 0,263 0,167 1,000 0,06 0,38 0,531 0,06 0,38
RX 86 3,563 4,078 0,594 0,335 0,188 1,125 0,06 0,44 0,656 0,06 0,38
RX 87 3,938 4,453 0,594 0,335 0,188 1,125 0,06 0,44 0,656 0,06 0,38
RX 88 875 5484 8:688 8467 8:268 4256 566 8:56 0784 566 0,38
RX 89 4,500 5,109 0,719 0,407 0,208 1,250 0,06 0,50 0,781 0,06 0,38
RX 90 6,125 6,875 0,781 0,479 0,292 1,750 0,09 0,56 0,906 0,06 0,72
RX 91 10,250 11,297 1,188 0,780 0,297 1,781 0,09 0,69 1,313 0,09 0,75
RX 99 9,250 9,672 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 201 1,813 2,026 0,226 0,126 0,057 b 0,445 0,02°¢ 0,16 0,219 0,03 —
RX 205 2,250 2,453 0,219 0,120 0,072b 0,437 0,02°¢ 0,16 0,219 0,02 —
RX 210 3,500 3,844 0,375 0,213 0,125b 0,750 0,03 ¢ 0,25 0,375 0,03 —
RX 215 5,125 5,547 0,469 0,210 0,167 b 1,000 0,06 © 0,31 0,469 0,03 —

b
c

d

) . .0
Tolerance on these dimensions is _g 015 -

Tolerance on these dimensions is

A plus tolerance of 0,008 in for width 4 and height / is permitted, provided the variation in width or height of any ring does not exceed 0,004 in throughout its
entire circumference.

+0,02
0 .

2

74
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Table B.52 — Type BX pressure-energized ring gaskets (US Customary units)

/

7

23° #0° 15

23° £0° 15’

23° +0° 15

Dimensions in inches

| =

Radius R shall be 8 % to 12 % of the gasket height H. One pressure-passage holeequired per gasket on centrelipe.

@  Break s

\
P o
&

H

oot

oD

harp corner on inside diameter of groove.

< 0,006 x 45°

Dimgnsions in inches

Ring Nominal Outside Height Width Diameter. Width Hole size Depth Outsidj Width
number size diameter of ring of ring of flat of flat of groove | diametdr | of groove
of ring of groove
oD HP A4° obT c D E G N
_ 8,006 + %,008 + (()),008 + 0,002 + (()),006 +0,02 + (()),02 + %,004 + (()),004
BX 150 1" 2,842 0,366 0,366 2,790 0,314 0,06 0,22 2,893 0,450
BX 151 1% 3,008 0,379 0,379 2,954 0,325 0,06 0,22 3,062 0,466
BX 152 2" 3,334 0,403 0,403 3,277 0,346 0,06 0,23 3,395 0,498
BX 153 2 %6 3,974 0,448 0,448 3,910 0,385 0,06 0,27 4,046 0,554
BX 154 3" 4,600 0,488 0,488 4,531 0,419 0,06 0,30 4,685 0,606
BX 155 44 5,825 0,660 0,560 5,746 0,481 0,06 0,33 5,930 0,698
BX 156 7 e 9,367 0,733 0,733 9,263 0,629 0,12 0,44 9,621 0,921
BX 157 9 11,593 0,826 0,826 11,476 0,709 0,12 0,50 11,774 1,039
BX 158 11 1.3;860 0,911 0,911 13,731 0,782 0,12 0,56 14,064 1,149
BX 159 135 16,800 1,012 1,012 16,657 0,869 0,12 0,62 17,033 1,279
BX 160 135 15,850 0,938 0,541 15,717 0,408 0,12 0,56 16,063 0,786
BX 161 163 19,347 1,105 0,638 19,191 0,482 0,12 0,67 19,604 0,930
BX 162 16, 18,720 0,560 0,560 18,641 0,481 0,06 0,33 18,832 0,705
BX 163 183, 21,896 1,185 0,684 21,728 0,516 0,12 0,72 22,185 1,006
BX 164 183, 22,463 1,185 0,968 22,295 0,800 0,12 0,72 22,752 1,290
BX 165 21", 24,595 1,261 0,728 24,417 0,550 0,12 0,75 24,904 1,071
BX 166 21", 25,198 1,261 1,029 25,020 0,851 0,12 0,75 25,507 1,373
BX 167 26 %, 29,896 1,412 0,516 29,696 0,316 0,06 0,84 30,249 0,902
BX 168 26 %, 30,128 1,412 0,632 29,928 0,432 0,06 0,84 30,481 1,018
BX 169 5" 6,831 0,624 0,509 6,743 0,421 0,06 0,38 6,955 0,666
BX 170 9 8,584 0,560 0,560 8,505 0,481 0,06 0,33 8,696 0,705
BX 171 11 10,529 0,560 0,560 10,450 0,481 0,06 0,33 10,641 0,705
BX 172 135 13,113 0,560 0,560 13,034 0,481 0,06 0,33 13,225 0,705
BX 303 30 33,573 1,494 0,668 33,361 0,457 0,06 0,89 33,949 1,078
b A plus tolerance of 0,008 in for width 4 and height H is permitted, provided the variation in width or height of any ring does not exceed 0,004 in throughout its
entire circumference.

© 1SO 2003 - All rights reserved

275


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

276

Table B.54 — Flanged plug and gate valves for 2 000 psi rated working pressure
(US Customary units)

Dimensions in inches

Nominal size Full-bore Face-to-face valve length £+ 0,06
valve bore Full-bore Plug valves
gate valves Full-bore Reduced- | Full-bore and
plug valves opening reduced-
plug valves opening
*3.08 ball valves
2 e x 1 Pe 1,81 11,62 — 11,62 —
2 e 2,06 11,62 13,12 11,62 11,62
2% 2,56 13,12 15,12 13,12 13,42
3 3,12 14,12 17,62 14,12 14112
3"75x3 %16 3,19 14,12 17,62 14,12 —
4 'Ie 4,06 17,12 20,12 17,12 17,12
4'1ex4 g 4,12 17,12 20,12 17,12 —
4" 1ex4 'y 4,25 17,12 20,12 17,42 —
5 5,12 22,12 25,12 » —

7 16 % 6 6,00 22,12 28,62 22,12 22,12
7|16 x 6 g 6,38 22,12 — — —
7|16 % 6 °Ig 6,62 — — — —

7 e 7,06 26,12 29,12 — —
716 x 7 g 7,12 26,12 29,12 — —

(US Customary units)

Table B.55 — Flanged plug and gatevalves for 3 000 psi rated working pressure

Dimensions in inch

Ngminal size Full-bore Face-to-face valve length + 0,06
valve bore Full-bore Plug valves
gate valves Full-bore Reduced- Full-bore and
plug valves opening reduced-
plug valves opening
S ball valves

2 Ve x1 P 1,81 14,62 — 14,62 —

2" 2,06 14,62 15,12 14,62 14,62

2 9/16 2,56 16,62 17,12 16,62 16,62

3 3,12 17,12 18,62 15,12 15,12
g3 3 319 1712 18 62 1512 —

4 1/16 4,06 20,12 22,12 18,12 18,12
4 iex4 g 4,12 20,12 22,12 18,12 —
4 1/16><4 " 4,25 20,12 22,12 18,12 —
5" 5,12 24,12 26,12 — —

7 1/16 X 6 6,00 24,12 30,12 24,12 24,12
7 e x6 s 6,38 24,12 — — —
7 6% 6 °lg 6,62 — — — —
7 e 7,06 28,12 31,62 — —
7 hex7 s 7,12 28,12 31,62 — —
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Table B.56 — Flanged plug and gate valves for 5 000 psi rated working pressure
(US Customary units)

Dimensions in inches

Nominal size Full-bore Face-to-face valve length £+ 0,06
valve bore Full-bore Plug valves
gate valves Full-bore Reduced- | Full-bore and
plug valves opening reduced-
plug valves opening
*8.03 ball valves
2 116 x 1 e 1,81 14,62 — 14,62 —
26 2,06 14,62 15,50 14,62 14,62
2% 2,56 16,62 18,00 16,62 18,62
3" 3,12 18,62 20,75 18,62 18,62
3 gx3 6 3,19 18,62 20,75 18,62 —
4" 4,06 21,62 24,75 21,62 21,62
4" 16x4 g 4,12 21,62 24,75 21,62 —
4 16x4 ', 4,25 21,62 24,75 21,62 —
5"/ 5,12 28,62 — — —
7 ex5"lg 5,12 29,00 — — —
7 e x6 6,00 29,00 — — 28,00
7 ex 6" 6,12 29,00 < — —
7 116 x6 g 6,38 29,00 > — —
7 6% 6 6,62 29,00 — — —
7 e 7,06 32,00 38,50 — —
7 ex7 g 7,12 32,00 38,50 — —
9 9,00 41,00 — — —

Table B.57 — Flanged plug and gate valves for 10 000 psi rated
working pressure (US Customary units)

Dimensions in inches

Nominal size Full-bore valves
Bore Face-to-face valve
length + 0,06
+0,03
0
1 %6 1,81 18,25
2 16 2,06 20,50
2% 256 2225
346 3,06 24,38
446 4,06 26,38
5 5,12 29,00
7 16 %6 g 6,38 35,00
7 e 7,06 35,00
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Table B.58 — Flanged plug and gate valves for 15 000 psi rated
working pressure (US Customary units)

Dimensions in inches

Nominal size

Full-bore valves

Bore Face-to-face valve length £ 0,06
+0,03 Short pattern Long pattern
1 %6 1,81 18,00 —
2 16 2,06 19,00 23,50
> 2756 2100 25,00
36 3,06 23,56 —
446 4,06 29,00 —
5 5,122 35,00 —

a

.+
Tolerance on 5 '/5 bore is 0

0,04

Table B.59 — Flanged gate valves for 20 000 psi-rated

working pressure (US Customary units)

Dimensions in inches

Nominal size Full-bore valves
Bore Face-to-face valve
length £+ 0,06
+0,03
0
1% 1,81 21,00
2" 2,06 23,00
2 %6 2,56 26,50
316 3,06 30,50
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Table B.60 — Centre distances of conduit bores for dual parallel bore valves for 2 000 psi; 3 000 psi;

5000 psi and 10 000 psi rated working pressures (US Customary units)

Dimensions in inches

Maximum Bore centre Large bore Small bore Minimum end Basic casing size
valve size to bore centre | centre to end to end connector size Lineic mass
connector connector
centre centre oD Ib/ft
2 000 psi; 3 000 psi and 5 000 psi
1 %16 2,781 1,390 1,390 7 e 5", 17
2" 3547 774 774 715 7 38
2%6x2 e 3,547 1,650 1,897 7 e 7 29
2%6x 2 e 4,000 1,875 2,125 9 7% 39
2%k 4,000 2,000 2,000 9 7.%4 29,7
2%k 4,500 2,250 2,250 9 8°/s 49
3% e 4,578 2,008 2,570 9 8 /s 49
3 s x 4 %6 5,047 2,524 2,524 11 9%, 53,5
37 5,047 2,524 2,524 11 9%, 53,5
10 000 psi

1% 2,78 1,390 1,390 7 e 5", 17
214k 3,55 1,774 1,774 7 16 7 38

2% 6% 2 e 3,55 1,650 1,897. 7 e 7 29
2%6x 2 e 4,00 1,875 2,125 9 7% 39
2%k 4,00 2,000 2,000 9 7% 29,7
24k 4,50 2,250 2,250 9 8°/s 49
34k 5,05 2,524 2,524 11 9% 53,5
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Table B.61 — Centre distances of conduit bores for triple, quadruple and quintuple parallel
bore valves (US Customary units)

Dimensions in inches
Maximum Flange centre Minimum end Basic casing size
valve size to bore centre connector size Lineic mass
oD Ib/ft
2 000 psi; 3 000 psi and 5 000 psi rated working pressures
Triple valve
1% 1,875 7 g 6 /s 24
2 e 1,938 7 26
2" 2,125 7% 39
2 %6 2,812 11 9% 53,5
Quadruple valve
1 %46 2,875 11 8 °ls 36
1 %46 3,062 11 9% All
2 e 3,062 11 9% 53,5
2 %6 3,438 11 104, 55,5
2% 4,000 13 %g 11, 54
Quintuplévalve
2" 3,062 11 9 %4 53,5
10 000 psi-rated working pressure
Triple valve
1 %16 1,875 7 e 6 °ls 24
2" 1,938 9 7 26
2" 2,125 9 7% 39
2 %6 2,812 11 9% 53,5
Quadruple valve
2% 3/438 11 10 %4 55,5
Table B.§2 — Regular and full-opening flanged swing and lift check valves for 2 000 psi; 3 000 psi and
5 000 psi rated working pressures (US Customary units)
Dimensiops in inches
Nominal dize Face-to-face valve length
1 +0,06
Short pattern Long pattern
2 000 psi 3 000 psi 5 000 psi 3 000 psi 5 000 psi
2" 11,62 14,62 14,62 — —
2 %16 13,12 16,62 16,62 — —
3 14,12 15,12 18,62 17,12 —
4 e 17,12 18,12 21,62 20,12 —
7 e 22,12 2412 28,00 — 29,00
9 26,12 29,12 33,12 — —
11 31,12 33,12 39,38 — —

280
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Table B.63 — Single and dual plate wafer-type check valves for use with flanges for 2 000 psi; 3 000 psi
and 5 000 psi rated working pressures (US Customary units)

Dimensions in inches

Nominal size

Face-to-face valve length

+0,06
2 000 psi 3 000 psi 5 000 psi
Short pattern Long pattern Short pattern Long pattern Short pattern Long pattern
2 e 0,75 2,75 0,75 2,75 0,75 2,75
2% 0,75 3,25 0,75 3,25 0,75 3,25
37 0,75 3,25 0,75 3,25 0,88 3,38
414 0,88 4,00 0,88 4,00 1,25 4,12
7 11 1,12 6,25 1,38 6,25 1,75 6,25
9 1,50 8,12 1,75 8,12 2,25 8,12
11 2,25 9,50 2,25 9,75 2,88 10,00

Table B.64 — Minimum bore sizes for full-opening check valves for 2 000 psi; 3 000 pfsi

and 5 000 psi rated working pressures (US Customary units)

Dimensions in incheq
Nominal size Minimum’bore size
+8,06
2 000 psi 3 000 psi 5 000 psi
2 e 2,067 1,939 1,689
2 %6 2,469 2,323 2,125
3% 3,068 2,900 2,624
4 "I 4,026 3,826 3,438
7 e 5,761 5,761 5,189
9 7,813 7,439 6,813
11 9,750 9,314 8,500
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Table B.68 — Minimum vertical full-opening body bores and maximum casing sizes (US Customary units)

Nominal connector @ Casing beneath body Minimum vertical
Nominal size and Rated working Label b Nominal Specified drift full-opening
bore of connector pressure lineic mass P diameter wellhsca)gebody

in psi oD Ib/ft in in

7 e 2000 7 17 6,413 6,45
7 e 3000 7 20 6,331 6,36
7 e 5000 7 23 6,241 6,28
7 1/16 TO 000 7 29 0,059 0,09
7 e 15 000 7 38 5,795 583
7 e 20 000 7 38 5,795 5,83

9 2000 8 /s 24 7,972 800

9 3000 8 %/ 32 7,796 7183

9 5000 8 /s 36 7,700 7173

9 10 000 8 /s 40 77600 7162

9 15 000 8 %/s 49 7,386 7141

11 2000 10 %4 40,5 9,894 992

11 3000 10 %4 40,5 9,894 992

11 5000 10 %, 540 9,694 973

11 10 000 9% 53,5 8,379 841

11 15 000 9% 53,5 8,379 841

13 %/ 2000 13 %3 54,5 12,459 12,50
13 %/ 3000 13 % 61,0 12,359 12,39
13 %/ 5 000 1870 72,0 12,191 12,22
13 %g 10 000 11/, 60,0 10,616 10,66
16 %4 2000 16 65 15,062 15,09
16 %/, 3000 16 84 14,822 14,86
16 %4 5000 16 84 14,822 14,86
16 %/, 10,000 16 84 14,822 14,86
18 %/, 5000 18 %/ 87,5 17,567 11,59
18 %/, 10 000 18 %/g 87,5 17,567 17,59
20 %/, 3000 20 94 18,936 18,97
21", 2000 20 94 18,936 18,97
21", 5000 20 94 18,936 18,97
21", 10 000 20 94 18,936 18,97
Upper-end connections of wellhead body.
b Maximum size and minimum mass of casing on which bore is based.
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Table B.75 — Flanged crosses and tees for 2 000 psi; 3 000 psi; 5 000 psi; 10 000 psi; 15 000 psi and

20 000 psi rated working pressures (US Customary units)
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Table B.75 (continued)
Dimensions in inches

284

Nominal size and bore Centre-to- | Centre-to- Nominal size and bore Centre-to- | Centre-to-
. face face . face face
Vertical Outlet vertical horizontal Vertical Outlet vertical horizontal
By Bo run run By Bo run run
+0,03 +0,03 HHy HHo +0,03 +0,03 HHy HHo
0 0 +0,03 +0,03 0 0 +0,03 +0,03
2 000 psi 15 000 psi
2" 2" 5,81 5,81 2" 1 %6 7,34 7,41
2% 2" 5,94 6,31 2" 2" 7,62 7,62
2% 2% 6,56 6,56 2% 1 %46 7,59 8,03
1/u 2 1’.U 6,06 6,69 2 g/m 2 1/m 7.88 825
3 2% 6,56 6,81 2% 2% 8,50 8,5(
kA 3, 7,06 7,06 3" 1% 7,86 8,69
4'46 2" 6,31 7,94 3" 2" 8,16 8,91
4]'16 2% 6,81 8,06 3" 2% 8,78 9,16
4]'16 3 7,19 8,19 3" 36 9,44 9,44
4'46 4" 8,56 8,56 4 g 1 %46 8,69 10,2b
3 000 psi 46 2" 8,97 10,47
3 2" 7,31 7,81 4" 2% 9,59 10,7
kA 2% 7,88 7,94 4 g 3" 10,25 11,00
s 3 7,56 7,56 46 4 11,69 11,69
4'16 2 7,56 8,81 5 1 2 9,38 11,44
4'46 2% 8,12 8,94 5 2116 9,63 11,68
4'46 3, 8,06 8,81 5 2% 10,25 11,88
4|'16 4" 9,06 9,06 5 3" 10,94 12,18
5 000 psi 5 4 g 12,38 12,76
2|"16 2" 7,31 7,31 514 5 13,50 13,50
216 2" 7,44 7,88 20 000 psi
216 2% 8,31 8,31 T %6 1 %6 8,94 8,94
3 2" 7,69 8,31 2" 1 %6 9,25 9,53
kA 2% 8,25 8,44 2" 2" 9,84 9,84
kA 3, 9,31 9,31 2% 1 %6 9,56 10,28
4'16 2" 7,94 9:19 2% 2" 10,16 10,59
4'16 2% 8,50 9,31 2% 2% 10,91 10,9
4'46 3, 8,94 9,56 3" 1 %6 9,94 10,9
4'46 4" 10,81 10,81 3" 2" 10,53 10,2p
g 2" 9,06 10,56 3" 2% 11,28 11,58
g 2% 9,62 10,69 3" 3" 11,91 11,9
g 3, 10,06 10,94 4 g 1 %6 11,12 12,66
g 4" 10,93 11,19 4 g 2" 11,72 12,66
q/s 5" 12,19 12,19 4 g 2% 12,47 13,28
10000 psi 4 g 3" 13,09 13,66
2|"16 150 6,67 6,84 4" 4 g 14,84 14,84
2|"16 26 6,92 6,92
26 1 %6 6,95 7,47
216 2" 7,20 7,55
26 2% 7,83 7,83
3| 1 %6 7,23 8,22
3 T 2 Tt 7,48 8,30
3" 2% 8,11 8,58
3" 3" 8,86 8,86
4 g 1 %6 7,81 9,25
4" 2" 8,06 9,33
4" 2% 8,69 9,61
4" 3" 9,44 9,89
4" 4" 10,34 10,34
5" 1 %6 8,19 10,06
5", 2" 8,44 10,12
5", 2% 9,06 10,42
5" 3" 9,81 10,69
5" 4" 10,72 11,19
5", 5", 11,53 11,53
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Table B.76 — Studded crosses and tees for 2 000 psi; 3 000 psi; 5 000 psi; 10 000 psi; 15 000 psi and
20 000 psi rated working pressures (US Customary units)
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Table B.76 (continued) Dimensions in inches

286

Nominal size and bore Centre-to- | Centre-to- Nominal size and bore Centre-to- | Centre-to-
. face face . face face
Vertical Outlet vertical horizontal Vertical Outlet vertical horizontal
By Bo run run By Bo run run
+0,03 +0,03 HHy HHo +0,03 +0,03 HHy HHg
0 0 +0,03 +0,03 0 0 +0,03 +0,03
2 000 psi 15 000 psi
2" 26 3,50 3,50 1 %6 1 %6 5,00 5,00
2% 2" 3,50 4,00 2" 1 %46 5,00 5,00
2% 2% 4,50 4,50 2" 2" 5,00 5,00
3 2 e 3,50 4.50 2% 1% 550 55
kA 2% 4,50 4,50 2% 2" 5,50 550
kA 3, 4,50 4,50 2% 2% 5,50 5,5(
4'16 2" 4,50 5,50 3" 1 %6 6,31 6,31
4'16 2% 4,50 5,50 3" 2" 6,31 6,31
4'46 3, 4,50 5,50 3" 2% 6,31 6,31
4'46 4" 5,50 5,50 3" 3" 6,31 6,31
3 000 psi 4 g 1 %6 7,62 7,64
3 2 4,50 5,00 4 g 2" 7,62 7,64
s 2% 5,00 5,00 4" 2% 7,62 7,62
s 3 5,00 5,00 46 3" 7,62 7,64
4'46 2" 4,50 6,12 4 g 4 e 7,62 7,64
4'46 2% 5,00 6,12 5 e 6,62 8,75
4'16 3 5,00 6,12 5 2" 6,62 8,74
416 4" 6,12 6,12 5 2% 6,62 8,74
5000 psi 5 g 36 6,62 8,75
2|'16 2" 4,50 4,50 5y 4 g 9,25 9,29
216 2" 4,50 5,00 5 5 9,25 9,25
I 2% 5,00 5,00 20 000 psi
s 2" 4,50 5,50 1 %6 1 %6 6,47 6,41
kA 2% 5,50 5,50 2" 1 %6 6,47 6,41
s 3 5,50 5,50 2" 2" 6,47 6,47
4'16 2" 4,50 6,50 2% 1 %6 7,28 7,28
4'46 2% 5,00 650 2% 2" 7,28 7,24
4'46 3, 5,50 6,50 2% 2% 7,28 7,24
4'16 4" 6,50 6,50 3" 1 %6 7,97 7,91
g 2" 6,42 7,62 3" 2" 7,97 7,91
g 2% 6,42 7,62 3" 2% 7,97 7,91
g 3, 6,12 7,62 3" 3" 7,97 7,91
g 4" 7,97 7,97 46 1 %6 9,91 9,91
g/ 5" 7,97 7,97 46 2" 9,91 9,91
10.000 psi 4" 2% 9,91 9,91
136 121 4,38 4,38 46 3" 9,91 9,91
2|"16 NN 4,38 4,38 4" 4 g 9,91 9,91
2|"16 2" 4,38 4,38
216 1% 4,50 512
216 2" 4,50 512
2|/ 2% 5,12 5,12
3 1/16 - I 74,50 5,80
3" 2" 4,50 5,88
3" 2% 512 5,88
3" 3" 5,88 5,88
4" 1% 4,50 6,88
4 g 2" 4,50 6,88
4" 2% 512 6,88
4" 3" 5,88 6,88
4" 4" 6,88 6,88
5" 1% 5,25 7,75
5", 2" 5,25 7,75
5 2% 5,25 7,75
5", 3" 6,75 7,75
5", 4" 6,75 7,75
5" 5 7,75 7,75
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Table B.85 — Bullplugs (see ISO 10422 for thread dimensions and tolerances)

(US Customary units)

L
L
c G H,
INB i % —
N . (™
== Q
—— a j
——————1 \, KE
L L L L
a) Round plug b) Plug with'internal he)
Le
L,
[ F—
Q
C I
B
c) Plug with external hex
Key
1 test or gauge port (optional)
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Table B.85 (continued)
Dimensions in inches

Nominal All bullplugs Round Plugs with external hex Plugs with internal hex
thread plugs
size Diameter | Minimum | Depth of | Diameter | Overall | Hex size | Height of | Length Internal | Depth of | Length
of round | length of | counter- of length b (across hex b of plug hex size hex of plug
threadto | bore? | counter- flats) with with
vanish bore b external internal
point hex P hex P
D Ly C d L Hg B Le H; G L;
A 0,84¢ 0,781 5 None None 2 0,88 ¢ 0,31 1,13 0,38 0,31 1,00
A 05° 0,793 5 None None 7 T,06F 0,38 T.25 0,567 0,31 1,00
1 1,324 0,984 5 None None 2 1,389 0,38 1,38 0,631 0438 1,00
17, 1|66 d 1,008 5 1,06 0,88 2 — — — — ol —
1, 1|90 d 1,025 2 1,06 1,00 2 — — — — — —
2 238 d 1,058 2 1,06 1,50 4 — — — — — —
2, 288 d 1,571 2 1,63 1,75 4 — — — = — —
3 350 d 1,633 7 1,63 2,25 4 — — — — — —
3, 4}00 d 1,683 7 1,75 2,75 4 — — — — — —
4 4150 d 1,7337 1,75 3,00 4 — — 5 — — —
a8  Tolerance |+ 0,020 €  Tolerance _ 8’025 8 Tolerance _ 8004
b Tolerance |* 8’04 f Tolerance  _ 8'031 i Tolerance  _ 81005
¢  Tolerance |* 2008 9  Tolerance _ 8’041 i Tolerance _ 8006
4 Tolerance |*3010
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Annex C
(informative)

Method of calculating stud bolt lengths for type 6B and 6BX flanges

C.1 Calculation

C.1.1 Ge

The follow
convenien

NOTE
fasteners o

C.1.2 Calculated stud bolt length

Lcss

where

Lcss

A

T

C.1.3 Specified stud bolt length

Lssp

neral

ing formulae were used in establishing stud bolt lengths listed in the tables andyare inclu
ce of the user in determining lengths not given in the tables.

Metric equivalents are not included in this annex since these calculations are applicable to ASME
nly.

= A+n

is the calculated stud bolt length (effective thread.length, excluding end points)

is 2 (T + 0,50t + d) + S (i.e. stud bolt length €xclusive of negative length tolerance, n)
is the total flange thickness

is the plus tolerance for flange thickness

is the heavy nut thickness.(equals nominal bolt diameter; see ASME B18.2.2)

is the flange face stand-off. See dimension S in Tables 50* and 51* for R and RX star
S equals zero for.BX)assemblies. See C.4 and Figure C.1

is the negative_tolerance on bolt length: 16 in for lengths up to 12 in inclusive. /5 in for
12 in to 18)in/inclusive. 1/4 in for lengths over 18 in.

= Specified stud bolt length (effective thread length, excluding end points), which is 1

ded here for

B1.1 threaded

d-off values;

lengths over

csp rounded

off to the nearest r‘nmmnrr‘inlly available Inngfh

C.2 Rounding-off procedure

If Lcgg is 0,010 in (or more) greater than any '/, in increment, round off upward to the next '/, in increment; if less
than 0,010 in, round off downward to the next 1/4 in increment.

C.3 End-point height of stud bolts

An end point is that part of a stud bolt beyond the thread, and shall be chamfered or rounded. The height of each
end point shall not exceed the values given in Table C.1.

© 1SO 2003 - All rights reserved
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=1=H =D

a) Type 6B flange b) Type 6BX flange

b Lssg b
1 1

c) Stud bolt with nuts

2  No standdff.
b Point height.

Figure C.1 — Flange make-up and'stud length

Table C.1 — Point-height of stud bolts

Bolt diameter Maximum point height
in mm in
"2to 7ls 32 (0,12)
Overifsto 1 /g 48 (0,19)
Ovet 1 'st0 1 % 6,4 (0,25)
Over1°%5t01 7lg 7.9 (0,31)
Over1lsto2 ', 9,5 (0,38)

C.4 Flange face-stand-off values, S

ing gaskets.

: S - es—wi ne flanges
are assembled W|th type R gaskets |t is recommended that Svalues for RX gaskets be used in calculatlng stud bolt
lengths to ensure ample stud length for either type ring gasket.
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Annex D
(informative)

Recommended flange bolt torque

D.1 General

The torqu¢ values shown in the tables of this annex have been shown to be acceptable values for’u
and 6BX flanges in some services. The user should refer to APl TR 6AF, TR 6AF1, TR 6AF2 and API
data on tHe effects on flange performance of bolt preload stress and other factors. It should |be req
torque applied to a nut is only one of several ways to approximate the tension and stress in-a fastener.

D.2 Basis of tables

The table
certain fri

in this annex are for the convenience of the user only, and are based on calculations W
ion coefficients for the friction between the studs and nuts, and between the nuts and the fl3

Some factprs which affect the relationship between nut torque and stud‘stress are:

— threa
— surfad
— degre
— typed
Two coeff
threads ar

ISO 1367

The tableg

dimensions and form;

e finish of studs, nuts, and flange face;

e of parallelism between nut face and flange face;

f lubrication and coatings of the threads‘and nut bearing surface areas.

cients of friction are used in the, tables. A coefficient of friction of 0,13 approximates the
d nut bearing surfaces beingwbare metal well-lubricated with thread compound tested in acd

. A coefficient of friction of 0,07 approximates threads and nut face coated with fluoropolyme

show material properties equivalent to ASTM A 193 Grades B7 and B7M, which are mo

5e in type 6B
Spec 6FA for
ognized that

hich assume
nge face.

friction with
ordance with
r material.

st commonly

used. Valyies of torque for materials having other strength levels may be obtained by multiplying the tabulated

torque val

D.3 Equ

The follow

Le by the ratio ofthe new material’s yield strength to the tabulated material’s yield strength.

ations

ng-equations are used to calculate the values in Tables D.1 and D.2:

A, = % [D (0,974 3x P))?

F=0c4

S

_ F.E(P+nf.E.S)+F.f{H+D+K}

2(rE - P-£-S) 4

© 1SO 2003 - All rights reserved
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where
Ay is the stress area, in square millimetres (square inches)
D is the thread major diameter, in millimetres (inches)
E is the pitch diameter of thread, in millimetres (inches)
F is the force per stud, newtons (pound-force)
f is the friction coefficient
H is|the hex size (nut) = 1,5 D + 3,175 mm (0,125 in)
K is|the nut internal chamfer = 3,175 mm (0,125 in)
P is|the thread pitch = Umber of threa;s oer unit length in millimetres (inches)
S is|the secant 30° = 1,154 7
T is|[the torque
o is|the stress in stud.

Torque obtaiped using units of millimetres and newtons will be in units*of newton millimetres and can be|divided by
1 000 to obtgin newton metres (N-m). Torque obtained using units-of‘inches and pounds will be in units|of inches-
pound-force pnd can be divided by 12 to obtain foot-pound-force\(ft-Ibf).

NOTE THe stresses in these calculations are based on stféss area, and not thread root area as requiredl for stress
calculations in|4.3.4.

D.4 Recommendation for specific flanges

The following flanges should not be made\'up beyond 275 MPa (40 000 psi) bolt stress, due to potentially high
flange stressks:

346 mm (13 %3 in) — 13,8 MPa (2 000 psi)
425 mm (16 %/, in) — 13,8 MPa (2 000 psi)
540 mm (21 '/, in) — 13,8 MPa (2 000 psi)

346 mm (13 %3 in) — 20,7 MPa (3 000 psi)
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Table D.1 — Recommended torques for flange bolting (Sl units)

Stud diameter Thread Studs with S, = 550 MPa Studs with S, = 720 MPa Studs with S, = 655 MPa
pitch bolt stress = 275 MPa bolt stress = 360 MPa bolt stress = 327,5 MPa
Tension | Torque Torque | Tension | Torque Torque | Tension | Torque Torque
P F £=007 | =013 F £=007 | =013 F £=007 | =013
(in) mm mm kN N-m N-m kN N-m N-m kN N-m N-m
0,500 12,70 1,954 25 36 61 33 48 80 — — —
0,625 15,88 2,309 40 70 118 52 92 155 — — —
0,750 19.05 2.540 59 122 206 78 160 270 — — —
0,875 22,23 2,822 82 193 328 107 253 429 — — —
1,000 25,40 3,175 107 288 488 141 376 639 — — —
1,125 28,58 3,175 140 413 706 184 540 925 - — —
1,250 31,75 3,175 177 569 981 232 745 1285 — — —
1,375 34,93 3,175 219 761 1320 286 996 1727 — — —
1,500 38,10 3,175 265 991 1727 346 1297 2264 — — —
1,625 41,28 3,175 315 1263 2211 412 1653 2 894 — — —
1,750 44,45 3,175 369 1581 2777 484 2069 3 636 — — —
1,875 47,63 3,175 428 1947 3433 561 2 549 4 493 — — —
2,000 50,80 3,175 492 2 366 4183 644 3097 5476 — — —
2,250 57,15 3,175 631 3375 5997 826 4418 7 851 — — —
2,500 63,50 3,175 788 4635 8271 1°032 6 068 10 828 — — —
2,625 66,68 3,175 — — — — — — 1040 6 390 11 429
2,750 69,85 3,175 — — — — — — 1146 7 354 13 168
3,000 76,20 3,175 — — — — — — 1375 9 55p 17 156
3,250 82,55 3,175 — — — — — — 1624 12 134 21878
3,750 95,25 3,175 — - — — — — 2185 18 635 33766
3,875 98,43 3,175 — — — — — — 2338 20 620 37 293
4,000 101,6 3,175 — — — — — — 2 496 22 643 41 057
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Table D.2 — Recommended torques for flange bolting (US Customary units)

Stud Threads Studs with S, =80 ksi Studs with S, =105 ksi Studs with S, = 95 ksi
diameter | perin bolt stress = 40 ksi bolt stress = 52,5 ksi bolt stress = 47,5 ksi
Tension Torque Torque Tension Torque Torque Tension Torque Torque
D N F =007 | f=0,13 F £=007 | =013 F =007 | £=0,13
in 1/in Ibf ft-Ibf ft-Ibf Ibf ft-Ibf ft-Ibf Ibf ft-Ibf ft-Ibf
0,500 13 5676 27 45 7 450 35 59 — — —
0,625 11 9040 52 88 11 865 68 115 — — —
0,750 10 13 378 90 153 17 559 118 200 — — —
0,875 9 18 469 143 243 24 241 188 319 — — —
1,000 8 24 230 213 361 31 802 279 474 — — —
1,125 8 31618 305 523 41499 401 686 — — —
1,250 8 39 988 421 726 52 484 553 953 — — —
1,375 8 49 340 563 976 64 759 739 1281 — — —
1,500 8 59 674 733 1278 78 322 962 1677 — — —
1,625 8 70 989 934 1635 93173 1226 2 146 — — —
1,750 8 83 286 1169 2 054 109 313 1534 2.696 — — —
1,875 8 96 565 1440 2539 126 741 1890 3332 — — —
2,000 8 110 825 1750 3094 145 458 2 297 4 061 — — —
2,250 8 142 292 2 496 4 436 186 758 3276 5822 — — —
2,500 8 177 685 3429 6118 233212 4 500 8030 — — —
2,625 8 — — — — — — 233 765 4716 8430
2,750 8 — — — — — — 257 694 5424 9712
3,000 8 — — — — — — 309 050 7 047 12 654
3,250 8 — — — — — — 365 070 8 965 16 136
3,750 8 — — — — — — 491 099 13782 24 905
3,875 8 — — — — — — 525 521 15208 27 506
4,000 8 — — — — — — 561 108 16 730 30 282
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ISO 10423:2003(E)

Recommended weld groove design dimensions

Dimensions in millimetres (inches)

> 70°
=
0.8 (1/32) 2 3,2 (1/8) 16 +0.641716 +1/32)
— 0 o
a) V-groove
%‘
Q
£
<
/&/
(8
2, > 2
3.2 [1/8
0.8 (1/32)7 o o 16 +0.8 (1/16 +1/32)
b) U-groove
R
\ > 35° /
\
0,8 (1/32) 2 3'2 (3/8) 16 £0.8 (1/16 +1/32)

a8  Maximum misalignment.

© 1SO 2003 - All rights reserved

c) Heavy wall V-groove

Figure E.1 — Pipe butt welds
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Dimensions in millimetres (inches)

—] N 20°
N
m
<o
— > R4,8 (= R3/16) “
/ )
g
> > 0,8 (= 1/32) > 4,8 (= 3/16)
_Vl
[ee]
pac
Vi
S 45
> 6,4(21/4) =
. S~ — o
& So
> —_—
Rl d :‘ o
[oe]
i
vi
a8  Maximum|misalignment (unless removed by machining).
b Remove t6SoUNd Meta by METhITINg:
¢ Maximum misalignment.
d  Backing to be removed. Material to be compatible with base material.
Figure E.2 — Attachment welds
296
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b

z 60°

ISO 10423:2003(E)

Dimensions in millimetres (inches)

o
o~
©

\

Ratio of d4 to D, shall not exceed 1,5:1.

D,

J

Depth fequired to maintain a maximum of 1,5:1 depth (d) to diameter (D,) ratio.

2 20

%5

2 12,7 (2 1/2)

——

a) Hole repair

] E 20°

2 6,4 (2 1/L)

2 12,7 (= 1/2)

N

N

Key
1 Side
2 End

a8  Original area.

b) Excavation for repair (removal of sample discontinuities in weld metal and base metal)

Figure E.3 — Repairs

© 1SO 2003 - All rights reserved
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Dimensions in millimetres (inches)

Y
Z
/
| /
|
N =
: SV
=
| A
|
| 3,2 (1/8)°
a) Bushing/seat cavity (W) b) Ring groove (X)
6 (1/4)¢

51 (2)¢

A\ N N
A #
V
3,2 (1/8) ¢
c) Body cavity (Z) d) Body repair (Y)

-

optional additional layers

Thickness of weld after machining to approx. 5 (3/15).
Weld thickness after machining.
Maximum weld after machining (approx.).
By 19 (*/4) width.
Minimum build-up.
Figure E.4 — Weld repair and overlay, typical weld bead sequences

O O 0 T o
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Annex F
(informative)

Performance verification procedures

F.1 Performance verification — General requirements

F.1.1 Apjplication

F.1.1.1

This anngx provides performance verification procedures for qualification of equipment spec

Internatior
The perfo
performan

changes.
models (s

F.1.1.2
Other prog

F.1.1.3

Verificatio
during its

F.1.2 Effect of changes in product

a) Desig

A design
substantiyv|
intended s

NOTE
design of 3
tolerance c

General

al Standard, which shall be applied if specified by the manufacturer or purehaser.
mance requirements apply to all products being manufactured and:.delivered for service (s
ce verification procedures in this annex are to be applied to, designs of products, incl

Verification testing specified in this annex is intended to be- performed on prototypes ¢
be also 4.7).

Alternative procedures

edures may be used, provided the test requirements‘of this annex are met or exceeded.

Dther verification tests

n tests that have been completed in aceordance with verification testing requirements of
alidity, will satisfy the requirements.ef this annex.

h changes

that undergoes a.‘substantive change becomes a new design requiring performance
e change is a change identified by the manufacturer which affects the performance of the
ervice condition:vThis may include changes in fit, form, function or material.

Fit, when defined as the geometric relationship between parts, would include the tolerance criteria u
part @nd its mating parts. Fit, when defined as the state of being adjusted to or shaped for, wol
iteria_ used during the design of a seal and its mating parts.

fied by this

ee 4.1). The
iding design
r production

A\P| Spec 6A,

erification. A
roduct in the

5ed during the
Id include the

b) Metal

iIc materials

A change in metallic materials may not require new performance verification if the suitability of the new material can
be substantiated by other means.

c) Non-metallic seals

A change in non-metallic materials may not require new performance verification if the suitability of the new
material can be substantiated by other means. Substantive changes in the original documented design
configuration of non-metallic seals resulting in a new design, shall require performance verification in accordance
with F.1.13.
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F.1.3 Compliance

All products evaluated in performance verification tests shall comply with the applicable design requirements of this

International

F.1.4 Prod

F.1.41 Ge

Standard. Test articles shall be hydrostatically tested to PSL1 prior to verification testing.
ucts for verification testing

neral

Performance verification testing, if applicable, shall be performed on prototypes or production models of equipment

made in accordance with this International Standard to \/nrify that the Innrfnrm;mm:\ I'Qﬁlllil"l:\mpan sp

ecified for

pressure, ten

F.1.4.2 Tepting product

Performance
dimensions f

F.1.4.3 Prq

The actual d

for dimensions specified for normal production equipment. Worst-case conditions for dimensional toleran

be addresse

F.1.4.4 Ex

The product
and/or leak g

F.1.4.5 Mdintenance procedures

The manufa
lubrication of

F.1.5 Safe

Due conside

F.1.6 Acce

F.1.6.1

General

hperature, load, mechanical cycles and standard test fluids are met in the design of the prod

verification testing shall be conducted on full-size products or fixtures that-represent th
br the relevant components of the end product being verified, unless otherwisespecified in t

pbduct dimensions

mensions of equipment subjected to verification testing shall bé within the allowable tolerg
| by the manufacturer, giving consideration to concerns suchas sealing and mechanical fun
ternal paint or coatings

used in any pressure test shall be free of painfior other coatings that would impede leaK
bservation.

Cturer's published recommended\maintenance procedures may be used on equipment
valves.

y

ation shall be given‘tothe safety of personnel and equipment.

ptance critéria

Verification thting of the product shall include all of the testing requirements of the applicable PR Ie

ict.

specified
is Annex.

nce range
ces should
ctioning.

detection

including

vel in this

annex.

F.1.6.2 Structural integrity

The product tested shall not permanently deform to the extent that any other performance requirement is not met.
Products that support tubulars shall be capable of supporting rated load without collapsing the tubulars below the
drift diameter.
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F.1.6.3 Pressure integrity

a) Hydrostatic test at room temperature

The hydrostatic test at room temperature is 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.

b) Gas test at room temperature

The gas test at room temperature shall be acceptable if no sustained bubbles are observed. If leakage is observed,

the rate sprattbetessthanmtherates—shownimTabte -+ measured—=at—atmosphericpressure;—duning specified
pressure-hold periods.

Table F.1 — Room temperature gas leakage acceptance criteria

Equipment Seal type Allowable leakgdge
alves, gate and plug Through-bore 30 cm? per hour, per 25,4 mm of
nominatbore size
Stem seal 60.cms3 per hour
Static (bonnet seal, end connections) 20 cm3 per hour
Valves, check Through-bore 5 cm3 per minute, per 25,4 jmm of
nominal bore size
Stem seal 60 cm3 per hour
Static (bonnet seal, end connections) 20 cm3 per hour
Chokes Dynamic (stem seal) 60 cm? per hour
Static (bonnet seal, end connections) 20 cm3 per hour
Actuators All actuatorfluid retaining seals 60 cm? per hour
Hangers Annular pack-off or bottom casing/tubing | 10 cm3 per hour, per 25,4 mm of
pack-off tubing/casing size
Tubing head adapter, other end External closure 20 cm3 per hour

connectfons, fluid sampling devices;
closureq according this International
Standard

c) Minimum/maximumAemperature tests

The hydrofstatic ar'gas test at high or low temperature shall be acceptable if the pressure change obderved on the
pressure-mneasuring device is less than 5 % of the test pressure or 3,45 MPa (500 psi), whichever is leps.

F.1.6.4 Hutdcompatibility of nommetattic-seats

The acceptance criteria for the standard test fluid compatibility of non-metallic seals shall be as specified in
F.1.13.6.

F.1.6.5 Post-test examination
The tested prototype shall be disassembled and inspected. All relevant items should be photographed. The

examination shall include a written statement that the product and component design does not contain defects to
the extent that any performance requirement is not met.
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F.1.7 Hydrostatic testing

a)

Testing medium

The testing medium shall be a fluid suitable for the testing temperatures. Water with or without additives, gas,
hydraulic fluid, or other mixtures of fluids may be used as the testing medium. The testing medium shall be a fluid

that remains

b)

in the liquid or gaseous state throughout the test.

Substitution of gas

The manufacturer may substitute gas for liquid if hydrostatic testing is specified, provided the testing method and

acceptance

F.1.8 Gas
a) Testing
Air, nitrogen,
b)
Gas testing i
c) Leakde
Gas testing
completely s
possible leal

connector er]
or attached t

F.1.9 Tem
a) Location
Temperaturg
through-bore
equipment.

As an altern
employed, as

b) Applicat

The heating

riterta for gas testing are used:

festing
medium

methane or other gases or mixtures of gases may be used.

Equipmént for 69,0 MPa (10 000 psi) and above

5 required for equipment for rated working pressures of 69,0 MRa{(10 000 psi) and higher .

ection

at room temperature shall be conducted with a méthod for leak detection. The produ

ubmerged in a liquid, or the product may be flooded in the seal areas being verified, su
paths are covered. The product may be assembled with one end of a tube connected

closing all possible leak paths being verified."Fhe other end of the tube shall be immersed
b a leakage measurement device. Other methods that can detect leakage accurately are acg

perature testing
of temperature measurement

shall be measured in contact with the equipment being tested and within 13 mm (0,5

long as the part is not artificially cooled. Ambient conditions shall be room temperature.

on of heatihg for maximum temperature testing

't may be
ch that all
to a blind
in a liquid
eptable.

in) of the

. where applicable, and within 13 mm (0,5 in) of the surface wetted by the retained fluig on other

btive for maximum temperature measurement, the temperature of the fluid used for heating may be

heating shall*

for maX|mum temperature testlng may be applled mternally in the through bore or exte

nally. The
maximum

temperature, or such that all fIU|d used for heating contained W|th|n the test artlcles is at or above the maximum

temperature.

c)

Application of cooling for minimum temperature testing

The cooling for minimum temperature testing shall be applied to the entire external surface of the equipment.
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F.1.10 Hold periods

a) Start of hold periods

Hold periods shall start after pressure and temperature stabilization has occurred and the equipment with pressure-
monitoring device has been isolated from the pressure source. The time specified for hold times shall be a
minimum.

b) Pressure stabilization

Pressure shall be considered stabilized when the rate of change is no more than 5 % of the test pressure per hour
or 3,45 M ' ;Wi i : T withi Q ure or within
3,45 MPa |500 psi), whichever is less, during the hold period.
c) Temperature stabilization

Temperatdyre shall be considered stabilized when the rate of change is less than 0;5°C per minlite (1 °F per

minute). The temperature shall remain at or beyond the extreme during the hold period, but shall ngt exceed the
extreme by more than 11 °C (20 °F).

F.1.11 Pressure and temperature cycles

F.1.11.1 Pressure/temperature cycles

Pressure/temperature cycles shall be performed as specified in F<1£11.3, unless otherwise specified |n F.2 for the
specific prpduct being tested.

F.1.11.2 Test pressure and temperature

The test pfessure and temperature extremes shall bé.as specified in 4.2.

F.1.11.3 Test procedure (see Figure F.1)

Pressure ghall be monitored and contralled during temperature change. The following procedure shall be followed.
The item lgtters of the steps of the procedure correspond to the letters shown in Figure 1.

a) Start at room temperature with atmospheric pressure and raise temperature to maximum.
b) Apply|test pressure, haldfor a minimum period of 1 h, then release pressure.
c) Lowerl temperatufe-to minimum.

d) Apply|test pressure, minimum hold period 1 h, then release pressure.

e) Raiseltemperature to room temperature.

f)  Apply test pressure at room temperature and maintain 50 % to 100 % of test pressure while raising
temperature to maximum.

g) Hold period 1 h minimum at test pressure.

h) Reduce temperature to minimum while maintaining 50 % to 100 % of test pressure.

i)  Minimum hold period 1 h at test pressure.

j)  Raise temperature to room temperature while maintaining 50 % to 100 % of test pressure.

k) Release pressure, then raise temperature to maximum.
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1)  Apply test pressure, minimum hold period 1 h, and then release pressure.
m) Reduce temperature to minimum.

n) Apply test pressure, minimum hold period 1 h, and then release pressure.
0) Raise temperature to room temperature.

p) Apply test pressure, minimum hold period 1 h, and then release pressure.

q) Apply 5% to 10 % of test pressure, minimum hold period 1 h, and then release pressure.

LN > S _ L = Max. temp.
[ ] [ ] I I [ ] [ ]
ae ce f I hl ke me
[ ] [ ] I I [ ] [ ]
=y e == Y —— I===>===o===>_ﬁ_>_i_> Room temp.
[ ] [ ] I I [ ] [ ]
ce ce h I j I me oe
[ ] [ ] I I [ ] [ ]
> > > > > > = Min. temp.
d i n
Key
LICIC Atmospheric pressure
————  Tgst pressure

Figure F.1 — Test procedure

F.1.12 Load and mechanical cycles

Load testing jand mechanical cycles shall berperformed as specified in F.2 for the specific product being t

F.1.13 Testing of non-metallic seals

F.1.13.1 Non-metallic seals

Non-metallic| seals which“are exposed to fluids, either produced from or injected into a well, shall urf

performance|verification,procedure described in this subclause.

F.1.13.2 Intentof{procedure

bsted.

dergo the

The intent of This procedure is 1o verity the performance of the seal 1or the standard test fluid rating as specified in
F.1.13.4, not the performance of products containing the seal. The full-size seals shall be tested as specified in F.1

or F.2 to determine temperature and pressure performances.

F.1.13.3 Temperature of record

The temperature of record shall be the stabilized temperature measured in contact with the fixture as specified in

F.1.9.

F.1.13.4 Testing medium

The testing medium shall be the standard test fluid specified in Table F.2 for the materials class rating.
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F.1.13.5 Thermochemical performance of seal materials

F.1.13.5.1 General

The fluid compatibility of the seal materials for the intended service shall be verified by a test demonstrating the
response of the seal material to exposure to the standard test fluid, at or above the maximum rated temperature of
the seal.

F.1.13.5.2 Immersion testing

A sample immersion test, comparing physical and mechanical properties prior to and after exposure to the standard
test fluids | temperature and pressure as stated below, shall be performed. This test shall be in additipn to the full-
scale pressure and temperature testing of F.1 or F.2, as specified.

a) Testfuid

The standprd test fluids for the material classes are listed in Table F.2. The non-metallic material beihg evaluated
shall be tqtally immersed in the hydrocarbon liquid. A hydrocarbon liquid quantity equal to 60 % of tHe test vessel
volume sHall be charged in the test vessel. Water equal to 5 % of the test vessel.velume shall also Qe charged in
the test vgssel. The hydrocarbon liquid shall be overpressurized with the appropriate gas or gas mjxture for the
standard tgst fluid.

Table F.2 — Standard test fluids for non=metallic seals

Materf{al class Hydrocarbon Gas phase
liquid phase
AA/BB a 5 % vol. fraction, CO,/95 % vol. fraction CHy
CC a 80 % vol. fraction CO4/20 % vol. fraction CH,4

DID/EE a 10 % vokfraction H,S/5 % vol. fraction CO,/85 % vol. fraction CH,4

FH/HH a 10 %-vol. fraction H,S/80 % vol. fraction CO,/10 % vol. fractionf CHy4
Water shall pe added to the liquid phase.
at Hydrodarbon liquid phase is selected at the manufacturer’s discretion, which may include, but is not limited to, jet fuel, diesel, kerosene,
elc.

b) Temperature

The test temperature shall\be the maximum specified temperature rating for the temperature classification being
tested (F.].9). Alternatively, the test temperature shall be the maximum temperature at the seal logation for the
equipment at the maximum test temperature classification of the test product, as established by prpduct testing
and/or degign analysis.

c) Pressure

The final test pressure, after heating to the test temperature, shall be 6,9 MPa + 0,7 MPa (1 000 psig + 100 psig).
d) Exposure period

The test exposure period shall be a minimum of 160 h (F.1.10).

F.1.13.5.3 Fixture testing

Alternatively, standard test fluid tests may be run at or above the maximum rated temperature and pressure with a
reduced or full-size seal in fixtures or products that represent the nominal specified clearances and extrusion gaps

specified on the manufactured part. At the completion of the exposure period, a room-temperature pressure test
and low-pressure test shall be performed.
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a)

Exposure test fluid

The standard test fluids for the material classes are listed in Table F.2. The fixture shall be positioned so the seal is
partially exposed to both the liquid and gas phases. A hydrocarbon liquid 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 liquid shall be overpressurized with the appropriate gas or gas mixture for the
materials class being tested.

b)

Temperature

The test temperature shaII be the maximum specmed temperature ratlng for the temperature classrﬂcatlon being

tested (F.1.95-

equipment a
and/or desig

the maX|mum test temperature classmcatlon of the test product as establlshed by prod
N analysis.

on for the
Lict testing

c) Pressurg

The final tes{ pressure, after heating to the test temperature, shall be the rated working pressure of the sqal.
d) Exposurg period

The test exppsure period shall be a minimum of 160 h (F.1.10).

e) Room-tgmperature pressure test

At the completion of the test exposure period, cool the test fixture_and release the pressure. At a te

25+ 5 °C (74
other gases

or mixture of gases to the maximum rated working”pressure of the seal. Hold for a mini

mperature of
+ 10 °F) and no pressure in the test fixture, pressurize the test fixture using air, nitrogen, ’r:{:ethane or

um of 1h

(F.1.10). At the end of the hold period, reduce the pressure to,zero.

f) Low-tenjperature pressure test

Lower the temperature of the test fixture to-the’ minimum specified temperature rating for the tgmperature
classification| being tested (F.1.9). Pressurize the’/test fixture using air, nitrogen, methane or other gases|or mixture
of gases to the maximum rated working pressure of the seal. Hold for a minimum of 1 h (F.1.10). At the|end of the
hold period, feduce the pressure to zerorand let the test fixture temperature return to room temperature.

F.1.13.6 Acgceptance criteria

a) Acceptahce criteria

The accepta
testing of F.1

testing of F.1].

nce criteria for'the standard test fluid compatibility of non-metallic seals exposed to sample
.13.5.2 shall be documented. The acceptance criteria for the non-metallic seals exposed to
13.53'shall be as follows:

1) 160

immersion
the fixture

h-exposure period — The pressure change observed/recorded on the pressure-measur

ng device

306

during the exposure period (F.1.10) 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
100 cm3. No sustained bubbles shall be observed (20 cm3/h or more).

Room-temperature pressure test — The pressure change observed/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. Fluid displacement for fixture leak detector (bubble type indicator) shall be less than 20 cm3. No
sustained bubbles shall be observed (20 cm3/h or more).

Low-temperature test — The pressure change observed/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.
Fluid displacement for fixture leak detector (bubble type indicator) shall be less than 20 cm3. No sustained
bubbles shall be observed (20 cm3/h or more).
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b) Alternative testing acceptance
A material that passes the immersion testing of F.1.13.5.2 is acceptable without running the fixture testing of

F.1.13.5.3. A material that passes the fixture testing of F.1.13.5.3 is acceptable even if it fails the immersion testing
of F.1.13.5.2. A material that fails the fixture testing of F.1.13.5.3 is not acceptable.

F.1.14 Scaling

F.1.14.1 Scaling

Scaling may be used to verify the members of a product family in accordance with the requirements and limitations
described|in this subclause.

F.1.14.2 Product family

A product family shall meet the following design requirements:

a) Configuration

The desigh principles of physical configuration and functional operation are the‘same.
b) Design stress levels

The desighp stress levels in relation to material mechanical propertiesiare based on the same criteria.
F.1.14.3 limitations of scaling

F.1.14.3.1| Verification by pressure rating

The test pfoduct may be used to qualify products_of the same family having equal or lower pressure rafings.

F.1.14.3.2| Verification by size

Testing of|one size of a product family.shall verify products one nominal size larger and one nominal size smaller
than the tgsted size. Testing of two sizes also verifies all nominal sizes between the two sizes tested.

a) Determination of choke neminal size
The chok¢ nominal size<shall be defined as the size of the maximum orifice which may be used in that choke
(orifice sizes smaller_than the nominal size do not require testing). Choke nominal sizes are in P5 mm (1in)

increments.

b) Determination of valve nominal size

ze-of-the-end-connections—as-definedin—4+14.3.2 e). For

2), 46 mm and 52 mm (1 "*/;5in and 2 /4 in), sizes may be

chall ba dafi d-acth M:r\

The valve 'nefinal-size-shal-be-definred-as-the-nemin
valves of the same product family (as defined in F.1.1
considered as one size for scaling purposes.

D

N

c) Determination of other end-connector nominal sizes

The nominal sizes of other end connectors shall be defined as the nominal size of the end connection as defined in
F.1.14.3.2 e) 1).
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d) Determination of hanger and pack-off nominal sizes
The nominal size of hangers and pack-offs which are sized by pipe ODs and wellhead IDs shall be defined by

either the wellhead connection or the pipe. The manufacturer shall choose whether the size will be determined by
the connection or the pipe. The manufacturer shall be consistent in the practice of choosing sizes.

e) Nominal sizes

1) Nominal connector sizes shall be as follows:

mm (in)
46 or 52 1 B 0r 2 e
65 2%
78 or 79 3"e0r3 '
103 or 105 4 ,50rd g
130 5",
179 7 16
228 9
279 11
346 13 %/
425 16 %/,
476 18 s
527 or 540 20°%,61n21 ",
679 26 %,
762 30

2) Norinal pipe sizes shall be as follows:

mm (in)
52,4 26
60,3 2%
73,0 27
88,9 3,
101,6 4
114,3 4",
127,0 5
139,7 5",
168,3 6 °lg
1778 7
193,7 7%l
219,1 8 %/
2445 9°,
273,1 10 %/,
298,4 113,
339,7 133,
406,4 16
473,0 18 /g
508,0 20
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f)  Determination of actuator nominal size

Sizes shall be determined by the manufacturer.

F.1.14.3.3 Verification by temperature rating

The temperature range verified by the test product shall verify all temperature classifications that fall entirely within
that range.

F.1.14.3.4 Verification by standard test fluid rating for non-metallic seals

The standard test fluid rating verified by the test product shall verify all products of the same produgt family and
material pfoperties as the test product. See Table F.3.

Table F.3 — Scaling for non-metallic seals

Material of Class of
products tested products verified
AA/BB AA, BB
ccC AA, BB, CC
DD/EE AA, BB, DD, EE
FF/HH AA through HH

F.1.14.3.5| Verification by PSL

Verificatiop of equipment is independent of the PSL of the‘production equipment.
F.1.15 Dpcumentation

F.1.15.1 Verification files

The manufacturer shall maintain a file’onreach verification test.

F.1.15.2 Contents of verification files
Verification files shall contain-or reference the following information, if applicable:
a) test npmber and. revision level, or test procedure;

b) complete identification of the product being tested;

c) date qf test completion;

d) testresults and post-test examination conclusions (see F.1.6.5);

e) model numbers and other pertinent identifying data on all other sizes, rated pressures, temperature ranges
and standard test fluid ratings of products of the same product family that were qualified by the verification test
of this particular product;

f) class of seal designs (static, dynamic);

g) all detailed dimensional drawings and material specifications applicable to the tested product, including seals
and non-extrusion devices;
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be shown;

actual sealing-surface dimensions;

leakages or other acceptance parameters;

identification of testing media used;

test equipment identification and calibration status;

sketch of test fixture, product and seal or sample. Temperature and pressure measurement locations should

all test data specified in this annex, including actual test conditions (pressure, temperature, etc.) and observed

identific

letter of
Internati

F.1.16 Test

F.1.16.1 General

This subclau
tests describ
load-measur
and mechan
conditions ar

Except for s
requirementg
all the testing

F.1.16.2 Me

Equipment f
International
measuring d
the manufag
measuring d

F.1.16.3 Status

When used
manufacture

certificajion of manufacturer report,

including the supplier of test seals, moulding dates,
tions and batch numbers for non-metallic materials;

compliance that the tested equipment is in accordance with the design (requiremer
bnal Standard.

equipment calibration requirements

5e describes the calibration requirements for equipment which'is necessary to conduct the
ed in this annex. Test equipment which requires calibration, includes: pressure-measuring
ng equipment, temperature-measuring equipment, torque-measuring equipment, elastom
ical property-measurement equipment, and any othier equipment used to measure or n
d results.

becific requirements in the following subclause; the manufacturer’s instructions shall prov
for the identification, control, calibration, adjustment, intervals between calibrations, and 3
equipment to which this International Standard is applicable.

asuring and testing equipment

or measuring dimensionsshall be controlled and calibrated by the methods specifi
Standard to maintain the-accuracy required by the manufacturer's specification. Equ
mensions, to which this,International Standard is not applicable, shall be controlled and ca
turer's written specifications to maintain the accuracies required by this annex. Test
bvices shall comply-with the requirements of 7.2.

for verification testing, equipment shall be calibrated in accordance with the requireme
" and this International Standard.

compound

ts of this

erification
quipment,
r physical
ecord test

ide all the
ccuracy of

bd in this
pment for
ibrated by
pressure-

nts of the

F.2 Product-specific verification testing

F.2.1 General

F.2.1.1

Verification testing

This subclause contains procedures which are specific and unique to the product being tested. The procedures
shall be in addition to the procedures of F.1 unless otherwise specified in this annex. There are two performance
verification levels, corresponding to performance requirement levels PR1 and PR2.
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Acceptance criteria

Unless noted otherwise, acceptance criteria for specific steps in this subclause 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

Objective
analysis (

F.2.1.5

Valves, ¢
manually

Objective evidence

evidence is defined as documented field experience, test data, technical publications;.f
FEA) or calculations that verify the performance requirements, as applicable.

Actuated valves, chokes or other actuated products

Iokes or other products designed for actuators shall have the same performance verifig
ctuated products.

Verification of a manual valve or choke shall verify an actuated valve or choke' if the basic design
provided that functional differences between manual and actuated designs-are’subjected to appropria
through fixture testing or product testing. These functional differences to"be considered shall include

be limited

— stem

— stem

— stem

— bonn

to,:

eal design;

Size;

movement (linear vs. rotary);

¢t design;

— relatije speed of operation (hydraulic vs.pneumatic).

The manyfacturer shall have documéntation and/or verification to support the application of the ac
choke or dther product to the type of actuator, hydraulic or pneumatic.

F.2.1.6

Bottom casing pack-off

Bottom caging pack-offs are considered part of the hanger, but can be tested separately.

F.2.2 Performance verification testing for PR1 valves (see Table F.4)

F.2.2.1

General

nite element

ation as the

is the same,
e verification
but may not

uated valve,

Acceptance criteria, unless noted otherwise for specific steps in this subclause, shall be in accordance with F.1.
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F.2.2.2 Verification test procedure

Table F.4 — Performance verification tests for valves

Performance requirement level

PR1

PR2

temperature

Open/close cycling dynamic pressure test at room

3 cycles

160 cycles as speci
F.2.3

fied in

Low-pressure seat test at room temperature

Objective evidence

1 h hold period at

5 % to 10 % of rated working
pressure as specified in F.2.3

Open/close ¢
and minimum

ycling dynamic pressure gas test at maximum
temperatures

Objective evidence

20 cycles at eachyg
specified in F.2.3

kKtreme as

Low-pressurg

seat test at maximum and minimum

Objective evidence

1 h hold period at

temperatures| 5 % to10.% of ratefl working
pressure’as specifigd in F.2.3

Retained fluig compatibility Objective evidence As'specified in F.1.13

Operating forfe or torque As specified in F.2.2 As specified in F.2.2

Pressure/temperature cycling Objective evidence As specified in F.1.11

F.2.2.21 Force or torque measurement

The break-ayay and running torques shall be measured. This is not applicable to check valves.

a) Proceddre

The procedufe shall be determined and documented by the manufacturer.

b) Acceptapce criteria

The operating forces or torques shall be within the manufacturer’s specifications.

F.2.22.2 Dynamic test at room temperature

F.2.2.2.2.1 Procedure for gate-and plug valves

a) The downstream end of the’valve shall be filled with the test medium at 1 % or less of test pressure.

b) Pressuré equal to-the rated working pressure shall be applied against the upstream side of the gate pr plug. All

subseqyent seatiests shall be in the same direction.
c) The valvershall be fully opened starting against the full d|fferent|al pressure. Pressure shaII be mainfained at a

interrupted to adjust the pressure W|th|n the above Ilmlts

d) The valve shall be fully closed while pressure is maintained within the limits of the preceding step.

e) The downstream pressure shall be bled to 1 % or less of test pressure after the valve is fully closed.

f)  The above steps shall be repeated until a minimum of three open-and-close cycles have been carried out.
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F.2.2.2.2.2 Procedure for check valves

a) Pressure equal to the rated working pressure shall be applied to the downstream side of the valve, while the
upstream side is vented to atmosphere. The pressure shall then be relieved to 1 % or less of test pressure,
and the valve unseated.

b) The above step shall be repeated until a minimum of three pressure cycles have been carried out.
F.2.2.2.3 Static pressure testing at room temperature

F.2.2.2.3.1__Body static pressure test

Hydrostatic or gas testing, with the testing medium selected in accordance with F.1.7 or F.1.8, shall be|performed.

The static|body test pressure shall be the rated working pressure of the valve. The body testshall copsist of three
parts:

a) the primary pressure-holding period of 3 min;
b) the reduction of pressure to zero;

c) the sgcondary pressure-holding period of 15 min.

F.2.2.2.3.2 Seat static pressure test
Hydrostatic or gas testing, with the testing medium selected in aceordance with F.1.7 or F.1.8, shall be|performed.
Valves intended for bidirectional installation shall be tested¥in both directions for the first seat test specified below.
Valves intgnded for single-direction installation shall bemarked accordingly, and tested in the directiop of intended
installatior). Testing of bidirectional valves may be .conducted in one direction only for subsequent sqat tests. The
static seat|test pressure shall be equal to the rated working pressure of the valve. The seat test shall gonsist of the
following three parts:

a) a primary pressure-holding period oft3 min;

b) a reduction of pressure to zeroj

c) asecpndary pressure-holding period of 15 min.

F.2.2.2.4 | Final force-or.forque measurement

This shall pe carried out in accordance with F.2.2.2.1.

F.2.3 Performance verification testing for PR2 valves (see Table F.4)

F.2.3.1 General

Acceptance criteria, unless noted otherwise for specific steps in this subclause, shall be in accordance with F.1.

F.2.3.2 Seat tests

Testing of bidirectional valves may be conducted in one direction only, provided that the same direction is used for
all tests, unless otherwise specified.
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F.2.3.3 Verification test procedure

F.2.3.3.1 Force or torque measurement

This shall be carried out in accordance with F.2.2.2.1.

F.2.3.3.2 Dynamic test at room temperature

F.2.3.3.2.1 Procedure for gate and plug valves

carriad out in accordancewith E2 2 2 2 1 aveao
S e a—oOUt— 1 —a66oraaRce W18 X66

This shall bg
shall be 160.

nt tha minimum nimmhar Af Anan and Al
pte— AU oe—o6—opeh—aha—6r

se cycles

F.2.3.3.2.2 [|Procedure for check valves

This shall bdg s shall be

160.

carried out in accordance with F.2.2.2.2.2, except the minimum number of(pressure cyclg

F.2.3.3.3 Dynamic test at maximum rated temperature

st at maximum rated temperature shall be performed as in F.2:2.2.2, except the minimum [number of

se cycles shall be 20, and the test medium shall be gas.

A dynamic te
open-and-cld

F.2.3.3.4 Gas body test at maximum rated temperature

A gas body test at maximum rated temperature shall be performed as follows.

d plug valves shall be in the partially open position during testing. Check valves shall be tgsted from

eam side.

Gate an
the upst

a)

b) Test pressure shall be the rated working pressure.
The hold period shall be as specifiedn”F.1.11.3 b), but the pressure is not released at the end ¢f the hold

period.

c)

F.2.3.3.5 Gas seat test at maximum rated temperature

At the end of| the hold period afF:2.3.3.4, the valve shall be closed. Rated working pressure shall be maiptained on

the upstream
downstream

F.2.3.3.6 |

side of the gate or plug and released on the downstream side. Check valves shall be testg
side. Thereshall be one hold period of not less than 1 h duration. Pressure is then released.

L ow-pressure seat test at maximum rated temperature

Valves shall

be“subjected to a differential pressure of no less than 5 % nor more than 10 % of the rate

d from the

d working

pressure. Pressure shall be applied on the upstream side of the gate or plug and released on the downstream side
for one hold period of a minimum of 1 h. Check valves shall have the low-pressure seat test pressure applied on
the downstream end of the valve with the opposite end vented to the atmosphere.

F.2.3.3.7 Dynamic test at minimum rated temperature

A dynamic test at minimum rated temperature shall be performed as specified in F.2.2.2.2, except the minimum
number of open-and-close cycles shall be 20, and the test medium shall be gas.

F.2.3.3.8 Gas body test at minimum rated temperature

This shall be carried out in accordance with F.2.3.3.4 except at minimum rated temperature.
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F.2.3.3.9 Gas seat test at minimum rated temperature

This shall be carried out in accordance with F.2.3.3.5 except at minimum rated temperature.

F.2.3.3.10 Low-pressure seat test at minimum rated temperature

This shall be carried out in accordance with F.2.3.3.6 except at minimum rated temperature.

F.2.3.3.11 Body pressure/temperature cycles

Perform steps F.1.11.3 e) through F.1.11.3 o). Gate and plug valves shall be partially open.

F.2.3.3.12] Body pressure holding test at room temperature

Perform sfep F.1.11.3 p), but do not release pressure. Gate and plug valves shall be partialty open.

F.2.3.3.13| Gas seat test at room temperature
At the end of the hold period of F.2.3.3.12, the valve shall be closed. Rated working pressure shall be maintained
on the upstream side of the gate or plug and released on the downstream side. Check valves shall bg¢ tested from

the downsfream side. There shall be one pressure-holding period of not less than 15 min duration. Prgssure is then
released.

F.2.3.3.14| Body low-pressure holding test

Perform siep F.1.11.3 q). Gate and plug valves shall be partially‘open.

F.2.3.3.15| Low-pressure seat test at room temperature
Valves shall be subjected to a differential pressure ‘of no less than 5 % nor more than 10 % of the rfated working
pressure. Pne hold period of a minimum of 1 h.duration shall be applied (in each direction, for bidirectjonal valves).

Check valyes shall have the low-pressure séat test pressure applied on the downstream end of the valve, with the
opposite gnd vented to atmosphere.

F.2.3.3.16| Final force or torque measurement

This shall pe carried out in accordance with F.2.2.2.1.

F.2.4 Performance yerification for PR1 actuators (see Table F.5)

Actuators |including electric actuators shall be subjected to a functional test to demonstrate proper gssembly and
operation.| Testcmedium for pneumatic actuators shall be a gas. Test medium for hydraulic actuatofs shall be a
suitable hydraulic fluid. The tests shall be performed at room temperature.

The following test procedure is in lieu of the pressure/temperature test of F.1.11.

The actuator seals shall be pressure-tested in two steps by applying pressures of 20 % and 100 % of the rated
working pressure of the actuator. The minimum hold period for each pressure test shall be: 10 min at 20 %
pressure and 5 min at 100 % pressure for pneumatic actuators; 3 min at each pressure test for hydraulic actuators.
The actuator seal test above shall be repeated a minimum of three times.
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Table F.5 — Performance verification tests for actuators

Performance requirement PR1 PR2

Operating force or torque measurement

Objective evidence Objective evidence

Actuator seal

test at room temperature 3 cycles as specified in F.2.4

3 cycles as specified in

F.2.5a)
Dynamic open/close pressure cycling test at room Objective evidence 160 cycles as specified in
temperature F.2.5Db)
Dynamic open/close pressure cycling test at maximum Objective evidence 20 cycles as specified in
temperature F.2.5¢)
Dynamic opep/close pressure cycling test at minimum Objective evidence 20 cycles as specified in
temperature F.2.5d)
Pressure/temperature cycles Not applicable As specified’in F.2.5 e)
Actuator fluidlcompatibility (retained fluid actuators only) Objective evidence As specified in F.1.13
F.2.5 Performance verification for PR2 actuators (see Table F.5)
Actuators ing¢luding electric actuators shall be subjected to a functional test to ‘demonstrate proper asspmbly and
operation. Tgsting medium for pneumatic actuators shall be a gas. Testinggmedium for hydraulic actuators shall be
a suitable hydraulic fluid. The actuator shall be tested either on a valvefchcke or on a fixture which simpulates the
opening/clos|ng dynamic force profile of a valve/choke. A fixture test of\a valve operator shall include the reduction
in resisting force and resulting motion of the stem which occur when the valve is opened against differential
pressure. If the bonnet assembly is part of the actuator, verification of stem seal and bonnet desigh shall be
performed to|verify these design elements to the requirements forvalves.
The following test procedure is in lieu of the pressure/tempeérature test of F.1.11.
a) Actuator seal test at room temperature
The actuatol] seals shall be pressure-tested in.two steps by applying pressures at 20 % and 100 % of the rated
working pregsure to the actuator. The minimum hold period for each test pressure shall be: 10 mip at 20 %
pressure and 5 min at 100 % pressure for.pneumatic actuators; 3 min at each test pressure for hydrauliclactuators.
The actuator|seal test above shall be repeated a minimum of three times.
b) Dynami¢ open/close pressure.cycling test at room temperature
The actuator| shall be tested for proper operation by cycling the actuator an equivalent of 160 open-¢lose-open
valve cycles] The acceptance criteria shall be within the manufacturer’s specifications. The pressure agplied shall
be equal to the rated working pressure of the actuator.
c) Dynami¢ open/close pressure cycling test at maximum rated actuator temperature
The actuatorishalt-be-tested-forproper-operation-by-eyeling-the-actuateran-equivalentef 20-epen-elese-dpen valve

cycles at 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.

d)

Dynamic open/close pressure cycling test at minimum rated actuator temperature

The actuator shall be tested for proper operation by cycling the actuator an equivalent of 20 open-close-open valve
cycles, at minimum 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.

e)

Pressure/temperature cycles

The pressure/temperature cycles shall be steps F.1.11.3 e) through F.1.11.3 q).
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F.2.6 Performance verification for PR1 chokes (see Table F.6)

F.2.6.1 General

Verification of an adjustable choke also verifies a positive choke that has the same body design and seat seal
design.

F.2.6.2 Static pressure testing at room temperature

F.2.6.2.1 Body static pressure test

Hydrostatic or gas testing, with the test medium selected in accordance with F.1.7 or F.1.8, shall be!performed.

The static|body test pressure shall be the rated working pressure of the choke. The body test-shall copsist of three
parts:

a) a primary pressure-holding period of 3 min;
b) a reduction of pressure to zero;

c) asecpndary pressure-holding period of 15 min.

F.2.6.2.2 | Hydrostatic seat-to-body seal test
Hydrostatit or gas testing, with the test medium selected in accordance with F.1.7 or F.1.8, shall be performed.

A hydrostatic seat-to-body seal test shall be performed by @pplying rated working pressure. The seattto-body seal
test shall gonsist of the following three parts (a blind seatmay be used for this test at the manufacturer|s option):

a) a primary pressure-holding period of 3 min;
b) a reduction of pressure to zero;

c) asecpndary pressure-holding periad\ef 15 min.
F.2.7 Performance verification-for PR2 chokes (see Table F.6)

F.2.7.1 (General

Verificatiop of an adjustable choke also verifies a positive choke which has the same body design gnd seat seal
design. Fdr testing of\a positive choke, the dynamic test cycles (F.2.7.4, F.2.7.5 and F.2.7.7) are not required.

F.2.7.2 Force'or torque measurement

The break-away and running torques shall be measured.

a) Procedure

The procedure shall be determined and documented by the manufacturer.
b) Acceptance criteria

The operating forces or torque shall be within the manufacturer’s specifications.
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Table F.6 — Performance verification tests for chokes

Performance requirement

PR1

PR2

Operating force or torque measurement

Objective evidence

As specified in F.2.7.2

Body static pressure test

As specified in F.2.6.2.1

Not applicable

Seat-to-body

seal test at room temperature

1 cycle as specified in

As specified in F.2.7.3

F.2.6.2.2
Dynamic open/close cycling pressure test at room Objective evidence 160 cycles as specified in
temperature @ F.2.7.4
Dynamic ope[/TIoSe CTycling pressure test at maximmum Objective evidence 20 Tyctes as specified in
temperature 3 F.2.7.5
Gas body tes} at maximum rated temperature Not applicable As specified)inF.2.7.6
Dynamic opef/close cycling pressure test at minimum Objective evidence 20 cycles-as specified in
temperature 3 F.2.7\7
Gas body tes} at minimum rated temperature Not applicable As ‘specified in F.2.7.8
Body pressurg/temperature cycling Not applicable As specified in F.2.1.9
Body pressure-holding test at room temperature Objective evidence As specified in F.2.7.10
Body low-prepsure holding test Not applicable As specified in F.2.7.11
Second seat-fo-body test at room temperature Not applicable As specified in F.2.7.12
Testing of nop-metallic seals Objective evidence As specified in F.1.13
2  Does not gpply to a positive choke.
F.2.7.3 Hydrostatic seat-to-body seal test
A hydrostati¢ seat-to-body seal test shall be performed at room temperature by applying rated working pressure
and holding for a minimum of 1 h to verify the integrity of the seat-to-body seal. A blind seat may be uged for this

test at the m
the seat-to-b
omitted.

F.2.7.4 Dynamic open/close cycling pressure test at room temperature

Apply rated

vorking pressure-abd cycle the stem at rated working pressure a minimum 160 times open-c

The mating parts shall be/Aree of all lubrication not specified in the manufacturer’s part or assembly spe

or maintena
Internal pres

hce procedures. The acceptance criteria shall be within the manufacturer's written spe
sure shallbe adjusted to compensate for expansion and contraction of the test fluid chambet].

hnufacturer’s option. For an adjustable choke, a separate test or fixture test may be performed to verify
ody seal, following steps F.2.7%.3,’F.2.7.9, F.2.7.10 and F.2.7.11. In this case, step F.2.7.

2 may be

ose-open.
cifications
cifications.

F.2.7.5 Dyrlamic open/close cycling pressure test at maximum rated temperature

Perform a dynamic cycling test at maximum rated temperature by repeating F.2.7.4 except as follows:

a) temperature shall be equal to the maximum temperature;

b) the test medium shall be gas;

c) cycle the stem 20 times open to close and back to open.
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F.2.7.6 Gas body test at maximum rated temperature

A gas body test shall be performed at maximum rated temperature as follows:

a) the choke shall be in the partially open position during testing;

b) test pressure shall be the rated working pressure;

c) one hold period of a minimum of 1 h duration shall be applied.

F.2.7.7 Dynamic test at minimum rated temperature

A dynami
temperatu

F.2.7.8

A gas bod
a) the ch
b) testp
c) oneh
F.2.7.9
Steps F.1,
F.2.7.10
Step F.1.1
F.2.7.11
Step F.1.1
F.2.7.12
A second

temperatu
erature cy!

C test shall be performed at minimum rated temperature by repeating F.2.7.5 except
e.

Gas body test at minimum rated temperature

y test shall be performed at minimum rated temperature as follows:

oke shall be in the partially open position during testing;

ressure shall be the rated working pressure;

bld period of a minimum of 1 h duration shall be applied.

Body pressure/temperature cycles

11.3 e) through F.1.11.3 o) shall be performed with the seat open.

Body pressure holding test at room temperature

1.3 p) shall be performed with the seat open, but do not release pressure.

Body low-pressure holdingtest

1.3 q) shall be performed with the seat open.

Becond seat-to-body seal test at room temperature
hydrostatic._seat-to-body seal test shall be performed by applying rated working press

fe and helding for a minimum of 1 h to verify the integrity of the seat-to-body seal after pr
Cle testing.”A blind seat may be used for this test at the manufacturer’s option.

at minimum

ure at room
essure/temp-

F.2.8 Performance verification testing for PR1 casing-head housings, casing-head spg

ols,

tubing-head spools, cross-over connectors, and adapter and spacer spools (see Table F.7)

F.2.8.1 General

a) Deformation

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 any other required performance characteristic is not met.
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b) Penetrations

Penetrations for lock screws, hanger pins and retainer screws are not addressed in performance testing of these

members, but are addressed in F.2.28.

F.2.8.2 Testing

Performance testing is achieved through production hydrostatic pressure testing as required for the PSL to which

the equipment is manufactured, in lieu of the procedure of F.1.11 (see 10.6.6).

Table F.7

cross-over connectors and adapter and spacer spools

spools,

PR Level

PR1

PR2

Pressure

As specified in F.2.8.2

As specified in F.2.9]2

Thermal cycles

Objective evidence

Objective evidence

Penetrations

Objective evidence

As specified in F.2.2P

Fluid compatibility

Objective evidence

Objective evidence

F.2.9 Perchrmance verification testing for PR2 casing-head housings, casing-head spools,
spools, cross-over connectors and adapter and spacer spools (see Table F.7)

tubing-hea
F.2.9.1 Gehneral

a) Deformgtion

The deformdtion of casing-head housings, casing-head)spools and tubing-head spools due to hanger|loading is
outside the $cope of this annex. Products shall be/capable of sustaining rated loads without deformation to the
extent that apy other required performance characteristic is not met.

b) Penetrafions

Penetrations|for lock screws, hanger (pins and retainer screws are not addressed in performance testing of these

members, byt are addressed in F.2:29.

F.2.9.2 Tepting

Performance testing shalbbe in accordance with F.2.8.2.

F.2.10 Performance verification testing for PR1 Group 1 slip hangers (see Table F.8)

Load Cycling r‘ap:\r‘ify shall be verified hy nhjpnfi\/p evidence

F.2.11 Performance verification testing for PR2 Group 1 slip hangers (see Table F.8)

Table F.8 — Performance verification for Group 1 slip hangers

PR Level

PR1

PR2

Load cycling

Objective evidence

As specified in F.2.11

320

© 1SO 2003 - All rights reserved


https://standardsiso.com/api/?name=e437ec38fa3ef3fd26d5c0163f37afde

ISO 10423:2003(E)

Load cycling capacity testing shall consist of 3 cycles at maximum rated load capacity to the minimum rated load
capacity with 5-min minimum hold periods as shown in Figure F.2. The pressure/temperature cycles of F.1.11 are
not required.

5 min 5 min 5 min
> > > > > > = Maximum rated load
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]
. >———> > ° = Minimum rated load
° 5 min 5 min °
=> >= = Zero load

Key
L Atmospheric pressure

Figure F.2 — Load cycle testing for hangers

F.2.12 Performance verification testing for PR1 Group 2 slip hangers(see Table F.9)

F.2.12.1 load cycling

Load cycling capacity shall be verified by objective evidence.

F.2.12.2 Pressure cycle

One presgure cycle shall be performed across the annular-seal in one direction at room temperaturg with a hold
period of 15 min.

Table F.9 — Performance*verification for Group 2 slip hangers

PR Level PR1 PR2
Load cycling Objective evidence As specified in F.2.13
Pressure seal(s) 1 cycle at room temperature As specified in F.{.11
Fluid compatibility Objective evidence As specified in F.1.13

F.2.13 Performance verification testing for PR2 Group 2 slip hangers (see Table F.9)

F.2.13.1 lLoad cycling

The load dycle test specified in Figure F.2 shall be performed.

F.2.13.2 Pressureftemperature testing with Toad

Cycle testing shall be performed in accordance with F.1.11 from either direction A or B (see Figure F.3). If the
manufacturer’s pressure rating at the maximum rated load is not equal to the maximum rated working pressure,
repeat the test using the rated maximum working pressure of the hanger with the manufacturer’s rated hanging
load at that pressure.

F.2.14 Performance verification testing for PR1 Group 3 slip hangers (see Table F.10)

Same as for PR1 Group 2 slip hangers, plus test independently but in the same manner with external pressure
across the annular pack-off in the other direction as identified in Figure F.3. Also, test the bottom casing pack-off
from above in the same manner. The ring joint pressure area as identified in Figure F.4 shall be hydrostatically
tested at the rated working pressure at room temperature, one time for a 5-min minimum hold period.
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