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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
Commission

International

Draft Interna
Publication 4

Attention is @
patent rights

International

ISO, also take part in the wark 1SQ collabhorates closely with the International Flect

otechnical

(IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

ional Standards adopted by the technical committees are circulated to the memmbeér bodies

ISO shall not be held responsible for identifying any or all such patent rights.

offshore striictures for petroleum and natural gas industries, Subcommittee SC 4, Drilling and

equipment.

This secong
(ISO 10423:1

Annexes H,

edition cancels and replaces ISO 10419, 1SQO20433 and the first edition of
994).

are for information only.

for voting.

S an International Standard requires approval by at least 75 % of the member‘bodies casting a vote.

rawn to the possibility that some of the elements of this International Standard may be the|subject of

Standard 1SO 10423 was prepared by Technical Committee~ISO/TC 67, Materials, equipment and

production

SO 10423

, J and L form a normative part of this International Standard. Annexes A, B, C, D, E, F, G, Kand M

Vi
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Introduction

This International Standard is based on APl Spec 6A, seventeenth edition, February 1996, its errata and
supplement, and API 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 1S0.10419 was h;mpd) have heen inr‘nrpnmtpd in AP Qppr‘ 6A _seventeenth edition

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

The fractions and their decimal equivalents are equal and interchangeable. Metric:'Conversiops and inch
dimensiong in this International Standard are based on the original fractional inch designs. Functiongl dimensions
have been converted into the metric system to ensure interchangeability of products-manufactured in netric or inch
systems ($ee also annex B).

Tables referenced in the main body of this International Standard which are marked with an asterisk jJare repeated
in annex B in US customary units with the same table number as in the-njain body but with the prefix B. See also
annex M for listings of tables and figures.

Users of this International Standard should be aware that further-or differing requirements may be¢ needed for
individual ppplications. This International Standard is not intended to inhibit a vendor from offering, or the purchaser
from accgpting, alternative equipment or engineering solutions for the individual application. This may be
particularly applicable where there is innovative or develaping technology. Where an alternative iy offered, the
vendor should identify any variations from this International Standard and provide details.

© SO 2001 — All rights reserved Vil
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INTERNATIONAL STANDARD ISO 10423:2001(E)

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

tion

1 Scope

1.1 Purpose

This Interpational Standard specifies requirements and gives recommendations for the~pérformance
and functjonal interchangeability, design, materials, testing, inspection, welding, “marking, hand
shipment, [purchasing, repair and remanufacture of wellhead and christmas tree equipment for use in t
and natural gas industries.

This Interpational Standard does not apply to field use, field testing or field repair of wellhead and ¢
equipment.

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

— cpsing head housings;

— cpsing head spools;

—

libing head spools;

— cfoss-over spools;

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

— cJoss-ovenrconnectors;

dimensional
ing, storing,
ne petroleum

hristmas tree

— thing head adapters;

— top connectors;

— tees and crosses;

— fluid-sampling devices;

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

— mandrel hangers;

— slip hangers.

© ISO 2001 - All rights reserved
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d) Valves and chokes:

— single valves;

— multiple valves;

— actuated valves;

— valves prepared for actuators;

— check valves;

— cho

KES;

— surface and underwater safety valves and actuators;

— bac
e) Loose c(
—  wel
— blin
— thre
— ada
— bull
— valy
f) Other eq
— acty
— hub|
—  preg

— ring

K-pressure valves.

nnectors [flanged, threaded, other end connectors (OEC), and welded]:
|l neck connectors;

] connectors;

aded connectors;

pter and spacer connectors;
blugs;

e-removal plugs.

Lipment:

ators;

S,

bsure boundary penétrations;

gaskets;

— running and testing tools (in annex H);

— Weg

r bushings (in annex H).

The nomenc

ature used i s inmtermationat Standard for typical equipment 1S Showr im Figure + and +

gure 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.

© 1SO 2001 — All rights reserved
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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
— :l\] F\ 1Z
3 | IA
21 é
i A
1 | 5
6
| 1
S
8
2 J 9
. 10
| 12
13
’ J
14
15
16 §
17 22
18
A 1 N ~——
19
Kgy
1 | Back-pressure vdlve preparation 12 Double studded adapter
2 | Subsurface safety valve control line 13 Annular casing pack-dff
3 | Subsurfacesafety valve control line outlet 14 Casing hanger (slip style)
4 | Tubing'head adapter 15 Threaded outlet conngction
5| Loekserew 16 Bullplug
6 | Tubing hanger pack-off 17 Casing head housing
7 TEXtended neck tubing hanger with downnhole safety valve control line T8 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

© ISO 2001 - All rights reserved 3
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]

! SIS

74

PRR
AN

122

Key
23 S
24 H
25 A
26 T
27 H
28 (

i 18
tudded side outlet connection 29
xtended neck tubing hanger seal 30
nnular tubing hanger seal 31
ubing hanger mandrel 32
langed outlet connection 33
asing hanger mandrel 34

Figure 1 — Typicalwellhead assembly nomenclature (continued)

Casing head spool

Inner casing

Intermediate casing

Flanged end connection
Tubing hanger mandrel seals
Wrap-around hanger pack-off

© 1SO 2001 — All rights reserved
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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

© ISO 2001 - All rights reserved 5
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2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC

maintain regi

sters of currently valid International Standards.

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

cement — Part 1: Water-based fluids.

ISO 10422, |
and line pipe

ISO 11960, K

ISO 13533,
through equi

ISO 13628-4
Part 4: Subs

ISO 13678,
casing, tubin

API1) Spec 7

API RP 14F,
production f4

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

ASME Boiler|
vessels.

Petroleum and natural gas industries — Field testing of drilling and completion fluids
Petroleum and natural gas industries — Threading, gauging, and thread inspection of cas
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 — Specificatid
bment.

Petroleum and natural gas industries — Design and opetration of subsea production s
ba wellhead and tree equipment.

Petroleum and natural gas industries — Evaluation~and testing of thread compounds fo
) and line pipe.

:1997, Specification for rotary drill stem elements.

cilities for unclassified and class 1,division 1 and division 2 locations.

|, Unified inch screw threads.

Gages and gaging for unified inch screw threads.

L1, Pipe threads, general purpose (inch).

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

and.Pressure Vessel Code:1998, Section VIII, Division 2, Alternative rules for construction @

and well

ng, tubing

n for drill-

ystems —

I use with

Recommended practice for design andiinstallation of electrical systems for offshore fixed apd floating

vessels.

f pressure

ASME Boiler

ASNT3) SNT

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

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

1) American

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

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

3) American

Society for Non destructive Testing, 4153 Arlingate Plaza, Columbus, OH 43228-0518, USA.
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ASTM#) A 193/A 193 M, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-
Temperature Service.

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 Bolting Materials for Low-Temperature Service.
ASTM A 370, Standard Test Methods and Definitions for Mechanical Testing of Steel Products.

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

ASTM A 4|53/A 453 M, Standard Specification for High-Temperature Bolting Materials, With Expansion Coefficients
Comparalle to Austenitic Stainless Steels.

ASTM A 7D3/A 703M:1999, Standard Specification for Steel Castings, General Requirements, fpr Pressure-
Containing Parts.

ASTM D 395, Standard Test Methods for Rubber Property — Compression Set.

ASTM D 412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic
Elastomers — Tension.

ASTM D 471, Standard Test Method for Rubber Property — Effect of Liquids.

ASTM D 1414, Standard Test Methods for Rubber O-Rings.

ASTM D 1415, Standard Test Method for Rubber Property — International Hardness.
ASTM D 1418, Standard Practice for Rubber and Rubber'Latices — Nomenclature.
ASTM D 2240, Standard Test Method for RubbefProperty — Durometer Hardness.
ASTM E 1, Standard Test Method for Bringll-Hardness of Metallic Materials.

ASTM E 1B, Standard Test Methods™for Rockwell Hardness and Rockwell Superficial Hardnes$ of Metallic
Materials.

ASTM E 9P, Standard Test Méthod for Vickers Hardness of Metallic Materials.
ASTM E 94, Standard Guide for Radiographic Examination.

ASTM E 140, Standard Hardness Conversion Tables for Metals, (Relationship Among Brinell Hardness, Vickers
Hardness,| RockwellFHardness, Rockwell Superficial Hardness, Knoop Hardness and Scleroscope Harginess).

ASTM E 1B5; Standard Test Method for Liquid Penetrant Examination.

ASTM E 428, Standard Practice for Fabrication and Control of Steel Reference Blocks Used in Ultrasonic
Inspection.

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 (I1QI) Used for Radiology.

4) American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103-11887, USA.
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ENS) 473, Qualification and certification of NDT personnel — General principles.

MSS6) SP-55, Quality standard for steel castings for valves, flanges and fittings and other piping components,
visual method for evaluation of surface irregularities.

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

SAEB8) AS 568A:1974, Aerospace size standard for O-rings.

3 Terms

3.1 Termgq

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

3.11
acceptance
defined limitg

3.1.2
accessible V
wetted surfa
NOTE TH

3.1.3
actuator

mechanism fpr the remote or automatic operation of a valve or choke

314

adapter
pressure-cor
used to conn

3.15
annular pac
mechanism
hanger and
suspended

3.1.6
as-shipped

detinitions and abbreviated terms

and definitions

Ccriteria
placed on characteristics of materials, products or services

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

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

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

Koff
hat seals off anpular’ pressure between the outside diameter of a suspended tubular r
the inside diameter of the head or spool through which the tubular member passes or

condition

condition of tre product or equipment when it is ready for shipment

re ratings,

nember or
hanger is

3.1.7

back-pressure 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

5)
6)
7
8)

European

Committee for Standardization, rue de Stassart 36, Brussels B-1050, Belgium.

Manufacturers Standardization Society of the Valve & Fittings Industry, 127 Park Street, N.E., Vienna, VA 22180, USA.
NACE, P.O. Box 218340, Houston, TX 77218, USA.
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
exposed ll)olting
bolting that is exposed directly to the sour environment or that is buried, insulated, equipped with-flange protectors,
or otherwige denied direct atmospheric exposure

3.1.11
non-expoged bolting
bolting that is not directly exposed to sour environments and is not intended to be buried, insulated, gquipped with
flange protectors, or otherwise denied direct atmospheric exposure

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

3.1.13
bottom casing packoff
mechanisin that seals off annular pressure between the ottside 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 internal 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 iron_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 sificon 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

© ISO 2001 - All rights reserved 9


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:

3.1.21
casing head

2001(E)

spool

equipment attached to another casing head which serves to suspend and seal a secondary casing string

3.1.22
casting, nou

n

object at or near finished shape obtained by solidification of a fluid substance in a mould

NOTE HI
3.1.23
chemical an

P components are not considered to be a casting.

lysis

determinatio

3.1.24
choke
equipment u

3.1.25
choke bean
flow bean

n of the chemical composition of material

bed to restrict and control the flow of fluids

replaceable ¢rifice part used in positive chokes to control flowrate

3.1.26
choke trim
pressure-cor

NOTE
containing cory

3.1.27

christmas tr
assembly of
to the uppern

3.1.28
conformanc
compliance

3.1.29

loose conng
connector, a
equipment

EXAMPLE

3.1.30
corrosion-rd

trolling choke component, including choke beans, usedd¢eo control or regulate the flow of fluid

ponents.

e
bquipment, including tubing head adapters, valves, tees, crosses, top connectors and choke
nost connection of the tubing head,-used to control well production

e
vith specified requirements

ctor
5-manufactured, not intended to be made integral with another piece of wellhead and chri

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

S

One-piece stems, and that segment of multi-piece stems that'passes through the pressure boundary, afe pressure-

s attached

stmas tree

sistant nllny

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

NOTE Thi

3.1.32
cross

lined with metal resistant to metal-loss corrosion

s metal is either a CRA or an austenitic stainless steel.

pressure-containing fitting with a minimum of four openings

10
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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 cross-over spool has a top connection with a pressure rating above that of the lower connection.

3.1.36
date of m

date of mgnufacturer’s final acceptance of finished equipment

3.1.37
date of re

date of repairer’'s/remanufacturer’s final acceptance of finished equipment

3.1.38

dynamic seal

seal in wh

3.1.39
end conn

outlet corjnection

integral m

to join toggther equipment that contains or contrels pressure

3.1.40

equipmert
any item dr assembled equipment tg which this International Standard is applicable

3.1.41
equivalen
ER
standard
characteri

3.1.42
fit
geometric

NOTE

3.1.43
flange

other connected equipment with a restricted-area sealing means, at or near the face of its./d

Cross-over spools are also provided with suitable means to suspend and seal around an inner’strin

Anufacture

bair/remanufacture

ch motion exists relative to the sealing surface afterinstallation

bction

hle or female thread; hub end connectertand flange, studded or through-bolted, or any other

It round

or comparing- various shaped sections to round bars, in determining the response
Etics when heat-treating low alloy and martensitic corrosion-resistant steel

wer flange

g of casing or

means used

0 hardening

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

3.1431

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

© ISO 2001 - All rights reserved
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3.1.43.2

2001(E)

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

EXAMPLES

3.1.43.3
threaded fla

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

nge

flanges.

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

3.1.43.4

welding nec
flange with 3
transition pie

3.1.44
forging, nou
shaped metg

3.1.45
forge, verb
deform meta

NOTE Fd

3.1.46
form
essential sha

3.1.47
function
operation of

3.1.48
gauge and t
hole drilled
measured or

3.1.49

hanger man
portion of a g
upper end of]

3.1.50
heat-affecte

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

h
| 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

h product during service

st port connection

through which pressure may be applied to test the sealing mechanisms

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

i zohe

HAZ

ng pipe or

bnd tapped into wellhead ‘and christmas tree equipment through which internal pressure may be

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 origi

nating from a final melt

NOTE For remelted alloys, a heat is the raw material originating from a single remelted ingot.

12
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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
(continuoys—furmaces)groupof piecesof materfat-with-the—samenominat-size-thatismoved—sequentially through
the heat treatment process using the same process parameters

3.1.55
heat treatment
heat treat|ng

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

3.1.56
hold perigd
period of time that the product is subjected to pressure and isolated from(the pressure source

3.1.57
hot isostgtic pressing
HIP
special fofming process used to compact and metallurgically, bend 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 inyan 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 pressufe-containing
equipmen

3.1.60
job lot traceability
ability for parts to betraced as originating from a job lot which identifies the included heat(s)

3.1.61
linear indlcation
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.

© 1SO 2001 - All rights reserved 13
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3.1.64

make-and-break, verb

connect and

3.1.65
manufacturi

disconnect a connection

ng operation

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

finished prod

3.1.66

uct

material performance basis

hich matict ha AAamaanct anticf ertaria Af thic
\ALL\ZEEEERIT >l an vivape | o

ratad [l
oSttt oy T

b

ernational

capabilities
Standard

3.1.67
multistage g
flanged or o
capability to
NOTE A
3.1.68
objective eV
documented
characteristic

3.1.69
part
individual pie

EXAMPLES
3.1.70
post-weld h

any heat tred

3.1.71

tha
STtISTy G ic—orteTor o titsS

ross-over spool

ther connected equipment with more than one restricted-area sealing means”to provid
suspend and seal around multiple inner strings of casing or tubing at several'stages
Mmultistage cross-over spool may have a top connector with a pressure rating abeye that of the lower cq
idence

field experience, test data, publications, finite element analysis*or calculations that verify pe
s, as applicable

ce used in the assembly of single equipment units

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

bat treatment
tment subsequent to welding, including stress relief

pressure-bdundary penetration

device whicl
International

EXAMPLES
gauge or injec

3.1.72

penetrates directly-intd0 or communicates with the wellbore and is not defined elsewh
Standard

Grease or sealdnt injection fitting; check valve; control, test or gauge port plug and fitting, needle v4
ion port; electric and control line penetration.

pressure-co

tdining part

part whose failGre to function as intended would result in a release of retained fluid to the atmosphere

e suitable

nnector.

rformance

shed form.

bre in this

Ive on test,

EXAMPLES

3.1.73
pressure-co

Bodies, bonnets and stems.

ntrolling part

part intended to control or regulate the movement of pressurized fluids

EXAMPLES

3.1.74
pressure int

Valve bore sealing mechanisms, choke trim and hangers.

egrity

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

14
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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—eharacteristes—er—abiities—gairedthrough-training—experence—oerboth—as—+reasureq against the

establishef 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
retrievablg information

3.1.80
relevant indication
surface NIDE indication with major dimensions greater than 1,6fim (*/3 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, with or without
the replacément 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 involving disassémbly, 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

© 1SO 2001 - All rights reserved 15
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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 tempe
any tempera

3.1.89

rature
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 its, width

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

3.1.91
secondary g
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 fluid:or 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 morethan 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

cracking of-metalie-materials-duet

(o)
P
X
]
[0}
1))
[«

3.1.102

surface sgfety valve

Sy

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 $SV valve and SSV agtuator.
3.1.103

SSV actuator

underwatgr 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 valve
USV valve
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-another 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 thewellhead in order to perform a pressure test

3.1.107
top conngctor

bottom ho¢le‘test adapter
uppermos[ fitting of a christmas tree which allows full-bore access to the christmas tree

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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3.1.110
tubing hang

er 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

spool
Atta~hAd hao

Al

piece of equ
tubing and td

3.1.113
underwater
usv

nmant 1 ot mparmact ceacine hand Ay onn
P oo C T TC U O e OO P T ToOS T COoTTyg - rficad— o oot

seal the annular space between the tubing and casing

safety valve

automatic vajve assembly (installed at an underwater wellhead location) which will close upen loss of poyv

NOTE W,
3.1.114

valve-bore
internal valve

EXAMPLES

3.1.115

check valve
valve that pe|
other directig

3.1.116
full-bore val
valve whose

3.1.117
gate valve
valve assem

3.1.118
master valv
lowermost va

NOTE It

here used in this International Standard, the term is understood to include a USVvalve and USV actug

ealing mechanism
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

Dly with a gate operating/within the body, 90° to the conduit, to effect a closure

P

Ive on the-vertical bore of the christmas tree

s usedto-completely shut in the well.

3.1.119

syspend the

er supply

tor.

flow in the

plug valve

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

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

3.1.122

ISO 10423:2001(E)

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

| hinkh ~

b
(op

b
e

threaded jg

3.1.125

Hawwhie o
TogvvTrircT oot

visual examination

examinatiq

3.1.126

volumetri
volumetri
examinatio

3.1.127

~
9
I~
9

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

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

wear bushing

retrievablg
casing sus

3.1.128

cylindrical device which protects the internal surfaces of:wellhead equipment and the tg

pended

fabricatioh weld
weld joinirjg two or more parts

3.1.129
non-press

ure-containing weld

weld whoge absence does not reduce the pressure-containing integrity of the part

3.1.130

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

3.1.131

weld groqve
area betwgen two metalso be joined that has been prepared to receive weld-filler metal

3.1.132
weld joint

fitting together 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

© ISO 2001 - 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 \

(hen the load is released

NOTE Al
ASTM A370.

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 réguirement
product spegification level
qualification test coupon

root nmean 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

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

4 Desi

4.1 Per

ISO 10423:2001(E)

gn and performance — General requirements

formance requirements — General

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 Pregssure ratings
42.1.1 |[General
Equipment shall be designed to operate at only the following maximum rated working,pressures:

MPa psi

13,8 2 000

20,7 3000

34,5 5000

69,0 10000

103,5 15000

138,0 20 000
4.2.1.2 [Threaded equipment limitations
Equipment designed with internal threaded end and outlet connections shall be limited to the thread sizes and
rated worKing pressures in Table 1. Ratings doynot include tubing and casing hangers.
4.2.1.3 |Design considerations
The desigp 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 tempgrary test plugs. The effects of external loads (i.e. bending moments, tensions, etc.) on thel assembly of
componerits are not expli€itly’addressed by this International Standard (see clause A.2).

Table 1 — Pressure ratings for internal threaded end or outlet connections
Type (f thfead Nominal pipe size Size OD Rated working pressure
in mm MPa psi
Line-pipe/NPT , 21,3 69,0 10 000
(nominal sizes) %4t0 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'/, 26,7t0114,3 34,5 5000
and external upset
round thread
Casing 4',t0 10%/, 114,310 273,1 34,5 5000
(8 round, buttress, 113/, to 13%s 298,5 to 339,7 20,7 3000
and extreme line) 16 to 20 406,4 to 508,0 13,8 2000
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4.2.2 Temperature ratings

422.1 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.

4222 Design considerations

The design ghall consider the effects of differential thermal expansion from temperature changes andytgmperature
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 guidelines:

4.2.2.3 Tgmperature rating considerations

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

Table 2 — Temperature ratings

Temperature Operating range
classification oc oF
min. max. min. max.
K -60 82 -75 180
L - 46 82 -50 180
P -29 82 -20 180
R Roagm temperature Room temperature
S <18 66 0 150
T ~18 82 0 180
U - 18 121 0 250
\Y 2 121 35 250

4.2.3 Material class ratings

4.2.3.1 Geéneral

Equipment ghalh be designed with materials, including metallics, which meet requirements set forth in Table 3.
Table 3 does not define erther the present or the future 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 P Carbon or low-alloy steel P

EE — SUUI DCIV;LC 2 Cal ILAJUII Ul :UVV'C\“Uy :tcc= b Sta;l I:CDD :tcc=

FF —|Sour service 2 Stainless steel P Stainless steel P

HH — Sour service @ CRAs CRAs P

&  Ag defined by NACE MR 0175.

In|compliance with NACE MR 0175.

4.3 Dedign methods
4.3.1 Cdnnections
43.1.1 [|Flanges
Flanges gpecified in this International Standard have begeh.*designed in accordance with design| criteria and
methods griginally 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 meeting the requirements ‘of 1SO 13533 are acceptable for installation on equipment spdcified in this
Internationjal Standard with integral hubs meeting the requirements of ISO 13533.
4.3.2 Caling hangers/tubing hangers, back-pressure valves, lock screws and stems
Casing hgngers, _tubing hangers, back-pressure valves, lock screws and stems shall be designed fo satisfy the
manufactdrer’'s decumented performance characteristics and service conditions as in 4.2. The manufacturer shall
specify mgthods 'to be used in design which are consistent with accepted engineering practices.

4.3.3 Other end connectors, bodies and bonnets

43.3.1

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:

Sy,

St =083Sy and Sy =2

where

S, = de¢sign stress intensity at rated working pressure;
S; = maximum allowable general primary membrane stress intensity at hydrostatic test’pressure;

S, = miaterial specified minimum yield strength.

4.3.3.3 THheory of constant energy of distortion
The theory of constant energy of distortion, also known as the Von Mises/haw, may be used for design cplculations
for pressurefcontaining equipment. Rules for the consideration of discontinuities and stress concentfations are

beyond the gcope of this International Standard. However, the basié pressure-vessel wall thickness maly be sized
by combining triaxial stresses based on hydrostatic test pressure afid limited by the following criterion:

E=S
where

S is the maximum allowable equivalent stress-at the most highly stressed distance into the pressure vessel
wall, computed by the distortion energy theory method;

S, is the material-specified minimum.yield strength.

4.3.3.4 ExXperimental stress analysis

Experimenta| stress analysis /as."described in ASME, Section VIII, Division 2, Appendix 6 may be used as an
alternative method to those described in 4.3.3.2 and 4.3.3.3.

4.3.3.5 Dgsign qualtification by proof test

43.35.1 Seneral

As an alternative to the analytical methods above, the pressure rating of equipment may be determined by the use
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 1,5 times the desired or anticipated maximum allowable working pressure.

4.3.3.5.2 Determination of yield strength
a) Method

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) Exem

If yield str
proof test

4.3.353

a) Instru
Measure {
by means
manufactu
measured

b) Applic

Gradually
working p
the rated

c) Obser

After each
hydrostati
pressure

increment

d) Recor

Plot two ¢
under pre
discontinu
pressure,

0,2 % stra|

htion

bngth is not determined by test specimens, an alternative method is given in 4.3.3.5.3 for
esults to establish the maximum allowable working pressure.

Test procedure
mentation

trains in the direction of the maximum stress as close as practical to the most highly stres
of strain gauges of any type capable of indicating strains to 50 \microstrain (0,005 %) (0,000
rer shall document the procedure used to determine the. l0cation or locations at which s
and the means to compensate for temperature and hydrostatic pressure imposed on the ga

ption of pressure

ncrease the hydrostatic pressure in the vessel@r vessel part, until approximately one-half th
essure is reached. Thereafter, increase the‘test pressure in steps of approximately one-te
vorking pressure until the pressure required-by the test procedure is reached.

vations

increment of pressure has. been applied, take and record readings of the strain gau
pressure. Then release the pressure and determine any permanent strain at each gad
ncrement that indicates\ an increase in strain for this increment over the previous eq
Only one application ©f)each increment of pressure is required.

s

Lirves of strainagainst test pressure for each gauge line as the test progresses, one show
ssure and)one showing the permanent strain when the pressure is removed. The

ed whenthe test pressure reaches the value H which will, by the formula, justify the des
but-Shall not exceed the pressure at which the plotted points for the most highly strained gau

evaluation of

ed locations
D5 in/in). The
rain is to be
uges.

e anticipated
nth or less of

ges and the
ge after any
ual pressure

ng the strain
est may be
ired working
ge line reach

|n.

e) Resulting rating

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

equations.
If the aver

p=0,

©1S0 2001 -

age yield strength is determined in accordance with 4.3.3.5.2:

SH (S//Sn)
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If the actual average yield strength is not determined by test specimens:

p=0,4H
where
H s the hydrostatic test pressure at which this test was stopped, in accordance with 4.3.3.5.3 b);
S, is the material-specified minimum yield strength;
S, is the actual average yield strength from test specimens.

4.3.3.6 Nclm-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 thg following criteria:

S; = the|smaller of /s Sy or /3 Ry, min.

Sy = thelsmaller of ?/5 Sy or '/, Ry min.

Ss =the[smaller of 2 S, or Ry, in.
where

Sn s the design stress intensity at rated working pressure;

S s the maximum combined primary and secondary stress intensity;

S; 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 Closuire bolting
The maximum allowable tensile“stress for closure bolting shall be determined considering initial bolf-up, rated
working pressure and hydrostatic test pressure conditions. Bolting stresses, based on the root area of the thread,
shall not exceed the followingAimit:

Sy=0,88 S,
where

S, Is the maximum allowable tensile siress;

S,

is 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

26

design which are consistent with accepted engineering practices.
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ecific 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.

442 To

Unless oth

443 Bo

443.1

erances

erwise specified in the appropriate table or figure, the following tolerances shall apply;

Metric Inch
Dimension Tolerance Dimension Tolerance
mm in
X,X +0,5 X, XX +0,02
X, XX +0,13 X, XXX + 0,005
Iting
End and outlet bolting

a) Hole alignment

End and o

Ltlet bolt holes for flanges shall be equally~spaced and shall straddle common centrelines.

b) Stud thread engagement

Stud threg
diameter @

4.43.2

d engagement length into the\body for studded flanges shall be a minimum of one time
f the stud.

Other bolting

The stud
transferre

444 Te

hread anchoring Yyneans shall be designed to sustain a tensile load equivalent to the load
to the stud thfough a fully engaged nut.

5t, vent;injection and gauge connections

4441

Sealing

5 the outside

vhich can be

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.

4.4.4.2

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 (*/, 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

Documentati

requirements

n documentation

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

environmentdl 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 Desig

Manufacture
designs. Thgq
annex |. Addg
specified by

5 Materi

5.1 Gene

This clause

end and out
wear bushin
controlling pé

All material
(other than
may be used

Materials for

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

In review

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

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

itional verification procedures, including acceptance criteria, are given in annex F to
he manufacturer or purchaser.

als — General requirements

al
lescribes the material perfermance, processing and compositional requirements for bodieg

gs, pressure-boundary” penetrations and ring gaskets. Other pressure-containing and
irts shall be made_of*'materials that satisfy 5.2 and the design requirements of clause 4.

equirements,in this clause apply to carbon steels, low-alloy steels and martensitic stain
recipitationshardening types). Other alloy systems (including precipitation-hardening stainlg
provided:they satisfy the requirements of this clause and the design requirements of clause

aCtuators are specified in 10.16.4.

}s. Design
, material,
mentation
bears 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
pSS steels)
4.

5.2 Written specifications

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

5.2.1 General
specification.
5.2.2 Meta

Ilic 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
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a) ForPSL 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;

— N
b) ForP
The requin

— 4d

DE requirements.
SL 2 to PSL 4:
ements for PSL 2 to PSL 4 are identical to the requirements for PSL 1. In additign:

lowable melting practice(s);

— ferming practice(s), including hot-working and cold-working practices;

— h

pat-treating equipment calibration.

5.2.3 Ndn-metallic requirements

Non-meta
manufact

— gener
— physi
— mate

— storag

lic pressure-containing or pressure-controlling seals”shall have written material specifi
rer's written specified requirement for non-metallic materials shall define the following:

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

e and age-control requirements.

5.3 Mandrel tubing and casing hangers

53.1 Ms

All mandr
requireme

a) PSL1

terial

hts specified by the manufacturer.

requirements:

cations. The

bl tubing_and casing hangers shall be fabricated from materials which meet the applicable property

— tensile testing;

— h

ardness testing.

b) PSL 2to PSL 4 requirements:

The requir

ements 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

5321

a)

Casting practices

PSL 1 requirements

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

b)

The requirements for PSL 2 are identical to the requirements for PSL 1.

document fo
and NDE to

c) PSL3a
Wrought pro
5.3.2.2
a) PSL1rd

All wrought
throughout.

b) PSL 2tg

The requirenpents for PSL 2 to PSL 4 are identical to the requitements for PSL 1. In addition the manufagd

document ha

5323 M

a) PSL1tg

The manufad

b) PSL 4 re

The requirenpents for PSL 4 aresidentical to the requirements for PSL 1 to PSL 3. In addition the manufag

document th

5.3.3 Heat-

5.3.3.1 Ec

PSL 2 requirements

nsure repeatability in providing castings which meet the requirements of this International S
nd 4

jucts shall be used.

Hot-working practices

guirements

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

PSL 4 requirements

t-working practices.

pIting practices
PSL 3 requirements
turer shall specify the melting.practices for all hanger mandrel materials.

quirements

b melting practice Gtilized for PSL 4 material.
treating

uipment qualification

Ul

All heat-treat

+ ' b £ &l $ali o H + Lfiol . ol o+l
T UPTTAtUTTS  STTdiT DT PTTTuUT T IIc U Ut 2y Ty unprimeiTyuannmeu T acLuTudiimiC T Wit e 1T

specified by the manufacturer.

5.3.3.2

a)

Temperatures

PSL 1 to PSL 3 requirements

In addition the manufacturer shall

treatment
andard.

structure

turer shall

turer shall

uirements

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.

30
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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.

5.3.3.3

a) Wate
The temp
40 °C (10(
shall not €}

b) Other|

The tempd

5.3.4 PS
Hanger m

The mand
material.

Material ¢
accordang

535 Ms

5351

If minimun
shall be pé

Quenching — PSL 210 PSC A Tequitements (for materials that are quenchned and tem
guenching

prature of the water or quench media used to approximate the cooling rate of water sha
°F) at the start of the quench. For bath-type quenching, the temperature ofcthe water or q

kceed 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.

L 2to PSL 4 chemical composition
hndrel materials shall conform to the manufacturer’s written specification.

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

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

terial qualification testing —PSL 2 to PSL 4 requirements

General

n tensile and/or impact properties are required in order for material to be qualified for seryv
brformed as described in 5.3.5.2 and 5.3.5.3:

A qualificgtion test coupen (QTC) as described in 5.7 shall be used.

5.3.5.2

a) Tests

Tensiletesting

pecimens

ered)

| not exceed
Lench media

\nces, of the

materials) in

ce, the tests

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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g

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

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

Impact testing

a) Test specimens

Impact test s

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

b) Testme

Perform imp|
technique.

In order to q

thod

act tests in accordance with the procedures specified in ASTM A370 using_the-"Charg

y V-notch

alify a material for temperature rating, perform the impact tests at or below the lowest temperature of
that classificqtion range.

Test a mininpum of three impact specimens to qualify a heat of material. Impact properties as deternjined from

these tests s
c) Retestin
If a test fails,

QTC with nd
exceeding th

5.4 Bodie

54.1 Mate
a) Tensile

All bodies, b
specified in
material shg
requirements

hall satisfy the manufacturer’s specified requirements.

0
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

ial

broperty requirements

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

I 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
h-standard

minimum
applicable

for the specific alloy. All nor:standard materials shall exceed a 75K minimum yield strength and meet a njinimum of

15 % elonga
b) Impactt

Impact tough

ion and 20 %teduction of area.
bughness requirements

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,2 bonnet 36K, 45K 36K, 45K 36K, 45K 36K, 45K 45K, 60K 60K, 75K
60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K, NS NS
. NSP NS NS NS
Integral _e‘1d
connection
Flang¢d 60K, 75K 60K, 75K 60K, 75K 60K, 75K 75K, NS 75K| NS
NS NS NS NS
Threafled 60K, 75K 60K, 75K 60K, 75K NA NA NA
NS NS NS
Other f ¢ ¢ ¢ ¢ ¢ ¢
Loose corlmectors
Weldil||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
Threafled 60K, 75K 60K, 75K 60K;-75K NA NA NA
NS NS NS
Other ¢ ¢ ¢ ¢ ¢ ¢

clause 4.

b NS ind|cates non-standard materials as defified in 4.3.3 and 5.4.1.a.
¢ As spelified by manufacturer.

2 |f end Fonnections are of the material designation_indicated, welding is in accordance with clause 6 and design is in &

ccordance with

Table 5|— Standard matetial property requirements for bodies, bonnets and end and outlet cnnections
Material 0,2 % Yield strength Tensile strength Elongation in Reduction in
desigpation min. min. 50 mm (2 in) area
min. min.
MPa (psi) MPa (psi) % %
34K 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 3and 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.(19)
u —18(0) — — 20 (15)
\Y, —18(0) — — 20 (15)

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

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

5421 Geéneral

If minimum tensile 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 2tq PSL 4 requirements:

A QTC as described in 5.7 shall be used.

5.4.2.2 PSL 1tensile 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.

34 © IS0 2001 - All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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 2to PSL 4tensile testing

a) Test g§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) Retegdting
If the resujts of the tensile test(s) do not satisfy the applicable requisements, two additional tests on tivo additional

test specimens (removed from the same QTC with no additional 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 1to PSL 4 impact testing
a) Samgling

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

b) Test gpecimens
Impact-tegt 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 inpact-tests 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.
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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 7,

b) PSL 2 re

The requiret
document fdg
treatment an
Standard.

c) PSL3a
Wrought pro
5432
a) PSL1re

All wrought
throughout.

b) PSL 2 tg

Ised for bodies, bonnets end and outlet connections shall meet applicable requirements ¢

quirements

hents for PSL 2 are identical to the requirements for PSL 1. In addition® the manufac
undry practices which establish limits for sand control, core-making-rigging, melting
0 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 requirements for PSL 2 to PSL 4 are-identical to the requirements for PSL 1. In addition the manufag

document hg

5433 M

a) PSL1tg

The manufad

t working practices.

bIting practices
PSL 3 requiréments

turer shall specify melting practices.

f clause 5

furer shall
and heat
fernational

structure

turer shall

b) PSL 4 re

quirements

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.
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Temperatures

a) PSL 1toPSL 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 §
classes: ¢
For compd
as the con
The ER of

As an alte

satisfied. ]
than 25 m

5.4.4.3

a) Wate
The temp
40 °C (10(
shall not e

b) Other

The tempe

illk b;la“ LIU |||au'c Uf ﬁ 1T SaAllic biabb Uf Illatttl |o.i If ﬁ 1€ LCUTTTPUIICT Itb alc |||adc Uf all a“uy Uf
hrbon steel, alloy steel, stainless steel, titanium-base alloy, nickel-copper alloys and nicke
nents which do not meet one of the preceding classes, the heat sink shall be made from' th
hponent. The ER section of all heat sinks shall be determined in accordance with.themeth
the heat sink shall be greater than or equal to the largest ER of any single part ima-heat trea

Fnative, a production part may serve as the heat sink provided all the requirements of this s

he temperature-sensing tip of the thermocouple shall be within the part or heat sink, and
m (1 in) to any external or internal surface.

Quenching — PSL 2 to PSL 4 requirements (for quenched afid tempered materials)
guenching

prature of the water or quench media used to approximate the cooling rate of water sha
°F) at the start of the quench. For bath-type quenching, the temperature of the water or ¢

kceed 50 °C (120 °F) at the completion of the quench.

guenching media

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

5.4.5 Chlemical composition

5451

General

Material shall conform to the manufacturer’s written specification.

mater

a) The manufacturer shall” specify the nominal chemical composition, including composition tg
ial.
al composition shall be determined on a heat basis (or a remelt ingot basis for remelt grade|

b) Maten
accor

Hanecewith a nationally or internationally recognized standard.

the following
-base alloys.
e same alloy
ods of 5.7.2.
itment load.

ubclause are
be no closer

| not exceed

Lench media

lerances, of

materials) in

5.4.5.2

composition Iimits

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
Vanddium 0,30 max. NA NA
8  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 %.

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

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

5.45.3 Tqlerance ranges

Table 10 listg, for PSL 3 and PSL 4 only, the tolefance range requirements for elements used in the composition of

materials as |described by the manufactureris specification. These tolerances only apply to the materials

Table 8.

If the manuf
recognized i

the manufacturer specifies a¢material chemistry not covered by a recognized industry standard, the
ranges shall meet Table 10.<These 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)

overed by

cturer specifies a material for PSL 3 or 4 with chemical composition requirements by reference to a
dustry standard, the material shall meet the tolerance ranges of the referenced industry standard. If

tolerance

Elements Carbon and Martensitic 45K material
low-alloy steel Stalniess steels Tor 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.
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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) Impagt testing
None spegified.
c) Hardness requirements

The maximum 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.

5.5.3 Propcessing

5.5.3.1 [Melting, casting and hot working
a) Melting practices

The manufacturer shall select-and specify the melting practice(s) used to fabricate ring gaskets. The melt shop
shall use gractices which preduce homogeneous material, free from cracks, banding, piping and flakeg.

b) Casting practices

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

c) Hot-worKing practices

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

5.5.3.2 Heat-treating
a) Equipment 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 ¢

5.6.1 Gens

The properti
comprising t

Depending u
with the prop

A single TC
heat provide

For batch he
sacrificial prg
TC shall only

For material
prolongation
production p
same heat a

5.6.2 Equi
a) Selectio
The size of &
b) ER meth

Figure 3 illus|
parts.

The ER of a

oupons (TC)
ral

es exhibited by the TC shall represent the properties of the thermal response of th
e production parts it qualifies.

pon the hardenability of a given material, the results obtained from TCsmay not always d
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
| it satisfies the requirements of this International Standard.

at treatment only: If the TC is a trepanned core or prolangation removed from a productiorn
duction part, the TC is only permitted to qualify produetion parts having the same or smallg
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

brts having identical size and shape. TheFC shall only qualify material and parts produce
nd heat-treat lot.

alent round (ER)
X
TC for a part shall be ‘determined using the following ER methods.
ods

frates the basic models for determining the ER of simple solid and hollow parts and more ¢

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

b material

orrespond

the same

part, or a
r ER. The

part or a
nly qualify
H 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)

Size req

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:
2) Casting:
NOTE

in place of the

40

size not required to exceed 63 mm (2'/, in) ER.

size not required to exceed size shown in ASTM A 703, Figure 1.

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
- - |
] - :Z@EE ] - ey -
L I I
2 S S S =
ER(M =T ER =117 ER = 1,257 ER =157

Simple hollow shape

ER =27

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 T1(2)

T (2)
e

T(2)

When all internal and external surfaces during heat treatment are within 13 mm (1/2 in) of the fipal surfaces,
ER = 1/4 1. When all internal and external surfaces during heat treatment are not within 13 mm (1/2 ip) of the final
surfaces, fhen ER = 2{F.-On multiflanged components, T shall be the thickness of the thickest flange.

Where T |s the thickness when the component is heat-treated as in T(2), use the larger of the two indicated
dimensiong.

Figure 3 — Equivalent round models
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Bodies wi
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5.6.3 Proc

5631 M

a) Melting

In no case shall the TC be processed using a melting*practice(s) cleaner than that of the material it quali

TC made fro
which has nq
ingot may be
additional all

b) Casting

The manufa
assure accur
Hot-wor

c)

The manufag
the productig

h screwed and open ends.

for test specimen removal.

¢) Keel block configuration, ER =2,3R

Figure 3 — Equivalent round models (continued)

PSSing

pIting, casting and hot working

practices

Im a remelt grade or vacuum-degassedimaterial 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
Dying shall be performed on thése individual remelt ingots.
practices

cturer shall use the‘same foundry practice(s) for the TC as those used for the parts it q
ate representation:

ing practices

turer shall use 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

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

Lialifies, to

processing
atio of the

part(s) it qua|

ifies.

5.6.3.2

Welding

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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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

If tensile @and/or impact test specimens are required, they shall be removed from a TC dfter the fi

treatment
Standard 3

Test speci
core Y/,T ¢
(see Figur
location fal

Test spec
root are at

If a sacrifi
meeting th

Standard
stainless s
specimens
specimens

Standard

material, i
be remove

5.6.4.2

At least or

The TC he¢at-treatment cycles prior to hardness testing shall be the very same heat-treatment cycles)
Sile and~impact test specimens.

by the ten

Hardness

Tensile and impact test specimens

cycle. Multiple TCs may be used provided that all applicable TC requirements of this
ire met and the TCs are processed through heat treatment using the same furpace set points

hal TC heat-
International
ind times.

mens shall be removed from the TC such that their longitudinal centre line-axis is wholly wi

e 3). For TCs larger than the size specified in 5.6.2 c), the test sp€cimens need not be re
rther from the TC surface than would be required if the specified TC size were used.

mens shall be removed from the TC such that the tensile.specimen gauge length and Ch
least */,T from the ends of the TC.

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.

size 12,7 mm (0,500 in) diameter tensile~-specimens shall be used to qualify carbon, |

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 to gualify CRA materials.

bize impact specimens 10 mm-X*10 mm in cross-section shall be used, except where there

N which case the next smaller standard size specimen obtainable shall be used. Impact spe
d such that the notch is within the 1/4T envelope.

Hardness testing

e Rockwell orBrinell hardness test shall be performed on the TC after the final heat treatme

t
nvelope for a solid TC or within 3 mm (1/8 in) of the mid-thickness of the thickest section 0’1

in the centre
a hollow TC
oved from a

arpy V-notch

n of the part

bw-alloy and

teels, unless the physical configuration of-the TC prevents their use. In this case the standglard sub-size

ard sub-size

s insufficient
cimens shall

nt cycle.

experienced

5.7 Qualification test coupons (QTC)

5.7.1 General

18.

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

©1S0 2001 -

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)

57.2.1 Selection

The size of 8 QTC for a part shall be determined using the ER methods given in 5.7.2.2.

57.2.2 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 withithe 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 excéed 63 mm (21/2 in) ER.
2) Cadting: size not required te exceed size shown in ASTM A 703.
b) For PSL{3 and 4
Size not reqyired to exceed 125 mm (5 in) ER.

NOTE Atfthe optioh,of the manufacturer, the ER of the QTC can meet ASME Section VIII, Division 2, AM-201 and AM-202
in place of the|aboyé requirements.

5.7.3 PrOC,aailly

5.7.3.1 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.g.
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.

¢) 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-trgatment operations shall be performed utilizing equipment qualified in acCordance with 5.8.
b) Methqd 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-treating procedure(s).

If the QTQ 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 (28 °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).

c) Methagd for continuous furnace

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

5.7.4 Material qualification

5.7.4.1 [Tensile and impact test specimens

If tensile gnd/or impact test specimens are required, they shall be removed from a QTC after the finpl QTC heat-
treatment cycle. 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 s¢t points and
times.

Test specimens shall be removed from the QTC such that their longitudinal centre line axis is wholly within the
centre core '/, T envelope for a solid QTC or within 3 mm ('/5 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 l/4T from 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 l/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 hegf-freatment cycles prior to hardness testing shall be the very same heat-treatment cycles experienced
by the tensil¢ and impact test specimens. Hardness testing shall be performed in accordance with the ‘procedures
in ASTM E 1p or ASTM E 18.

5.8 Heat-freating equipment qualification

All heat tregting of parts, QTCs and TCs shall be performed with “production type” equipment meeting the
requirementq specified by the manufacturer.

“Production [type” heat-treating equipment shall be considered equipment that is routinely used tp process
production parts having an ER equal to or greater than the ER of the subject-JC.

5.9 Materjal qualification

If reference o this subclause is given in this International Standard, the manufacturer shall specify thg¢ methods
necessary to|qualify and test materials.

5.10 Bullplugs and valve-removal plugs

Material reqyirements for bullplugs and valve-removal plugs shall, as a minimum, be the same as thos¢ specified
for PSL 3 boglies, bonnets, end and outlet connections (see 5.4).

5.11 Back-pressure valves

Material reqiirements for back-pressure valves shall, as a minimum, be the same as those specified|for PSL 3
tubing hangers (see 5.3).

5.12 Presspjre-boundary. penetrations

Material requirements for pressure-boundary penetrations shall be as specified by the manufacturer.|Pressure-
boundary pepetrations directly exposed to well-bore fluid and used in sour service (material classes DD, EE, FF,
and HH) shal|l meet’the requirements of NACE MR 0175.

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 connections (see 5.4).
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6 Welding — General requirements

6.1 General

Requirements are established in four groups as follows:

a) Non-p

ressure-containing weldments other than weld overlays: PSL 1 to PSL 3.

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
remo

d) Weld

PSL 4.

6.2 Nor
a) Weldi

Welding @
and 111,

b) Applig

Welding ¢
types and

c) Quali

Welding a

6.3 Pre
bullplugs

6.3.1 Ge
No fabrica
6.3.2 PS

6.3.2.1

Ire-containing repair weldments for bodies, bonnets, and end and outlet connections, hul
al plugs and back-pressue valves: PSL 1 to PSL 3.

plugs, valve-

pverlay for corrosion resistance and/or hard facing and other material surface propersty controls: PSL 1 to

-pressure-containing weldments other than weld overlays (PSLy1 to PSL 3)
hg procedure/performance

rocedures and performance qualifications shall be in accordance with ASME, Section

ation

sizes shall meet the manufacturer’s design requirements.
y control requirements

hd completed welds shall meet the reguirements of Table 12.

5sure-containing fabrication weldments for bodies, bonnets, end and outlet cg
5, valve-removal plugs_and back-pressure valves

neral

Lion welding is allewed on bullplugs and valve-removal plugs.
L1

Joint'design

X, Atrticles Il

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

nnections,

Design of groove and fillet welds with tolerances shall be documented In the manufacturer’s specifications.
Annex E recommends weld groove designs.

6.3.2.2

a) Weldi

Materials

ng consumables

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 exce

6.3.2.3

ed the minimum specified mechanical properties for the base material.

Welding procedure qualifications

a) 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

supplementafy essential (It required: see ASME, Section 1X) variables.

The PQR shall record all essential and supplementary essential (if required) variables of the weld‘\procq
for the qualification test(s). Both the WPS and the PQR shall be maintained as records in accordang

requirements
b)
The manufag

Cc) Heat-tre
All testing sh
the test weld
d) Hardneqg
For material

(HAZ) cross:
NACE MR 01

The manufa
shall be perf
method; or
accordance
e) Hardneqg
Minimum ms¢
minimum of
shall be mad
weld metal w

f)

Impact t

Base metal groupings

of 7.5.

turer may establish a P-number grouping for material(s) not listed in ASME, Section IX.
At 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 @cross the weld and base material heat-affe

dure used
e with the

patment of

cted zone

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

L 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 mmethod. Results shall be converted to Rockwell C, as apq
vith ASTM E 140.

s testing (optional)

chanical properties: for the purpose of hardness inspection and qualifying production we
hree hardness ‘tests in the weld metal shall be made and recorded as part of the PQR. T

s. Testing
Rockwell
licable, in

dments, a
hese tests

e by the same methods as used to inspect production weldments. These tests may be used to qualify

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

bsting

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

Welder performance qualification

a) Testing requirements

Welders and

48

welding operators shall be qualified in accordance with ASME, Section IX, Article IlI.

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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 dfWPS

Welders and welding operators shall have access to, and shall comply with, the welding parameters fas defined in
the WPS.

c) Desighed welds

All welds that are considered part of the design of a production part shall be specified by the manufacturer to
describe the requirements for the intended weld.

d) Prehdating

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

6.3.2.6 |Post-weld heat treatment
Post-weld|heat treatment shall be in accordance with thesapplicable qualified WPS.

Welds maly be locally post-weld heat-treated. The manufacturer shall specify procedures for the use pf local post-
weld heat freatment.

6.3.2.7 [Welding controls
a) Procdgdures

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

b) Instrument calibration

Instruments to verify temperature, voltage and amperage shall be serviced and calibrated in accordance with the
manufactrer’s written specifications.

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 Welding procedure qualification
a) Base metal groupings

Each base material which is not listed in an ASME, Section IX P-number or S-number grouping shall be specifically
gualified 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 l/4T 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 pos}-weld heat treatment shall be performed with equipment meeting the requirements,specified by the
manufacturef.

6.3.3.4  Pgst-weld heat treatment — Local heating
Local post-weld heat treatment shall consist of heating a circumferential band around’'the weld at a tgmperature
within the ramge specified in the qualified WPS. The minimum width of the controlled"band at each side ¢f the weld

on the face pf 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-not be permitted.

634 PSLB

6.3.4.1 General

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

6.3.4.2 WElding procedure qualification

6.3.4.2.1 [Heat treatment
The post-weld heat treatment of the test.weldment shall be in the same temperature range as that specified on the
WPS. Allowdble 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 gupplier or
by testing, anfd shallbe*part of the PQR.

6.3.4.2.3 Hardness 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 (*/, 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 (1/8 in) from top and bottom of the weld.

Dimensions in millimetres (inches)
1 2 3

1.2 3 / / /
‘/ L /]

3,2 (1/8)°

3,2 (1/8)

e - e e ®
L - - e e o e <
| o ® e\ o ®
Ny
§ ~
= > N
‘:’; /7/75/«9 il
~ Al
V I~
~
Key
1 Weld
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'Figure 5.

For a weldl cross-section thickriess less than 13 mm (*/, in), four hardness tests each shall be madg¢ in the base
material(s) and the weld.

For a weld cross-section thickness equal to or greater than 13 mm ('/, in), six hardness tests each shdll be made in
the base fnaterial(s) and the weld. For all thicknesses, multiple HAZ hardness tests equally spaced |3 mm (%/g in)
apart shall be performed in each of the base materials within 0,3 mm (0,010 in) of the weld interface| 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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2 (1716) @

]

Dimensions in millimetres (inches)

w

2 (1716) 2

,4//

Tl TER

Key

1 Weld

2 HAZ

3 Base

a  Typical.

T<13(<1/2)
>
W
=
S
=

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

6.3.4.4  Application

The post-we
on the WPS
greater than

6.3.5 PSL

The stress-relieving heat-treatment time(s)~at temperature of production parts shall be ¢
that of the test weldment.

|

Welding is ngt permitted except for weld overlay.

6.3.6 Quality control requiremepts

Requirement

6.4 Press
bullplugs,

6.4.1 PSL

s for pressure-coptaining welds are shown in Table 12.

ure-containing repair weldments for bodies, bonnets, end and outlet connecti
alve-removal plugs and back-pressure valves

T=13 (= 1/2)

d heat treatment of the production weldment shall be in the same temperature range as thgt specified

qual to or

bNS,

a) General
All repair wel

Welding shal

ding procedures shall define the WPS and NDE requirements.

| 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)

Repair welding

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

f)

There shall be access to evaluate, remove and inspect the non-conforming condition. See also(7.4'2.2
g) Welder/welding operator qualification

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

6.42 PYL2andPSL 3

Accegs

The requi
hole, tapp

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

bd hole, and machined blind hole repair.

13.

ements for PSL 1 shall also apply for PSL 2 and PSL 3, in addition to the following requirerments for bolt

test using a

b) The repair-welding qualification test hole shall be qualified by radiography in accordance with [7.4.2.2.14 or
shall pbe cross-sectioned through the centreline of thé’ hole in two places 90° apart and macroet¢hed 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 restricted by the following essential variables for performancg controls:

— the hole diameter used for thesperformance qualification test is the minimum diameter qualifled. Any hole
with a greater diameter than ‘the diameter used for the test shall be considered qualified,;
— tIe depth-to-diameterratio of the test hole shall qualify all repairs to holes with the same or smaller depth-
to-diameter ratio;
— the performance-qualification test hole shall have straight parallel walls. If any taper, counter-pore or other
d is used\to enhance the hole configuration of the performance test, that configurafion shall be
cpnsidered'an essential variable.
6.4.3 PYL4

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

651 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 Velding procedure/performance qualification
Qualification|shall be in accordance with ASME, Section IX, Articles Il and Ill 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 specifiedby the manufacturer.

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

Element Compf@sition
% 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-we|d heat treatment

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

b) Ring joint grooves-fof welding

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

Other weld preparations may be used if the mechanical properties of the deposited weld metal equals or
exceeds that of the base metal.

6.5.1.2  Other corrosion-resistant overlay

6.5.1.2.1 General
This subclause applies to use of corrosion-resistant weld overlay for bodies, bonnets, hub end connector, 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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Welding procedure/performance qualification

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

a)

b)

Chem

ical analysis

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:

For ni

For o
the o

For a
manu

Mech

The n
part of

The K
treatment.

If the
criteri

If the

Element Composition
% mass fraction
Nickel 8,0 min.
Chromium 16,0 min.
Carbon 0,08 max.
ckel-base alloy UNS N06625, the chemical composition shall meet one_of the following class
Class Element Conlposition
% mass fraction
Fe5 Iron 5,0 max.
Fe 10 Iron 10,0 max.

her compositions which must conform to the, requirements of NACE MR 0175, the chemic
erlay shall conform to the specification limits-0f the corresponding NACE-approved material

| other compositions, the chemical analysis of the overlay shall conform to the specified
facturer’s written specification.

hnical properties

pnanufacturer shall specify the' methods to assure these mechanical properties and record t
f the POQR.

ase metal material,'shall retain the minimum mechanical property requirements after po

h, a tensile’test and an impact test of the overlay material are not required.

es:

h| analysis of
S).

limits of the

he results as

5t-weld heat-

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

averlay material is considered as part of the manufacturer’s or this International Stang

criteri

Weld

ard’s design

&, Techamnicat testmyof theovertay mrateriatis required:

conformance to NACE MR 0175

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.

Dimensions in millimetres (inches)

Key

1 Overlay
2 HAZ

3 Base

2 (1/16)

13 (1/72)

13 (172) 13 (172)

Figure 6 — Hardness test locations for weld overlays

6.5.1.2.3 Base material conformance to NACE MR 0175

The base ma

6.5.1.3 Of

The use of v
procedure/pq

6.5.1.4 Rg

Repairs of W

her

bpair of weld-overlays

a) the origi

pal.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 treatmernts.

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:y The manufacturer shall use a written procedure that provides cpntrols for
consistently meeting the manufagtarer-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 c

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 PSL2toPSL4

6.5.2.1 General

The requirements for PSL 2-4 shall be identical to the requirements for PSL 1, in addition to the requirements given
in 6.5.2.2t06.5.2.5.

6.5.2.2 Welding procedure/performance qualification

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

6.5.2.3 [Mechanical properties
The base material shall retain the minimum mechanical property requirements after post-weld_heat-treatment.

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

6.5.2.4 |Hardness testing for ring groove overlay
Hardness ftesting shall be performed in the weld metal as part of the pracedure 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 POR.

6.5.2.5 |Quality control requirements

The quality control requirements for weld metal overlays.are shown in Table 12.
For the pse of weld overlay for purposes other than those covered in 6.5.1.1 and 6.5.l.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 specifiesthe quality control requirements and quality control record requirements for equipment and
material manufactured'to meet this International Standard.

7.2 Measuring and testing equipment

7.2.1 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

7.2.2.1

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 ir
be lengtheng

Calibration i
manufacture

7.3 Qualit

7.3.1 Non-

Personnel pg
TC-1A.

Czltlibration intervals

d and shall be shortened based on recorded calibration history.

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

Jestructive examination (NDE) personnel

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

7.3.2 Visual examination personnel

Personnel performing visual examinations shall have.@n annual eye examination in accordance with

ASNT SNT-T

7.3.3 Weld
Personnel pe
AWS ce|
AWS se|
AWS ce|

welding

C-1A.

Ing inspectors

rforming visual inspections ¢6f welding operations and completed welds shall be qualified and g
tified welding inspectar;or

hior certified welding inspector; or

tified associate welding inspector; or

nspector certified by the manufacturer’'s documented training programme.

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

tervals shall be a maximum of 3 months until recorded calibration history ¢an be established by the

SNT SNT-

EN 473 or

ertified as

7.3.4 Othe

personnel

All personnel performing other quality control activities directly affecting material and product quality shall be
qualified in accordance with manufacturer's documented requirements.

7.4 Quality control requirements

7.4.1 General

74.11

Quality control tables

Tables have been included in this subclause that provide a matrix of quality control requirements for specific parts
and equipment.

58

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

7.4.1.2

ISO 10423:2001(E)

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.

7.4.1.3

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.

NDE instr|
applicable
shall be approved by a Level Il Examiner.

7.4.1.4

The accej
materials

7.4.1.5

Each pre
individuall
may be s3
testing or

7.4.2 Bo

74.2.1

74211

Tensile te

7.4.2.1.2

Impact tes

7.4.2.1.3

a)

b)

Samp

[ictions shall be detailed regarding the requirements of this International Standard and
nationally or internationally recognized standards specified by the manufacturer. All (NDE

Acceptance status

tance status of all equipment, parts and materials shall be indicated either 'on the equipn
br in records traceable to the equipment, parts or materials.

Material classes DD, EE, FF and HH

to verify that the NACE MR 0175 hardness values havé. bheen satisfied (except for ring g
mpled in accordance with 7.4.6.2). If the other requirements of 7.4.1 satisfy this requireme
bxamination is not required.

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

Tensile testing

ting shall be in accordance with*5.4.2.2.

Impact testing (for temperature classifications K and L)

ting shall be in accordance with 5.4.2.4.
Hardness-testing

ling

Loos¢

those of all
E instructions

ent, parts or

Esure-containing or pressure-controlling part to be used{invH,S service shall be hatfdness-tested

askets which
nt, additional

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 5 000 psi) working pressure, sampling shall be in accordance with

ISO 2

859-1, Level I, 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.

Test method

Hardness testing shall be performed in accordance with procedures specified in ASTM E 10 or ASTM E 18.
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Hardness conversion to other measurement units shall be in accordance with ASTME 140 and
NACE MR 0175.

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.

Acceptance criteria

Parts shgll 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 shalkmeet the minimum hardness requirements
of the mpnufacturer’s written specification.

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

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

R .
HBW, = =" (HBW oTc)
m, QTC
where
HBW,, min. IS thelminimum acceptable Brinell hardness for the part after the final heat-treatrhent cycle

(including stress-relieving cycles);

R, fnin. is the minimum acceptable ultimate tensile strength for the applicable material desigmation;

ﬁm’ ore—is the average ultimate tensile strength determined from the QTC tensile tests;

HBWotc  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.

60
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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.

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

The manufacturer shall specify and verify critical dimensions.

I 4 e [ H [ TI) H () 41 £ + Y 4 4
ACCGptanLc CIteTia TUT LIt dl uttierisiuris stiall UE ds TEYuiicu Uy UiIc |||a||umuu|c|’: WITILETI bpcunbau)n.

7.4.2.1.5 | Visual examination

a) Sampling

Each part shall be visually examined.
b) Test method

Visual exgminations of castings shall be performed in accordance with procedures specified in MSS-SIP-55.
Visual exgmination of forgings shall be performed in accordance withnmanufacturer’s written specificatipns.
c) Acceptance criteria

1) dastings: in accordance with MSS SP-55.

- Type 1: none acceptable;
—+ Types 2 through 12: A and B.

2) Horgings: in accordance with manufacturer’s written specifications.

7.4.2.1.6 | Weld NDE — General

If examingtion is required (see TFable 12), for all weld types the essential welding variables and equipinent shall be
monitored| welding activities~shall be audited; and completed weldments [a minimum of 13 mm (1/2 in) of
surroundirjg base metal and the entire accessible weld] shall be examined in accordance with the methods and
acceptancg criteria of this-subclause.

Requirements and-acceptance criteria for corrosion-resistant weld overlay of bodies, bonnets and flgnges can be
different from- those for other weld types and shall meet the manufacturer's written specifications. The
manufactyrer’s written specification for corrosion-resistant weld overlay shall include a technique for nreasuring the
specified dverlay-thickness-

7422 PSL2

7.4.2.2.1 Tensile testing

Tensile testing requirements for PSL 2 shall be identical to the requirements for PSL 1.

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 74211 74211 74211
Impact testing 7.4.2.1.2 7.4.21.2 7.4.2.1.2 7.4.2.1.2
Hardness testing 7.4.2.1.3 7.4.2.2.3 7.4.2.3.3 7.4.2.3.3
NACE MR 0175 7.4.1.5 7.4.1.5 7.4.1.5 7415
Dimensional yerification 74214 74214 74234 7.4:2B.4
Traceability — 7.4.2.2.5 7.4.2.3.5 74.2B.5
Chemical anglysis — 7.4.2.2.6 7.4.2.2.6 7.4.2pP.6
Visual examifation 74215 74215 — —]
7.4.2.2.7
Surface NDE — 74228 74238 7.4.2B.8
7.4.2.2.9
Weld NDE
General 7.4.2.1.6 7.4.2.1.6 7.4.2.1.6
Examinafion visual — 7.4.2.2.11 7.4.2.2.11 No welding
NDE surface — 7.42.2.12 7.42.2.12 permited
excepf for
742311 weld ovérlays
Repair welds — 742213 7.42.2.13 (see 7.412.4.9)
NDE volymetric — 1+4.2.2.14 7.4.2.3.12
Hardnes$ testing — — 7.4.2.3.13
Serialization — — 7.4.2.3.14 7.4.2.3.14
Volumetric NPE — — 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 parfs shall be
tested.
7.4.2.2.4 Dimensional verification
Dimensionalverification 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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7.4.2.2.6 Chemical analysis

a) Sampling

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.

C) Acceptancecriteria
The chem|cal composition shall meet the requirements of 5.4.5 and the manufacturer’s written spegification.
7.4.2.2.7 | Visual examination
Visual exgmination requirements for non-wetted and non-sealing surfaces shall be identical to the regpirements for

PSL 1. Wegtted and sealing surfaces shall be examined by surface NDE methods described in 1.4.2.2.8 and
7.4.2.2.9 gs applicable.

7.4.2.2.8 | Surface NDE — Ferromagnetic materials
a) Samgling

All accesglble wetted surfaces and all accessible sealing surfacesof each finished part shall be magnetic-particle
inspected pfter final heat treatment and final machining operations.

b) Test method

All ferrom@gnetic materials shall be examined in accerdance with procedures specified in ASTM E 7(Q9. Prods are
not permitfed on well-fluid surfaces or sealing surfaces.

If indications are deemed to be non-relevant;-they shall be examined by liquid-penetrant surface NDH methods, or
removed gnd reinspected, to prove their non-relevancy.

c) Acceptance criteria
The followmjng acceptance criteria apply:
— no relevant indication with a major dimension equal to or greater than 5 mm (3/16 in);

— no more than‘ten relevant indications in any continuous 40 cm? (6 in?) area;

nacceptable;

— fLTur orvmore relevant indications in a line separated by less than 1,6 mm (‘5 in) (edge to 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:

are

7.4.2.2.10

General requ

7.4.2.2.11
a) Samplin
100 % of all
b) Testme
Examination
c) Accepta]
The following
— allg
— und
thic

no relevant linear indications;

no relevant rounded indication with a major dimension equal to or greater than 5 mm (3/16 in);

unacceptable;

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

1 - (H b H - " L e
no Eerevantmarcatonsrpressure=contact seaitg—SsurTaces:

\Veld NDE — General

irements for PSL 2 shall be identical to the requirements for PSL 1.
Veld examination — Visual
)
velds shall be visually examined after post-weld heat treatment-aid machining operations.
thod
b shall include a minimum of 13 mm (1/2 in) of adjacentbase metal on both sides of the weld.
nce criteria

acceptance criteria apply:

ressure-containing welds shall have:complete joint penetration;

ercut shall not reduce the thickness in the area (considering both sides) to below the
ness;

— surflace porosity and exposed-slag are not permitted on or within 3 mm ('/s in) of sealing surface

7.4.2.2.12
a) Samplin
100 % of all

(in the case
after all weld

\Veld NDE — Surface

J

pressure-containing fabrication welds and weld overlay shall be examined by either magne
of ferromagnetic materials) or liquid-penetrant (in the case of non-ferromagnetic materials
ngnpost-weld heat treatment and machining operations.

minimum

v

tic-particle
methods

b) Test method/acceptance — Magnetic-particle examination

Examinations shall include a minimum of 13 mm (*/, 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:

no relevant 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
(*/16 in) for welds whose depth is greater than 16 mm (/g 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 (5/8 in).

7.4.2.2.13 Repair welds

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

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 remgval™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
(c or d) (cord), permitted
and e
Non-presspure-containing Preparation — — a No welding
Completion & a aande permitted
Repair Preparation — h h )
) No welding
Completion — a, b and a, b, eand permitted
(forg) (forg)
Weld metdl overlay (ring Preparation — — b b
grooves, sfems, valve-
bore sealifg mechanisms )
and choke| trim) Cogmetion o b b b
Weld metgl corrosion- Preparation a a a a
resistant ajloy overlay
(bodies, bennets and end . . .
and outlet connections) Completion ab ab ab,i a b,i

Visual pxamination”

Penetraint testingthspection for non-ferromagnetic materials and magnetic particle testing for ferromagnetic material.
Radiation (radiography or imaging) examination.

Ultrasgnie“@xamination.

Hardness test (weld).

Ultrasonic examination only if weld is greater than 25 % of wall thickness, or 25 mm (1 in), whichever is less.

Q — 0o o O T 9

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.

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 (*/, in)
of adjacent base metal on all sides of the weld.

b) Test method — Radiographic examination

Radiographig

minimum equivalent sensitivity of 2 %.

Both X-ray and gamma-ray radiation sources are acceptable within the inherent thickness range’limitatig
Real-time imjaging and recording/enhancement methods may be used if the manufacturer. has docume
that these miethods will result in a minimum equivalent sensitivity of 2 %. Wire-type image quality ind

acceptable fq

c) Acceptahce criteria — Radiographic examination

The following

— no type of crack, zone of incomplete fusion or penetration;

— no ¢longated 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 (0,33T)
>57,0 (2,25) 19,0 (0,75)

examinations shall be performed in accordance with procedures specified in ASTM\E 94, to a

r use in accordance with ASTM E 747.

acceptance criteria apply:

n of each.

nted proof
cators are

— no group of slag inclusions.in‘@'line having an aggregated length greater than the weld thickness, T, in any
tota] weld length of 12T, execept where the distance between successive inclusions exceeds sij times the
length of the longest jaclusion;

— no rounded indicatiens in excess of that specified in ASME, Section VIII, Division 1, Appendix 4.

d) Test method — Ultrasonic examination

Ultrasonic eaminations shall be performed in accordance with procedures specified in ASME, Section V| Article 5.

e) Acceptance criteria — Ultrasonic examination
The following acceptance criteria apply:
— no indication whose signal amplitude exceeds that of the reference level;

— no linear 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)
19,0t0 57,0 (0,75t02,25) 0,33T (0,33T)
>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.

7.4.2.3

7.4.23.1
Tensile tes
7.4.2.3.2
Impact tes

7.4.2.3.3

Hardness
shall be p

PSL 3/3G

Tensile testing

ting requirements for PSL 3 shall be identical to the requirements for PSL 1.

Impact testing

ting requirements for PSL 3 shall be in accordance with 5.4.2.4,

Hardness testing

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

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

7.4.2.3.4

Dimensior
verification

7.4.2.3.5

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

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

Visual examination

testing requirements for PSL 3 shall be identical toxthe requirements for PSL 2 except one hardness test

on each end

Additionally,

None required.

7.4.2.3.8

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).

Additionall

Y.

— 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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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

Neld NDE — Surface

Surface reqy
examination

7.4.2.3.12

Volumetric requirements for PSL 3 shall be identical to the requirements for PSL 2, €xcept all repair wi

repair excee
cavity excee
all welding a

7.4.2.3.13

a) Samplin

100 % of all accessible pressure-containing, non-pressure-containing and repair welds.

b) Testme
Hardness teg

At least one
heat treatme

c) Accepta]
Hardness va

The hardnes
testing.

[«

N

7.4.2.3.14

irements for PSL 3 shall be identical to the requirements for PSL 2. Additionally, magne|
Shall be performed by the wet fluorescent method.

Veld NDE — Volumetric

Is 20 % of the original wall thickness or 25 mm (1 in), whichever is the-smaller, or if the eX
is approximately 65 cm?2 (10 in2), shall be examined by either radiography or ultrasonic me
nd post-weld heat treatment.

\Veld NDE — Hardness testing

J

thod

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

Nt and machining operations.
nce criteria
ues shall meet thebase material requirements of 7.4.2.1.3.

s recorded in-the PQR shall be the basis for acceptance if the weld is not accessible fo

berialization

Each individ

lic particle

blds, if the
tent of the
hods after

hardness test shall be performed in-both the weld and in the adjacent unaffected base metals after all

hardness

hal-part and/or piece of equipment shall be assigned and marked with a unigue code t

D 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

— 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 (‘/16 in) flat-bottom hole for
metal thicknesses through 38 mm (1%, in), on 3,2 mm (‘/s in) flat-bottom hole for metal thicknesses
from 38 mm (1%, in) through 150 mm (6in), and on 6,4 mm (‘/,in) flat-bottom hole for metal
thicknesses exceeding 50 (6-m)-

2) Acceptance criteria

—

¢) Radio
1) T
F

~J

2) A

—

he following acceptance criteria apply:

- no single indications exceeding reference distance amplitude curve;
- no multiple indications exceeding 50 % of reference distance amplitude curve. Multiple in
within 13 mm (*/, in) of each other in any direction.
jraphic examination

est method

adiographic examination of hot-worked parts shallbe performed in accordance with method
4.2.2.14.

cceptance 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 t0 57,0 (0,75 to 2,25) 0,33T (0,33T)
>57,0 (2,25) 19,0 (0,75)

dications are

defined as two or more indications (each exceeding 50 % of the-reference distance amplitude curve)

5 specified in

7.4.2.4

74241

PSL 4

Tensile testing

Tensile testing requirements for PSL 4 shall be identical to the requirements for PSL 1.

7.4.2.4.2

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

Impact testing

© ISO 2001 - All rights reserved
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7.4.2.4.3

Hardness testing

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

74244

Dimensional

7.4.2.45

Dimensional verification

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

Traceability

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

74246 (

Chemical an

7.4.2.4.7
None require

[«

7.4.2.4.8

Surface NDH

7.4.2.4.9

No welding §
shall be iden

[«

N

7.4.2.4.10

Serialization

7.4.2.4.11
Volumetric N
a) Accepta

Same accef
regardless of

b) Acceptal

Chemical analysis

blysis requirements for PSL 4 shall be identical to the requirements for PSL 2.

isual examination

d.

$urface NDE

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

(Veld NDE

xcept overlay is permitted on PSL 4 parts or equipment. Weld NDE requirements for overla
ical to the requirements for PSL 3.

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

olumetric NDE

DE requirements for RSL 4 shall be identical to the requirements for PSL 3 except:

nce criteria — Ultrasonic examination

y in PSL 4

tance criteriatas for PSL 3. Additionally, no continuous cluster of indications on the same plane

amplitude,)shall be found over an area twice the diameter of the search unit.

hcecriteria — Radiographic examination of hot-worked parts:

not

£ ! ] K 4
MC UTLIACLR, TAap Ul Jurot,

— no elongated indications exceeding 6,4 mm (1/4 in);

— no more than two indications separated by less than 13 mm (1/2 in).

7.4.3 Stem

7431

s (PSL 1 to PSL 4)

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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a) Sampling

ISO 10423:2001(E)

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 wrth the methods of 7 4 2 3 15 for wrought products If ultrasonic

inspectionrts

pected from

the outer j|ameter and ends by the stra|ght beam technlque Stems whrch cannot be examrned axially using the

straight-bgam technique shall be examined using the angle-beam technique.

c) Calibrfation

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 PEL 4

Tensile tegting 5.9 5.2.1 5.2.1 512.1
Impact tedting 59 7.4.21.2 7.4.21.2 7.42.1.2
Hardness [testing 7.4.2.1.3 7.4.2.2.3 7.4.2.3.3 7.42.3.3

NACH MR0175 7.4.15 7.41.5 7415 7.4.1.5
Dimensional verification 7.421.4 7.4.2.1.4 7.4.2.3.4 7.42.3.4
Traceabiliy — 7.4.2.25 7.4.2.3.5 7.42.35
Chemical pnalysis — 7.4.2.2.6 7.4.2.2.6 7.42.2.6
Visual exgmination 7.4.2.1.5 74227 — —
Surface NDE — 7.4.2.2.8 7.4.2.3.8 7.42.3.8

7.4.2.2.9

Weld NDE

Genefal 7.4.2.1.6 7.4.2.1.6 7.4.2.1.6 )

. - Nowelding
Visual examination — 7.4.2.2.11 742211 permitted
NDE surface — 7.4.2.2.12 7.4.2.3.11 except for
Repair welds — 7.4.2.2.13 7.4.2.2.13 weld overlays

P ) (see 7.4.2.4.9)
NDE volumetric — 7.4.2.2.14 7.4.2.3.12
NDE hardness testing — — 7.4.2.3.13
Serialization — — 7.4.2.3.14 7.4.2.3.14
Volumetric NDE — — 7.4.3.2 7.4.3.2
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Table 14 — Quality control requirements for valve-bore sealing mechanisms and choke trim

Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 4

Tensile testing — — 5.7 5.7
Hardness testing — — 7.4.2.3.3 7.4.2.3.3

NACE MR 0175 7.4.1.5 7.4.15 7.4.1.5 7.4.15
Dimensional verification — — 7.4.23.4 74234
Traceability — — 7.4.2.3.5 7.4.2.3.5
Chemical analysis — — 7.4.2.2.6 7.42.6
Surface NDH — — 7.4.2.3.8 74.2.8.8
Weld NDE

General — 7.4.2.1.6 7.4.2.1.6 No weldling

Visual examination — 742211 742211 permitted

NDE surface — 7.4.2.2.12 7.4.2.311 W;)c(icgs: :&,S

Repair welds — 7.4.2.2.13 7.4.2:2.13 (see 7.4.p.4.9)

Hardnesk testing — — 74.2.3.13
Serialization — — 7.4.2.3.14 742314
NOTE Only the surface NDE and serialization are required for choke trim (see 7:4.5).

7.4.4 Othef pressure-boundary penetrations (PSL 1 to PSL 4)

The quality g¢ontrol requirements for other pressure-boundary penetrations shall be controlled in accordlance with
the manufacfurer’s written specifications. The materiakproperties shall conform to the requirements of 5.1 and 5.2.

7.4.5 Valvg-bore sealing mechanisms and ehoke trim (PSL 2 to PSL 4)

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

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

The requirements shown for valve-bore sealing mechanisms are the same as for bodies and bonndts, except

material progerties shall confarm to the requirements of 5.1 and 5.2 and volumetric NDE is not required.

7.4.6 Ringl|gaskets (PSk'1to PSL 4) (see Table 15)

7.4.6.1 Dimensional verification

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.
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Table 15 — Quality control requirements for ring joint gaskets

ISO 10423:2001(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 7.4.6.1
Hardness testing 7.4.6.2 7.4.6.2 7.4.6.2 7.4.6.2
NACE MR 0175 7415 7415 7.4.15 7415
Surface finish 7.4.6.3 7.4.6.3 7.4.6.3 7.4.6.3
7.4.6.2 |[Hardness testing
a) Sampling
As a minjmum, sampling shall be performed on completed gaskets in accordancewith 1SO 28509-1, Level ll,
1.5 AQL.
b) Testmethod
A minimur of one hardness test shall be performed in accordance with_procedures specified in ASTM E 18. The
location oflthe 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'N0O8825 | 92 HRB
Other CRAS Hardness shall meet manufacturer’s
written specification.
1 1
a) Octagonal b) Oval
Key
1 Hardness test location
Figure 7 — Ring gasket hardness test location
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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

7.4.7 Stud

7471 Gq

The requiren
connections

bneral

Criteria are as follows:

Gasket type Ra RMS
pm (Lin)
1,6 (63)
1,6 (63)
0,8 (32)

5 and nuts (PSL 1to PSL 4) (see Table 16)

nents for studs and nuts apply only to those used“to connect end and outlet flanges an
Specified in 10.1. Quality control shall be performed in conformance with Table 16 and th

d studded
e following

requirementy. (Other studs and nuts shall meet the ~désign requirements of 4.3.4 and the manpufacturer’s
specification$.)
Table 16 — Quality control requirements for studs and nuts
Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 4
Tensile testing TAN2 7.4.7.2 7.4.7.2 7.4).2
Impact testing A4.7.3 7473 74.7.3 74)7.3
Dimensional 7.4.7.4 7.4.7.4 7.4.7.4 7.4..4
verification
Hardness tesfing 7.4.75 7.4.7.5 7.4.7.5 7.4..5
NACE MR 0175 7.4.7.5 7.4.7.5 7.4.7.5 7.4..5
Chemical anglysis 7.4.7.6 7.4.7.6 7.4.7.6 7.4).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 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) Accef

The acce

written specification for CRAs not covered by ASTM.

tance criteria

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

anufacturer’s

7.4.7.5 [Hardness testing

a) Specimens

Specimens shall be in accordance with the applicable ASTM specification,

b) Samgpling

Sampling |shall be in accordance with the applicable ASTM specification. Additionally, ASTM A 453, Grade 660
bolting andl other CRA bolting material shall be individually hardness-tested.

c) Test method

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

d) Acceptance criteria

The acceptance criteria for exposed belting shall be in accordance with NACE MR 0175. Hardness festing is not
required on NACE MR 0175, non-exposed bolting.

All other bolting shall be in accordance with the applicable ASTM specification, or the manufacturer's written
specificatipn for CRAs not covered by ASTM.

7.4.7.6 [Chemical analysis

Chemical |analysis\shall be performed in accordance with procedures specified in the applicable ASTM
specificatipn, orithe manufacturer’s written specification for CRAs not covered by ASTM.

7.4.8 Norm-metalticseatingmatertaHPSt1+to PSt#){seeTabte 17

7.48.1 PSL 1

7.4.8.1.1 Dimensional verification

a) Sampling

Sampling shall be performed on non-metallic seals in accordance with 1SO 2859-1, Level ll, 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 rejections less than allowed in sampling, the batch shall be accepted.

Table 17 — Quality control requirements for non-metallic sealing materials

Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSll 4
Dimensional yerification 7.481.1 7481.1 74811 74811
Visual examilpation 7.4.8.1.2 7.4.8.1.2 7.4.8.1.2 7.4.841.2
Hardness 7.48.1.3 7.4.8.1.3 7.48.1.3 7.4.81.3
Documentatipn — 7.48.2.4 74834 7484.4
Batch trajceability — — 7.4.8.3.472) 7.4.8.3.4a)
Cure date certification — — 7.4.8.3.4 b) 7.4.8.3.4b)
Shelf-life|expiration — — 7.4.8.3.4¢) 7.4.8.38.4c¢)
date cert|fication
Physical property data — — — 7.4.84.4
7.4.8.1.2 isual examination
a) Sampling

Sampling shpll be performed in accordance with 1ISO 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 be visially inspected according to manufacturer’s written requirements.
c) Acceptahce criteria

If inspection methods prodace’rejections less than allowed in sampling, the batch shall be accepted.

7.4.8.1.3 Hardnesstesting

a) Sampling

Sampling shall be performed in accordance with 1ISO 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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7482 PSL2

7.4.8.2.1 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 focfing
Hardness testing 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 shaltbe identical to the requirements for PSL 1.

7.4.8.3.4 | Documentation

Documentiation requirements forPSL 3 shall be identical to the requirements for PSL 2. Additionally, |the following
documentgtion shall be includegd:

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.
7.4.8.4 PSL 4

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 requirements for PSL 4 shall be identical to the requirements for PSL 3. Additionally, the following
documentati¢n 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,following:

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 and ASTM D 1414
Fluid immersion ASTM D 471%and ASTM D 1414

c) Physical property data for other non-metallic seal materials shall meet the requirements of the manpfacturer’s
written gpecification.

7.4.8.45 $torage and age control

Storage requirements for PSL 4 non-metallic.séaling material shall be identical to the requirements for P$L 3.
7.4.9 Assembled equipment (PSL 1-to PSL 4)

7.49.1 Geéneral

Tables 20, 2[L, 22, 23 and24 provide a matrix of quality control requirements and product specification levels for
assembled eguipment~The requirements are outlined according to product specification level.

The hydrostdtic body test shall be performed first. The drift test shall be performed after the valve|has been
assembled, gperated and tested. The sequence of other tests shall be at the option of the manufacturer.

7.4.9.2 Assembly serialization and traceability record

7.4.9.2.1 Assembly serialization
a) PSL1
None required.

b) PSL2toPSL4

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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7.4.9.2.2 Traceability record
a) PSL1andPSL?2

None required.

b) PSL3andPSL4

A report identifying the body, bonnet, stem, end and out outlet connection, and valve-bore sealing mechanisms
shall be listed traceable to the assembly.

7.4.9.3 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 assembjed, operated
and presstrre-tested.

b) Acceptance criteria

The drift Mandrel shall pass completely through the valve bore.

7.4.9.3.2 | Drift test — Christmas trees (see Table 18)

a) Testmethod

Pass a drift mandrel through the main bore of christmas trege\assemblies.
b) Acceptance criteria

The drift mandrel 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 differeftial pressure
across clopure mechanisms-of\walves. Use water or water with additives as the testing fluid. Complete|tests prior to
painting; however if the badies and other pressure-containing parts have been made of wrought mater|al, tests may
be completed 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)
q, C

> [

| 2 1065 (42) ° -
b S &

Key

1 Handle

&  Minimum |ength for individual valves only.

b Minimum |ength for christmas trees.

¢ Valve endto end dimension.

Nominal flgnge size Nominal L D3 D4
bore size min. + 0,68 mm*(+ 0,027 in) | + 0,7 mm (40,027 in)

mm (in) mm (in) mm (in) mm (in) mm (in)
46 (1%/16) 46 (1,81) 76 (3,00) 45,20 (1,78) 38,6 (1,52)
52 (2%he) 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%6) 78 (3,06) 78 (3,06) 77,00 (3,03) 73,2 (2,88)
79 (3Ys) 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 (51/8) 130 (5,12) 130 (5,12) 129,40 (5,09) 126,2 (4,97)
179 (71/16) 152 (6,00) 152 (6,00) 151,60 (5,97) 148,3 (5,85)
179 (7"16) 156 (6712) 156 (6,12) 154,80 (6,09) 151,6 (5,97)
179 (7*116) 162 (6,38) 162 (6,38) 161,00 (6,34) 158,0 (6,22)
179 (7*16) 168 (6,62) 168 (6,62) 167,50 (6,59) 164,3 (6,47)
179 (7"16) 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) 224,8 (8,85)
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Table 19 — Hydrostatic body test pressure, MPa (psi)

End and outlet connections

69,0 (1P 000)

103,5 (15 000)
138,0 (2p 000)

103,5 (15 000)

155,0 (22 500)
207,0 (30 000)

103,5 (15 000)

155,0 (22 500)

103,5 (15 000)

Nominal size of flange Line-pipe Casing threads
Working ) and tubing .
pressure mm (in) threads mm (in)
rating 346 425
(13%g) (16%4) 114,3to 273,1 | 298,5to 339,7 | 406,5to 508,0
and smaller and larger (4'2t0 10%4) | (11%4to 13%) (16 to 20)
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),4.185 (2250)
20,7 (3000)| 415 (6000)| 31,0 (4500)| 415 (6000)| 41,4 (6000)| 31,0 (4500) -4 —
345 ($000)| 51,7 (7500)| 51,7 (7500)| 51,7 (7500)| 51,7 (7500)| — — + —

b) Specipl considerations

For equipment with end or outlet connections having different working pressures, use the lowest working pressure

rating to de¢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 restricted area packoff to a level based on its pressure rating.

For chokgs having an inlet conneetion of a higher pressure rating than the outlet connection, tgst the body

hydrostati

ally, from the inlet connection 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 approgriate pressure for.the-Outlet connection. Temporary seat seals may be used to facilitate testing.

Valves angl chokes shall,b&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.

7.4.9.3.4

Hydrostatic body test — Christmas trees

Same requirements as in 7.4.9.3.3: Individual equipment, 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 pl

ug 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 j
Test valves &
b) Acceptal
No visible leg

7494  PS

74941 1

ressure to zero between all holding periods.
minimum of two times on each side of the gate or plug.
nce criteria

ikage shall occur during each holding period.
bL 2 testing

Drift test — Full-bore valves

Drift test requiirements for PSL 2 shall be identical to the requirements.\for PSL 1.

74942 1

Drift test — Christmas trees

Drift test requiirements for PSL 2 shall be identical to the requirements for PSL 1.

74943 |
Hydrostatic b
74944 |
Hydrostatic b
74945 |

a) Testme

Apply the hy
plug of the

Hydrostatic body test — Individual eguipment
ody test requirements for PSL 2 shall be identical to the requirements for PSL 1.
Hydrostatic body test — Chiistmas trees

ody test requirements(for PSL 2 shall be identical to the requirements for PSL 1.

Hydrostatic seat\test — Valves
thod

drostatic seat test pressure, which is equal to the rated working pressure, to one side of

unidirectiona
downstream

valves in the direction indicated on the body. except for check valves which shall be test

side.

e gate or

valve, ‘'with the other side open to atmosphere. Test bidirectional valves in both directions. Test

from the

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 a

bove 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.

7.4.95

7.495.1

PSL 3 testing

Drift test — Full-bore valves

Drift test requirements for PSL 3 shall be identical to the requirements for PSL 1.

7.4.95.2 Drift test — Christmas trees
Drift test r¢quirements for PSL 3 shall be identical to the requirements for PSL 1.
7.4.9.5.3 | Records of pressure tests
a) A chart recorder shall be used on all hydrostatic tests. The record shall identify the recording deyice, shall be
dated| and shall be signed.
b) Chart|recording of gas testing is not required. Records of gas testing ,shall document test pajameters and
acceftance.
7.4.9.5.4 | Hydrostatic body test (extended) — Individual equipment
Hydrostatic body test requirements for PSL 3 shall be identical to the requirements for PSL 1. Additionally, this
hydrostati¢ body test requires the secondary pressure holdingperiod to be extended to a minimum of 15 min.
7.4.9.5.5 | 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 7.49.3.1 7.49.3.1 7.49.3.1 7.49.3.1 7.49.3.1
Hydrostati¢ test body 7.4.9.3.3 7.4.9.3.3 — — —

seat 7.4.9.3.5 74945 — — —
Hydrostati¢ test body — — 74954 74954 74954
(extended seat — — 7.4.95.6 7.495.6 7.4.95.6
Gas test body — — — 7.495.7 7.4.9.6.6

seat — — — 7.4.95.8 7.49.6.7

back seat — — — 7.4959%2 7.4.9.6.8
Traceability — — 7.4.9.2.2 b) 7.4.9.2.2 b) 7.4.9.2.2 b)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1b)
&  Optional.
© ISO 2001 - All rights reserved 83


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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 7.49.3.5 7.49.4.5 — — —
Hydrostatic test body — — 74954 74954 74954
(extended) seat — — 7.49.5.6 7.4.9.5.6 7.49.5.6
Gas test body — — — 7495.7 7.4.9.6.6
seat — — — 7.4.9.5.8 7}4.9.6.7
back seat — — — 7.495942 7/4.9.6.8
Traceability — — 7.4.9.2.2 b) 7.4.9.2.2°b) 7.49.2.2 b)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.271 b) 7.49.2.1b)
a&  Optional.
Table 22 — Quality control requirements for produgetion check valves
Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 3G PSL 4
Hydrostatic tgst body 7.4.9.3.3 7.4.9.3.3 — — —
seat 7.49.3.5 7.4.94.5 — — —
Hydrostatic tgst body — — 7.4.95.4 7.495.4 714.95.4
(extended) seat — — 7.4.95.6 7.495.6 714.9.5.6
Gas test body — — — 7.495.7 714.9.6.6
seat — — — 7.4.9.5.8 714.9.6.7
Traceability = — 7.4.9.2.2 b) 7.4.9.2.2 b) 7.49.2.2 b)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1b) 7.49.2.1b)
Table 23|— Quality control requirements for casing and tubing heads, tubing head adapters, chokes,
tees| crossesfldid sampling devices, cross-over connectors and adapter and spacer spogls
Parameter Subclause reference
PSL 1 PSL 2 PSL 3 PSL 3G PSL 4
Hydrostatic test 7.4.9.3.3 7.4.9.3.3 — — —
Hydrostatic test (extended) — — 7.4.95.4 7.4.95.4 7.4.95.4
Gas test — — — 7.495.7 7.4.9.6.6
Traceability — — 7.4.9.2.2 b) 7.4.9.2.2 b) 7.4.9.2.2 b)
Serialization — 7.4.9.2.1b) 7.4.9.2.1b) 7.4.9.2.1b) 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 7.4.9.3.2 7.49.3.2 7.4.9.3.2 7.4.9.3.2
Hydrostatic test 74934 74934 — —
Hydrostatic test (extended) — — 7.4.955 7.4.95.5

7.4.9.5.6

Hydrostatic seat test (extended) — Valves

Hydrostati
hydrostati

7.4.95.7

In addition
test shall 4

a) Testr

C seat test requirements for PSL 3 shall be identical to the requirements for PSL 2:Adg
seat test requires the second and third holding periods to be extended to a minimurn)of 15
PSL 3G gas body test — Individual equipment

to a hydrostatic body test (extended) for individual equipment (in accordance with 7.4.9.5.4

e performed as follows.

nethod

Conduct the test at ambient temperatures using nitrogen as the test medium. Conduct the test with tk

completely
Valves an
The gas K
15 min; dd
gauge hay
Test presq

b) Speci

submerged in a water bath.

| chokes shall be in the partially open position during-testing.

itionally, this
min.

) a gas body

e equipment

ody test for assembled equipment shall consist of a single pressure-holding period of mot less than

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.

al considerations [see 7.4.9.3.3.b)]

The specigl considerations for hydrgstatic body tests shall also apply, if appropriate, to gas body tests.

c)

Accefl
No visible

maximum
period.

7.4.95.8

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]

PSL'3G gas seat test — Valves

e-monitoring

t pressure of
g the holding

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 sh

©1S0 2001 -

all consist of two, monitored, holding periods.
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The primary 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.

Next test bid
gate valves 1

b) Accepta

No visible bu

rectional valves on the other side of the gate or plug using the same procedure outlined. alj
nay have both seats tested simultaneously.

hce criteria

bbles shall appear in the water bath during the holding periods. A reduction’of'the gas test

ove. Split-

ressure of

maximum 2,0 MPa (300 psi) is acceptable as long as there are no visible bubbles in the water bath during {he holding

period.

74959 |

A gas back-4
gas body tes|

a) Testme

Conduct the
completely s

The area be
vented durin

The test sha
The monitorg
The monitorg
b) Acceptal

No visible by

PSL 3G gas back-seat test — Gate valves

eat test may be performed on gate valves. A gas back-seattest shall be used in conjunctig
I — 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 ascthe 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|
j the test.

| consist of one holding period.

d holding period shall be‘at'the rated working pressure.
d holding period shallbe a minimum of 15 min.

hce criteria

bbles shall’appear in the water bath during the holding period. A reduction of the gas test

n with the

Pquipment

K, shall be

ressure of

maximum 2,0 MPa~(300 psi) is acceptable as long as there are no visible bubbles in the water bath during {he holding

period.

7.4.9.6

7.4.9.6.1

PSL 4 testing

Drift test — Full-bore valves

Drift test requirements for PSL 4 shall be identical to the requirements for PSL 1.

7.4.9.6.2

Drift test — Christmas trees

Drift test requirements 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.

7.4.9.6.4

Hydrostatic body test (extended) — Christmas trees

Hydrostatic body test requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.4.9.6.5

Hydrostatic seat test (extended) — Valves

Hydrostatic seat test requirements for PSL 4 shall be identical to the requirements for PSL 3.

7.4.9.6.6

a) Testr

Gas body test — Individual equipment

hethod

Conduct the test at ambient temperatures using nitrogen as the test medium. Conduct.the test with tk

completely
Valves an
The gas K
15 min; dd
gauge hay
Test presq
b) Speci
The speci
c) Accef
No visible

maximum
period.

7.4.9.6.7
a) Testr

Apply gag
atmosphe

submerged in a water bath.

[l chokes shall be in the partially open position during testing.

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.
al considerations [see 7.4.9.3.3 b)]
| considerations for hydrostatic body tests(Shall also apply, if appropriate, to gas body tests.
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
pressure 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.

e equipment

ody test for assembled equipment shall consist of a single/pressure-holding period of fot less than

e-monitoring

t pressure of
g the holding

open to the
5 which shall

Conduct t
completed

Testing sh
The primal
The primal

Reduce th

1€ 1eST al ambient lemperatures using nitrtogen as the test medium. conduct the test with 1
submerged in a water bath.

all consist of two, monitored, holding periods.
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 secondary 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 reduction of the gas test pressure of
maximum 2,0 MPa (300 psi) is acceptable as long as there are no visible bubbles in the water bath during the holding

period.

7.4.9.6.8
a) Testme

Gas-test the
nitrogen as t

During the te
stuffing box.

The test shal
The monitore
The first pres
Reduce the {

The second
working pres

Disengage t
periods.

b) Accepta

No visible by

Cas back-seat test — Gate valves

thod

ne 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;~or 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 appear’in the water bath during the holding period. A reduction of the gas test f

back seat or other means provided for repacking. Conduct the test at_ambient temperaturesusing

acking the

the rated

re-holding

ressure of

maximum 2,0 MPa (300 psi)_is’acceptable as long as there are no visible bubbles in the water bath during {he holding

period.

7.4.10 Casing and-tubing hanger mandrels (PSL 1 to PSL 4) (see Table 25)

7.4.10.1 P¢

ol ke |
| S .

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.
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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

Parameter Subclause reference
PSL 1 PSL 2 PSL 3 HSL 4
Tensile tegting 2 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 7.4.10.4.2
Hardness [esting 2 7.4.10.1.3 7.4.10.1.3 7.4.103.4 7.4.10.3.4
NACE|MR 0175 7415 7.4.1.5 7.415 714.1.5
Dimensionfal verification 7.4.10.1.2 7.4.10.1.2 774.10.3.3 7.4.10.3.3
Traceability 7.4.10.1.4 7.4.10.1.4 7.4.10.3.5 7.410.3.5
Chemical §nalysis 7.4.10.1.5 7.4.10.1.5 7.4.10.1.5 7.4.10.1.5
Visual examination 7.4.10.1.6 7.4.10.1.6 — —
Surface NDE — 7.4.10.2'8 7.4.10.3.8 7.4.10.3.8
Weld NDE 7:410.2.9
Genergl — 7.4.2.2.10 7.4.10.3.9
Visual[examination — 7.42.2.11 7.4.10.3.10 Np‘; ”r‘fi't‘zgég
NDE durface — 7.4.2.2.12 7.4.10.3.11 exgept for
Repaif welds — 7.42.2.13 7.410.3.12 E’;‘;’g ?‘ﬂ'gf;
NDE Jfolumetric — 7.4.2.2.14 7.4.10.3.13
Hardngss testing — — 7.4.10.3.14
Serializatign — — 7.4.10.3.15 7.4]10.3.15
Volumetriq NDE — — 7.4.10.3.16 7.410.5.2
&  Accepthnce criteria shalkbe 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) Samplin
Chemical an
b) Testme

Perform che

c) Accepta]

The chemica

7.4.10.1.6

a) Samplin
Each part sh
b) Testme
Perform visu

Perform visu

J

hlysis shall be performed on a heat basis.

thod

hce criteria

isual examination
J
bl be visually examined.

thod

Al examinations of castings in accordance with procedures specified in MSS SP-55.

hl examination of forgings-in.accordance with manufacturer’s written specifications.

mical analysis in accordance with nationally or internationally recognized standards specif
manufacturef.

| composition shall meet the requirements of the manufacturer’s written specification.

ied by the

c) Acceptahce criteria

Acceptance ¢riteria for castings-shall be in accordance with MSS SP-55.

— Type 1: hone acceptable.

— Types 2|throughr12: A and B.

Acceptance criteriafor-forgings—shattbe-inaccordance-with-manufacturers-writter-specifications:

7.4.10.2 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 |

mpact 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 pnalysis requirements for PSL 2 shall be identical to the requirements for PSL 1.
7.4.10.2.7] Visual examination

Visual exagmination requirements shall be identical to the requirements for PSL 1
7.4.10.2.8| 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
accordange with 6.4.

7.4.10.3 |[PSL 3

7.4.10.3.1| Tensile testing

Tensile tesgting requirements for PSL 8 shall be identical to the requirements for PSL 2.
7.4.10.3.2| Impact testing

Impact tegting requirements, for PSL 3 shall be identical to the requirements for PSL 2.

7.4.10.3.3| Dimenstenal verification

Dimensiorjal verification 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
General welg
7.4.10.3.10
Visual weld €
7.4.10.3.11
Surface weld
7.4.10.3.12 §
Repair weld
7.4.10.3.13

Volumetric W

7.4.10.3.14

a) Samplin

(Veld NDE — General
NDE requirements shall be in accordance with 7.4.2.2.10.
(Veld examination — Visual
xamination requirements shall be in accordance with 7.4.2.2.11.
(Veld NDE — Surface

NDE requirements shall be in accordance with 7.4.2.3.11,

Repair welds
equirements shall be in accordance with 7.4.2.2:13.
Veld NDE — Volumetric

eld NDE requirements shall be in accerdance with 7.4.2.2.14.
(Veld NDE — Hardness testing

J

100 % of all 4ccessible pressure-containing, non-pressure-containing and repair welds shall be tested.

b) Testme

Perform har
ASTM E 18.

thod

Iness testing in accordance with procedures specified in ASTM E 10 or procedures s

Perform at g

becified in

past one hardness test in both the weld and in the adjacent unaffected base metals aftg

r 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

92

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.

7.4.104

7.4.10.4.1

PSL 4

Tensile testing

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

7.4.10.4.2

Impact testing

Impact teg

Acceptand
7.4.10.4.3
Dimensior
7.4.10.4.4
Hardness
7.4.10.4.5
Traceabilit
7.4.10.4.6
Chemical
7.4.10.4.7
None reqy
7.4.10.4.8

Surface N

7.4.10.5

No weldin

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

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

Traceability

y requirements for PSL 4 shall be identical to thetequirements 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

) exeept overlay is permitted on PSL 4 parts or equipment. Weld NDE requirements for ove

rlay in PSL 4

shall be id

pntical to the requirements for PSL 3.

7.4.10.5.1

Serialization

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

7.4.10.5.2

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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— no type of crack, lap or burst;

2001(E)

nce criteria — Radiographic

nce criteria shall be as follows:

— no elongated indications exceeding 6,4 mm (1/4 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)

74111 G¢

Cast iron shd
7.4.11.2 Te
Tensile testin

7.4.11.3 Im

Impact testin

bneral
Il not be used. Weld repair is not allowed.
nsile testing

g shall be in accordance with 5.4.2.3.

pact testing

p shall be in accordance with 5.4.2.4.

7.4.11.4 Hardness testing

Hardness teg

ting shall be in accordance with 7.4.2.1.3.

7.4.11.5 Dimensional verification

Dimensional

7.4.11.6 Tr

Traceability 1

aceability

equirements shall be in accordance with 7.4.2.2.5.

7.4.11.7 Chemical analysis

Chemical an

7.411.8 Vi

Visual exami

hlysis requirements shall be in accordance with 7.4.2.2.6.

sual examination

hation shall be in accordance with 7.4.2.1.5.

verification shall be in accordance with.i7.4.2.1.4. In addition, all threads shall be gauged.

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 ° 7.4.11.3 — —
Hardness testing & ¢ 7.4.11.4 — —

NACE MR 0175 7.4.1.5 7.415b —
Dithensional verification 7.4.11.5 — —
Trdceability 7.4.11.6 — —

Chemical analysis ¢ 7.411.7 — ot

Vidual examination 7.4.11.8 — —

Hyprostatic test — — 7.4.11.9

a | Acceptance criteria in accordance with 5.4.2 for PSL 2 to PSL 4.

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
are|not heat treated to obtain a minimum specified strength level.

d Acceptance criteria in accordance with 5.4.5.

7.5 Qua
751 Ge

7.5.1.1

The qualit
and produ

75.1.2

requireme

lity control records requirements
neral

Purpose

y control records required by this ternational Standard are necessary to substantiate that
Cts made to meet this International Standard do conform to the specified requirements.

NACE records requirements

ts shall be in_ addition to those described in 7.5.2 unless the records required by this

Records r}quired to substantiate’/’conformance of material classes DD, EE, FF and HH equipment to NA

Standard

Iso satisfy theyNACE MR 0175 requirements.

Records control

y €ontrol records required by this International Standard shall be legible, identifiable, re

75.1.3
a) Quali
prote

all materials

CE MR 0175
International

rievable and

ted'from damage, deterioration or loss

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.

© ISO 2001 - All rights reserved

95


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

7.5.2 Records to be maintained by manufacturer

7521

Body, bonnet, end and outlet connections, stem, valve-bore sealing mechanism, mandrel tubing
and casing hanger records

a) PSL1

1)

— [tensile test;
— |impact test (if required);
— [hardness test.
2) Welding process records:
— |weld procedure specification;
— |weld procedure qualification record;
— |welder qualification record.
3) NDE personnel qualification records.
4) Harfiness test (if applicable).
b) PSL2
1) All fecords required for PSL 1 are also required for PSL 2.
2) NDE records:
— |surface NDE records;
— [weld volumetric NDE-fecords;
— |repair weld NDE records.
3) Hedt-treatment)certification of compliance.
c) PSL3
1) All required records shall reference the speciiic part serial number.
2) Allrecords required for PSL 2 are also required for PSL 3.
3) Volumetric NDE records (except valve-bore sealing mechanisms).
4) Heat-treatment record:

96

Material test records:

— chemical analysis;

— 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) DQimensional verification records (those activities required by 7.4.2.3.4).
d) PSL 4
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 records are required.

7.5.2.3

Studs and nuts records

No records are required.

7.5.2.4

Non-metallic sealing material records

Non-metallic sealing materialrecords shall be required in accordance with 7.4.8.

7.5.25

Bullplugs, valve-removal plugs and back-pressure valves

Material tgst records:

—  chemlcal nnnlycic;

— tensile test;

— impact test;

— hardness test.

7.5.2.6

Assembled equipment records

a) PSL1

No records are required.

© ISO 2001 - All rights reserved
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b) PSL2
Assembled-equipment pressure test records:
— actual test pressure;
— holding period duration.

c) PSL3

1) Allrecords 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 fecords required for PSL 3 are also required for PSIx4.
2) Additionally, the following gas-test records are required:
— |actual test pressures;
— |actual holding period durations.
7.5.2.7 Choke trim records
a) PSL1apdPSL?2
No recolds are required.
b) PSL 3 apd PSL 4

Surface NDE records are required.

7.5.3 Recofrds)ito 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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Body, bonnet, end and outlet connections, stem, valve-bore sealing mechanism, mandrel tubing
and casing hanger and back-pressure valve records

andard.

a) PSL1toPSL3
No records are required.
b) PSL4
The following records are required:
— NbEreeords:
— hiardness test records;
— npaterial test records;
— hgat treatment records.
7.5.3.3 |Ring gasket records
No records are required.
7.5.3.4 |[Studs and nuts records
No records are required.
7.5.3.5 |[Non-metallic sealing material records
a) PSL1toPSL3
No refords are required.
b) PSL 4
Certification of compliance stating-that non-metallic seals conform to PSL 4 of this International St
7.5.3.6 |Assembled equipment records
a) PSL1andPSL?2
No refords arelrequired.
b) PSL 3
The fottowmg Tecords are required:
— certificate of compliance stating that equipment conforms to PSL 3 of this International Standard, and the
temperature and material class;
— assembly traceability records;
— pressure test records.
c) PSL3GandPSL4

All records/certifications of PSL 3 are also required for PSL 3G and PSL 4. Additionally, gas-test records shall

be fur

nished.

© ISO 2001 - All rights reserved
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8 Equipment marking

8.1 Marking requirements

8.1.1 Gene

ral

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 Mark
Marking usir
acceptable i

stress areas
nameplates i

8.1.3 Namg
Nameplates

8.1.4 Hidd

Marking reqy
shall be stan

8.1.5 Thread marking

The thread ty

casing (
casing (
casing (
casing (

tubing (1

line pipe]:

ired on a connector OD that would be covered by clamps or other parts of the connectof
ped in a visible location near the connector.

pe marking, in accordance with ISO 11960, shall be as follows:
LP;

Ehort thread): STC;

ong thread): LC;

puttress): BC;

bxtreme line); XL;

on-upset): NU;

ng method

g low-stress (dot, vibration or rounded V) stamps is acceptable. Conventional sharp V-sfamping is
low-stress areas, such as the outside diameter of flanges. Sharp V-stamping isrhot permitted in high-
unless subsequently stress-relieved at 590 °C (1 100 °F) minimum. The~method of nparking on

5 optional.

bplates

Are not required if the information is permanently marked on the ©ody or connector.

bn marking

assembly

tubing (4

xternal-upset): EU.

8.1.6 Size marking

The marking

8.1.7 Weld

of size shall include the nominal size and, if applicable, the restricted or over-size bore.

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.

100
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Table 27 — Marking requirements and locations

ISO 10423:2001(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) (actuatars containing
retaiped fluid)
Material [class Nameplate Nameplate Nameplate OD of Nameplate Napeplate
(4.2.8) and/or body and/or body and/or body connector and/or body andfor body
(actuatofs containing
retaiped fluid)
Prodyct Nameplate Nameplate Nameplate OD of Nameplate Napeplate
specificatign level | and/or body and/or body and/or body connector and/or body andfor body
(1.4 (actuatofs containing
retaiped fluid)
Performpnce Nameplate — Nameplate OD of Nameplate Napmeplate
requiremept level | and/or body and/or body connector and/or body andor body
(4.1
Nominal size Nameplate or Nameplate, Nameplate OD of Nameplate Napeplate
(bore if repuired) body and body and/or and/or body connector and/or body andjor 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 cannector 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 | conneetor 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
connector,©B~| connector OD connector OD
Ring gasket Near,each Near each — OD of Near each —
type and rjumber cennector connector connector connector
Date of Nameplate Nameplate Nameplate OD of Nameplate Napeplate
manufagture and/or body and/or body and/or body connector and/or body andor body
Manufacfurer’s Nameplate Nameplate Nameplate OD of Nameplate Nameplate
name or lmark and/or body and/or body and/or body connector and/or body 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

© ISO 2001 - All rights reserved
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8.1.8 Hardn

2001(E)

ess 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 Othe
a) Otheren

b) Hub end

8.2 Wellh

Casing head
multi-stage s
shall be prec|

8.3 Conn

Cross-over G
spacers sha
connectors &

8.4 Casin

8.4.1 Mark

If mandrel hd

r end connectors
d connectors shall be marked with “OEC” following the size or pressure rating.

connectors shall be marked "ISO 13533" following the size and pressure rating.

pad equipment
housings, casing head spools, tubing head spools, cross-over spools, multi-stage head

pded by the word “Bore”.

pctors and fittings
onnectors, tubing head adapters, top connectors, tees, crossesy fluid sampling devices, ad

| be marked as shown in Tables 27 and 29. Performance reguirement marking is not rq
nd fittings.

g and tubing hangers

ng of mandrel hangers

lngers have different top and bottom threads, both threads shall be listed with the bottom t

followed by the top thread description plus the word “FOP”. Any hanger which can be installed upside

have the wo
pressure an
Tables 27 an

8.4.2 Mark
Any hanger

when proper
shall be marl

102

d “DOWN?” on the end which will face*downhole when properly installed. Marking of ratq
| 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. Sl
ed as specified i Tables 27 and 30.

Table 28 — Additional marking for wellhead equipment

Marking Location

housings,

pools, and adapter and spacer spools shall be marked as specified in Tables 27-and 28. The¢ bore size

hpters and
quired for

nread first,
lown shall
d working
becified in

downhole
p hangers

ottom-prenaration ameplate orbodv an ottom-connector
it prep t N I'I t b HJ d-bott 1 Qb

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

Ratet wWoTKing pressure
(optional)

Nameptateamnd/orbody
(optional)

Nameptateandfor body
(optional)

Load rating information
(optional)

Nameplate and/or body
(optional)

Nameplate and/orbedy
(optional)

Minimum vertical bore

Nameplate and/or body

Orientation “DOWN”

Bottom of body

Bottom of body

(if required)

8.5 Valyes and chokes

Valves, miltiple valves, actuated valves, valves prepared for actuators; check valves and chokes shall 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 /16 % 2 16, 2 *116 % 2 *116).
For valveq having equal bore sizes, it is also acceptable to use the nominal bore size followed by the number of
bores (e.g| 2 /1 Quad).

b) Valvelhandwheels

Valve hanflwheels shall be marked with_the direction of movement for opening the valves.

c) Nominal size and maximum orifice for chokes

Chokes shall be marked with th€ir nominal size and maximum orifice as specified in 10.9.3.3.

d) Choke¢ beans

Choke beans shallhe 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
“1ISO 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 2 Connector OD —

(multiple-bore valves only)

(see Tables 60* and 61*)

See also0 10.5.4.2.3.

8.6 Loose

Welding nec

8.7 Other

Table 32 — Marking for choke beans

Bean size

Marking Location
Manufacturer’'s oD
name or mark orend
Size oD
Nominal orifice size or end

connectors [flanged, threaded, other end copnéectors (OEC) and welded]

connectors, blind connectors, threaded connectors, adapter connectors and spacer conndctors shall
be marked a$ specified in Table 27. Performance-requirement level marking is not required for loose conpectors.

equipment

8.7.1 Actuators

Actuators shpll be marked as specified iniFable 27. Marking of the temperature rating, material class apd product
specification|level applies to retained-fluid/actuators only. Bonnets attached to actuators shall be considefed part of
the valve formarking purposes. Marking for electric actuators may be on a separate nameplate on the adqtuator and
but not be limited to;-area classification, voltage, frequency, amperage (starting and rugning) and
motor insulafion requirements,

shall include

8.7.2 Assgmblies of actdators and valves prepared for actuators

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

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

Other CRA materials 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

ds and nuts

8.8.1 Stdid marking

Studs shd

material sjuds shall be metal-stamped with the UNS numbering or, if this is not available,\the alloy tra

yield stren

8.8.2 Nut marking

Nuts shall

8.8.3 Im
If the imp4g
in degreeg

ASTM sp
material s

8.9 Chr

Assemble

I be marked in conformance with ASTM A 193, ASTM A 320, or ASTM A 458,7as app|

gth shall be marked.

be marked in conformance with ASTM A 194.

bact test marking
ct test temperature is different from that specified by the ASTM specification, the actual test
centigrade (or degrees Fahrenheit) shall be metalstamped directly under the grade as re

cification. The impact test temperatures in degrees centigrade (or degrees Fahrenheit)
uds shall be metal-stamped directly under the *€RA” marking.

istmas trees

| 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 Vval

icable. CRA
e name and

temperature
juired by the
for all CRA

josfemaoval nluas
removarpiig

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 2001 - All rights reserved

105


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(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 Draini

ng after testing

t shall be drained and lubricated after tncfing and prinr to Qtnrngn or thpmnnf

All equipme

9.2 Rust

Prior to ship
which will no

9.3 Sealirn

Exposed seq

9.4 Asser

The manufad
maintenance
manual for e

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
uipment specified in annex H.

9.5 Ring

Loose ring g

9.6 Agec
a) PSL1la

Age control

manufacturef.

b) PSL3a

The manufa
minimum prg

!

askets

skets shall be boxed or wrapped during:shipping and storage.

ontrol of non-metallic materials

nd PSL 2

nd PSL 4

Cturer’s_written specified requirements for non-metallic sealing materials shall include the
visions:

ment, parts and equipment shall have exposed metallic surfaces protected with ;a rust pieventative

embly and
operating

procedures and the\.protection of non-metallic sealing materials shall be document¢d by the

following

indoor s

gragde.
ToT

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
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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 Design

10.1.2.1 |Pressureratings and size ranges of flange types

Type 6B, $6BX, 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 sizeranges of flanges

Rated wdrking Flange sizerange
pressyre Type 6B Type 6BX Dual segmented
MPa (gsi) mm (in) mm(in) mm (in)
13,8 (2 p00) 5210 540 (2 /16 t0 21 ') 680 to 762 (26 %/, to 30) —
20,7 (3 000) 5210 527 (2 Y16 t0 20 /) 680-t0 762 (26 %/, t0 30) —
34,5 (5 (00) 5210279 (2 Y16 t0 11) 346 to 540 (13 */g to 21 Y4) 3510 103 x 108 (1 ¥/ to 4 Y16 x 4 '14)
69,0 (10/000) — 46 t0 540 (1 /16 to 21 Y/4) —
103,5 (14 000) — 46 t0 476 (1 */16 t0 18 %/4) —
138,0 (2d 000) — 46 t0 346 (1 */16 to 13 °/g) —

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 connection make-up
bolting force 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

Refer to Tables 36*, 37* and 38* for dimensions B and T and for dimensions not shown. For E dimensions, refer to

Tables 50* an
NOTE 2 R4

a
b

Optional.
Counter-b

Dimensions 1

b) Integral
Type 6B flan
recesses to
recesses arg
and 38*.
c) Threadq

Threads sha

oLl%.

ised 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*.

lange exceptions

receive casing and tubing hangers. The dimensions "ef such entrance bevels, counter-

d flanges

| conform to the requirements of 4.2.1.2|

hjes used as end connections on casing and tubing heads-may have entrance bevels, countg

br-bores or
bores and

not covered by this International Standard and may-&xceed the B dimension given in Tablgs 36*, 37*

d) Welding|neck flanges

1) Borg diameter and wall thickness:xThe bore diameter J; shall not exceed the values shown in Tables 36*,
37*|and 38*. The specified Bare shall not result in a weld-end wall thickness less than 87,% % of the
nonpinal wall thickness of the pipe to which the flange is to be attached.

2) Weld end preparation:-Dimensions for weld end preparation shall conform to Figure 9 (see Figure B.9 for
US fustomary units).

3) Taper: If thethickness at the welding end is 2,4 mm (0,09 in) greater than the thickness of thg pipe, and
the jpdditionakthickness decreases the inside diameter, the flange shall be taper-bored from th¢ weld end
at alslopenot exceeding 3 to 1.
NOTE DUe (0 Smater maximumm bore gimensions, Type 6B Welding neck flanges are notmtended o 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

° and the thickness after facing shall conform to the dimensions of Tables 36*, 37* or 38*.

10.1.2.2.4 Gaskets

Type 6B flan

108

ges shall use type R or type RX gaskets in accordance with 10.4.
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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° surfaces on ring grooves shall have a surface finish no rougher than 1,6 um Ra (63 pin RMS).

10.1.2.3

Type 6BX flanges

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 recesse

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 throy
Psign.

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 conformto Table 42* or 43*, as applicable.

These flanges are not available in all the saime 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 used as end ¢onnections on casing and tubing heads may have entrance bevels, @
s to receive casingtand tubing hangers. The dimensions of such entrance bevels, count

recesses are not covered by this International Standard and may exceed the B dimension of the tables

c) Weldi

Dimensior

hg neck flanges

s for the-weld end preparation shall conform to Figure 9 (see Figure B.9 for US customary u

erances, the
een properly

is support prevents damage to the flange or gasket from excessive bolt torque. Therefolle one of the

gh-bolted or

ounter-bores
er-bores and

Nits).
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Dimensions in millimetres

> 6,4
- 10° +1°
z 6,4 Y = = y
V. — Y
& 7 &
37,5° £2,5° = 7° s 1° Y
'ﬁh j // < L5° —L 4 < 45
__— - > R 3 e
37,5° +2,5° X
N ﬁ J
Vi Y
+~ N o
AN o A
— + ov
| 2 N
w—
(=)
+ N\
= |
a) For neck thickness t <22 mm b) For neck«thickness t>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 [Klange face
The flange face on the ring joint side shall be raised except’for studded flanges which may have flat fgces. Front
faces shall e fully machined. The nut bearing surface-shall 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 applicahl€;

10.1.2.3.4 (Gaskets

Type 6BX flanges shall use BX gaskets in“accordance with 10.4.

10.1.2.3.5 Corrosion-resistantring grooves

Type 6BX flanges may be“manufactured with corrosion-resistant weld overlays in the ring groove$. 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 um 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.

110 © 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

10.1.2.4.2

ISO 10423:2001(E)

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
dimensions of Table 47*.

10.1.2.4.4

Gaskets

Segmente
10.1.2.45
Segmente
10.1.2.4.6

These flan

10.1.2.4.7

Segmente
rigidly tied

10.1.2.4.8

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:by-side for dual completions. Manif
together to add stability to the flanges.

Ring groove surface

The 23° sdrface on ring grooves shall have a surface-finish no rougher than 1,6 um Ra (63 pin RMS).

10.1.3 Mg

Flange m3

10.1.4 Te

Loose flan

10.1.5 M3g

terials

terial shall conform to the reguirements in clause 5.

5ting

ges furnished under this clause do not require a hydrostatic test prior to final acceptance.

rking

Flanges shall besmarked to conform with clause 8.

blds shall be

10.1.6 Storifgeand-shipping

All flanges shall be stored and shipped in accordance with clause 9.
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Table 36 — Type 6B flanges for 13,8 MPa rated working pressure

(see annex B for US customary units)

Dimensions in millimetres

= [ x 45°
= C x 45°
’J>
N <
N 7,
'pu’ T /
<1 b
o w Q
| ] x| 8| 8
=+
A
|
|
I
/ d
a
T
NOTE Rihg groove to be concentric with bore within 0,25 total-indicator runout.
a 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
) @ ] @ | ®) @ ®) © (10)
Nominal s|ze 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
mm B oD tol. C K T Q X
+3
0
2% 52 53,2 165 2 3 108 33,3 25,4 84
2%, 65 65,9 190 2 3 127 36,5 28,6 100
3% 79 81,8 210 2 3 146 39,7 31,8 117
46 103 108,7 275 2 3 175 46,0 38,1 152
5% 130 131,0 330 2 3 210 52,4 44,5 189
7 he 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 71,4 63,5 343
13 %/g 346 346,9 560 3 6 413 74,6 66,7 400
163, 425 426,2 685 3 6 508 84,1 76,2 495
21Y, 540 540,5 815 3 6 635 98,4 88,9 610
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Table 36 (continued)

Dimensions in millimetres

ay | @@ | @ | ww | a | a | an
Bolting dimensions
Diameter Number Diameter Diameter of bolt holes Length Ring

of bolt of bolts of bolts of stud number
circle bolts

BC (in) tol. 2 Lo R or RX
127,0 8 %lg 20 +2 110 23
149.2 8 WA 22 +2 120 26
168,5 8 A 22 +2 130 31
215,9 8 I 26 +2 150 37
266,7 8 1 30 +2 165 41
292,1 12 1 30 +2 175 45
349,2 12 1% 33 +2 205 49
431,8 16 1Y, 36 +2 220 53
489,0 20 1Y, 36 +2 230 57
603,2 20 1%, 42 +2 260 65
723,9 24 1%, 45 +3 290 73

a Minimum bolt hole tolerance is — 0,5 mm.
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Table 36 (continued)

%

o

|
— ) |
— | ' - ' |
i | Vi
———— ! A —— 4 ! Vi
I I I I I
b) Threaded flange c) Welding neck linepipe flange
Dimensions in millimetres
W | . | w | ey | e [~ | e
Nominal size and Hub and bore dimensions
bore of flange Hub length | Hub length | Hub length | Neckdiameter welding Maximum
threaded threaded welding néckVine-pipe flange bore of
line-pipe casing neck line- welding
flange flange pipe flange neck
flange
mm L, Lc Ly 545 H, tol. J
2 52 45 — 81 60,3 3 53,3
2% 65 50 — 88 73,0 3 63,5
3% 78 54 — 91 88,9 3 78,7
4 Y56 103 62 89 110 114,3 +3 103,1
5 Y, 130 69 102 122 141,3 3 122,9
7Y 178 75 115 126 168,3 re 147,1
9 228 85 127 141 219,1 1 199,1
11 279 94 134 160 273,0 e 248,4
13 % 346 100 100 — — — —
16 %, 425 115 115 — — — —
21, 540 137 137 — — — —
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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
Py +— //
< b
B ——Tx| x| g| 3
2 Al
| —
%
a
.

NOTE Ring groove to be concentric with bore within 0,25 total indicator runout.

a8  Referepce dimension.
b Break gharp corners.

¢ Top.
d  Bolt hole centreline located within 0,8 mm.of theoretical BC and equal spacing.

a) Flange section integral flange

Dimensigns in millimetres
(1) (2) (3) (4) | (5) (6) (7) (8) (9) (10)
Nomingl size and Basic flange dimensions
bore pf flange Maximum Outside diameter Maximum Diameter Total Basic Diameter
bore of flange chamfer of raised thickness | thickness of hub
face of flange of flange
mm B OD tol. C K T Q X
3
2 52 53,2 215 2 3 124 46,1 38,1 104,8
2% 65 65,9 245 2 3 137 49,2 41,3 123,8
3, 79 81,8 240 2 3 156 46,1 38,1 127,0
4%y 103 108,7 295 2 3 181 52,4 44,4 158,8
5 g 130 131,0 350 2 3 216 58,8 50,8 190,5
7Y 179 181,8 380 3 6 241 63,5 55,6 234,5
9 228 229,4 470 3 6 308 71,4 63,5 298,5
11 279 280,2 545 3 6 362 77,8 69,9 368,3
13 346 346,9 610 3 6 419 87,3 79,4 419,1
163, 425 426,2 705 3 6 524 100,0 88,9 508,0
203, 527 527,8 855 3 6 648 120,7 108,0 622,3
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116

Table 37 (continued)

Dimensions in millimetres

ay | @ | @ | w | a | a | an
Bolting dimensions
Diameter Number Diameter Diameter of bolt holes Length Ring

of bolt of bolts of bolts of stud number
circle bolts

BC (in) tol. 2 Lssh R or RX
165,1 8 I 26 +2 150 24
190,5 8 1 28 +2 165 27
190,5 8 I 26 +2 150 31
235,0 8 1Y 32 +2 180 37
279,4 8 1Y, 35 +2 195 41
317,5 12 1% 32 +2 200 45
393,7 12 1%, 39 +2 230 49
469,9 16 1%, 39 +2 240 53
533,4 20 1%, 39 +2 260 57
614,7 20 1%, 45 +3 300 66
749,3 20 2 54 +3 370 74

a

Minimum bolt hole tolerance is — 0,5 mm.
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Table 37 (continued)

ISO 10423:2001(E)

Ly

L 1 [l [l
e 7/ | D 7l |
i | % )
{—'I—— ! = 1 é—u—— ——
I I I I I
b) Threaded flange ¢) Welding neck linepipe flangg
Dimensions in millimetres
y | @ aw | a | e | ey | e | e | |
Nominal size and Hub and bore dimensians
bore of flange Hub length | Hub length | Hub length | Hub length™|* Neck diameter welding Makimum
threaded threaded tubing welding neck line-pipe flange bre of
line-pipe casing flange neckiline- welding
flange flange pipeflange eck
flange
mm L, Lc Lt Lyx1,6 He tol. N
4 52 65,1 — 65 109,6 60,3 24 50,0
4% 65 71,4 — 711 112,7 73,0 24 59,7
g 79 61,9 — 74,7 109,5 88,9 24 /4,4
4 Y6 103 77,8 88,9 88,9 122,2 114,3 *24 b8,0
g 130 87,3 1016 — 134,9 141,3 24 122,9
116 179 93,7 114,3 — 147,6 168,3 My 1471
9 228 109,5 127,0 — 169,8 219,0 *33 189,7
11 279 1159 133,4 — 192,1 273,0 My 437,2
13 %/ 346 1254 125,4 — — — — —
16 %, 425 128,6 144,6 — — — — —
20°, 527 171,4 171,5 — — — — —
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Table 38 — Type 6B flanges for 34,5 MPa rated working pressure

(see annex B for US customary units)

Dimensions in millimetres

= [ x 45°
= C x 45°
’J>
N <
N 7,
'pu’ T /
<1 b
o w Q
| | <| 8§
=+
A
T
]
I
/ 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 ofitheoretical BC and equal spacing.
a) Flange section integral flange
Dimensions |n millimetres
) @ @2 @ | © ®) % ®) © (10)
Nominal s|ze 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
mm B oD tol. C K T Q X
0
2 52 53,2 215 +2 3 124 46,1 38,1 104,8
2% 65 65,9 245 3 137 49,3 43,1 123,9
3% 79 81,8 270 3 168 55,6 47,7 133,3
4y 103 108,7 310 3 194 62,0 54,0 162,0
5% 130 131,0 375 3 228 81,0 73,1 196,8
7 Y 178 181,8 395 6 248 92,1 82,6 228,0
9 228 229,4 485 6 317 103,2 92,1 292,0
11 279 280,2 585 + 6 371 119,1 108,0 368,0
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Table 38 (continued)

Dimensions in millimetres

ISO 10423:2001(E)

ay | @@ | @ | ww | a | a | an
Bolting dimensions
Diameter Number Diameter Diameter of bolt holes Length Ring

of bolt of bolts of bolts of stud number
circle bolts

BC (in) tol. 2 Lo R or RX
165,1 8 I 26 +2 155 24
190,5 8 1 30 +2 165 27
203,2 8 1Y 33 +2 185 35
241,3 8 1Y, 36 +2 205 39
292,1 8 1Y, 42 +2 255 44,
3175 12 1% 39 +2 270 46
393,7 12 1% 45 +3 305 50
482,6 12 17 52 +3 350 54

a Minimum bolt hole tolerance is — 0,5 mm.
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Table 38 (continued)

Ji
Ay [ 1 . I D) 7z ;

| | | | |
Va2 1 MY 7\

b) Threaded flange c) Welding neck linepipe flange

N

Ly

Dimensions in millimetres

o | a) | a) | e | ey | @D e | @4
Nothinal size and Hub and bore dimensions
bgre of flange - - -
Hub length | Hub length | Hub length [ Hub length "Neck diameter welding- | Maximum
threaded threaded tubing welding- neck line-pipe flange bore|of
line-pipe casing flange neck line- welding
flange flange pipedflange neck
flange
mm L, Lc Lt Ly 1,6 H_ tol. J.
2y 52 65,1 — 65,1 109,5 60,3 *33 43y
21 65 71,4 — 714 112,7 73,0 *33 54,9
3Y 79 81,0 — 81,0 1254 88,9 *23 67,B
47 103 98,4 98,4 98,4 131,8 114,3 *23 88,1
5Y, 130 112,7 11247 — 163,5 141,3 *33 110f2
7 178 128,6 128,6 — 181,0 168,3 s 132|6
9 228 154,0 154,0 — 223,8 219,1 s 1737
11 279 169,9 169,9 — 265,1 273,1 _+0‘}8 2167
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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

R1,6
a See note.
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
+0,8 +0,8 +0,8 +0,8 +0,8 +0,8
0 0 0 0 0 0

BX 150 81,5 18,3 9,1 R 41 201,2 19,1 11,4
BX 151 86,1 18,8 9,1 R44 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 11,9 R 49 290,1 19,1 11,4
BX 156 250,2 30,5 147 R 50 294,9 23,9 14,7
BX 157 307,3 335 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 159 440,9 394 19,6 R 57 401,3 19,1 11,4
BX 160 416,3 2659 17,8 R 63 454,4 34,0 19,6
BX 162 486,7 24,9 11,9 R 65 490,2 19,1 11,4
BX 163 571,0 32,8 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 165 640,0 34,3 22,6 R 70 561,6 26,9 16,3
BX 166 656,3 41,9 22,6 R 73 606,0 20,6 13,2
BX 167 77657 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 24,9 R 84 83,8 19,1 11,4
BX 303 872,0 37,1 29,7 R 85 101,3 20,6 13,2
R202 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
R252 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 R91 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 R2012 59,9 12,7 7,6
R 37 169,4 19,1 11,4 R 2052 71,1 12,7 10,7

R 39 182,1 19,1 11,4 R2102 106,7 16,8 9,9
R2152 150,4 19,1 11,4

NOTE Allow 3 mm or greater for final machining of weld overlay.
2  See10.1.2.4.5.
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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

T
a’ > /5
2 R 3
1 R
N /
. 77
S| g|[x|  ————T=| 3| <
5/ 771 L
()
1Y
= C x 45°
= [ x 45°
Y Z
NOTE Rihg groove to be concentric with bore within 0,25 total indicatortunout.

a  Bolt hole ¢entreline located within 0,8 mm of theoretical BC and equtial spacing.

b Q"nax = B (Table 52);
min, = 3|mm;
Q” may b¢ omitted on studded flanges.

¢ Break shdrp corners.
d  Top.
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Table 40 (continued)

ISO 10423:2001(E)

Dimensions in millimetres

() B 3 @ | o | © | ®) © | «o
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
mm B oD tol. Cc K T J; >
+1,6 *3 29
IS8 vPa
263, 680 680,2 1040 +3 805 126,2 8358 743,0
30 762 762,8 1125 +3 908 134,2 981,9 833,0
20,7 MPa
263, 680 680,2 1100 +3 832 1614 870,0 776,3
30 762 762,8 1185 +3 6 922 16731 970,0 872,0
34,5 MPa
13 % 346 346,9 675 +3 6 457 112,7 481,0 423,9
163, 425 426,2 770 3 6 535 130,2 555,6 527,1
183, 476 477,0 905 6 626 165,9 674,7 598,5
21Y, 540 540,5 990 +3 6 702 181,0 758,8 679,5
69,0:MPa
1% 46 46,8 190 +2 3 105 42,1 88,9 65,1
2 52 53,2 200 3 111 441 100,0 74,7
2% 65 65,9 230 2 3 132 51,2 120,7 92,1
3% 78 78,6 270 2 3 152 58,4 142,1 110,4
4" 103 104,0 315 2 3 185 70,3 182,6 146,1
5 Y4 130 131,0 360 3 221 79,4 223,8 182,6
7 e 179 180,2 479 3 6 302 103,2 301,6 254,0
9 228 229,4 558 3 6 359 123,8 374,7 327,1
11 279 280,2 655 +3 6 429 141,3 450,9 400,1
13 % 346 346,9 770 6 518 168,3 552,5 495,3
163, 425 426,2 870 3 6 576 168,3 655,6 601,7
183, 476 4770 1040 3 6 697 223,0 752,5 674,7
21Y, 540 54075 1145 +3 6 781 241,3 8477 762,0
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Table 40 (continued)

Dimensions in millimetres

W | ay | @@ | @ | aw | a | a | an | @y | 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
mm J3 R BC in tol. Lssp BX
13,8 MPa
26 %, 680 185,8 16 952,5 20 1%, 48 *3s 350 167
30 762 196,9 16 1039,8 32 1% 45 35 360 303
20,7 MPa
26 %, 680 185,8 16 1000,1 24 2 54 *3s 430 168
30 762 196,9 16 1090,6 32 17 51 a3 440 303
34,5 MPa
13 % 346 114,3 16 590,6 16 1% 45 35 315 160
16 %, 425 76,2 19 676,3 16 17 51 35 365 162
18%, 476 152,4 16 803,3 20 2 54 *3s 440 163
217, 540 165,1 18 885,8 24 2 54 *3s 470 165
69,0 MPa
1% 46 48,5 10 146,1 8 %, 23 *2; 130 151
2 52 51,6 10 158,8 8 %, 23 *2; 130 152
2% 65 57,2 10 184,2 8 Iy 25 tis 150 153
3 Y56 78 63,5 10 215,9 8 1 29 *is 170 154
4 Y56 103 73,1 10 258,8 8 1Y, 32 tis 200 155
5% 130 81,0 10 300,0 12 1Y 32 tis 220 169
7Y 179 95,3 16 408,2 12 1Y, 42 *is 285 156
9 228 93,7 16 476,3 16 1Y, 42 tis 330 157
11 279 103,2 16 565,2 16 1%, 48 *3s 380 158
13 % 346 114,3 16 673,1 20 17 51 *3s 440 159
16 %, 425 76,2 19 776,3 24 17 51 35 440 162
18%, 476 155,6 16 925,5 24 2, 61 *3s 570 164
217, 540 165, 21 1022,4 24 2, 67 *35 620 166
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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

r
a’ > J,
= R 3
_y
. 77
S| q| x| . ————=| 3] <
5/ 771 L
()
1Y 5
v
= ( x 45° .
b
4 C x 45° — /
Y Z
NOTE Ring groove to be concentric with bore within 0,25 total indicatorrunout.

&  Bolt hole centreline located within 0,8 mm of theoretical BC and ‘egual spacing.

b Q”max F E (Table 52);
“min. £ 3 mm;
Q” may be omitted on studded flanges.

¢ Break g$harp corners.
d  Top.
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Table 41 (continued)

Dimensions in millimetres

@ | @ | @ | o | ©® | o | ® | ©® | «a
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
mm B oD tol. C K T J; J,
+1,6 *3 29
1635 MPa

1% 46 46,8 210 £2 3 106 45,2 97,6 71,4
2 e 52 53,2 220 3 114 50,8 1113 82,5
2% 65 65,9 255 3 133 57,1 128,6 100,0
3% 78 78,6 290 3 154 64,3 154,0 122,2
44 103 104,0 360 3 194 78,6 195,3 158,7
5% 130 131,0 420 3 225 98,4 2445 200,0
7 e 179 180,2 505 6 305 119,1 325,4 276,2
9 228 229,4 650 6 381 146,0 431,8 349,2
11 279 280,2 815 6 454, 187,3 584,2 427,0
13 %/ 346 346,9 885 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 3 117 63,5 133,3 109,5
25 52 53,2 285 3 132 71,4 154,0 127,0
2% 65 65,9 325 3 151 79,4 173,0 1444
36 78 78,6 355 3 171 85,7 192,1 160,3
4y 103 104,0 445 3 219 106,4 2429 206,4
7 Y 179 180,2 655 6 352 165,1 385,7 338,1
9 228 229,4 805 6 441 204,8 481,0 428,6
11 279 280,2 880 6 505 223,8 566,7 508,0
13 %/ 346 346,9 1-160 +3 6 614 292,1 693,7 628,6
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Table 41 (continued)

ISO 10423:2001(E)

Dimensions in millimetres

W | ay | @ | @ | a | ay | a | an | @y | «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
mm J; R BC (in) tol. Lssp BX
103,5 MPa
1% 46 47,6 10 160,3 8 I 26 *3s 140 151
2 52 54,0 10 174,6 8 I 26 *2s 150 152
2% 65 57,1 10 200,0 8 1 30 *3s 170 153
3'hs 78 63,5 10 230,2 8 1 32 tie 190 154
4% 103 73,0 10 290,5 8 1% 40 QY 235 155
5% 130 81,8 16 342,9 12 1Y, 42 ot 292 169
7 e 179 66,7 16 428,6 16 1Y, 42 *22 325 156
9 228 123,8 16 552,4 16 17 52 *22 400 157
11 279 235,7 16 711,2 20 2 54 *32 490 158
13 % 346 114,3 25 7715 20 2, 62 *22 540 159
183, 476 155,6 25 1016,1 20 3 80 *3s 680 164
138,0'MPa
156 46 49,2 10 203,2 8 1 30 *3s 190 151
2 52 52,4 10 230,2 8 1Y 32 *3s 210 152
2% 65 58,7 10 261,9 8 1Y, 36 *2s 235 153
36 78 63,5 10 287,3 8 1% 40 T2 255 154
4 103 73,0 10 357,2 8 1%, 48 *32 310 155
7 e 179 96,8 16 554,0 16 2 54 *22 445 156
9 228 107,9 25 685,8 16 2, 68 My 570 157
11 279 103,2 25 749,3 16 23, 74 *32 605 158
13 % 346 133,3 25 1016,1 20 3 80 35 760 159
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ISO 10423:2001(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
aub > _/3 > 6
2 R 3
R
N /
d—»
8| &|[x| . ———T=| 3| <
5/ A L
1Y
= C x 45°
= [ x 45°
Y Z
NOTE Rihg groove to be concentric with bore within 0,25 total indicatortunout.

a  Bolt hole ¢entreline located within 0,8 mm of theoretical BC and equtial spacing.

b Q"max = B (Table 52);
”min. = 3mm.

¢ Break shdrp corners.
d  Top.
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Table 42 (continued)

ISO 10423:2001(E)

Dimensions in millimetres

() B 3 @ | o © | o ®) © | «o
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
mm B oD tol. Cc K T J; >
+1,6 *3 29
690 "Pa

15 46 46,6 185 2 3 105 42,1 88,9 65,1
2 52 53,2 200 2 3 111 441 100,0 74,6
2% 65 65,9 230 3 132 51,2 120,7 92,1
3% 78 78,6 270 2 3 152 58,4 142,1 1111
4y 103 104,0 315 2 3 185 70,3 182,6 146,1
5 Y, 130 131,0 355 2 3 221 79,4 223,8 182,6
7 e 179 180,2 480 6 302 103,2 301,6 254,0
9 228 229,4 550 3 6 359 123,9 374,7 327,1
11 279 280,2 655 3 6 429 141,3 450,9 400,1
13 346 346,9 770 +3 6 518 168,3 552,5 495,3
163, 425 426,2 870 + 6 576 168,3 655,6 601,7

103,5 MPa

1% 46 46,8 210 £2 3 106 45,3 97,6 71,4
2% 52 53,2 220 +2 3 114 50,0 111,1 82,6
2% 65 65,9 255 2 3 133 57,1 128,6 100,0
3% 78 78,6 285 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 98,4 2445 200,0
7 e 179 180,2 505 +3 6 305 119,1 3254 276,2
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ISO 10423:2001(E)

Table 42 (continued)

Dimensions in millimetres

W | ay | @@ | @ | aw | a | a | an | @y | 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
mm J3 R BC (in) tol. Lssh BX
69,0 MPa

1% 46 48,4 10 146,0 8 %, 24 *2; 130 151
2 52 51,6 10 158,8 8 %, 24 *2; 130 152
2% 65 57,2 10 184,2 8 Iy 26 tis 150 153
3 Y6 78 63,5 10 215,9 8 1 30 tis 170 154
4 103 73,0 10 258,8 8 1% 32 i 200 155
5% 130 81,0 10 300,0 12 1Y 32 85 220 169
7Y 179 95,2 16 403,2 12 1Y, 42 TEs 290 156

9 228 93,7 16 476,2 16 1Y, 42 tis 330 157

11 279 103,2 16 565,2 16 1%, 48 *3s 380 158
13 % 346 114,3 16 673,1 20 17 52 35 440 159
16 %, 425 76,2 19 776,3 24 17 52 35 440 162

103,5'MPa

1% 46 47,6 10 160,3 8 T 26 tis 140 151
2 Y56 52 54,0 10 174,6 8 Iy 26 tis 150 152
2% 65 57,2 10 200,0 8 1 30 *2; 170 153
3 Y 78 63,5 10 230,2 8 1Y 32 tés 190 154
456 103 73,0 10 290,5 8 1% 40 tis 230 155
5 Y, 130 81,8 16 3429 12 1Y, 42 tis 292 169
7Y 179 92,1 16 4286 16 1Y, 42 tés 320 156
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ISO 10423:2001(E)

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| \
S| | x| . T———1| 2] <
5/ A L
=  x 45° L -
4 C x 45° /‘g
NOTE Ring groove to be concentric with bore within 0,25 total indicatorrunout.
&  Bolt hole centreline located within 0,8 mm of theoretical BC and ‘egual spacing.
b "max. F E (Table 52);
"min. 3 mm.
¢ Break g$harp corners.
d  Top.
Dimensigns in millimetres
(1) ) (3 4 &) (6) (7) (8) (9) (10) (11 (12)
Nominal gize 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 hyb of hub
face of flange | of hub of hub
mm B oD tol. C K T J; J, J3 R
£1,6 *3 -9
1% 46 46,8 255 +2 3 117 63,5 133,4 109,5 49,3 10
2 e 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 1445 58,1 10
36 78 78,6 355 3 7T 85,8 T9Z,T T60,3 63,5 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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ISO 10423:2001(E)

Table 43 (continued)

Dimensions in millimetres

@) | ay | ay | ae | an | ay | a9
Basic flange dimensions
Diameter [ Number | Diameter Diameter of bolt Minimum Ring
of bolt of bolts | of bolts holes length number
circle of stud
bolts
BC (in) tol. Lsso BX
203,2 8 1 29 *3s 185 151
230,2 8 1Y 32 *3s 205 152
261,9 8 1Y, 35 *2s 230 153
287,3 8 1% 38 *3s 250 154
357,2 8 1%, 48 *3s 310 155
554,0 16 2 54 35 440 156

132
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ISO 10423:2001(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

r
@ > /s
31,8
>R 3
|
\y /
e ﬁ
S| | x| ¥ . T+ _7\L;<
% X =
“TY
= ( x 45°
s ( x 45°

NOTE

Y

Ring groove to be concentric with bore within 0,25 total indicator runout.

a8  Bolt hole centreline located within 0,8 mm of theoretical BCand equal spacing.

b ”
max.

”
Q min.
¢ Break

= E (Table 52);
E 3 mm.

gharp corners.

d  This bdre optional.

€ Top.

f Test cdnnection. See Figure 22.
9 Y, inch linepipe or NPT threads fmaximum 69,0 MPa working pressure).
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ISO 10423:2001(E)

Table 44 (continued)

Dimensions in millimetres

w | @ ® | @ | & | ® | o | ® | © | a | ay | @
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
mm B oD tol. c K T N J, J3 R
+1,6 w3 23
690 "Pa
15 46 46,8 190 +2 3 105 42,1 88,9 65,1 484 10
2 52 53,2 200 3 111 44,1 100,0 74,6 51,6 10
2% 65 65,9 230 3 132 51,3 120,6 92,1 57,1 10
3% 78 78,6 270 3 152 58,4 142,1 1103 63,5 10
4y 103 104,0 315 3 185 70,3 182,6 146,0 73,0 10
54 130 131,0 355 +2 3 211 79,4 223,8 182,6 81,0 10
103,5 MPa
1% 46 46,8 210 +2 3 106 45,3 92,6 71,4 47,6 10
2 e 52 53,2 220 3 114 50,8 1111 82,6 54,0 10
2% 65 65,9 255 3 133 57,2 128,6 100,0 57,1 10
3% 78 78,6 290 3 154 64,3 154,0 122,2 63,5 10
4% 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 [ NumberJ| Diameter Diameter of bolt Minimum Ring
of bolt of bolts | of bolts holes length number
circle of stud
bolts
mm BC (in) tol. Lssb BX
69,0 MPa
1% 46 146,0 8 *la 23 tis 130 151
2 52 158,8 8 ¥, 23 *is 135 152
2% 65 184,2 8 I 26 *2; 155 153
3 Y56 78 215,9 8 1 29 tis 175 154
4 Yfap 103 259,8 8 1Y 32 *is 205 155
5\s 130 300,0 12 1Y 32 tis 222 169
103,5 MPa
1% 46 160,3 8 Iy 26 tis 140 151
2 Y56 52 174,6 8 Iy 26 tis 155 152
2% 65 200,0 8 1 29 *2; 170 153
3 Y6 78 230,2 8 1Y 32 tis 190 154
456 103 290,5 8 1% 39 tis 235 155
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ISO 10423:2001(E)

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

r
@ > /s
31,8
>R 3
|
\y /
e ﬁ
S| | x| ¥ . T+ _7\L;<
% X =
“TY
= ( x 45°
s ( x 45°

NOTE

Y

Ring groove to be concentric with bore within 0,25 total indicator runout.

a8  Bolt hole centreline located within 0,8 mm of theoretical BCand equal spacing.

b ”
max.

”
Q min.
¢ Break

= E (Table 52);
E 3 mm.

gharp corners.

d  This bdre optional.

€ Top.

f Test cdnnection. See Figure 22.

© ISO 2001 - All rights reserved

135


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

Table 45 (continued)

Dimensions in millimetres

@ | @ @ | @ | & | @ | o | ® | @ | aw | ay | @
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
mm B oD tol. c K T N J, J3 R
+1,6 *3 29

PRV W T
1UO, 0 VilrFa

5% | 3o 131 420 | 2 3 225 98,5 2445 | 2000 818 16
138,0 MPa

1 %56 46 46,8 255 +2 3 117 63,5 1334 | 1095 49,2 10

2" 52 53,2 290 3 132 71,4 1540 | 1270 52,4 10

2°%hs 65 65,9 325 3 151 794 1730 | 'n45 58,7 10

3" 78 78,6 355 3 171 85,7 192,0- 1 160,3 63,5 10

4% 103 104,0 445 +2 3 219 1064 | 2429.7| 2064 73,0 10

Dimehnsions in millimetres

w | a | a9 | a | an J e | @9
Bolting dimensions
Diameter [ Number | Diameter Diameter of bolt Minimum Ring
of bolt of bolts | of bolts holes length number
circle of stud
bolts
BC (in) | Lo BX
103,5 MPa
sa20 | 12 | | a2 | 3. | 202 | a0
138,0 MPa
203,2 8 1 28 *3s 190 151
230,2 8 1Y, 32 *3s 210 152
261,9 8 1Y, 34 *2s 235 153
287,3 8 1% 38 *2s 255 154
357,2 8 1%, 48 *3s 310 155

136 © 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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

Vi

Q \L A\jﬁ’“ N
® J4
2  Countgrbore.
b Maximyim slope.
Dimensigns in millimetres
Nominal gize of flange Flange thickness Hub diameter Counter-bore depth Added hiib thickness
B mm T N E 4
13,8 MPd
26 %, 680 126,2 835,8 21,3 9,7
30 762 134,1 931,9 22,6 17,5
20,7 MPa
26 %, 680 161,0 870,0 21,3 0
30 762 167,1 970;0 22,6 12,7
34,5 MPa
13 % 346 112,8 4811 14,2 p3,9
163, 425 130,0 555,8 8,4 17,5
183, 476 165,9 674,7 18,3 19,1
21Y, 540 180,8 759,9 19,1 P2 4
69,0 MPa
5% 130 79,2 223,8 9,7 6,4
7 e 179 103,1 301,8 11,2 9,7
9 228 124,0 374,7 12,7 9,7
11 279 141,2 450,9 14,2 14,2
13 %/g 346 168,1 552,5 15,7 17,5
163, 425 168,1 655,6 18,3 B0,2
183, 476 223,0 752,3 18,3 5.4
21, 540 241,3 847,9 19,1 B1,8
103,5 MPa
5 l/a 136 984 24475 977 6,4
7 Y 179 119,1 3254 11,2 7.9
9 228 146,1 431,8 12,7 14,2
11 279 187,4 584,2 14,2 12,7
13 %, 346 204,8 595,3 15,7 17,5
183, 476 255,6 812,8 18,3 35,1
138,0 MPa
7 e 179 165,1 385,8 11,2 7,9
9 228 204,7 4811 12,7 6,4
11 279 223,9 566,7 14,2 12,7
13 %/g 346 292,1 693,7 15,7 14,2
NOTE For dimensions not listed, see Tables 40 to 45 as applicable.
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ISO 10423:2001(E)

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

Fr a
gg
“ Y
W V.
- 20°
S| ol F—3X—flb 16 %
B Y
Qy C
a
< 3 k 45°
= A.6\x 45°
\‘ ) .
SN
\ L~ BC T
NOTE Rihg groove to be concentric with bore within 0,25 totalindicator runout.
a  Bolt hole ¢entreline located within 0,8 mm of theoretical B€,and equal spacing.
b Bolt holes} L, M.
¢ Top.
Dimensions |n millimetres
w | P @ | @ [ oexl ol ol ® | © [ w | a | w|]
Nominal size|and Basic flange dimensions
bore of flange Maxi- Outside diameter Total [ Distance |[Minimum| Diameter of hub |Diameter | Depth df [ Ring
mum offlange thick- flat to radius counter- [ countel- | number
bore ness of | centre bore bore
flange
hm B oD tol. T E Fr J tol. K Q RX
3 -05 +0,25
1%, B5 35,3 130 +2 39,7 29,5 56,4 -0,5 52,4 2,77 201
1%, 16 46,4 155 52,4 34,9 69,8 -0,5 66,7 1,83 205
2 Y £2 53,2 165 54.0 44.4 770 —-038 794 3,68 20
2% 65 65,9 215 +2 63,5 56,4 98,7 -0,8 101,6 3,68 210
3%, 78 80,2 230 69,9 63,5 114,3 -0,8 115,9 3,30 25
4y 103 104,0 270 69,9 74,6 25 133,4 -0,8 114,5 5,33 215
46 x 4,103 x 108 108,7 270 * 69,9 74,6 25 133,4 -0,8 114,5 5,33 215

138
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Table 47 (continued)

Dimensions in millimetres

ISO 10423:2001(E)

a | a5 | ae) | an | a® | @ | eo | ev | @ | @ | @
Bolting dimensions
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
BC L tol. M X Y z (in) BB
9874 16 r 5 +3 38,5 — 1 79 +46 =
117,5 20 *2s 5 16 37 — *ls 90 140 70,p4
130,2 24 *3s 5 19 35,5 — A 95 150 90,p9
161,9 30 *is 5 21 34,5 — 1 120 180 114|30
179,4 30 *3s 5 23 33,5 — 1 125 195 128|19
206,4 32 *3s 6 28.5 19 23,5 1Y 130 200 —
206,4 32 *is 6 28.5 19 23,5 1Y 130 200 —
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ISO 10423:2001(E)

10.2 Threaded 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 ISO 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 lef-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 smaller.

NOTE While line-pipe threads in accordance with 1SO 10422 and NPT .threads are basically interchangeabl¢, the slight
variation in thrpad form can increase wear and tendency for galling after sevetal'make-ups.

10.2.2.2 THhread clearance

A clearance pf minimum length J, as illustrated in ISO 10422;shall be provided on all internal threaded equipment.
10.2.2.3 THhread counter-bores

End and outlet connections, equipped with intérhal threads, may be supplied with or without a threa

counter-bore
depth of P/2

Internal threads, furnished without a counter-bore, should have the outer angles of 45° to

as illustrated in the figure belonging to Table 48* and Figure 10. Internal threads, furnis{

entrance
minimum
ed 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 5O 10422.
10.2.2.4 Thread alignment

Threads sha]l align with the-axis of the end connection within a tolerance of £ 5,0 mm/m (£ 0,06 in/ft)] or 0,3° of
projected axip.

10.2.2.5 End/outlet coupling diameter

The outlet coupling—diametershall-be of sufficientdiametertoprovide—structral-integrity of 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. 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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ISO 10423:2001(E)

Table 48 — Pipe thread counter-bore and stand-off dimensions (see ISO 10422 for dimensions L, L, and L,)
(see annex B for US customary units)

M A

|
P/2 A,

a

Key
1 Plane ¢f handtight engagement

2 Plane ¢f effective thread length
3 Plane ¢f vanish point

a8  Referepce dimension.

b

Interna) thread length.
Withouf counter-bore.
d  with cqunter-bore.

(¢
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ISO 10423:2001(E)

Table 48 (continued)

Dimensions in millimetres

B @) 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 Q q

Line-pipe threads

A 540 493 1.01 438 119 3,3
Y, 10,02 9,32 5,45 4,57 15,2 3,3
%lg 9,16 8,45 4,55 4,61 18,8 3,3
Y, 11,72 10,82 3,45 8,28 23,6 6,4
3, 11,54 10,64 3,27 8,27 29,0 6,4
1 14,85 13,74 6,32 8,53 85,8 6,4
1Y, 14,95 13,84 6,48 8,47 445 6,4
1, 15,37 14,27 6,89 8,48 50,6 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 12,89 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
22,94 21,35 10,35 12,58 1445 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 12,88 276,4 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 10423:2001(E)

Dimensions in millimetres

) @ @3 | (4) (5) ©) | @
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 Q q
Long and short casing threads
4% 27 41 2582 1500 12 40 117 6 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 1715 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 °/g 29,11 27,52 16,72 12,39 222,3 9,7
9%/ 29,11 27,52 16,72 12,39 2477 9,7
10 ¥,2 29,11 27,52 16,65 12,46 276,4 9,7
11 3,2 29,11 27,52 16,65 12746 301,8 9,7
13 g2 29,11 27,52 15,95 13,15 344,4 9,7
16 9 29,11 27,52 15,89 13,22 411,2 9,7
209 29,11 27,52 15,89 13,22 512,8 9,7
Nof~=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
1,66 16,41 15,14 8,13 8,28 44,5 6,4
1,90 16,41 15,14 8,13 8,28 50,6 6,4
234 16,41 15,14 7,69 8,72 63,5 6,4
27l 16,41 15;14 4,51 11,90 76,2 9,7
31, 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 16,41 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
27 199t 1833 7769 12 848 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

a

Short casing threads only (long casing threads not covered).
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2 3 A
S/ %
(/ 4 B 5
) /
L
Y o,
% 'iiD 6
b)
A+ M 7
A
N ﬂ °
P/2 8
A0+ (51—5) -
w6
w \\X
A+ M+ (5-39) 9
A+ (51-9) M
o
i
o /
A (51—5)
A + (51— S) M 10
o
6

SAANNARNNAAA

NOTE
Key

1 Plane of vanish point

Figure 10 — Gauging practice for line-pipe, casing and tubing internal threads, hand-tight assembly

%/

Certified reference master ring gauge
Certified reference master plug gauge

2 Plane of hand-tight engagement
3 Plane of end of pipe

4

5

144

6
7
8
9
1

See I1SO 10422 for dimensions of L4, Ly, Ly, Sand S;.

Working plug gauge

Product thread

Product thread without counter-bore

Product thread with shallow counter-bore
0 Product thread with deep counter-bore
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12 | | 2 /1
/ A+ (51 - 5)
AO + (51 - 5) /\
S I
Al Al
l o0 on |
\ | | 174
\ | [ 7
a) Without counter-bore b) With shallow counter-bore

Key
1 Gauge|notch in alignment with bottom of chamfer, within tolerance
2 Workinpg plug gauge

3 Recesg clearance

Figufe 11 — Application of working plug gauge to valve and {itting threads having internalfrecess
clearance

12 | | 2 /1
A+ (S} - S
Al (5, - ) / 4 )
i m §7
X ] | 7
a) Withoeut counter-bore b) With shallow counter-bore

Key
1 Gauge|notech'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

10.3.1 Gene

and nuts

ral

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 annex D.

10.3.2 Design

The requirements for studs and nuts are shown in Table 49. Studs and nuts shall meet the requirements of the

applicable A

TM specification, unless otherwise noted. Dimensions and thread pitch shall be in accor

ance with

ASTM A 193
over those rg

10.3.3 Mate

10.3.3.1 Gg

Bolting shall
materials mg

a) Yield str
Yield strengt
b) Sizelim

The material
are met.

10.3.3.2 N

a) ASTM A

ASTM A 453
and a minin
(95 000 psi)
b) CRAmM

Other CRA

Grade 660 b
NOTE Sq

Bolting used

Ierials
aterials may-be’used provided they satisfy the minimum mechanical requirements of A§

for studs and ASTM A 194 for nuts. The mechanical properties specified in Table 49 take.p
quired by ASTM.

ials
eneral

meet the requirements of the applicable ASTM specifications as_shown in Table 49
y be used provided the mechanical properties meet the requirementssshown 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 req

ACE 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 63,5mm (2,5in) of
or larger sizes.

blting except;the maximum hardness shall meet NACE MR 0175 requirements.
me materials may be susceptible to environmentally assisted cracking.

with insulated flanges in sour service shall satisfy 10.3.3.3 (see NACE MR 0175, section 6).

recedence

Alternate

uirements

hnd lower,
655 MPa

bTM A 453

10.3.3.3 NACE exposed bolting (low strength)

a) ASTM A 193 Grade B7TM

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 vyield 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 10423:2001(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 |NACE nuts
a) ASTM A 194 Grade 2HM
ASTM A 1P4 Grade 2HM is acceptable for all flange sizes and rated working pressures.
b) NACEH exposed bolting
ASTM A 463 Grade 660 or CRA nuts may be used with NACE exposed balting” only if provisions [are made to
prevent gdlling.
Table 49 — Bolting requirements forend flanges
Requirempnt Material’class
AA, BB or CC DD, EE, FF and HH
Temperature rating
P,S, Toru K, L, P,S, P,S, Torl K, L, P,S, P,S, Toru K, L, P,S, K,L,P,S,
Toru Toru Toru Toru
NACE MR 0175 N.A. N.A. Noh-<exposed Non-exposed Exposed (Low strength) Exposed
Size and rajed 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 /35
103,5 MPa flgs < 2 /36
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 GR L7M CRA
Yield strength | 725 (<.63;5 mm) | 725 (< 63,5 mm) | 725 (< 63,5 mm) | 725 (< 63,5 mm) 550 550 7R5 (< 63,5 mm)
(MPa) minimum | 655+(> 63,5 mm) | 655 (> 63,5 mm) | 655 (> 63,5 mm) | 655 (> 63,5 mm) 6p5 (> 63,5 mm)
Yield strength 105 (< 2,5in) 105 (< 2,51in) 105 (< 2,5in) 105 (< 2,5in) 80 80 105 (< 2,51in)
(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 tolerpnce of 0,2 % of ring outside diameter to a maximum of 0,38 mm (0,015 in).

10.4.2.2 Rpnd RX gaskets

a) Surface [finish

~

All 23° surfages on R and RX gaskets shall have a surface finish no rougher than 156.4m Ra (63 pin RMS).
b) RX prespure-passage hole

Certain size RX gaskets shall have one pressure-passage hole drilled threugh their height as shown in Table 51*.
10.4.2.3 BX gaskets

a) Surfacefinish

All 23° surfages on BX gaskets shall have a surface finish'no 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 in the grooves. These-gaskets shall not be re-used.

10.4.3 Matefials
a) Gasket material

Gasket matefial shall conform to clause 5.

b) Coatings and platings

Coatings and platings are 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
7 P |
ﬁ i 930 £V 30 P
F
- |
LT 1 N | % W
N . S
< 7 vty 40
A A Y, E
a) Octagonal b) Oval ¢) Groove
Dimensigns 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 grooye | distance
of ring oval octagonal of octagenal 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 +0,5 +0,20 max.
0
(£0,13)
R 20 68,28 7,95 14,3 12,7 5,23 15 6,3 8,74 0,8 4,1
R 23 82,55 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 24 95,25 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 26 101,60 11,11 17,5 15,9 7,75 1,5 7,9 11,91 0,8 4,8
R 27 107,95 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4.8
R 31 123,83 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 35 136,53 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 37 149,23 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 39 161,93 11,14 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 41 180,98 11,11 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 44 193,68 11,11 17,5 15,9 7,75 1,5 7,9 11,91 0,8 4,8
R 45 211,14 11,11 17,5 15,9 7,75 1,5 7,9 11,91 0,8 4,8
R 46 211,14 12,70 19,1 17,5 8,66 15 9,7 13,49 15 4,8
R 47 228,60 19,05 25,4 23,9 12,32 1,5 12,7 19,84 15 41
R 49 260 88 1113 175 159 775 15 79 11 91 08 4,8
R 50 269,88 15,88 22,4 20,6 10,49 15 11,2 16,66 15 4,1
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 22,4 20,6 10,49 1,5 11,2 16,66 1,5 4,1
R 57 381,00 11,13 17,5 15,9 7,79 15 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 R, E F R, S

+0,18 +0,20 +0,5 0,5 +0,2 0,5 *05 +0,20 max.
(£0,13)

R 63 419,10 25,40 33,3 31,8 17,30 2,3 15,7 27,00 2,3 5,6
R 65 469,90 11,13 17,5 15,9 1,05 15 7,9 11,91 0,8 4,8
R 66 469,90 15,88 22,4 20,6 10,49 15 11,2 16,66 1,5 4,1
R 69 533,40 11,13 17,5 15,9 7,75 15 7,9 11,91 0,8 4,8
R 70 533,40 19,05 25,4 23,9 12,32 15 12,7 19,84 ¥5 4,8
R73 584,20 12,70 19,1 17,5 8,66 1,5 9,7 13,49 15 3,3
R 74 584,20 19,05 25,4 23,9 12,32 15 12,7 19,84 15 4,8
R 82 57,14 11,13 — 15,9 7,75 15 7,9 11,91 0,8 4,8
R 84 63,50 11,13 — 15,9 7,75 15 7,9 11,91 0,8 4,8
R 85 79,38 12,70 — 17,5 8,66 15 9,7 13,49 15 3,3
R 86 90,50 15,88 — 20,6 10,49 15 11,2 16,66 15 4,1
R 87 100,03 15,88 — 20,6 10,49 15 11,2 16,66 15 4,1
R 88 123,83 19,05 — 23,9 12,32 15 12,7 19,84 15 4,8
R 89 114,30 19,05 — 23,9 12,32 15 12,7 19,84 15 4,8
R 90 155,58 22,23 — 26,9 14,81 15 14,2 23,01 1,5 4,8
R91 260,35 31,75 — 38,1 22,33 2,3 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)

AN

23° +0° 30’

/.

\
)

ISO 10423:2001(E)

~N 4+ ——

o Wy
4 \ q
M NG Ra R2
A
oD
&  The pr¢ssure passage hole illustrated in the RX ring cross-section applies(to rvings RX-82 through RX-91 only. Centreline of
hole shall Be located at midpoint of dimension C. Hole diameter shall be 1,5 mm for rings RX-82 through RX-8%, 2,25 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 Radilis | Approx.
number ||diameter | diameter | of ring of flat of of ring inring of of in distance
of ring of ring outside groove groove grooye | between
and bevel made-up
groove flanges
P oD Ac C D HeC R, E F R, S
+0,13 *05 * 020 *+0.15 _ 8'8 *92 +0,5 *05 +0,20 max.
RX 20 68,26 76,20 8,73 4,62 3,18 19,05 15 6,35 8,73 0,8 9,7
RX 23 82,55 93,27 11,91 6,45 4,24 25,40 15 7,87 11,91 0,8 11,9
RX 24 95,25 105,97 11,9% 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 25 101,60 109,54 8:73 4,62 3,18 19,05 15 6,35 8,73 0,8 —
RX 26 101,60 111,92 1191 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 27 107,95 118,27 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 31 123,83 134,54 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 35 136,53 14%24 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 37 149,23 159,94 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 39 161,93 172,64 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 41 180,98 191,69 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 44 193,68 204,39 11,91 6,45 4,24 25,40 15 7,87 11,91 0,8 11,9
RX 45 211,14 221,85 11,91 6,45 4,24 25,40 15 7,87 11,91 0,8 11,9
RX 46 211,14 222,25 13,49 6,68 4,78 28,58 1,5 9,65 13,49 15 11,9
RX 47 228,60 245,27 19,84 10,34 6,88 41,28 2,3 12,70 19,84 15 23,1
RX 49 269,88 280,59 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 50 269,88 283,37 16,67 8,51 5,28 31,75 1,5 11,18 16,67 1,5 11,9
RX 53 323,85 334,57 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 54 323,85 337,34 16,67 8,51 5,28 31,75 1,5 11,18 16,67 1,5 11,9
RX 57 381,00 391,72 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
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Table 51 (continued)

23° +0° 30'
i\
Z i .
. 930 £0° 30 P
17 —
| N O
Q | | L"‘
i |
' TS
M £ \\ R R, /! R,
A
oD

a8  The presdure passage hole illustrated in the RX ring cross-section applies tofings RX-82 through RX-91 only. dentreline of
hole shall be located at midpoint of dimension C. Hole diameter shall be 1,5 smfor rings RX-82 through RX-85, 2,25 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 ofuring inring of of in distance
of ring of ring outside groove groove groove || between
and bevel made-up
gloove flanges
P oD A° C D He R, E F R, S
40,13 *05 *+020 *015 _8’8 *+02 +05 *05 +0,20 max.
RX 63 419,10 441,72 26,99 1448 8,46 50,80 2,3 16,00 26,99 2,3 21,3
RX 65 469,90 480,62 11,91 6,45 4,24 25,40 15 7,87 11,91 0,8 11,9
RX 66 469,90 483,39 16,67 8,51 5,28 31,75 15 11,18 16,67 15 11,9
RX 69 583,40 544,12 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 70 583,40 550,07 19;84 10,34 6,88 41,28 2,3 12,70 19,84 15 18,3
RX 73 584,20 596,11 13,49 6,68 5,28 31,75 1,5 9,65 13,49 1,5 15,0
RX 74 584,20 600,87 19,84 10,34 6,88 41,28 2,3 12,70 19,84 15 18,3
RX 82 97,15 67,87 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 84 43,50 74,22 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 85 19,38 90,09 13,49 6,68 4,24 25,40 15 9,65 13,49 15 9,7
RX 86 90,49 103,58 15,08 8,51 4,78 28,58 15 11,18 16,67 15 9,7
RX 87 100;02 113,11 15,08 8,51 4,78 28,58 15 11,18 16,67 15 9,7
RX 88 123,83 139,30 17,46 10,34 5,28 31,75 15 12,70 19,84 15 9,7
RX 89 114,30 129,78 18,26 10,34 5,28 31,75 15 12,70 19,84 15 9,7
RX 90 155,58 174,63 19,84 12,17 7,42 44,45 2,3 14,22 23,02 15 18,3
RX 91 260,35 286,94 30,16 19,81 7,54 45,24 2,3 17,53 33,34 2,3 19,1
RX 99 234,95 245,67 11,91 6,45 4,24 25,40 1,5 7,87 11,91 0,8 11,9
RX 201 46,04 51,46 5,74 3,20 1452 11,30 0,5° 4,06 5,56 0,8 —
RX 205 57,15 62,31 5,56 3,05 1,832 11,10 0,5° 4,06 5,56 0,5 —
RX 210 88,90 97,63 9,53 5,41 3,182 19,05 0,8° 6,35 9,53 0,8 —
RX 215 130,18 140,89 11,91 5,33 4,242 25,40 150 7,87 11,91 0,8 —

. . . 0
a Tolerance on these dimensions is _g 3s .

b Tolerance on these dimensions is *8‘ 5.

¢ A plus tolerance of 0,20 mm for width A 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)

R
BN

D

23° #0° 15

23° £0° 15

23° £0° 15

ISO 10423:2001(E)

Dimensions in millimetres

|

Radius Rshall be 8 % to 12 % of the gasket height H. One pressure-passage hale required per gasket on centrelifpe.

\
> |~ p———F

N~

oot

ab

<15 x 45°

X

&  Break gharp corner.
Dimensigns in millimetres
Ring Nominal Outside Height Width Diameter Width Hole size Depth Outsidg Width
number size diameter of ring of ring of flat of flat of groove | diametgr | of groove
of ring of groo\e
oD H?2 A2 oDT C E G N
—8,15 +8,20 +8,20 +0,05 +8,15 +0,5 +8,5 +8,10 +8,20
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 77,79 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
a A plus tolerance of 0,20 mm for width A 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 marnually 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{face dimensions

1) Gerneral

Thel face-to-face dimension is definedvas the longest overall distance measured on the|horizontal
cenireline of the valve between machined surfaces.

2) Flanged valves

Flanged face-to-face dimensions shall correspond to the dimensions shown in Tables 54* throligh 59* as
applicable.

3) Valyes with any other, end connector

There are no reguirements for face-to-face dimensions of these valves.

4) Reduced-operiing gate valve

There. are'no requirements for face-to-face dimensions of reduced-opening gate valves.

¢) 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 Yeinto 4 Y 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 clockwise direction to
close.

10.5.3.8 |Operating mechanisms
Gate valves shall be supplied with a handwheel. Plug valves shall be furnished with a wrench (or bar) 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 cofnectors

Body, bonpet, and end-cennector 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 Reduced- Eull-bore and
plug valves opening requced-
mm +08 plug valves odening
ball valves

216 x 1% 52 x 46 46,6 295 — 295 —
2 52 52,3 295 333 295 295
2% 65 65,0 333 384 333 333
3 79 79,2 359 448 359 359
3 79 81,0 359 448 359 —

4 1/16 103 103,1 435 511 435 135
46 103 104,6 435 511 435 —
4 103 108,0 435 511 435 —

5 s 130 130,0 562 638 — —

7 1/16 X 6 179 x 152 152,4 562 727 562 562
716 %6 g 179 x 162 162,1 562 — — —
7' 16%x6°g 179 x 168 168,1 — — — —
76 179 179,3 664 740 — —
76 179 180,8 664 740 — —

Table 55 — Flanged plug and(gate valves for 20,7 MPa rated working pressure

(see,annex B for US customary units)
Dimensions ir] 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-
. +08 plug valves bglp ?/r;ilr\llgs
2 Y16 x 1306 52 x 46 46,6 371 — 371 —
2 e 52 52,3 371 384 371 371
2 %6 65 65,0 422 448 422 122
3% 79 79,2 435 473 384 384
3% 79 81,0 435 473 384 —
4 103 103,1 511 562 460 460
456 103 104,6 511 562 460 —
456 103 108,0 511 562 460 —
5 ' 130 130,0 613 663 — —
716%x6 179 x 152 152,4 613 765 613 613
7 Y6 x 6 3lg 179 x 162 162,1 613 — — —
7 Y6 x 6 %5 179 x 168 168,1 — — — —
7 e 179 179,3 663 740 — —
7 Y6 179 180,8 663 740 — —
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Table 56 — Flanged plug and gate valves for 34,5 MPa rated working pressure

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-
mm +08 plug valves bgﬁirglr;gs
216 x 1804 52 x 46 46,6 371 — 371 —
2 52 52,3 371 394 371 371
2% 65 65,0 422 457 422 473
3% 79 79,2 473 527 473 473
3 79 81,0 473 527 473 —
4, 103 103,1 549 629 549 549
4, 103 104,6 549 629 549 —
4, 103 108,0 549 629 549 —
5Y 130 130,0 727 — — —
7 e xp s 179 x 130 130,0 737 a0 — —
7' % 6 179 x 152 152,4 737 — — 711

7 e xp s 179 x 156 155,4 737 — — —

7 e x6 s 179 x 162 162,1 737 — — —

7 6% b %l 179 x 168 168,1 737 — — —
7' 179 179,3 813 978 — —
7 179 180,8 813 978 — —

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
mm +08
1% 46 46,0 464
26 52 52,3 521
2% 65 65,0 565
36 78 77,7 619
46 103 103,1 670
5 Y 130 130,0 737
7 6% 6% 179 x 162 162,1 889
7 e 179 179,3 889
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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
mm 88 Short pattern Long pattern
1% 46 46,0 457 —
2 Y16 52 52,3 483 597
29 65 65-6 533 635
3, 78 77,7 598 —
4%, 103 103,1 737 —
5%, 130 130,0 889 Oy

10.5.4 Multi

10.54.1 Gsq

Multiple valv
string comple

(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
mm WA
1% 46 46,0 533
2 Y56 52 52,3 584
2 %6 65 65,0 673
3, 78 77,7 775

bneral

10.5.4.2 Dgsign

10.54.2.1

Seneral

ple valves

bs are full-bore, gate-or plug valves. They are used in dual, triple, quadruple and quintup
tions for produgtion’ well control, repressuring and cycling service.

e parallel-

Multiple valv

€S are a COMpUSite arrangenent of vatves tovered by 10753 Muttipte vaives rave thretomduits 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.

158

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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*

and Table 61*.

10.5.4.2.4

The end-c
lowermost

10.5.4.2.5
This Intern

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

End-connector size determination

pnnector 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

pIt holes in both end flanges shall straddle the.common centreline.

Testing

bst

pled multiple valves shall pasS:a 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

llves shall be marked in conformance with clause 8.

10.54.2.1

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

mm centre centre size oD kg/m
13,8 MPa; 20,7 MPa and 34,5 MPa
1%/ 46 70,64 35,31 35,31 179 139,7 25
2 l/16 52 90,09 745,06 75,06 179 I77.8 57
2 %16 %2 e 65 x 52 90,09 41,91 48,18 179 177,8 43
2 %6 %2 g 65 x 52 101,60 47,63 53,98 228 193,7 58
2% 65 101,60 50,80 50,80 228 1937 44
2% 65 114,30 57,15 57,15 228 219,1 73
3Ysx 2 79 x 52 116,28 51,00 65,28 228 219,1 73
3Ysx 2% 79 x 65 128,19 64,11 64,11 279 2445 80
3 78 128,19 64,11 64,11 279 2445 80
69,0 MPa
1%/ 46 70,64 35,32 35,32 179 139,7 25
26 52 90,09 45,05 45,05 179 177,8 57
2 %16 %2 e 65 x 52 90,09 41,91 4818 179 177,8 43
2 %6 %2 g 65 x 52 101,60 47,63 53,98 228 193,7 58

2 %6 65 101,60 50,80 50,80 228 193,7 44

2% 65 114,30 57,15 57,15 228 219,1 73

36 78 128,19 64,10 64,10 279 2445 80
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Dimensions in millimetres

Nominal size Maximum Flange centre Minimum Basic casing size
valve size to bore centre end-connector —
size Lineic mass
mm oD kg/m
13,8 MPa; 20,7 MPa and 34,5 MPa rated working pressures
Triple valve
1% 46 47,62 179 1683 35,7
2 e 52 49,21 228 177,8 38,7
2 s 52 53,98 228 193,7 58,0
2%hs 65 71,44 279 2445 79,6
Quadruple valve
1% 46 73,02 279 219,1 53,6
156 46 77,79 279 2445 All
2 e 52 77,79 279 2445 79,6
2°he 65 87,31 279 2731 82,6
2%hs 65 101,60 346 298,5 80,4
Quintuple valve
2 he 52 77,79 279 2445 79,6
69,0 MPa rated working pressure
Triple valve
1% 46 4762 179 168,3 35,7
2 e 52 49,21 228 177,8 38,7
2 s 52 53,98 228 193,7 58,0
2%hs 65 71,44 279 2445 79,6
Quadruple valve
2°hs 65 87,31 279 2731 82,6
10.5.5 Actuated valves
a) Genefal
Actuated vatves—areprovidetwith—anm—acttatortoautomaticatty open—or—close—the—vatve—Actuated—valves 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, incly
assembled W
be part of eit
the requirem

b) Design
Valves prepd
c) Material

Valves prepd

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
her the valve or actuator. The valve prepared for actuator, if assembled with the actuater, sh
ents of 10.5.5. Actuator specifications are contained in 10.16.

red for actuators shall meet the applicable requirements for actuated vatves of 10.5.5.

red for actuators shall meet the requirements of 10.5.3.11.

tion when
eals, shall
hll meet all

Valves prepared for actuators shall successfully pass all tests-'specified in 7.4.9. If a bonnet assenpbly is not

included with

the valve as a unit, back-seat testing is not required, but shall be performed at assemb)

actuator. Required testing may be performed using the test fixtures in lieu of bonnet and actuator.

e) Marking

Valves prepd
f)

Valves prepd

Storage

10.5.7 Chec

10.5.7.1 G¢

Check valve
opening and

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

eneral

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

Regular

162

swing check (see Figure 13).

Full-opening swing check (see Figure 14).

lift 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) Face+o-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) Bore
1) Rull-opening

Il 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.

—t

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 valves-do-retreguice-a-drifttast:

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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Figure 13 — Regular swing check valve
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Figure 14 — Full-opening swing check valve
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Figure 15 — Regular lift check valve
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Figure 16 — Typical single-plate wafer-type check valve, long pattern
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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
mm 13,8 MPa 20,7 MPa 34,5 MPa 20,7 MPa 34,5 MPa
216 52 295 371 371 — —
2% 65 333 422 422 — —
37 79 359 384 473 435 —
a'n 103 435 460 549 511 —
7 179 562 613 711 — 737
9 228 663 740 841 — —
11 279 790 841 1000 — —
Table 3 — Single and dual plate wafer-type check valves for use with flanges for 13,8 MPa; R0,7 MPa
and 34,5 MPa rated working pressures (see annex B-for US customary units)
Dimensions in millimetres
Face-to-face length
Ng@minal size +2
13,8 MPa 20,7 MPa 34,5 MPa
mm Short pattern | Long pattern {.Short pattern | Long pattern | Short pattern | Long pattern
2 52 19 70 19 70 19 70
2% 65 19 83 19 83 19 83
3 78 19 83 19 83 22 86
4 103 22 102 22 102 32 105
76 179 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 millimefres

Minimum bore size
Nominal size +%
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
4 103 102,3 97,2 87,3
76 179 146,3 146,3 131,8
9 228 198,5 189,0 173,1
11 279 247,7 236,6 215,9
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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

Dimensions in millimetres

Nominal size Face-to-face valve length
+ 1,5 mm (x 0,06 in)
mm mm (in)
106 46 463,6 (18,25)
2 e 52 520,7 (20,50)
2% 65 565.2 (22.25)
3 Y6 78 619,3 (24,38)
4 103 670,0 (26,38)
5 g 130 736,6 (29,00)
7 e 179 889,0 (35,00)

Table 66 — Regular and full-opening flanged swing and lift.check valves for
103,5 MPa (15 000 psi) rated working pressure

Dimensions in millimetres

Nominal size

Face-to-face valve length
£1;5 mm (x 0,06 in)

mm mm (in)
106 46 457,2 (18,00)
2 e 52 482.,6 (19,00)
2% 65 533,4 (21,00)
3 Y6 78 598,4 (23,56)
4% 103 736,6 (29,00)

Table 67 — Regular and full-opening flanged swing and lift check valves for
138,0 MPa (20 000 psi) rated working pressure

Dimensions in millimetres

Nominal size Face-to-face valve length
+ 1,5 mm (x 0,06 in)
mm mm (in)
106 46 533,4 (21,00)
26 52 584,2 (23,00)
2% 65 673,1 (26,50)
3 Y6 78 774,7 (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-hegd spools are
designed fo accept packing mechanisms which seal casing strings and hanger and packing meghanisins which can
be used td suspend and seal tubing strings.

10.6.2 Pefformance requirements

The prodycts mentioned in 10.6.1 with penetrations shall meet the requirements of 10.17 in addition to the
requirements of 4.1.

10.6.3 Design

10.6.3.1 |Loads

The followjng loads shall be considered when designing headst
— hangipg tubular loads;

— thermjal tubular loads;

— presspre loads from blow-out preventer testing and field pressure-testing of hanger packing mechanisms;

— externpal axial and bending loads caonsistent with the capabilities of the end connectors on the headls.

10.6.3.2 |End connectors

a) Genefal

All head epds using flanged 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 e in) and smaller shall be furnished with valve-removal plug preparation. Flanged or studded outlets 103 mm
(4 Y16 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) Otheren

Other end cd

10.6.3.4 FI

This Internat
wear bushin
connectors,

exceed the d

10.6.3.5 Ve

a) Full-ope
In order to pg
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

Reduced-opening vertical bore

d connectors

nnectors shall be in conformance with 10.18.

Ange counter-bores

onal Standard is not applicable to diameter and depth of over-size counter-bores intendeg
gs and packer mechanisms. However, if such counter-bores are -used in flanged g
he manufacturer shall ensure that the over-size preparation does~hot cause the flange s
esign allowables.

rtical bores
hing vertical bore

rmit internal passage of tools or bottom-hole equipment, the minimum vertical bore of wellhg
hm (0,03 in) larger than the drift diameter (Table’68*) of the largest casing over which the bo

vellhead body bore, for the maximum casing size with which the bodies can be used, s
le 68*.

pores specified in Table_68* may be adapted to casing sizes smaller than those listed in the
bducing threads, pilotrings, etc. The through-bore of these elements shall be 0,8 mm (0,0
diameter of the-casing over which the unit is used.

ations of such adaptations are shown in Figure 19. Reduced vertical bores may also be s
hts of casing than those listed in Table 68*. Reduced vertical bores for this application shall
br thansthe drift diameter of the heaviest wall casing over which it will be used.

to accept
r studded
tresses to

pad bodies
dy is to be

Hies conforming to this requirement aré;referred to as having full-opening bores. The minimyim vertical

hall be as

tabulation

B in) larger

Lipplied for
e 0,8 mm

Increas

d-epening vertical bore

c)

In order to accept wear bushings and packer mechanisms, the vertical bore may be increased above the values in
column 6 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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Table 68 — Minimum vertical full-opening body bores and maximum casing sizes
(see annex B for US customary units)

Nominal connector 2 Casing beneath body Minimum
Nominal size and bore Rated working Label b _ N_ominal Spe_cified drift ful\llf)rpt)lgr?ilng
of connector pressure lineic mass ? diameter wellhead body
bore
mm MPa oD kg/m mm mm

7 e 179 13,8 7 25,30 162,89 163,8
7 e 179 20.7 7 29.76 160.80 161,5
7 e 179 34,5 7 34,23 158,52 159,5
7 e 179 69,0 7 38,69 153,89 154,7
7 e 179 103,5 7 56,55 147,19 148,1
7 e 179 138,0 7 56,55 147,19 148,1
9 228 13,8 8 /s 35,72 202,48 303,2
9 228 20,7 8 /g 47,62 198,02 198,9
9 228 34,5 8 /s 53,57 195,58 196,3
9 228 69,0 8 /g 59,53 193,04 1935
9 228 103,5 8 g 72,92 187,60 188,2
11 279 13,8 10, 60,27 251,30 352,0
11 279 20,7 103/, 60,27 251,30 352,0
11 279 34,5 10, 75,90 246,22 2471
11 279 69,0 9y 79,62 212,83 313,6
11 279 103,5 9,°/g 79,62 212,83 2136
13 °/g 346 13,8 13 % 81,10 316,45 317,5
13 %/g 346 20,7 133 90,78 313,91 314,7
13 °/g 346 345 13 % 107,15 309,65 310,4
13 %/g 346 69,0 113, 89,29 269,65 370,8
16 °/, 425 13,8 16 96,73 382,59 3833
16 %/, 425 20,7 16 125,01 376,49 377.4
16 °/, 425 34,5 16 125,01 376,49 377.4
16 °/, 475 69,0 16 125,01 376,49 377.4
183, 476 34,5 18 °/g 130,21 446,22 4468
183, 476 69,0 18 °/g 130,21 446,22 4468
207, 527 20,7 20 139,89 480,99 481,8
21, 540 13,8 20 139,89 480,99 481,8
21, 540 34,5 20 139,89 480,99 481,8
21, 540 69,0 20 139,89 480,99 481,8

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) Trappedpressure

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 connectofs shall comply with clause 5.
b) Other|parts

Material fgr lock screws and other parts shall meet the requirements of clause 5.

10.6.5 Mgnufacturing — Landing(bases (casing-head housing)

Landing hases for casing-héad housings shall be attached to the housing body in accordarjce with the
manufactyrer’s written speciication. 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 Marking

a) General

All heads shall be marked to conform with clause 8.
b) Cross-over spool

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 General

10.7.1.1 Features of casing and tubing hanger
a) Group1l
— Hangs pipe;

— no gnnular seal.

b) Group 2
— Har
— sea
c) Group 3
— Han

— Seaq

d) Group4

Same as Grpup 3, and hanger held in place by mechanical means applied to a retention feature. Reten

gs pipe;

s pressure from one direction.

gs pipe;

s pressure from top and bottom with or without ringsjoint isolation seal and downhole lines.

hanger is independent of any subsequent member er.wellhead component.

e) Group5

Same as Grq

up 4, and hanger will receivetback-pressure valve.

10.7.1.2 General performance reguirements

a) Groupl

— Sha
dian

— thre

Il be able ta_sUspend manufacturer’s rated load without collapsing the tubulars or hangers
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 offmaterial 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
restrictions or load-shoulder limits.

Nothing in|this subclause shall be interpreted to be a requirement of a wrap-afound seal type tubing hgnger.
10.7.2 Splecific 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 responsibility of the user. In.making these selections, the user should consider the temperature the
equipment will experience in drilling and/or production service.
NOTE The temperature rating 0f 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) Perfoymance 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 shall seal maximum ratefl pressure
internally at the rated load capacity.

b) Performpnce requirements for Group 1 mandrel hangers

Group 1 manpdrel hangers shall meet the general requirementscof 4.1, except they are not required to have
pressure intggrity.

c) Performpance requirements for Group 2 mandrel hangers

Group 2 marndrel hangers shall meet the general requitements of 4.1. They shall seal maximum rated gressure in
one direction across the annular seal at the rated.lgad 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 rate@l 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 hangdr, then it shall hold thé 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) Performpance requireéments for Group 4 mandrel hangers

Group 4 mandrel hangers shall meet the general requirements of 4.1. They shall seal maximum rate@l pressure
above and belowi.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 follow

— radial

— tensil

— loads

10.7.3.2

Threads o
connector

10.7.3.3

The maxin
shown in 1

10.7.3.4

The vertic
or tree dri

tubular. Back-pressure valve preparation shall also meet this through-bore requirement.

10.7.3.5

10.7.3.5.1

a) With no extended Seal neck

The rated
which it is

ng loads shall be considered when designing any hanger:
loads on hanger body due to tapered landing shoulder;
b loads throughout hanger body due to weight of suspended tubulars;

imparted to hanger due to field pressure test.

Threaded connectors

5 shall be in conformance with 10.18.

Maximum diameter

num outside diameter of any hanger intended to_run through a blowout preventer shall no
[able 71.

Vertical bore

hl through-bore of a tubing hanger shall provide full opening to the drift diameter of the suspe
t bar, whichever is smaller. Casing“hangers shall be full-opening to the drift diameter of th

Rated working pressure

Threaded mandrel-type casing or tubing hangers

working-préssure for hanger body and primary seal shall be equal to the working pressure
landed;-if no extended seal neck is provided.

n threaded mandrel-type casing and tubing hangers shall be n ‘conformance with 10.2. Other threaded

exceed that

nded tubular
e suspended

f the head in

b) With

dandad
ottt

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 APl Spec 5CT and I1SO 11960. In general, the

tolerance hgsincreased over time; this may aifect equipment interchangeabilty.
Table 71 — Maximum hanger outside diameter for wellheads
Nomina size @ and Rated working pressure Maximum outsiddg diameter
minimum through-bore of hangef
of drill-thropgh equipment
(in) mm MPa (psi) mm (in)
7' 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 and"20 000) 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 %/, 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)
183, 476 34,5 and-69,0 (5 000 and 10 000) 473,08 18,625)
21, 540 138 (2 000) 536,58 21,125)
20 %, 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 endconnéection 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 the 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 Testi

ng

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 shall be stored and
shipped a$ a set.

10.8 Tubing-head adapters

10.8.1 Ggneral

Tubing-hepd-to-master-valve adapters may be either integral with the master valve as its lower end ¢onnector, or
an independent piece of equipment. Configurations are dependent upon the completion method tg be used. In
addition tg 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 stspend the tubing.

10.8.2 Pefformance requirements

a) Perfoymance requirements for Group 1 tubing-head adapters

These prqducts shall meet the general requirements™of 4.1 and shall be capable of performing as outlined in
Table 72.

b) Perfofmance requirements for Group 2 tubing-head adapters

These prqducts shall meet the generalrequirements of 4.1 and shall be capable of performing as outlined in
Table 73.

10.8.3 Design

10.8.3.1 |Loads

The followjng loads,shall be considered when designing tubing-head adapters:

— hangihg and’thermal tubular loads on adapters that incorporate hanger mechanisms;

— externaladatand-bendingloads-eonsistent-with-th bilities-of- the-end-connectors-

"
™

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 1SO 13533 or swivel flanges according to 1SO 13628-4. The bores of upper threaded
connectors having a 2 '1,, 3, or 4 nominal size male line pipe threads shall not exceed 53 mm, 65 mm, 80,36 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.

& At minimum rated load to maximum rated load.

10.8.3.3 Rated working pressure

Pressure of ubing-head adapters shall be in conformance with 4.2.1.*Account shall be taken of the rat¢d working
pressure limitations for threaded connections, if applicable.

10.8.3.4 Tgst, vent and injection connectors

Testing, venf 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 Pgnetrations
The productg with penetrations-shall meet the requirements of 10.17.

10.8.4 Matefials

All materials fshall cemply with clause 5.

10.8.5 Testihg

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) Positive chokes

Positive chokes accommodate replaceable parts having fixed orifice dimensions, which arescommon
beans as ghown in Figure 21.

10.9.2 Pefformance requirements

y called flow

Chokes shall meet the general performance requirements of 4.1 and shall be<capable of performing @s outlined in

Table 74. [his includes positive chokes, manually actuated chokes and chokés)designed for actuators
10.9.3 Design

10.9.3.1 |General
Chokes shall meet the requirements of clause 4 in addition te those in 10.9.3.2 through 10.9.3.8.
10.9.3.2 |End connectors

End connectors 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 maximum orifice size

available for that choke in units of 0;5 mm (‘/g4in). If the choke orifice is not a single circular orifice, 4
size showh shall be the diameter-of a circle [increments of 0,5 mm ('/s, in)] whose area is equal to th
orifice areq.

Table 74 — Performance requirements for chokes

he maximum
e total choke

PR1 PR2
Operating cycles 3 cycles 200 cycles
Seat-to-body sealing 1 cycle 3 cycles

&  QOperating cycles do not apply to positive chokes.

© ISO 2001 - All rights reserved

181


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

2 3 4 5\ 6
11/ \ g AN [
WA NN &
- )
S Y, |
<[ * S g @mg’ 9
1 r
N /
/ 12
11
10
B
Key
1 Maximum|orifice diameter 7  Outlet connection
2 Removable 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 Handwheeél or lever

NOTE Fqr dimensions A and B, see Table A.11.

Figure 20 — Typical adjustable choke
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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 A and B, see Table A.11.

Figure 21 — Typical positive choke
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10.9.3.4

a) Endc

ISO 10423:2001(E)

Rated working pressure

onnectors 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 th

b) Endc

e rated working pressure of the end connectors.

onnectors 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
20,7 MPa

10.9.3.5

Chokes sk
of positive

10.9.3.6

All choke
adjustable

10.9.3.7

The replad

= + ol +la +adl Lot £ +a ol +. |
T CUTNMICULJI artu tic ratcu VWUTRITTY PICoouUrtT Ul uic uuowrisuacarilt T CUI

< 13,8 MPa (3 000 psi x 2 000 psi)].

Flow design

all be designed to direct flow away from the bonnet of adjustable chokes and\the cap, or 4
chokes.

Vent requirement

b shall be designed to vent trapped pressure prior to releasing the body-to-bonnet ¢
chokes or the body-to-cap connector on positive chokes.

Flow beans for positive chokes

eable orifice parts of positive chokes are defined as+flow beans.

The orificg size of any individual production flow beanvand the increment between sizes are opti

manufactu

10.9.3.8

Adjustablg
any adjus
diameters
These ma3
equipped
10.9.4 M3
a) Bodie

Materials f

rer but shall be specified in diameter increments of 0,4 mm (1/64 in).

Adjustable choke indicating mechanism
chokes shall be equipped with a visible orifice-area-indicating mechanism to define the o
of circular orifices having areas equivalent to the minimum flow areas at any adjustable ¢

rkings shall be in full"t mm (1/32 in) diametrical increments. Actuated chokes are not re
vith indicating mechaniSms.

terial
S, bonnets, )plugs or caps, and end connectors

or_these parts shall comply with clause 5.

nector [e.g.

lanking plug,

onnector on

bnal with the

rifice area at

ted choke setting throughout its operating range. This mechanism shall be calibrateq to indicate

hoke setting.
quired to be

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

2001(E)

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 Geperal
This subclauge covers additional requirements for tees and crosses.
10.10.2 Depign

10.10.2.1 N@minal size and pressure rating

a) General

Nominal sizds and pressure ratings for tees and crosses shall be as specified in Tables 75* and 76%,
specified as follows.

b) Exceptigns

Over-size entrance bores of 81 mm and 108 mm (3 %6in and-4/, in) with tolerance of *3® mm (7
allowable foq 79 mm and 103 mm (3 Ygin and 4 46 in) nominal sizes in rated working pressures of
20,7 MPa and 34,5 MPa (2 000 psi; 3 000 psi and 5 000 psi) for use with valves with oversize bores a
Tables 54*; 35* and 56*.

10.10.2.2 End connectors

All end conngctors 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 Magterials

Materials for

10.10.4 Te

tees and<rosses shall comply with clause 5.

5ting

except as

293 in) are
13,8 MPa;
s listed in

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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Table 75 — Flanged 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)

HH

|<—>

By

By

HH

%

=

HH.,
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Table 75 (continued)

Dimensions in millimetres

Nominal size and bore Centre- Centre- Nominal size and bore Centre- Centre-
Vertical Outlet to-face to-face Vertical Outlet to-face to-face
vertical horizontal vertical horizontal
By Bo run run By Bo run run
+0,8 +0,8 HHy HHo +0,8 +0,8 HHy HHo
0 0 +0,8 +0,8 0 0 +0,8 +0,8
13,8 MPa 103,5 MPa
52 52 147,6 147,6 52 46 186,4 188,2
65 52 150,9 160,3 52 52 193,6 193,5
65 65 166,6 166,6 65 46 192,8 204,0
8 52 1540 1700 G5 52 2002 209 5
Y8 65 166,6 173,0 65 65 2159 215,9
Y8 78 179,3 179,3 78 46 199,6 220,Y
103 52 160,3 201,7 78 52 207,3 226,
103 65 173,0 204,7 78 65 223,0 232,f
103 78 182,6 208,0 78 78 239,8 239,8
103 103 217,4 217,4 103 46 220,7 2604t
20,7 MPa 103 52 227,8 265,9
y8 52 185,7 198,4 103 65 243,6 272,8
Y8 65 200,2 201,7 103 78 260,4 2794
/8 78 192,0 192,0 103 103 296,9 296,9
103 52 192,0 223,8 130 46 238,3 290,6
103 65 206,3 227,1 130 52 244.,6 2954
103 78 204,7 223,8 130 65 260,4 301,8
103 103 230,1 230,1 130 78 277,9 3094
34,5 MPa 130 103 314,5 3239
b2 52 185,7 185,7 130 130 342,9 3429
b5 52 189,0 200,2 138,0 MPa
b5 65 2111 2111 46 46 227,0 227,0
/8 52 195,3 211,1 52 46 235,0 2421
8 65 209,6 214,4 52 52 249,9 249,9
8 78 236,5 236,5 65 46 242,8 261,1
03 52 201,7 2334 65 52 258,1 269,0
03 65 215,9 236,5 65 65 277,1 277,1
03 78 227,1 242,8 78 46 252,5 277,1
03 103 274.6 274,6 78 52 267,5 259,6
130 52 23052 268,2 78 65 286,5 292,9
130 65 2444 271,5 78 78 302,5 302,p
130 78 255,5 277,9 103 46 282,5 321,6
130 103 277,6 284,2 103 52 297,7 321,6
130 130 309,6 309,6 103 65 316,7 337,
69,0-MPa 103 78 332,5 347,0
b2 46 169,4 173,7 103 103 376,9 376,9
b2 52 175,8 175,8
b5 46 176,5 189,7
b5 52 182,9 191,8
b5 65 198,9 198,9
/8 46 183,6 208,8
8 52 190,0 210,8
78 65 206,0 217,9
78 78 225,0 225,0
103 46 198,4 235,0
103 52 204,7 237,0
103 65 220,7 244,1
103 78 239,8 251,2
103 103 262,6 262,6
130 46 208,0 255,5
130 52 214,4 257,1
130 65 230,1 264,7
130 78 249,2 271,5
130 103 272,3 284,2
130 130 292,9 292,9
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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)

HH
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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 to-face to-face Vertical Outlet to-face to-face
vertical horizontal vertical horizontal
By Bo run run By Bo run run
+0,8 +0,8 HHy HHo +0,8 +0,8 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 52 390 1145 G5 46 1305 1305
/8 65 1145 114,5 65 52 139,5 139,
Y8 78 114,5 114,5 65 65 139,5 139,p
103 52 114,5 139,5 78 46 160,5 160,p
103 65 114,5 139,5 78 52 160,5 160,p
103 78 114,5 139,5 78 65 160,5 160,p
103 103 139,5 139,5 78 78 160;5 160,p
20,7 MPa 103 46 194,0 194,90
/8 52 1145 127,0 103 52 194,0 194,09
Y8 65 127,0 127,0 103 65 194,0 194,90
/8 78 127,0 127,0 103 78 194,0 194,90
103 52 114,5 156,0 103 103 194,0 194,90
103 65 127,0 156,0 130 46 168,1 222,8
103 78 127,0 156,0 130 52 168,1 222,8
103 103 156,0 156,0 130 65 168,1 222,8
34,5 MPa 130 78 168,1 222,8
b2 52 114,5 114,5 130 103 235,0 235,0
b5 52 1145 127,0 130 130 235,0 235,0
b5 65 127,0 127,0 138,0 MPa
/8 52 1145 139,5 46 46 164,5 164,
Y8 65 139,5 139,5 52 46 164,5 164,%
Y8 78 139,5 139,5 52 52 164,5 164,%
103 52 114,5 165,0 65 46 185,0 185,90
103 65 127,0 165,0 65 52 185,0 185,90
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,p
130 103 202,5 202,5 103 46 251,5 251,
130 130 202,5 202,5 103 52 251,5 251,
69,0-MPa 103 65 251,5 251,
16 46 111,0 111,0 103 78 251,5 251,
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
8 16 TIZ5 1490
78 52 1145 149,0
78 65 130,0 149,0
78 78 149,0 149,0
103 46 1145 1745
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 46 133,4 196,9
130 52 133,4 196,9
130 65 133,4 196,9
130 78 171,5 196,9
130 103 171,5 196,9
130 130 196,9 196,9
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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 fnd 11l connections are defined and illustrated in Figure 22.
b) Dimensions
Type |, Il gnd 11l connections shall conform to the dimensions stipulated in Figure 22.

c) Thredds

All parallel threads shall be in accordance with ASME B1.1. Male threads shall-be class 2A, female threads shall be
class 2B.

d) Mating components
Componeits attached to type I, Il and lll 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, FFrand 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 hydrogtatic test described in 7.4,9.

10.11.5 Marking

There are [no requirements for marking test and gauge connections.

10.11.6 Btorage and shipping

Connectors 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
connectors and bodies shall satisfy all the requirements for bodies and end connectors in 10.6.

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
I"‘_ (=]
[=]
S|
AN L
a) Type llconnection b) Type Il connection c) Type lll connectipn
29,46 (1,16)
28,96 (1,14) IS §§ -
3,56 (0,1)° e == Ra 0,8 (32)
3,05 (0,1p) P e oo
D
\ L ) 7,29 (0,287)

60°
, g 6,99 (0,275)
%\{& 7/ coe F—=— 10,46 [0,412)
%E H)\ c70 9,14 {0,360)
57—

=3 N
- . L"SO
== 26,82 (1,056) Ra 0.8 (3.2) j
o M
= 26,29 (1,035
29,5 (1a6) 6,6 (0,260)
29,0A11%) b4 (0,172)
d) Female preparation e) Seat detail
Key
1 Collar
2 Gland
3  Plug
4 Male by male
5 Coupling

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)

190 © 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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 to 10.2,%and shall be not less than half the
nominal line pipe or NPT size.

d) Dimensions

There argd no dimensional requirements for sampling devices“except for flanges and threads manufactured
according [to this International Standard and other International-Standards.

e) Servig¢e conditions

Sampljng devjces shall be designed for material,.classes CC, FF or HH, all of which are intended for highly
corrosive service.

f)  Details

This Interpational Standard is not applicable to details for clean-out arrangements, sample valves, [thermometer
wells, etc.

10.12.4 WMaterials

Body and pnd connectormaterial and material for other parts shall meet the requirements of clause 5.

10.12.5 Testing

All fluid sampling devices shall successfully complete the tests required and described in 7.4.9.

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 Mdterials

See materials 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 christmals trees.

10.13.5 Tegting

Christmas tr¢es shall successfully complete the tests required and described in 7.4.9.

10.13.6 Mdrking

Marking shall be in accordance with 8.9.

10.13.7 Stgring 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 retested and then
retagged.

10.14 Crogs-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. Crogs-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

Crossover| connectors shall meet the general requirements of 4.1 and shall be capable of performing*qs outlined in
Table 78.

Table 78 — Performance requirements for cross-over connectors

PR1 PR2

Pressure integrity 1 cycle 3cycles

Shall seal maximum rated pressure internally.

10.14.3 PpPesign

10.14.3.1 |General

Cross-ovey 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 connectors 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 connetor.

10.14.3.3 |Rated working pressure —=Body

The sectign of the body above-the restricted-area pack-off of a cross-over connector shall be designgd to sustain
the rated Working pressure of-the 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 ngt 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 API Spec 5CT and I1SO 11960. In general, the
tolerance has increased over time; this may affect equipment interchangeability.
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6
3V =\
] 1
L
[ N
—
_/\ \
8
Key
1 Upper connector 4 Lower connector 7  Lower pressure rating
2 Restricted-area pack-off 5 Spool 8 Inner casing
3 Ring gasKket 6 Upper pressure rating 9 Test port
Figure 23 — Cross-over spool with restrieted-area pack-off supported by lower head
L 2
3
L
\J
L
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 Test port

Figure 24 — Cross-over spool with restricted-area pack-offs supported by upper spool
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7 Second pressure rating
8 Cross-over

9 Lower pressure rating
10 Lower connector

11 Inner casing

Figure 25 — Cross-over flange
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6
Key
1 Upper connector 7 Stage 3
2 Outlet 8 Higher pressure rating
3 Restricted-area pack-off 9 Stage?2
4  Lower connector 10 Intermediate pressure rating
5 Innerstring 1 11 Stage 1l
6 Inner string 2 12 Lower pressure rating

Figure 26 — Multi-stage cross-over spool

10.14.3.5 Choss-Qver connectors and restricted-area pack-offs

Cross-over nectors-and restricted-area pnr‘lz offs shall he dnclgnnnl to r\nmply with-4.3.3.

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 (see 5.2).
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10.14.5 Testing

Cross-ove

r connectors shall successfully complete the testing required and described in 7.4.9.

10.14.6 Marking

Cross-ove

r connectors shall be marked to conform with clause 8.

10.14.7 Storing and shipping

All cross-over connectors shall be stored and shipped in accordance with clause 9.

10.15 Adlapter and spacer spools

10.15.1

Adapter a
which may

Seneral

hd spacer spools are wellhead sections which have no provision for suspension of tubular m
have no provision for sealing of tubular members.

a) Spacer spools have end connectors of the same size, rated working pressure and design.

b) Adapter spools have end connectors of different sizes, pressure ratings and/or designs.

10.15.2
a) Rateg

The rated
connector:

b) End 3

End and @

Design
working pressure

working pressure of the adapter or spacer.spool shall be the lowest rating of the en
5 on the adapter.

nd outlet connectors

utlet connectors may be flanged' or studded in accordance with 10.1, threaded in accordan

or other efd connectors in accordance with 10.18 or hubs in accordance with ISO 13533.

10.15.3

Materials s

10.15.4

All adapte

Materials

hall conform with-clatse 5.

[esting

and spacer spools shall pass the tests of 7.4.9.

10.15.5

embers, and

d and outlet

ice with 10.2,

Marking

All adapter and spacer spools shall be marked in accordance with clause 8.

10.15.6 Storing and shipping

All adapter 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.'at I¢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 Depign
10.16.3.1 General

Actuators sh

10.16.3.2 P
Hydraulic an
pressure sup
fluid compat
parts of the g
cylinder
piston;

diaphrag

stem.

essure
d pneumatic actuators shall have~a~rated working pressure equal to or greater than the
plied by the actuation media. Actuators powered by well fluids shall be designed for both prg
bility. The hydrostatic test pressure condition shall be considered in the design. Pressure-
ctuator include components$ such as:

and cylinder closure;

m housing;

These actua

hll meet the requirements of clause 4 in addition’to the requirements in 10.16.3.2 to 10.16.3.8.

maximum
ssure and
containing

ar-parts shall cantain either well fluids at or helow full line pressure (rmainnr{ fluid-pnwpmrl

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 half the nominal 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 for the motor shall be provided.

10.16.3.7 [Actuation forces

Actuator ¢utput forces shall meet or exceed the operating requirements specifiednby 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 apd non-metallic materials used. in . actuators exposed only to control fluids suitable for use jwith material
class AA (Table 3) shall require writtensmaterial specifications. The manufacturer's written specifications shall
define the[following:

— mechpnical property requirements;
— chemjcal compositions;

— heat-freatmentpracedure.

Impact valuesshall be in accordance with 5.4.1 b), PSL 1 requirements.

10.16.4.3 Efectric 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 specified by the manufacturer, and shall be compatible with the designated service.

b) Elastom

Sealing elem
10.16.5 Wg
a)
Welding on
chokes shall
connected to
b)
Welding on
requirements
magnetic-pal

10.16.6 Te

10.16.6.1 Hy

Pressure-containing parts shall be subjected to a hydrostatic test to demonstrate structural integrity. The

containing pé
forms an intg
have to be s¢

Water with o
a)

The test preg
attached. Tes

eric materials

Retained-fluid powered actuators

Pneumaic, hydraulic or electric actuators

Retained-fluid powered actuators

ents shall be controlled in accordance with 7.4.8.

Iding requirements

pressure-containing parts of well-fluid powered actuators connected to PSL1 to PSL 3
be in accordance with 6.3 and 6.4 for the appropriate PSL,-\Welding is not permitted or
PSL 4 valves or chokes.

arts which meet material class AA (Table 3) shall be in accordance with 6.3 except that qu3
shall be visual examination for fabrication wélds. Repair welds shall include liquid pd
ticle examination as applicable for material defécts only.

5ting

drostatic testing

irts may be hydrostatically-tested simultaneously or separately. In case the bonnet for the m
gral part of a loose actuator, the bonnet shall satisfy the requirements of 10.5 and 10.9. Ste
bparately tested.

without additives,"gas or hydraulic fluid may be used as the testing fluid.

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

valves or
actuators

lity control
netrant or

pressure-
hting valve
ms do not

actuator is
e PSL.

b)

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:

200

primary pressure-holding period,;
reduction 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 pressu

c)

re source, and the external surfaces of the parts have been thoroughly dried.

Acceptance criteria

The equipment shall show no visible leakage during each holding period.

10.16.6.2

Functional testing

Each actuator shall be subjected to a functional test to demonstrate proper assembly and operation. The actuator

may be te|
be a gas g
as air or

requireme
a) Testf
The actual
working p
shall be 1
for hydrau
and the p
time at thg
b) Opera
The actug
stroked p
assembly
equipmen
tests requ

c) Gash

If the bonmpet and actuator are furnishiéd*as a unit for PSL 4 valves, a test shall be conducted in acc

7.4.9.6.8.
accordang

10.16.7

All actuatd

10.16.8

Eted with the equipment Tor which 1t IS intended or separately. Test media for pneumatic, a
uch as air or nitrogen. Test media for hydraulic actuators shall be a suitable hydraulic floid"q
hitrogen. Test power supplied to electric actuators shall be in accordance with the)eleq
nts.

pr hydraulic and pneumatic actuator seal

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 pressure source. The test pressure|
beginning and at the end of each pressure-holding period.shall be recorded.

itional test

tor shall be tested for proper operation by cycling the actuator, from the normal positio

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_marked to conform to the requirements of clause 8.

Storageand shipping

Ftuators shall
r a gas such
trical design

or seals shall be pressure-tested in two steps by applying pressures of.20 % and 100 % of the maximum

est pressure
fest pressure
as stabilized
reading and

h to the fully
Ns. The final
b PSL of the
bd during the

ordance with
conducted in

10.16.8.1

Retaimed=ftuidpoweredactuators

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)

Draining after testing (does not apply to electric actuators)

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-a@ssgmbly and
maintenance] of actuators, if requested.

10.17 Packing mechanisms for lock screws, alignment pins and retainer screws

10.17.1 General

This International Standard is not applicable to lock screws, alignment pins and-retainer screws. ThHe 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 forpacking mechanisms for lock screws,
alignment pins and'retainer screws

PR1 PR2

Pressure integrity 1 cycle 3 cycles

Shall seal maximum ratedypressure across seal.

10.17.3 Depign
a) Tubing head requirement

Lock screws| if installed indubing 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) Penetrations

This Internatiepral-Standardis-notapplicabletothe-design-oi-lockscraw penatrations—Howeaver i such-penetrations
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 lockscrew, 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 2 1 cycle 3 cycles
Bending moments b b
Make-and-break ¢ 9

Shall seal maximum rated pressure internally.
Shall withstand manufacturer’s rated bending moments, if applicable.
¢ Shall withstand manufacturer's make-and-break cycles, if &pplicable.

10.18.3 Pesign

a) Genefal

OECs shall 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

connectors

10.19.1 General

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 M4

hectors shall be designed to satisfy the requirements of 4.3.3 and 4.3.5.
hectors 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
br release.

terials

a) Pressur¢-containing components of the top connector which come~into contact with internal f

conform

to all the requirements of clause 5.

b) Structur@l and sealing members of the top connector such as caps, collars, hammer nuts, clamps 4

shall me

et the manufacturer's written specification (see 5.2).

10.19.4 Dimensions

a) Top cor

requirenpents of 10.1, 10.2 and 10.4.

b) Top con
c) Forrecg
10.19.5 Wjq
a) Any we

requirenpents of 6.3 and 6.4.

b) Any wel
6.2.
10.19.6 Qu

Hing performed on the structural members of the top connector shall conform to the requi

nectors which use other end conneetors shall conform to the requirements of 10.18.
mmended dimensions of cap;eollar and upper connection of the top connector, see annex K.
Iding

Iding performed\oh the pressure-containing parts of the top connector shall confo

rior to top

uids shall

ind bolting

nectors which use end connectors as specified in this International Standard shall conf¢rm to the

m to the

ements of

nlif\/ control

a) Quality control requirements for pressure-containing parts of the top connector shall conform to the
requirements of 7.4.2.3 (PSL 3).

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 Hydrostatic testing

Top connector assemblies shall be tested to 1,5times the rated working pressure (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
underwatdr wellhead applications. Safety valves are non-threaded, actuated valves designed-to close|upon loss of
power sugply. Included are complete assemblies, valves adapted for actuators, actuators<and heat-spnsitive lock-
open deviges.

L

a) Valve

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 shown in Table 82.

b) Actuators

Actuators ghall meet the minimum performance requirements 0f.40.16.2.

Table 82 — Operating cycletequirements for safety valves

PR2 class | PR2 class I
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 PpPesign

10.20.2.1 |General

Surface safety valves \(SSV) and underwater safety valves (USV) designed and manufactured in acgordance with
this Interrjational_Standard shall be constructed of materials in compliance with clause 5 and ghall perform
satisfactonjly in the tests required by 10.20.4. The SSV/USV shall be of a normally closed design. The SSV/USV
shall be d¢signed to operate, without damage to the SSV/USV valve or SSV/USV actuator, when SSWWUSV energy
is instant i it ithin | issure rating.
Design criteria for USVs shall also include maximum water depth. If grease or sealant is required 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|. 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 Hg

Heat-sensiti\
temperatures
actuator cylirn
part releaseq

maximuin sustained temperature of 200 °C (400 °F).

temperature
a) The locK
pressure
subjecte
b) Eutectic
range off
10.20.3 M4
a) Valves

Materials for
b) Actuator

Materials for

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 thenwellstreg
er normal operation conditions. Permanently attached lock-open features are,not permittd

bat-sensitive lock-open devices

close the
br. Internal
m fluid, if
d on SSV

e lock-open devices shall maintain the SSV valve in the fully open position at aimospheric

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 shalibe 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 ald
in the SSV valve body or energy supply to-the SSV actuator cylinder) within 6 min
d to, and maintained in, a controlled environmeftal temperature of 540 °C £+ 14 °C (1 000 °F

e

g

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

terial

pressure-containingand pressure-controlling parts shall comply with clause 5.

[

SSV/USV actuators shall meet the requirements of 10.16.4.

d the SSV
omponent
e following

ne (i.e. no
ifter being
+ 25 °F).

mperature
Ctuate at a

10.20.4 Te

5tiH1g

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 |.

b) Test requirements

Any significant change in the design or materials of construction which would affect the SSV/USV valve bore

sealing mechanism shall require re-qualification by verification testing. Qualification of an SSV qualifies a USV with
the same SS\,valve-bore cnnling mechanism-and\ice-versa-TFhe valve may be tested-with-orwithout-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 environmentWith 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 fvalves and actuators shall be marked in accordance with Table 27 and 8.5.

10.20.6 ptorage and shipping

L)

a) Valve
All SSV/UBV valves shall be stored and shipped in accordahce with clause 9.
b) Actuators

All SSV/UBV actuators shall be stored and shipped in accordance with 10.16.8.
c) Allassembled SSV/USV

All assembled SSV/USV shall be stored and shipped in accordance with clause 9.
10.20.7 Quality control recerds requirements

10.20.7.1 |General

Record refjuirementsyfor SSV/USV valves shall be in accordance with 7.5 and the additional requirements given in
10.20.7.2 and 10:20.7.3.

10.20.7.2 |Records 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 val
Manufacturer

Valve catalog or model No.
Rated working pressure

Valve bore

ve data:

Serial No. Size

Temperature rating

Material class PSL PSL 2 class

Class Il SSV/

USV valve performance test agency Test report No.

SSV/USV actuator data:

Manufacturer

Valve catalog
Rated workin
Valve bore m
Functional te
I. SSV/IUSV
Pneumatic

or model No. Serial No. Size

) pressure Temperature rating

pterial class PSL PR 2 class

5t data:

actuator seal test Performed by

Hydraulic

At 20 % of wqd
Beginni
Ending 1

At 100 % of »
Beginnir
Ending 1

Il. Drift che

Drift mandrel

Visual inspec|

Ill. SSV/US

Number of ¢y

IV. SSV/US

rking pressure rating
g time

me

orking pressure rating
g time

me

13

oD

Test gauge pressure reading
Test gauge pressure reading

Test gauge pressure reading
Test gauge pressure reading

fion Performed by

actuator operational test Performed by

cles completed

/ valve body and bonnet hydrostatic test,performed by

Required tesf pressure
Primary pressure holding period

Beginning time Testgauge pressure reading

Ending ime Test gauge pressure reading
Secondary pressure holding period

Beginnirng time Test gauge pressure reading

Ending §me Test gauge pressure reading
V. SSV/USYV valve seat testperformed by
SSV/USV vale type: Unidirectional Bidirectional
Required tesf pressufe
Primary seat fest{pressure applied from downstream end)

Beginningtime 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 hctuator data:

Manufactuyer

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 te¢st date Shipment date
Inspected py

10.20.7.3 IMinimum contents of manufacturer’s operating manual

10.20.7.3.1L Design information

The followmjng 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) temperature 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 Inspectionand 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:

maintenance requirements, including recommended intervals of maintenance;

perating techniques;

disassembly and assembly instructions;

y diagram showing individual parts in proper relationship to one another;

a)

b) propero

c)

d) assembl

e) repa_ir in
repairs 1

10.20.7.3.5 K

Requirement
10.21 Bull
10.21.1 Gg¢g
Bullplugs sh4
10.21.2 De

10.21.2.1 G¢

The material
pressure and

10.21.2.2 Di

Bullplugs sh
10.2. This In
larger than fq

Structions and precautions, including a chart listing symptoms, probable cause(s) of the-prg
ecessary.

Repair and remanufacture

s for repair and remanufacture of SSV/USV equipment, as specified in annex'J.
blugs

neral

|l meet the requirements specified for loose connectors,

5ign

eneral

5 and design of bullplugs and threaded connections shall be considered in determining th
external load capacity.

Imensions

hll conform to the dimensions and tolerances in Table 85*. Threaded connections shall
ernational Standard is-not“applicable to bullplugs smaller than half the nominal pipe or NP
ur times the nominalpipe size.

10.21.2.3 Rated working, pressure

The maximuin rated working pressure for bullplugs with line pipe or NPT threads 12,7 mm to 50,8 mm (1/

shall be as
larger thread

bpecified=in Table 1. This International Standard is not applicable to bullplugs of stronger
dimensions and/or larger designs which are rated for higher working pressures.

blem, and

e working

onform to
I size and

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 Standard is not

applicable to

210

bullplugs and threaded connections with components of less than material designation 60K.
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Table 85 — Bullplugs (see ISO 10422 for thread dimensions and tolerances)

(see annex B for US customary units)

L L
¢ G H
N 2 &‘@ —
e (N
<N = = H—{ I S T\ y
=N &/
\ \ F:
L4 LL
a) Round plug b) Plug with'internal hex
LE
L,
Q

¢) 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
thread to | bore@ | counter- flats) with with
vanish bore P external internal
point hex b hex b
D Ly C d L He B Le H; G L
I, 21,34°¢ 19,85 None None 51,0 22,4¢ 7,9 28,7 9,7h 7,9 254
3/4 26,67° 20,15 None None 51,0 20,97 9,7 31,6 14,2 i 7,9 25,4
1 3g,53d 25,01 None None 51,0 35,19 9,7 351 16,01 9.7 254
1Y, 43,1649 25,62 27,0 22,4 51,0 — — — — — —
1'%, 48,26 d 26,04 27,0 25,4 51,0 — — — — — —
2 60,45 d 26,88 27,0 38,1 102,0 — — — — — —
2, 73,154 39,91 41,0 44,5 102,0 — — — o — —
3 88,9049 41,50 41,0 57,2 102,0 — — — — — —
3", 11,609 | 42,77 45,0 69,9 102,0 — — = — — —
4 114,309 | 44,04 45,0 76,2 102,0 — — 3N — — —
a8  Tolerance |+0,5 € Tolerance _J, R Tolerance 810
b Tolerance |* %’0 f Tolerance _ 8,79 i Tolerance _ 8'13
¢ Tolerance |*3% 9  Tolerance _ 204 i Tolerance _ 8’15

Tolerance o

Table 86 — Recommended bullplug installation procedure

Size Minimum recommended turns
past hand-tight condition
Y5, %, and 1 1,
2 through 4 2

Thread compounds_tested in accordance with 1ISO 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 werking pressure and test pressures up to 103,5 MPa. However, re-tightening
up toyan/additional one or two turns may be required in some cases.

10.21.4 Quality centrol

Product Ssped ificatian levels are not applirahln iTe) hll”phng The ﬁllla“fy cantral mquirpmpnte shall be in alccordance

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.

10.22.2 Design

Internal pressure-relief check valves, internal threaded connections and other internal devices are permitted for
valve-removal 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 bodieg, shall be in
accordande with annex L.

10.22.4 WMaterials
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 MPg (10 000 psi)

working pilessure 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 Quality control

Product specification levels are not applicable to valve-removal plugs. The quality control requiremenits shall be in
accordande with Table 26, PSL 2. Pressure testing is‘dot required for valve-removal preparations and valve-
removal plugs.

10.22.6 Marking

Marking shall be according to 8.10.

10.22.7 Ptoring and shipping

Valve-remjpval plugs shall be steyed and shipped in accordance with clause 9.
10.23 Other pressure=boundary penetrations

10.23.1 (General

Other prepsure-boundary penetrations shall be capable of maintaining a leak-tight seal at the rated working
pressure dnd-femperatures

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.

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.
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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 Marking

There are no

marking requirements.

10.23.6 Storing and shipping

Storing and {
10.24 Bac
10.24.1 G¢
Back-pressu
10.24.2 De
See 10.21.2,

10.24.3 Mg

Body materi
manufacture

10.24.4 Qu

Product speg
accordance

10.24.5 M3
Marking shal

10.24.6  Stq

Storing and s

hipping shall be in accordance with clause 9.
-pressure valves

neral

e valves shall meet the requirements of tubing hangers.

5ign

terials

bl shall meet the requirements of 5.11. Material™or other parts shall be in accordanc
's written specifications.

ality control

ification levels are not applicable to*back-pressure valves. The quality control requirements
vith Table 26.

rking

be in accordance with 8.12.

ring and shipping

hipping shall'be in accordance with clause 9.

and remanufacture

11 Repair

b with the

shall be in

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 4

a) assist

b) assist
well e

To use th
configurat
together w
be manufg

A.2 Dat

The follow
chokes an
are design

The effec
explicitly
loading co

The purch

A.3 Typlical welhead 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 @nhd ¢
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 compléted 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 attaech€d to the purchase order or request fq

A sheets

ing pages contain questions and information that can be used to select wellhead equipm
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. hending moments, tensions, etc.) on the assembly of compon
\Jddressed by this International Standard (see 4.2.1.3). The purchaser should specify any
hfiguration.

aser should specify)whether the performance verification procedures in annex F are applicak

of-typical wellhead and christmas tree configurations are shown in Figures A.1 and A.2.

ment. These
hristmas tree

the purchaser in communicating his particular needs and requirements, as well as infornmpation on the

The typical
b Figure A.3,

ith its instructions, provides the recommended practice ‘as’'to which PSL each piece of equipment should

r proposal.

ent, including
5 A3 to A.12

ents are not
exceptional

e.

A\Iso included

les‘of casing and bit programmes that are consistent with the wellheads as shown

are examy

A.4 Product 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.

©1S0 2001 -
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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.

hows the recommended specification level for primary equipment. Primary equipment.-of zlt wellhead

Figure A.3 s

assembly indludes as a minimum:

— tubing head;

— tubing hanger;

— tubing head adapter;

— lower master valve.

All other wellhead parts are classified as secondary. The specification. level for secondary equipment may be the
same as or lgss than the level for primary equipment.

The selection of PSL should be based on a quantitative risk analysis which is a formal and systematic approach to
identifying p¢tentially hazardous events, and estimating the likelihood and consequences to people, environment

and resource

s, of accidents developing from these events:

The following comments apply to the basic questions asked in Figure A.3.

A.4.2 NACE?

This applies |f the partial pressure of hydregen sulfide (H,S) in the produced fluid equals or exceeds thg¢ minimum
amount spedified by NACE MR 0175 for\sour service.

A.4.3 High|H,S concentratian

Use “Yes” if|the HoS concéntration of the produced fluid is such that in air an H,S concentration of [70 x 10-6
(70 ppm) can develop in case of a leak (human sense of smell cannot detect concentrations higher than 70x 10-6).
Alternatively |use “Yes8™if the radius of exposure (ROE) to 100 ppm H5,S is greater than 15 m (50 ft) from the
wellhead. RQE jis defined in Texas Railroad Commission Rule 36, see A.4.4. Other methods of calculating ROE
may apply depending on local regulations.

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 H»S threatening life
and environment near the wellhead. The following list of items can be used for determining potential risk:

100 ppm ROE of H5S 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;

500 ppm ROE of H,S is greater than 15 m (50 ft) from the wellhead and includes any part of a public area

ing a public road,;

a)
b)

includ
c) wellis
d) wellis
e) wellis
f) wellid
g) wellis
h) well ig
These cor
A.45 Ra
A451 _
are not giv
ROE may
A.45.2

X=(

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 lecal regulatory requirements shoul

dius of exposure (ROE) of H,S

The following information is taken from TexaS’Railroad Commission Rule 36. S| 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 ;100 ppm ROE:

| ,589)(mole fraction H,S)(0)]0,625 8

For deternining the location of the 500 ppm ROE:

D,454 6)(mole fraction-H,S)(0)]0,625 8

i$ the radius’of exposure, in feet;

i$ theumaximum volume flowrate determined to be available for escape, in cubic feet per day;

i be met.

ivalent rules
Df calculating

H,S is the mole fraction of hydrogen sulfide in the gaseous mixture available for escape.

A.453

a)

b)

The volume flowrate used as the escape rate in determining the radius of exposure shall be that
specified below, as applicable.

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.

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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sivity 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 shall 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 conqrosivity Twettsas strowrm i Tabte A T This table s aguidetimeonty:

Analysis of p|

The minimur
partial press
variables, su

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 relative effect of
ures on the corrosion rate are strongly influenced by other environmentalfactors and
Ch as:

a) temperature;

b) H,S levgl;

c) pH;

d) chloridelion concentration;

e) sand prqduction;

f)  water prpduction and composition;

g) types and relative amounts of produced hydrocarbons.

Finally, the purchaser should consider future service of the well when selecting a material class. This shd

increasing
production

uld not be

limited to anticipated changes in the acid gas partial pressures for production or increased water production with or

without incre
other well tre)

ased chloride content, but also should include consideration of operations such as acid
atments.

Table/Axl™— Relative corrosivity of retained fluids as indicated
by CO, partial pressure

fication or

218

Retained fluids Relative corrosivity Partial pressure of CO,
MPa (psia)
General service non-corrosive <0,05 (<7)
Genetrat-service stighttycorrosive 6,65t0-6;2¢ +to-36)
General service moder_ately to highly >0,21 (> 30)
corrosive
Sour service non-corrosive <0,05 (<7
Sour service slightly corrosive 0,05t0 0,21 (7 to 30)
Sour service moder_ately 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, (mq) Chlorides (mg)
H,S (mg) Other

Anticipated completion or future workover or recovery operations which would affect pressure, temperature or fluid content:

New valueks:

Are there any government regulations that apply or must be met by this equipment?

If so, which one(s)?

Water or brine pH:
Does NAJE MR 0175 apply?

Will scale, |paraffin, corrosion or other types of inhibitors be used?

Inhibitor type: Inhibitor carrier: Batgh ‘@r continuous inhibition?
Will acidifi¢gation be performed? Type of acid:
Anticipated production rates: m?3/d oil/condensate
m3/d gas
m3/d S&W 2
Will erosioh be a concern? Cause:
External cpating? Yes, type No
Internal coating? Yes, type No

Delivery rdquirements:

Special shjpping, packing and storage instructions:

Casing prggramme

Top joint in string

Size kg/m (Ib/ft) Grade Connection Total string Bit size
(OD) hanging wt mm (in)
daN (Ibs)

Conductor

Surface casing

Protective casing

Production casing

Tubing

Type of completion: single or multiple

a

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: PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

Outlets:

Equipment fof outlets:

Lock screws?| Yes

Baseplate requirements:

No

Slze:

Rated working pressure:

Type:

Number:

Valve-removal plug:

Valves (inboard): Qty PSL: PR: |
Valves (other): Qty PSL: PR: |
Companion flanges: Qty PSL:

Bullplugs: Qty

Nipples: Qty

Needle valves: Qty

Gauges: Qty

Lock screw function:

Special mateifjial requirements:

Casing hange

=

Size:

Type:

PSL:

PR:

Temperature fating (Table 2):

Material clasq (Table 3):

Retained fluid corrosivity (Table*A.1):
Witness? Yes @

No

External coating? NO Yes

If yes, type

Internal coati

If yes, type

Flange bolting
Main run (studs):
Outlet inboard (studs):
Outlet other (studs):

Test and auxiliary equipment:
Wear bushing:

Running and retrieving tools:

Test plug:

Other requirements:

&  |f yes, specify what and by whom.
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Casing-head spool
Bottom connection:

Top connection:

Outlets:

PSL: PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

QizA:

Equipmentfor outlets:

Lock screws? Yes No

Special mgterial requirements:

S=4ravn

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:

Temperatuyre 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 cohting? No Yes If ves 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 PSL: PR:
Bottom connection: Size:
Rated working pressure:
Type:
Top connection: Size:
Rated working pressure:
Type:
Outlets: Size:
Rated working pressure:
Type:
Number:
Equipment fof outlets: Valve-removal plug:
Valves (inboard): Qty PSL: PR: |
Valves (other): Qty PSL: PR: |
Companion flanges: Qty PSL:
Bullplugs: Qty
Nipples: Qty
Needle valves: Qty
Gauges: Qty
Lock screws? Yes No Lock screw function:

Material requirements:

Bottom tubing spool pack-off: Size:
Type:
PR:
Tubing hanggr: Size:
Type:
PSL:
PR:

Back-pressure valve type:

Surface-controlled(subsurface valve control lines:

Temperature fating (Table 2):

Material clasq (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 requirements (Table 49) Non-exposed Exposed Exposed (low strength)

Main run (studs): (nuts):

Outlet inboard (studs): (nuts):

Outlet other (studs): (nuts):
Test and auxiliary equipment:

Wear bushing:

Running and retrieving tools:

Test plug:

Other requirements:

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

Bottom connection:

Top connection:

PSL: PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

Pack-off type:

Size:

Temperatuyre rating (Table 2):

Material cl@ss (Table 3):

Retained fluid corrosivity (Table A.1):
Witness? [fes 2

No

External cqating? No Yes

If yes, type

Internal copting? No Yes

If yes, type

Flange bolfing requirement (Table 49)
Main ryn (studs):

Non-exposed Expased Exposed (low strength)
(nuts):

a

If yes, gpecify what and by whom.

Table A.7 — Wellhead equipment data sheet — Tubing head adaptor

Tubing head adaptor

Bottom cofnection:

Top conneftion:

PSl PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

Surface-cantrolled subsurface Safety valve outlets:

Numbey:

Size:
Electrical feed-throigh connection?
Special mgterial'requirements:
Temperature rating (Table 2
Material class (Table 3):
Retained fluid corrosivity (Table A.1):
Witness? Yes 2 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):

a

If yes, specify what and by whom.
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Table A.8 — Wellhead equipment data sheet — Christmas tree and choke

Christmas tree — Single __ Dual ___ Solid block ___ Stacked

Size Material @

Lower master valve

Upper master valve

Swab (crown) valve

PSL PR

Witness? b

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 fluig
Temperature
Material class

hnges

nges

conn.

[ pressure:

corrosivity (Table A.1):

rating (Table 2):

(Table 3):

Upper mastel prepared for actuator: Yes No If yes, specify class | or Il below PR cplumn
Wing valve—jnboard prepared for actuator: Yes N6 If yes, specify class | or Il below PR cplumn
Wing valve—pther prepared for actuator: Yes No If yes, specify class | or Il below PR cplumn
Choke: adjusjable or fixed:
Orifice size: Nominal size:
Pressure drop:
Flowline conrjection: Size:

Type:
Special matefial requirements:
Other requirements:
Upper masterfvalve type actdator requirements:  Pneu./piston Hydr./piston Elecfric _
Supply presspre/power Pneu./diaphragm Hydr./diaphragm __ Elecfric ___
Air Gas
Wing valve type.actuator requirements: Pneu./piston Hydr./piston Elecfric __

Preu-/diaphragm Hydrfdiaphragm———FEleetric _

Supply pressure:
Other:

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.

b

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

A. Bottom connection:

Outlets:

PSL: PR:

Size:

Rated working pressure:

Type:

Size:

Rated working pressure:

Type:

Equipmentfor outlets:

Number:

Valve-removal plug:

Valves (inboard): Qty PSL: PR:
Valves (other): Qty PSL: 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:
Temperatuyre rating (Table-2):
Material cl@ss (Table 3):
Retained fluid corresivity (Table A.1):
External cqating?* No Yes If yes, type:
Internal cobtrg=2—Ne Yes H-yestype:
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.

© ISO 2001 - All rights reserved
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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 mateifjial requirements:

Casing hangs

=

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 other (studs):

Test and auxiliary*equipment: (top and/or bottom)

Wear bushings:

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 safety valves

General

Special environmental conditions

Coating

Shipping instructions

SSV/USV Valve

SSV/USV

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

UsSv

Model and type

Model and type

Purchaser-to_specify available supply pressure, if applicable.

Working water depth

©1S0 2001

— All rights reserved
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Table A.11 — Wellhead equipment data sheet — Choke sizing

Applic

ation

Fluid

Quant

ity

End connections/A&B Dimensions 2

Pressure rating/Inlet

Outlet

Temperature rating

Mater|

al class

Body
7

Trim

PSL

PR

Servid

e conditions at

Max. flow (Units)

Normal flow (Units) Min. flow (Unitg

Press!

ire | Inlet

Outletor A P

Temp

Brature at inlet

Oil

Flowrate

S.G. (if available)

Gas

Flowrate

or G.O.R.

S.G. (if available)

Liquid

Flowrate

S.G. (if available)

Manu

hl/actuated

Actua

or type/make/model

Powe

source

Manu

Al override

Positi

n 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 -
Setf-tontained — [ Stand-atone power SOuTCe _
Supply requirements/specifications
Pneufnatic Hydraulic
Availgbility MPa (psi) Availability MPa (psi)
May. Min. Max. Min. [
Clean|air Well fluid
Nitrogen non-NACE NACE [
Well das non-NACE Self-contained
Other NACE Other
Electlic
Voltage
DC AC Phase Frequency
Curreft available
Other
Actudtor requirements Field data
Specifications Actuator Customer
Tempegrature rating (Table 2) Field location
Retaifed fluid (Table A.1) Platform
Materlals class (Table 3) Well No.
Extermpal coating? No Yes Closed-in tubing head pressure MP4 (psi)
If yestype
Accessories
Fusible hold-open device
Manual hold-open device
Quick exhaust valve
Pasition indication a) local
b) remote

Bonnet requirements

Size

Model

Maximum working pressure

Material class:

Specification
SSV PR2

PSL

MPa (psi)

Temperature rating:

© ISO 2001 - All rights reserved
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a) Option 1

/\ e) Surface safety valve
Option 5

b) @ption 2

c) Qption 3
2
d) Surfacg safety valve @
Ogtion 4
Key
1 Tubing hejad top flange 34,5 MPs (5 000 psi)
2 Casing hdad top flange 20,7 MPa (3 000 psi) or 34,5 MPa (5 000 psi)
Typical programmes
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 1g) x 139,7 (5,4e) 200,0 (7 Ig) 279 — 20,7 (11 — 3 000) 179 — 34,5 (7 '35} 5 000)
244.5 (9 Yg) x 177:837) 215,9 (8 '/,) or 222,2 (8 L) or
273,1 (10 /) x 193¢77(7 °lg) 250,8 (9 Is) 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) Option 1

/\ e) Surface safety valve
Option 5

69,0 MPa (10 000 psi)
H) Option 2

d) Option 3

d) Surface safety valve %‘j:ﬂ }
Option 4
o 34,5 MPa (5 000 psi)

®

Figurne A.2 — Fypical wellhead and tree configuration 69,0 MPa (10 000 psi) rated working pressure

f) Casing back-prepsure
control valve
Option 6

69,0 MPa (10 000 ps})
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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 -345 279-69,0 179 - 69,0
406,4 x 298,5 x 244,5 x 177,8 Liner 374,7 x 269,9 x 215,9 425 -345 346 - 69,0 179 - 69,0

279-69,0

339,7 x 244,5x 177,8 311,2 x 215,9 x 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 programmes (US customary units)

Casing prpgramme Bit programme Casing-head Casing-head Fubingthead
housing top flange spool top flange top flgnge
in in in — psi in — psi in — psi
16 x 10 1ax 7% 143,%x 9 "lgor 9%, 16/, — 5 000 11 - 10 000 7 ' — 10 000
16 x 11 3/, x 9 %l x 7 Liner 143, x 10 *g x 8 /3 16 */, — 5 000 13 %/5 — 10 000 7 ' — 10 000
11 - 10 Q00
1335 xPolgx 7 12Y,x8%,x6 13 %5 — 5 000 11 — 10000 7 "6 — 10 000
103, x[f %lgx 5 97lgx 6", 16 — 5 000 11 €120 000 7 "6 — 10 000

Figure A.2 — Typical wellhead and tree configuration 69,0 MPa {20 000 psi) rated working pregsure
(continued)
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Start here
Rated working
pressure Yes High H,S Yes
>103,5 MPa concentration? PSL3G
(15 000 psi)
No
Gaswel |2 PSL 3G
No
PSL 3
) > 34,5 MPa
Yes High H,S Yes Rated working ’ Ye
NACE? concentration? pressure i Gas well PSL 3G
(5000 psi)
No No < 34:5'MPa | PSL3
(5.000 psi)
PSL 2
G I Yes Rated working > 34,5 MPa (5 000 psi) PSL 3
as we pressure
< 34,5 MPa (5 000 psi)
No PSL 2
Rated working > 34,5 MPa (5 000 psi) oS 2
pressure
< 34,5 MPa (5 000 psi)
PSL 1
Rateq working > 34,5 MPa Gas well Yes PSL 3
prgssUre (5 000 psi)
No
PSL 2
< 34,5 MPa (5 000 psi)
PSL 1

© ISO 2001 - All rights reserved
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Annex B
(informative)

US customary unit tables and data for this International Standard

B.1 General information

B.1.1 Purp

This annex p
to those Sl u

The dimensi

that would H
Standard.

B.1.2 Con

L)SG

rovides dimensions and data expressed in US customary units which may be usedyas‘alterr
nits used in the body of this International Standard.

bnal values obtained by application of the conversion rules in this annex aredifferent from
e obtained by exact conversion of the dimensional values given in-the) body of this In

ersion rules

The dimensipns 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)
exact m

EXAMPLE
NOTE Th

Then dg
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 fractional inch system. Therefore, a dimensior
s actually means 4 °/1¢ or 4,312 5 in.

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 of the dimension.

If the above)dimension were to be rounded to the nearest even 5 mm, the resulting dimensio

the cenversion is in three steps, as follows: 4,31 in ~ 4,312 5 in » 109,537 5 mm ~ 110 mm.

ative units

the results
fernational

Hance with

is done to
of 4,31 in

obtain the

mensions,

h would be

In all cases,

nterchangeability takes preference over mathematical conversion.

The same holds true for conversions from metric dimensional units of future specified equipment into US customary

units.

B.2 6B an

d 6BX flanges

B.2.1 Pressure ratings

The selected ratings in megapascals have been converted from the dimensional tables of APl 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:

234
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MPa psi

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

B.22 N

Nominal b
values to §

B.2.3 Ty

The desig
permits sd
flanges. F

5| 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 Y5 0r 3 45
103 4y
130 5
179 7 s
228 9
279 11
346 13 °/g
425 16,
476 187,
527 20°,
540 21,
680 26 %,
762 30

be 6B flange-dimensions — Interchangeability

n of 6B_flanges is based on the design of ASME B16.5 steel flanges. This common set o
me interchangeability between the two designs if ring joint flanges are used on the corresp
br-this reason it was decided to preserve this interchangeability by considering the previou

ANSI met

pre sizes for flanges in this International Standard were converted from the rounded US’cystomary unit

f dimensions
onding ANSI
5ly published

s resulted in

ic ﬂ:\ngn dimensions when ncfnhliehing the metric sizes for this International Standard. T

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.

© ISO 2001 - All rights reserved
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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 thel nearest 5 mm. This is consistent with ANSI practice.

EXAMPLE 2 8,12 in~ 8,125 in » 206,375 mm ~ 205 mm. Tolerance: 0,06 in~ 2 mm; 0,12 in~ 3 mm.

¢) Maximum chamfer

EXAMPLE 3 0,12in~3 mm; 0,25 in~ 6 mm.

d) Raised-face diameter

Round to nearest 1 mm. Tolerance: + 1 mm.

e) Thickness of flange

Round up to jnext 0,1 mm. Tolerance: + 3 mm.

f) J1, 32 apd J3 dimensions
Round to negrest 0,1 mm. Tolerance on J1: — 3 mm.

g) Radius a4t back face

Convert as f¢llows:

h) Bolt holg location

Tolerance: 0)8 mm.

i) Boltcircle

Round to nearest 0,1 mm.

i) Bolt hole diameter

mm in

10 0,38

16 0,62

19 0,75

21 0,81

25 1,00

Round up to next even millimetre. Tolerances are as follows:

Hole size Tolerance
<42mm (jgs) mm
> 42 mm (jjs) mm

236
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Stud lengths

Recalculate in metric units and round to nearest 5 mm.

)

Segmented flange dimensions

Segmented flange dimensions are as follows:

m)

Round all dimensions up to the nearest 0,5 mm. Tolerance: + 1 mm.

n)

Convert exactly to the nearest 0,01 mm except for the hole size D of the/RX and BX ring joints.

B.3 Othler equipment dimensions

B.3.1 Valve end-to-end dimensions — Interchangeability

For all valyes having corresponding end-to-end dimensions in ASME B16.34, the ASME B16.34 metri
have beer used. For all other valves, the dimensian is rounded to the nearest 1 mm, with a tolerance @

B.3.2 Crpss and tee centre-to-end dimensions

These dimensions are rounded to the(nearest 0,5 mm with a tolerance of + 0,08 mm.

B.3.3 MJltiple completion-centreline spacing

These dimjensions are converted and expressed to two decimals. The resulting dimension and toleré

selected sp that the physical size will always be within the tolerance range of 0,005 in when a toleranc
is applied.
EXAMPLE Bimension, 1,390 in from flange centre = 0,005 in. Alternatives are as follows:

Lower limit{ 1385 in ~ 35,179 mm (35,18 or 35,19).

Rough machine dimensions for inlaid ring grooves

Ring gasket and groove dimensions

E dimension: Round to nearest 0,1 mm.

F dimension: 0,12 in becomes 3 mm.

K dimension: Round to nearest 0,1 mm. Tolerance: (*g's) mm.

Q dimension: Round to nearest 0,01 mm. Tolerance: + 0,25 mm.

C dimensions
f 2 mm.

\nce shall be
p of 0,12 mm

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 Length

1 inch (in) = 25,4 millimetres (mm), exactly

© ISO 2001 - All rights reserved
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B.4.2 Pressure/stress
1 pound-force per square inch (psi) = 0,006 894 757 megapascal (MPa)
1 megapascal (MPa) = 1 newton per square millimetre (N/mm?2)

NOTE 1 bar = 0,1 MPa.

B.4.3 Impact energy

1 foot-pound (ft-Ib) = 1,355 818 joule (J)

B.4.4 Torque

1 foot-pound|(ft-Ib) = 1,355 818 newton metre (N-m)

B.4.5 Temperature

Celsius = 5/9 (Fahrenheit — 32)

B.4.6 Forc

D

1 pound-forcg (Ibf) = 4,448 222 newton (N)

B.4.7 Mass

1 pound-mags (Ibm) = 0,453 592 37 kilogram (kg) exactly

B.5 US cystomary unit tables and figures

US customaly unit versions of the data in tables and figures given in Sl units in the main body of this International
Standard arg included in this annex to prevent cluttering the tables or figures with more numbers than cap easily be
read without|confusion. For the convenience of the user, the figures and tables are numbered in this afnex using
numbers ideptical to those in the main_body but with the prefix B. Users of this annex should review all|notes and
explanations|that accompany the samé table specified in the main body of this International Standard.
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Dimensions in inches

2 /4
2 /4 I——
// 10° +1°

375° £2,5° < 7° K Y

w© R 178
~ 37,5° £2,5°
vi —_— R
~ N
NEEE
] Al 3
~| 8 ™
N >
m
S~
-
0 N
N I
a) For neck thickness < 7/8 b) Foneck thickness > 7/8

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°
N Q"{L
£, 23S
,]e 1T /
< b
| =] </ 8| 8
<>
A
1
1 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
) @ | 62| @ ® |  ® @ ® |[ o
Nominal size Basic flange dimensions
and bore - - - - - ) -
of flange Maximum Qutside 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 Q X
+0,12
0
2 2,09 5,50 ¥ 0,06 0,12 125 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
4 4,28 10,75 + 0,06 0,12 6,88 1,81 1,50 6,00
LA 5,16 13,00 +0,06 0,12 8,25 2,06 1,75 7,44
7Y 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
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Table B.36 (continued)

Dimensions in inches

ISO 10423:2001(E)

@aw | ay | @ | @y ay | as | e
Bolting dimensions
Diameter Number Diameter Diameter of bolt holes Length Ring

of bolt of bolts of bolts of stud number
circle bolts

BC tol. 2 Lssh R or RX
5,00 8 ®lg 0,75 +0,06 4,50 23
5,88 8 %, 0,88 +0,06 5,00 26
6,62 8 A 0,88 +0,06 5,25 31

8,50 8 I 1,00 +0,06 6,00 37
10,50 8 1 1,12 +0,06 6,75 4y
11,50 12 1 1,12 +0,06 7,00 45
13,75 12 1% 1,25 +0,06 8,00 49
17,00 16 1Y, 1,38 +0,06 8,75 53
19,25 20 1Y, 1,38 +0,06 9;00 57
23,75 20 1%, 1,62 +0,09 10,25 65
28,50 24 1%, 1,75 +0,09 11,75 73

a

Minimum bolt hole tolerance is — 0,02.

© ISO 2001 - All rights reserved
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Table B.36 (continued)

Ji
o 1 1 — |

| | | | |
V2121 MY 7\

b) Threaded flange c) Welding neck line-pipe flange

N

Ly

Dimensions in inches

) an | ay | ay | o | e | @
Nominal size Hub and bore dimensions
and bore - - -
of flange Hub length Hub length Hub length Neck dianieter welding Maximum
threaded threaded welding neck line*pipe flange bore of
line-pipe casing neck line- welding
flange flange pipe flange neck flange
L, Le Ly 0,06 H, tol. J
2 1,75 — 3,19 2,38 35 2,10
2% 1,94 — 3,44 2,88 *99 2,50
3 Y, 2,12 — 3,56 3,50 by 3,10
4 2,44 3,50 4,31 4,50 *3% 4,06
5 Y, 2,69 4,00 4,81 5,56 by 4,84
7 e 2,94 4,50 4,94 6,63 ro52 5,79
9 3,31 5,00 5,56 8,63 * 948 7,84
11 3,69 5,25 6,31 10,75 ro52 9,78
13 %/ 3,94 3,94 — — — —
16 %, 4,50 4,50 — — — —
21Y, 5,38 5,38 — — — —
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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°
U
N Q\Q‘
A 0 2
,/2 1T /
< b
o
<
| =] <| 8| 8
<
A
|
4 _ 1
I
a
; Z
NOTE Ring groove to be concentric with bore within 0,010 tetal indicator runout.
a8  Referepce dimension.
b Break gharp corners.
¢ Top.
d  Bolt hole centreline located within 0,03 in of theoretical BC and equal spacing.
a) Flange section integral flange
Dimgnsions in inches
(1) B ® | @ | o ®) @ ®) ©)
Nominal sige Basic flange dimensions
and 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
B oD tol. C K T Q X
+0,12
0
2 269 8:56 +0-06 6:32 4:88 8% 156 4,12
2% 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%y 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 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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ISO 10423:2001(E)

Table B.37 (continued)

Dimensions in inches

244

@w | ay | @@ | @ | @ | ay | e
Bolting dimensions
Diameter Number Diameter Diameter of bolt holes Length Ring
of bolt of bolts of bolts of stud number
circle bolts
BC tol. 2 Lo R or RX
6,50 08 Ig 1,00 +0,06 6,00 24
7.50 08 1 1,12 +0.06 6.50 27
7,50 08 Ig 1,00 +0,06 6,00 31
9,25 08 1% 1,25 +0,06 7,00 37
11,00 08 1Y, 1,38 +0,06 7,75 41
12,50 12 1% 1,25 +0,06 8,00 45
15,50 12 1%, 1,50 +0,06 9,00 49
18,50 16 1% 1,50 +0,06 9,50 53
21,00 20 1% 1,50 +0,06 1025 57
24,25 20 1% 1,75 +0,09 11,75 66
29,50 20 2 2,12 +0,09 14,50 74
a Minimum bolt hole tolerance is — 0,02.
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Table B.37 (continued)

ISO 10423:2001(E)

|
S N— _ |
A | S P | —
~ . . . . H .
W%, | i )
{—'I—— ! = 1 é—i—— ! ——
I I I I I I
b) Threaded flange c) Welding neck line-pipe flangle
Dimensions ip inches
(1) an | avy | ay | e | en~d @ | @
Norhinal size Hub and bore dimensions
i]%::ég Hub length Hub length Hub length Hub length Neck diameter welding Maxiimum
threaded threaded tubing welding neck line-pipe flange bqre
line-pipe casing flange neck line- of wdlding
flange flange pipe flange neck flange
L, Lc Lt Ly +0,06 H, tol. 1
2 2,56 — 2,56 4,31 2,38 iy 1p7
2% 2,81 — 2,81 4,44 2,88 ity 2,85
3, 2,44 — 2,94 4,31 3,50 b 293
4 3,06 3,50 3,50 4,81 4,50 by 36
5 Y 344 4,00 S 5,31 5,56 b 484
7Y 3,69 4,50 — 5,81 6,63 ro3e 579
9 431 5,00 — 6,69 8,63 by 747
11 4,56 5,25 — 7,56 10,75 ro3e 9,84
13 4,94 4)94 — — — — 1
16 %, 5,06 5,69 — — — — +
203, 6,75 6,75 — — — — +
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ISO 10423:2001(E)

Table B.38 — Type 6B flanges for 5 000 psi rated working pressure (US customary units)

Dimensions in inches

= [ x 45°
= [ x 45°
L
Q Q\Q‘
4’0 .
,72'_'_' /
g b
< — = x| g8
<>
A
|
1 I |
I
a
, Z
NOTE Rihg groove to be concentric with bore within 0,010 totalindicator 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

@) @ O | @ | ®) @ ®) ©
Nominal size Basic flange dimensions
and 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
B OD tol. C K T Q 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
4y 4,28 12,25 +0,06 0,12 7,62 2,44 2,12 6,38
5 g 5,16 14,75 +0,06 0,12 9,00 3,19 2,88 7,75
7 he 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
11 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

ISO 10423:2001(E)

@aw | ay | @ | @y ay | as | e
Bolting dimensions
Diameter Number Diameter Diameter of bolt holes Length Ring

of bolt of bolts of bolts of stud bolts number
circle

BC tol. 2 Lssh R or RX

6,50 8 I 1,00 +0,06 6,00 24

7.50 8 1 112 +0,06 6,50 27

8,00 8 1% 1,25 +0,06 7,25 35

9,50 8 1Y, 1,38 +0,06 8,00 39
11,50 8 1, 1,62 +0,06 10,00 44
12,50 12 1%, 1,50 +0,06 10,75 46
15,50 12 1%, 1,75 +0,09 12,00 50
19,00 12 17 2,00 +0,09 13,75 54

a

Minimum bolt hole tolerance is — 0,02.
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ISO 10423:2001(E)

Table B.38 (continued)

Ji
Ay [ 1 . I D) 7z ;

| | | | |
Va2 1 MY 7\

b) Threaded flange c) Welding neck line-pipe flange

N

Ly

Dimensions in irfches

@ | a | e | a9 | eo | e {2 e | e
Hub and bore dimensions
Nominfal size | Hub length Hub length Hub length Hub length NeCk diameter welding- Maximum
and pore threaded threaded tubing welding neck line-pipe flange bore off
of flange line-pipe casing flange neck line- weldinp
flange flange pipe flange neck flaijge
L, Le Lt Ly = 0,06 H, tol. J
2V 2,56 — 2,56 4,31 2,38 35 1,72
2% 2,81 — 2,81 4,44 2,88 by 2,16
31/s 3,19 — 3,19 4,94 3,50 by 2,65
456 388 3,88 3,88 5,19 4,50 *3% 347
5|/ 4,44 4,44 c 6,44 5,56 by 4,34
7Y 5,06 5,06 — 7,13 6,63 ro52 5,22
6,06 6,06 — 8,81 8,63 * 948 6,84
il 6,69 6,69 — 10,44 10,75 ro52 8,53
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ISO 10423:2001(E)

Table B.39 — Rough machining detail for corrosion-resistant ring groove (US customary units)

Dimensions in inches
Surface roughness in microinches

23° £0,5°

—

N

R 0,062
a  See note.
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 R 44 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 0498 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 R73 23,86 0,81 0,52
BX 167 30,58 1,18 0,98 R 74 24,11 1,06 0,64
BX 168 30,81 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
R202 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
R252 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 R91 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 R2012 2,36 0,50 0,30
R 37 6,67 0,75 0,45 R 2052 2,80 0,50 0,42
R 39 7,17 0,75 0,45 R2102 4,20 0,66 0,39
R2152 5,92 0,75 0,45
R2152 5,92 0,75 0,45
NOTE Allow 1/8 in or greater for final machining of weld overlay.
8  See10.1.2.4.5.
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ISO 10423:2001(E)

Table B.40 — Type 6BX integral flanges for 2 000 psi; 3 000 psi; 5000 psi and 10 000 psi rated working

pressures (US customary units)

Dimensions in inches

T
aub > _/3
= R 0,12
1 R
N /
. 77
8| &||x| . +————T=| 3| <
5/ 771 L
()
1Y
= C x 45°
= [ x 45°
Y Z
NOTE Ring groove to be concentric with bore within 0,010 total indicator rtunout.
a  Bolt hole ¢entreline located within 0,03 in of theoretical BC and equal'spacing.
b Q"max = B (Table B.52);
“min. = 0,12 inch;
Q” may b¢ omitted on studded flanges.

¢ Break shg
d  Top.

250
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Table B.40 (continued)

ISO 10423:2001(E)

Dimensions in inches

(1) B 3 @) o | ©® | o | ®© © | a | @
Nominal Basic flange dimensions
Slf)%?gd 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; J, Jg R
+0,06 ot o2
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 44,19 +0,12 0,25 35,75 5,28 36,69 32,80 7,75 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 6,68 +0,12 0,25 36,31 6,58 38,19 34,30 7,75 0,62
5 000 psi
13 %/, 13,66 26,50 +0,12 0,25 18,00 4,44 18,94 16,69 4,50 0,62
163, 16,78 30,38 +0,12 0,25 21,06 5,13 21,88 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% 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 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
44 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 e 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 %/g 13,66 30,25 40,12 0,25 20,38 6,62 21,75 19,50 4,50 0,62
163, 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) @w | @ | a | a | a | an | as
Nominal Bolting dimensions
size and ) - ) . )
bore 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. 2 Lesh BX
2 000 psi
267, 37,50 20 1%, 1,88 +0,09 13,75 167
30 40,94 32 1%, 1,75 +0,09 14,25 303
3000 psi
263, 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 23,25 16 1% 1,75 +0,09 12,50 160
163, 26,62 16 17 2,00 +0,09 14,50 162
18 %, 31,62 20 2,12 +0,09 17,50 163
21Y, 34,88 24 2,12 + 0,09 18,75 165
10 000 psi
1% 5,75 8 %, 0,88 +0,06 5,00 151
2 e 6,25 8 %, 0,88 +0,06 5,20 152
2 %6 7,25 8 I 1,00 +0,06 6,00 153
3% 8,50 8 1 1,12 +0,06 6,75 154
4% 10,19 8 1Y% 1,25 +0,06 8,00 155
5 g 11,81 12 /A 1,25 +0,06 8,75 169
7 e 15,88 12 1, 1,62 +0,09 11,25 156
9 18,75 16 1Y%, 1,62 +0,09 13,00 157
11 22,25 16 1%, 1,88 +0,09 15,00 158
13 % 26,50 20 17 2,00 +0,09 17,25 159
16 %, 30,56 24 17 2,00 +0,09 17,50 162
18 %, 36,44 24 2, 2,38 +0,09 22,50 164
21Y, 40,25 24 2%, 2,62 +0,09 24,50 166
a Minimum-holt hole tolerance is — 0,02.
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ISO 10423:2001(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

r
a’ > J,
= R 0,12
_y
. 77
S| q| x| . ————=| 3] <
5/ 771 L
()
1Y 5
v
= ( x 45° .
b
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 €qual spacing.

b Q”max F E (Table B.52);
”min. £ 0,12 inch;
Q” may be omitted on studded flanges.

¢ Break g$harp corners.
d  Top.
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ISO 10423:2001(E)

Table B.41 (continued)

Dimensions in inches

(1) @ | o | o | & | © | o | ® | @ | aw | ay
Nominal Basic flange dimensions
size and - - - - - -
bore Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
of flange
face of flange of hub of hub
B oD tol. c K T J; J, Jg R
+0,06 3 D12
15000 psi
1% 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 2725 0,38
36 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 g 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 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
13 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
15 1,84 10,12 +0,06 0,12 4,62 25 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
7Y 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 0,256 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 10423:2001(E)

(1) aw | @ | a | an | a | an | a»
Nominal Bolting dimensions
size and - - - - -
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. Lesh BX
15 000 psi
1% 6,31 8 I 1,00 *9:08 5,50 151
2 6,88 8 I 1,00 T 6,00 152
2% 7,88 8 1 1,12 998 6,75 153
3 9,06 8 1Y, 1,25 T 7,50 154
4% 11,44 8 1% 1,50 *9:08 9,25 155
5% 13,50 12 1Y, 1,62 9% 1150 169
7 e 16,88 16 1Y, 1,62 iy 12,75 156
9 21,75 16 17 2,00 iy 15,75 157
11 28,00 20 2 2,12 0% 19,25 158
13 % 30,38 20 2, 2,38 %3 21,25 159
18 %, 40,00 20 3 3,12 M 26,75 164
20 000 psi
156 8,00 8 1 112 998 7,50 151
2 9,06 8 1Y 1,25 998 8,25 152
2% 10,31 8 1Y, 1,38 *9:08 9,25 153
36 11,31 8 1% 1,50 3% 10,00 154
4 14,06 8 17, 1,88 9% 12,25 155
7 e 21,81 16 2 2,12 iy 17,50 156
9 27,00 16 2, 2,62 Y 22,38 157
11 29,50 16 23, 2,88 9% 23,75 158
13 % 40,00 20 3 3,12 iy 30,00 159
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ISO 10423:2001(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”® > /g > 0,25
= R 0,12
R
N /
d—»
8| &||x| . +————T=| 3| <
5/ % L
1Y
= C x 45°
= [ x 45°
Y Z
NOTE Ring groove to be concentric with bore within 0,010 total indicator rtunout.
a  Bolt hole ¢entreline located within 0,03 in of theoretical BC and equal'spacing.
b Q"max = B (Table B.52);
”min. = 0,12 inch.
¢ Break shdrp corners.

d  Top.
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Table B.42 (continued)

ISO 10423:2001(E)

Dimensions in inches

(1) B 3 @) o | ©® | o | ®© © | a | @
Nominal Basic flange dimensions
Slf)%fgd 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; J, Jg R
+0,06 ot o2
10000 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% 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
4y 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 3,13 8,81 7,19 3,19 0,38
7 Y 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 %/g 13,66 30,25 +0,12 0,25 20,38 6,62 21,75 19,50 4,50 0,62
163, 16,78 34,31 +0,12 0,25 22,69 6,62 25,81 23,69 3,00 0,75
15 000 psi
15 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
44 4,09 14,19 + 0,06 0,12 7,62 3,09 7,69 6,25 2,88 0,38
54 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) @w | @ | a | a | a | an | as
Nominal Bolting dimension
size and - - - . -
bore 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. Lesh BX
10 000 psi
1% 5,75 8 %, 0,88 *398 5,00 151
2 6,25 8 %, 0,88 *398 5,25 152
2% 7,25 8 Iy 1,00 *3858 6,00 153
3 Y6 8,50 8 1 1,12 by 6,75 154
4 Y56 10,19 8 1Y 1,25 by 8,00 155
5% 11,81 12 1Y 1,25 *3858 8,75 169
7Y 15,88 12 1Y, 1,62 b 11025 156
9 18,75 16 1Y, 1,62 b 13,00 157
11 22,25 16 1%, 1,88 *35 15,00 158
13%, 26,50 20 17 2,00 108 17,25 159
16, 30,56 24 17l 2,00 £0.08 17,50 162
15 000 psi
1% 6,31 8 Iy 1,00 *3858 5,50 151
2 Y56 6,88 8 Iy 1,00 *3858 6,00 152
2% 7,88 8 1 1,12 *398 6,75 153
3 Y 9,06 8 1Y 1,25 By 7,50 154
456 11,44 8 IN/A 1,50 *3858 9,25 155
5% 13,50 12 1, 1,62 *39 11,50 169
7Y 16,88 16 1Y, 1,62 By 12,75 156
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Table B.43 — Type 6BX welding neck flanges for 20 000 psi rated working pressure
(US customary units)

ISO 10423:2001(E)

Dimensions in inches

T
nb
Q > Jy 2 0,25
= R 0,12
._?
d—»
Q| \
S| | x| . T———1| 2] <
5/ A L
“1Y )
=  x 45° L -
1 Cx 45° ./“X/
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 €qual spacing.
b “max. [ E (Table B.52);
"min. £ 0,12 inch.
¢ Break g$harp corners.
d  Top.
Dimgnsions in inches
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Nominal Basic flange dimensions
size and - ) ) ) ) :
b Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
ore ) . . .
bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
of flange
face of flange of hub of hub
B @D tol. C K T J; J, J3 R
+0,06 M 12
20 000 psi
156 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 12:8% +0;66 6712 5.4 372 6;8% 5,69 2:3% 0,38
36 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 he 7,09 25,81 +0,12 0,25 13,88 6,50 15,19 13,31 3,81 0,62
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260

Table B.43 (continued)

Dimensions in inches

(1) 12 | @3 (14) as) | @s) an | as
Nominal Bolting dimension
size and - - - . )
bore 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. Lssh BX
20 000 psi
1% 8,00 8 1 1,12 *398 7,50 151
2 Y56 9,06 8 1Y 1,25 by 8,25 152
2% 10,31 8 1Y, 1,38 *3858 9,25 153
3 11,31 8 1% 1,50 *398 10,00 154
4% 14,06 8 1%, 1,88 *39 12,25 155
7Y 21,81 16 2 2,12 *35 17,50 156
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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

r
a"b z /3
1,25
= R 0,12
1 ®
\y /
: 7
%E:kgﬂc——— "7\L]{
% X =
“TY
< ( x 45°
s ( x 45°
Y
NOTE Ring groove to be concentric with bore within 0,010 totakindicator runout.

a8  Bolt hole centreline located within 0,03 in of theoretical BC-ahd equal spacing.

b " ax F E (Table B.52);
Q”min. ¥ 0,12 inch.

¢ Break gharp corners.
d  This bdre optional.

€ Top.
f Test cdnnection. See Figure 22.

9 Y, 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 | & | © | o | ® | @ | aw | ay
Nominal Basic flange dimensions
size and - - - - - -
bore Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
of flange
face of flange of hub of hub
B oD tol. c K T J; J, Jg R
+0,06 3 D12
10000 psi
1% 1,84 7,38 +0,06 0,12 4,12 1,66 3,50 2,56 1,91 0,38
2 e 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 2725 0,38
36 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 5,5 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
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 e 2,09 8,75 +0,06 0,12 4,50 2,00 4438 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
36 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

Dimensions in inches

@ @ | @ | @y {vey | @y | an | as
Nominal Bolting dimensions
size and - - - . -
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. Lesh BX
10 000 psi
1% 5,75 8 %, 0,88 *398 5,00 151
2 Y56 6,25 8 A 0,88 0% 5,25 152
2% 7,25 8 I 1,00 *3858 6,00 153
3 Y 8,50 8 1 1,12 by 6,75 154
4 Yap 10,19 8 1Y 1,25 By 8,00 155
5/g 11,81 12 1Y 1,25 *3858 8,75 169
15 000 psi
1% 6,31 8 I 1,00 *398 5,50 151
2 Y56 6,88 8 I 1,00 by 6,00 152
2% 7,88 8 1 1,12 *3858 6,75 153
3 9,06 8 1Y 1,25 *3858 7,50 154
4% 11,44 8 1% 1,50 *398 9,25 155
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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

r
a"b z /3
1,25
= R 0,12
1 ®
\y /
: 7
%E:kgﬂc——— "7\L]{
% X =
“TY
< ( x 45°
s ( x 45°
Y
NOTE Ring groove to be concentric with bore within 0,010 totakindicator runout.

a8  Bolt hole centreline located within 0,03 in of theoretical BC-ahd equal spacing.
b 7 ax [ E (Table B.52);

max.

Q”min. ¥ 0,12 inch.
¢ Break gharp corners.
d  This bdre optional.
€ Top.
f Test cdnnection. See Figure 22.
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Table B.45 (continued)

Dimensions in inches

(1) @ | o | @ | o | ©® | o | © | a | ay
Nominal Basic flange dimensions
size and - - - - - -
bore Maximum Outside diameter Maximum | Diameter Total Large Small Length Radius
bore of flange chamfer | of raised | thickness | diameter | diameter of hub of hub
of flange
face of flange of hub of hub
B oD tol. C K T J; J, Jg R
+0,06 3 D12
15000 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) (12) (13) (14) (15) (16) (17) (18)
Nominal Bolting dimensiéons
size and - - - - -
bore Diameter | Number | Diameter Diametér of bolt Minimum Ring
of bolt of bolts of bolts holes length number
of flange )
circle of stud
bolts
BC | Leso BX
15 000 psi
5 1y 13,50 12 4, 162 | 188 11,50 169
20 000 psi
1% 8,00 8 1 1,12 *398 7,50 151
2 Y56 9,06 8 1Y 1,25 by 8,25 152
2% 10,31 8 1Y, 1,38 *3858 9,25 153
3 11,3% 8 1% 1,50 *388 10,00 154
4% 14,06 8 1%, 1,88 *39 12,25 155
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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

Vi

ISO 10423:2001(E)

- T«
~
WIS
® J4
2  Countdr-bore.
b Maximyim slope.
Dimgnsions in inches
Nominal size Flange thickness Hub diameter Counter-bere depth Added hiib thickness
B T J; E J,
2000 psi
% 4,97 32,91 0,844 D,38
73, 5,28 36,69 0,906 D,69
3000 psi
%6, 6,34 34,25 0,844 D,00
30 6,58 38,19 0,906 D,50
5000 psi
13 %/ 4,44 18,94 0,562 D,94
1E 3, 5,12 21,88 0,328 D,69
3, 6,53 26,56 0,719 D, 75
A, 7,12 29,88 0,759 D,88
10 000 psi
g 3,12 8,81 0,375 D, 25
1 4,06 11,88 0,438 D,38
9 2788 14,75 0,500 D,38
11 5,56 17,75 0,562 D,56
3 %/ 6,62 21,75 0,625 D,69
iE 3, 6,62 25,81 0,719 ,19
3, 8,78 29,62 0,719 ,00
b (A 9,50 33,38 0,750 ,25
15 000 psi
£ 3-86 9-62 8:375 0,25
7Y 14,69 12,81 0,438 0,31
9 15,75 17,00 0,500 0,56
11 17,38 23,00 0,562 0,50
13 % 18,06 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 % 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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Table B.47 — Dimensions for 5 000 psi rated working pressure segmented flanges for dual completion
(US customary units)

Dimensions in inches

Fr a
Q
- 5
W 4
- 20°
~| x| [ —\: 0,06 |
N
y j ;
« )
< 0,06 x45° = 012« 457
- BC T
NOTE Rihg groove to be concentric with bore within 0,010 total indicator runout.

a  Bolt hole ¢entreline 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
Slf)%?;d axi- Outside diameter Total Distance Minimum Diameter of hub Diameter | Depth of Ring
of flange mum 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 Q RX
*012 -0,02 +0,010
1% 1,39 512 +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 9/16 ,09 8,38 + 0,06 2,90 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 a4, 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 10423:2001(E)

Dimensions in inches

(1) @ | ay | a | @ | an | a® | a9 | o | e | e | @
Nominal Bolting dimensions
and bore - - B
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 z BB
1% 3,88 8,62 =008 5 3 38;5 = 5 275 %459 —
1% 4,62 0,75 *908 5 16 37 — %l 3,50 576 2,78
2 5,12 0,88 byt 5 19 35,5 — ¥, 3,75 6,0p 3,55
2% 6,38 1,12 iy 5 21 34,5 — 1Y 4,75 7,25 4,50
3, 7,06 1,12 *3%8 5 23 33,5 — 1Y 5,00 7,75 5,05
4% 8,12 1,25 byt 6 28,5 19 23,5 1Y 5,25 8,25 —
4'exa',] 812 1,25 iy 6 28,5 19 23,5 1% 5,25 8,25 —
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Table B.48 — Pipe thread counter-bore and stand-off dimensions (see ISO 10422 for dimensions L1, Lo and L)
(US customary units)

Key

w

T o

(¢}

P/2

Nressr sttt

Plane of Handtight engagement
Plane of gffective thread length
Plane of vianish point

Reference

dimension.

Internal thread length.

Without ¢

unter-bore.

With counter-bore.
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Table B.48 (continued)

ISO 10423:2001(E)

Dimensions in inches

(1) B 3 | @ 5) ®) | @
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 Q q
Line-pipe threads
Y 02124 01939 00398 0172 6 047 0,13
1, 0,394 6 0,366 8 0,214 5 0,180 1 0,60 0,13
¥ 0,360 6 0,3328 0,1791 0,1815 0,74 0,13
1, 0,461 5 0,4258 0,1357 0,3258 0,93 0,25
%, 0,454 5 0,418 8 0,128 9 0,325 6 1,14 0,25
1 0,584 5 0,541 0 0,248 8 0,3357 1,41 0,25
1Y, 0,588 5 0,545 0 0,255 2 0,3333 1,75 0,25
1Y, 0,605 2 0,561 7 0,271 4 0,3338 1,99 0,25
2 0,622 2 0,578 7 0,270 3 0,352 9 2,50 0,25
2% 0,889 2 0,826 7 0,395 3 0,493 9 3,00 0,38
3 0,867 7 0,805 2 0,3719 0,495 8 3,63 0,38
3% 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 0,407-6 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 1,0207 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 1,059 2 0,588 0 0,5337 14,19 0,38
16D) 10717 1,009 2 0,539 6 05321 16,19 0,38
18D} 1,083 7 1,0212 0,551 2 0,5325 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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Table B.48 (continued)

Dimensions in inches

B 2) 3) | @) (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 Q q
Long and short casing threads

4, 1.079 10165 05907 048813 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 °lg 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 7,13 0,38
7%l 1,146 1,083 5 0,658 1 0,487 9 W75 0,38
8 °lg 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
103%,2 1,146 1,083 5 0,655 6 0,490 4 10,88 0,38
11%,2 1,146 1,083 5 0,655 6 0,490 4 11,88 0,38
13 %52 1,146 1,083 5 0,628 1 0,517 9 13,56 0,38
162 1,146 1,083 5 0,625 6 0,520 4 16,19 0,38

202 1,146 1,083 5 0,625 6 0,520 4 20,19 3,8

Non-upset tubing threads

1,050 0,646 0,596 0 03201 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 03201 0,325 9 1,75 0,25
1,900 0,646 0,596 0 0,3201 0,325 9 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
3%, 0,646 0,596 0 0,1751 0,470 9 3,63 0,38
4 0,784 0,7215 0,301 0 0,483 0 4,13 0,38
4, 0,784 0,7215 0,301 0 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 0,3145 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
3%, 0,784 0,7215 0,301 0 0,483 0 3,88 0,38
4 0,784 0,7215 0,301 0 0,483 0 4,38 0,38
4, 0,784 0,7215 0,301 0 0,483 0 4,88 0,38

a Short casing threads only (long casing threads not covered).
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Table B.50 — Type R ring gaskets (US customary units)

p
23° +0° 30
7 P o |
o 30
Y, 23° 0 P
F
- |
LT 1 N | % W
N . S
£ 7 vty 40
A A Y, E
a) Octagonal b) Oval ¢) Groove
Dimgnsions 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 grooye | distance
of ring oval octagonal of octagenal between
(groove) octagonal ring made-up
ring flanges
P A B H C R, F R, S
+ 0,007 + 0,008 +0,02 +0,02 +.0(008 +0,02 +0,02 + 0,008 max.
0
(£ 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 0,63 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 10 625 0,438 0,69 063 0305 Q06 0,31 0,469 0,03 0,19
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
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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 R, E F R, S
+ 0,007 + 0,008 +0,02 +0,02 +0,008 +0,02 +0,02 + 0,008 max.
(+ 0,005) 0
R 63 16,500 1,000 1,31 1,25 0,681 0,09 0,62 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 0,781 006 0,19
R73 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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Table B.51 — Type RX pressure-energized ring gaskets (US customary units)

23° +0° 30’

AN

/.

\
)

~N 4+ ——

o Ly
4 \ q
M 1 R, R
A
oD
&  The pr¢ssure passage hole illustrated in the RX ring cross-section applies(to rvings 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 Radilis | Approx.
number ||diameter | diameter | of ring of flat of of ring inring of of in distance
of ring of ring outside groove groove grooye | between
and bevel made-up
groove flanges
P oD Ac C D He R, E F R, S
+ 0’005 + %020 + %008 + %,006 _%'03 + %008 + 0,002 +0,02 + 0,008 max.
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 0,03 0,47
RX 35 5,375 5497 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 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 0254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 41 77125 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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Table B.51 (continued)

23° +0° 30
a
24
L
Zi
! 930 0’ 30
| !
i ) '
. L l |
+ g
N T
C -
R N R Ry R,
A
oD
a8  The presdure passage hole illustrated in the RX ring cross-section applies tofings RX-82 through RX-91 only. dentreline of
hole shall be Ipcated at midpoint of dimension C. Hole diameter shall be 0,06 infor 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 ofking inring of of in distance
of ring of ring outside groove groove groove || between
and bevel made-up
gfloove flanges
P oD A° C D He R, E F R, S
+ 0,005 + %,020 + %,008 + %006 _%’03 + %,008 + 01002 + %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 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 66 18,500 19,031 0,656 04335 0,208 1,250 0,06 0,44 0,656 0,06 0,47
RX 69 2[,000 21,422 0,469 0,254 0,167 1,000 0,06 0,31 0,469 0,03 0,47
RX 70 2[,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 0,631 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 4,875 5,484 0,688 0,407 0,208 1,250 0,06 0,50 0,781 0,06 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 0254 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 2 0,445 0,02° 0,16 0,219 0,03 —
RX 205 2,250 2,453 0,219 0,120 0,0722 0,437 0,02° 0,16 0,219 0,02 —
RX 210 3,500 3,844 0,375 0,213 0,1252 0,750 0,03° 0,25 0,375 0,03 —
RX 215 5,125 5,547 0,469 0,210 0,167 2 1,000 0,06 0,31 0,469 0,03 —

b

C

Tolerance on these dimensions is

) ) .0
a Tolerance on these dimensions is _g 015 -

+0,02
0 .

A plus tolerance of 0,008 in for width A 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.
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Table B.52 — Type BX pressure-energized ring gaskets (US customary units)

23° #0° 15

23° £0° 15

23° £0° 15

Dimensions in inches

|

Radius Rshall be 8 % to 12 % of the gasket height H. One pressure-passage hale required per gasket on centrelifpe.

\
> |~ p———F

N~

oot

ab

0,06 x 45°

v

X

&  Break gharp corner.
Dimgnsions in inches
Ring Nominal Outside Height Width Diameter Width Hole size Depth Outsidg Width
number size diameter of ring of ring of flat of flat of groove | diametgr | of groove
of ring of groo\e
oD H?2 A2 oDT C G N
~ 8,006 + %,oos + 8,008 + 0,002 + 8,006 +0,5 + %,5 + %,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 07403 3,277 0,346 0,06 0,23 3,395 0,498
BX 153 2% 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 4%y 5,825 0,560 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 9,521 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 13,860 0,911 0,911 13,731 0,782 0,12 0,56 14,064 1,149
BX 159 13 % 16,800 1,012 1,012 16,657 0,869 0,12 0,62 17,033 1,279
BX 160 13 % 15,850 0,938 0,541 15,717 0,408 0,12 0,56 16,063 0,786
BX 161 16:/s 19,347 1,105 0,638 19,191 0,482 0,12 0,67 19,604 0,930
BX 162 16 s 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 21Y, 24,595 1,261 0,728 24,417 0,550 0,12 0,75 24,904 1,071
BX 166 21Y, 25,198 1,261 1,029 25,020 0,851 0,12 0,75 25,507 1,373
BX 167 263, 29,896 1,412 0,516 29,696 0,316 0,06 0,84 30,249 0,902
BX 168 263, 30,128 1,412 0,632 29,928 0,432 0,06 0,84 30,481 1,018
BX 169 5 Y, 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 13 % 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
a A plus tolerance of 0,008 in for width A 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.
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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
0 ball valves
2 e x 1 B 1,81 11,62 — 11,62 —
26 2,06 11,62 13,12 11,62 11,62
2% 2,56 13,12 15,12 13,12 13,02
3% 3,12 14,12 17,62 14,12 1412
3% 3,19 14,12 17,62 14,12 —
46 4,06 17,12 20,12 17,12 17,12
4 4,12 17,12 20,12 17,12 —
4% 4,25 17,12 20,12 17,12 —
5 g 5,12 22,12 25,12 » —

7 116 % 6 6,00 22,12 28,62 22,12 22,12
7[*6 x 6 %5 6,38 22,12 — — —
7|'16 % 6 °lg 6,62 — _ _ _

76 7,06 26,12 29,12, — —
7 e 7,12 26,12 2912 — —

(US customary units)

Table B.55 — Flanged plug and gatewalves for 3 000 psi rated working pressure

Dimensions in inches
Ndminal 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-
Mt plug valves opening
0 ball valves

2 Ve x1 s 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
3 3,19 17,12 18,62 15,12 —

46 4,06 20,12 22,12 18,12 18,12
46 4,12 20,12 22,12 18,12 —
4 e 4,25 20,12 22,12 18,12 —
54 5,12 24,12 26,12 — —

7' 6% 6 6,00 24,12 30,12 24,12 24,12
7 Y16 %6 %3 6,38 24,12 — — —
7 e x 6 °lg 6,62 — _ _ _
7 Y16 7,06 26,12 31,62 — —
7 7,12 26,12 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
*9os ball valves

2 M1 x 1 B 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 (8,62

3 3,12 18,62 20,75 18,62 18,62
3% 3,19 18,62 20,75 18,62 —

4 4,06 21,62 24,75 21,62 21,62
46 4,12 21,62 24,75 21,62 —
4 4,25 21,62 24,75 21,62 —
5 5,12 28,62 — — —
7 e x5 5,12 29,00 — — —

76 % 6 6,00 29,00 — — 28,00
7 e x6 g 6,12 29,00 — — —
7 e x 63 6,38 29,00 > — —
7 Y16 %6 g 6,62 29,00 — — —
7 e 7,06 32,00 38,50 — —
7 Y6 7,12 32,00 38,50 — —
9 9,00 41,00 — — —

Table B.57 — Flanged plug and gate valves for 10 000 psi rated
werking pressure (US customary units)

Dimensions in inches

Neminal size Full-bore valves
Bore Face-to-face valve
003 length £ 0,06
0
1% 1,81 18,25
2 e 2,06 20,50
2%, 2.56 22,25
36 3,06 24,38
4 4,06 26,38
5% 5,12 29,00
7 6% 6% 6,38 35,00
76 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
+9.08 Short pattern Long pattern
15/, 1,81 18,00 —
2 2,06 19,00 23,50
>Irs 556 466 >5-66
3 Y5, 3,06 23,56 —
4 Y 4,06 29,00 —
5% 6,38 35,00 —

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
15/, 1,81 21,00
2 Y56 2.06 23,00
2%, 2,56 26,50
3, 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;

5 000 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 | centreto end to end connector size Lineic mass
connector connector
centre centre oD Ib/ft
2 000 psi; 3000 psi and 5 000 psi
1 %6 2,781 1,390 1,390 76 5%, 17
2 3547 774 +774 75 7 38
2%6x 2 s 3,547 1,650 1,897 76 7 29
2 %16 % 3 s 4,000 1,875 2,125 9 7%l 39
2°n 4,000 2,000 2,000 9 7. 93 29,7
2% 4,500 2,250 2,250 9 8°/s 49
3Ysxq s 4,578 2,008 2,570 9 8 /s 49
3 x 4% 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 5 1,390 5 7 e 5%, 17
2 3,55 1,7735 1,7735 76 7 38
2%6x 2 s 3,55 1,650 1,897 76 7 29
2 %16 % 3 s 4,00 1,875 2,125 9 7%l 39
2°n 4,00 2,000 2,000 9 7% 29,7
2% 4,50 2,250 2,250 9 8 /s 49
3 5,05 2,523 5 2,523 5 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; 3000 psi and 5 000 psi rated working pressures
Triple valve
1 1.875 7's 6 °la 24
2 1,938 9 7 26
2 2,125 9 7%l 39
2% 2,812 11 9% 53,5
Quadruple valve
1 %6 2,875 11 8°ls 36
1% 3,062 11 9°l All
2 3,062 11 9% 53,5
2% 3,438 11 10.Y, 55,5
2% 4,000 13/ 117, 54
Quintupléalve
2 3,062 11 9°l 53,5
10 000 psi-rated working pressure
Triple valve
1% 1,875 7 s 6 °ls 24
2 1,938 9 7 26
2 2,125 9 7%l 39
2% 2,812 11 9% 53,5
Quadruple valve
2% 3,438 11 10 %, 55,5
Table B.§2 — Regular.and full-opening flanged swing and lift check valves for 2 000 psi; 3 000 psi and
5000 psi rated working pressures (US customary units)
Dimensiops in inches
Nominal qize Face-to-face valve length
10,06
Short pattern Long pattern
2 000 psi 3 000 psi 5 000 psi 3000 psi 5 000 psi
2 11,62 14,62 14,62 — —
2% 13,12 16,62 16,62 — —
3, 14,12 15,12 18,62 17,12 —
46 17,12 18,12 21,62 20,12 —
7 Y16 22,12 24,12 28,00 — 29,00
9 26,12 29,12 33,12 — —
11 31,12 33,12 39,38 — —
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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 3000 psi 5000 ps
Short pattern Long pattern Short pattern Long pattern Short pattern Long pattern
216 0,75 2,75 0,75 2,75 0,75
2 %6 0,75 3,25 0,75 3,25 0,75
34 0,75 3,25 0,75 3,25 0,88
4 0,88 4,00 0,88 4,00 1,25
7 1,12 6,25 1,38 6,25 1,75
9 1,50 8,12 1,75 8,12 2,25
11 2,25 9,50 2,25 9,75 2,88

2,75
3,25
3,38
4,12
6,25
8,12
10,00

Table B.64 — Minimum bore sizes for full-opening check valvés for 2 000 psi; 3 000 p

and 5 000 psi rated working pressures (US customary units)

Dimensions in inches

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% 2,469 2,323 2,125
3 3,068 2,900 2,624
4 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 2 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 Wellhgsﬁiebody

in psi oD Ib/ft in in

76 2000 7 17 6,413 6,45
76 3000 7 20 6,331 6,36
7 e 5000 7 23 6,241 6,28
7 l/16 10000 7 29 6,059 6,09
7 e 15 000 7 38 5,795 5183
76 20 000 7 38 5,795 5/83

9 2000 8 g 24 7,972 800

9 3000 8 °/s 32 7,796 7183

9 5000 8 /g 36 7,700 7173

9 10 000 8 /s 40 77600 7162

9 15 000 8 /s 49 7,386 7141

11 2000 103/, 40,5 9,894 992

11 3000 10, 40,5 9,894 992

11 5000 10, 51;0 9,694 973

11 10 000 9% 53,5 8,379 841

11 15 000 9% 53,5 8,379 841

13 °/ 2 000 13 % 54,5 12,459 12,50
13 %/ 3000 13 %g 61,0 12,359 12,39
13 % 5 000 1371 72,0 12,191 1%,22
13 %/ 10 000 11 %/ 60,0 10,616 10,66
16 %/, 2000 16 65 15,062 15,09
16 %/, 3000 16 84 14,822 14,86
16 %/, 5 000 16 84 14,822 14,86
16 %/, 10,000 16 84 14,822 14,86
187, 5000 18 °g 87,5 17,567 17,59
183, 10 000 18 °/g 87,5 17,567 17,59
20 %, 3000 20 94 18,936 18,97
21, 2 000 20 94 18,936 18,97
21 Y, 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; 5000 psi; 10 000 psi; 15 000 psi and

ISO 10423:2001(E)

20 000 psi rated working pressures (US customary units)
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Table B.75 (continued)

Dimensions in inches

Nominal size and bore Centre to Centre to Nominal size and bore Centre to Centre to
Vertical Outlet fac;e f_ace Vertical Outlet fac_e f_ace
B B vertical horizontal B B vertical horizontal
v (%) run run \4 o run run
+0,03 +0,03 HHV HHO +0,03 +0,03 HHV 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 Y% 1% 7,34 7,41
2% 2 5,94 6,31 2 2 7,62 7,62
2% 2% 6,56 6,56 2% 1%, 7,59 8,03
1y 2y 606 669 29 2y 788 825
Y 2% 6,56 6,81 2% 2% 8,50 8,5(
3Y, 3Y, 7,06 7,06 3% 1%, 7,86 8,64
4" 2 6,31 7,94 3 2 8,16 8,91
4" 2% 6,81 8,06 3% 2% 8,78 9,16
4" 3Y, 7,19 8,19 3% 3 Y% 9,44 9,44
4" 4% 8,56 8,56 4% 1%, 8,69 10,25
3000 psi 4% 2 8,97 10,47
Y 2 7,31 7,81 4% 2% 9,59 10,7
Y, 2% 7,88 7,94 4% 3% 10,25 11,09
Y 3Y, 7,56 7,56 4% 4 11,69 11,69
af'6 2 Y56 7,56 8,81 5 Y, T i 0,38 11,44
4" 2% 8,12 8,94 5%, 216 9,63 11,68
4" 3Y, 8,06 8,81 5%, 2% 10,25 11,88
4'6 4% 9,06 9,06 5% 3% 10,94 12,18
5 000 psi 5% 44 12,38 12,7%
2|'16 2 7,31 7,31 5 5%, 13,50 13,50
2’ 2 7,44 7,88 20 000 psi
2|°h6 2% 8,31 8,31 1% 1%, 8,94 8,94
Y 2 7,69 8,31 2 1%, 9,25 9,53
3Y, 2% 8,25 8,44 2 2 9,84 9,84
3Y, 3Y, 9,31 9,31 2% 1%, 9,56 10,28
416 2 Y% 7,94 9:19 2% 2 10,16 10,59
4" 2% 8,50 9,31 2% 2% 10,91 10,91
4" 3Y, 8,94 9,56 3% 1%, 9,94 10,91
4l'6 4, 10,81 10,81 3% 2 10,53 10,2p
qY 2 9,06 10,56 3% 2% 11,28 11,5
qYs 2% 9,62 10,69 3% 3% 11,91 11,91
qYs 3Y, 10,06 10,94 4% 1%, 11,12 12,66
g, 4, 10,93 11,19 4, 2 11,72 12,66
q Y 5% 12,19 12,19 4, 2% 12,47 13,28
10000 psi 44 3% 13,09 13,66
2['16 (N 6,67 6,84 4 4 14,84 14,84
2|'6 2 6,92 6,92
2°he 1%, 6,95 7,47
2% 2 7,20 7,55
2% 2% 7,83 7,83
3| 15 7,23 8,22
37 2 T 7,48 8,30
3% 2% 8,11 8,58
3 3 8,86 8,86
4%, 15 7,81 9,25
4%, 2 8,06 9,33
4% 2% 8,69 9,61
4% 3 Y 9,44 9,89
4 4%y 10,34 10,34
5% 1% 8,19 10,06
5% 2 8,44 10,12
5%, 2% 9,06 10,42
5% 3 Y5 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; 5000 psi; 10 000 psi; 15 000 psi and
20 000 psi rated working pressures (US customary units)

HH 4 HH o
] ]
By By
dn il im1 im1
(‘_ / L > / L >
‘ &S ‘ &3
oy by
Z %
€ o =m A
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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
Vertical Outlet fa(_:e f_ace Vertical Outlet fage f‘ace
B B vertical horizontal B B vertical horizontal
\ ] run run \4 (] run run
+0,03 +0,03 HHV HHO +0,03 +0,03 HHV HHO
0 0 +0,03 +0,03 0 0 +0,03 +0,03
2 000 psi 15 000 psi
2 2 3,50 3,50 1%, 1%, 5,00 5,00
2% 2 Y5 3,50 4,00 2 1%, 5,00 5,00
2% 2% 4,50 4,50 2 2 5,00 5,00
3Y, 2 3,50 4,50 2% 1%, 5,50 5,50
Y, 2% 4,50 4,50 2% 2 5,50 5,50
3Y 3Y, 4,50 4,50 2% 2% 5,50 5,5(]
4" 2 4,50 5,50 3% 1%, 6,31 6,31
4" 2% 4,50 5,50 3% 2 6,31 6,31
4" 3Y, 4,50 5,50 3% 2% 6,31 6,31
4'6 4% 5,50 5,50 3% 3% 6,31 6,31
3000 psi 4% 1%, 7762 7,62
Y 2 4,50 5,00 4, 2 7,62 7,63
3Y 2% 5,00 5,00 4% 2% 7,62 7,62
3 3% 5,00 5,00 4, 34 7,62 7,63
4" 2 4,50 6,12 4, 4 'ye 7,62 7,63
4" 2% 5,00 6,12 5% K% 6,62 8,75
4" 3Y, 5,00 6,12 5% 2 6,62 8,75
4" 4% 6,12 6,12 5%, 2% 6,62 8,75
5 000 psi 5% 3% 6,62 8,75
2|"16 2 Y% 4,50 4,50 5y 4 9,25 9,25
2|°h6 2 4,50 5,00 5. 5%, 9,25 9,25
2|°h6 2% 5,00 5,00 20 000 psi
Y, 2 4,50 5,50 1%, 1%, 6,47 6,47
Y 2% 5,50 5,50 2 1%, 6,47 6,47
Y 3Y, 5,50 5,50 2 2 6,47 6,47
4" 2 4,50 6,50 2% 1%, 7,28 7,24
4" 2% 5,00 650 2% 2 7,28 7,24
4" 3Y, 5,50 6,50 2% 2% 7,28 7,28
4" 4 6,50 6,50 3% 1% 7,97 7,97
g 2 6,12 7,62 3 2 7,97 7,97
qYs 2% 6112 7,62 3% 2% 7,97 7,97
qYs 3Y, 6,12 7,62 3% 3 Y% 7,97 7,97
g, 4%, 7,97 7,97 4, 1% 9,91 9,91
g 5% 7,97 7,97 4, 2 9,91 9,91
10.000 psi 4% 2% 9,91 9,91
1135 1 4,38 4,38 4%y 3% 9,91 9,91
2|16 5%, 4,38 4,38 45 45 9,91 9,91
2|'6 2 4,38 4,38
2|°h6 1%, 4,50 5,12
2|°6 2 4,50 5,12
2’k 2% 5,12 5,12
3% T 450 588
3% 2 4,50 5,88
36 2% 5,12 5,88
3 3 5,88 5,88
4% 1%, 4,50 6,88
4%, 2% 4,50 6,88
4% 2% 5,12 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 Y, 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
¢ G H
N 2 &‘@ —
e (N
<N = = H—{ I S T\ y
=N &/
\ \ F:
L4 LL
a) Round plug b) Plug with'internal hex
LE
L,
Q

¢) 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
thread to | bore@ [ counter- flats) with with
vanish bore b external internal
point hex b hex P
D Lg C d L He B Le Hi G L;
Y, 0,84°¢ 0,781 5 None None 2 0,88¢€ 0,31 1,13 0,38 0,31 1,00
%, ro5e U7935 None None y4 06T U338 .75 U567 U3T 1,00
1 1,324 0,984 5 None None 2 1,389 0,38 1,38 0,631 038 1,00
1Y, 66 d | 1,0085 1,06 0,88 2 — — — — J —
1Y, oo d | 1,0252 1,06 1,00 2 — — — — — —
2 2138 d | 1,0582 1,06 1,50 4 — — — - — —
2, 2188 d | 1,5712 1,63 1,75 4 — — — N — —
3 31504 | 1,6337 1,63 2,25 4 — — — — — —
3, 40049 | 1,6837 1,75 2,75 4 — — — — — —
4 450d | 1,7337 1,75 3,00 4 — — AN — — —
a8 Tolerance |+ 0,020 ©  Tolerance _J e % Tolerance _§ 0,
b Tolerance |* 8'04 f Tolerance _ 8’031 i Tolerance _ 8'005
¢ Tolerance |*$008 9  Tolerance _ 8,041 i Tolerance _ 8’006
d Tolerance +8'010
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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 Gs

The following formulae were used in establishing stud bolt lengths listed in the tables andyar€ incly

convenien

NOTE
fasteners o

C.1.2 C4lculated stud bolt length

Lcss

where

Lcss

A

T

C.1.3 Splecified stud bolt length

Lsse

neral

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
hly.

= A+n

is the calculated stud bolt length (effective thread length, excluding end points)

is the 2 (T + 0,50t + d) + S(i.e. stud bolt length exclusive 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 Sin Tables 50* and 51* for R and RX star
Sequals zero for BX)assemblies. See C.4 and Figure C.1

is the negativetolerance on bolt length: /14 in for lengths up to 12 in inclusive. /5 in for
12 in to 18)ininclusive. Y/, in for lengths over 18 in.

= Specified stud bolt length (effective thread length, excluding end points), which is L

ded here for

B1.1 threaded

d-off values;

lengths over

csg rounded

off to the nearest (‘nmmnr(‘ially availahle Ipngfh

C.2 Rounding-off procedure

If Lesg 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 l/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.

© ISO 2001 - All rights reserved
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€5 p &P

a) Type 6B flange b) Type 6BX flange

b Lssg b
1 1

¢) Stud bolt with nuts

a8  No standqff.
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
1/2t0 7/8 3,0 (0,12)
Over¥/8to 11/8 4,8 (0,19)
Over 11/8 to 15/8 6,3 (0,25)
Over 15/8 to 17/8 7,9 (0,31)
Over 17/8 to 21/4 9,6 (0,38)

C.4 Flange face.stand-off values, S

The approxirpaté.distance between faces of made-up flanges, Sis given in Tables 50* and 51* for ring gaskets.
Since SvalupsZor 6B flanges assembled with type RX gaskets are greater than Svalues when the sarpe flanges
are assembled with type R gaskets, it is recommended that Svalues for RX gaskets be used in calculating 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 torqutla values shown in the tables of this annex have been shown to be acceptable values for'u

and 6BX f
data on th
torque apy

D.2 Bag

The tableg
certain frig

Some fact]

— thread dimensions and form;

— surfag
— degre
— type
Two coeff
threads ar]

ISO 1367§

The tableq

anges in some services. The user should refer to APl TR 6AF, TR 6AF1, TR 6AF2 and-API
e effects on flange performance of bolt preload stress and other factors. It should |be reqg
lied to a nut is only one of several ways to approximate the tension and stress in-a fastener.

is of tables

in this annex are for the convenience of the user only, and are based on calculations W
tion coefficients for the friction between the studs and nuts, and Hetween the nuts and the fl3

prs which affect the relationship between nut torque and stud<stress are:

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 beingsbare metal well-lubricated with thread compound tested in acg

. 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

Ge in type 6B
Spec 6FA for
ognized that

hich assume
nge face.

friction with
ordance with
r material.

st commonly

used. Vallies of torque for materials having other strength levels may be obtained by multiplying the tabulated

torque val

D.3 Eq

The follow

le by the ratio of<the 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:

Ag = % [D - (0,974 3x P)]?

F=0A

B F-E(P+nf~E-S)+F.f[H+D+K}

2(rE-P-f-S) 4
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the stress area, in square millimetres or square inches
the thread major diameter, in millimetres or inches

the pitch diameter of thread, in millimetres or inches
the force per stud, newtons or Ibf

the friction coefficient

where
A; s
D is
E is
F is
f is
H is
K is
P is
S is
T is
o is

Torque obtai
1 000 to obtg
forceand can

NOTE TH
calculations in

D.4 Recommendation for specific flanges

The followin
flange stress

is|the thread pitch = , in millimetres or inches

is|the secant 30° = 1,154 7

the hex size (nut) =1,5D + 3,175 mm (0,125 in)

the nut internal chamfer = 3,175 mm (0,125 in)

1

number of threads per unit length

the torque
the stress in stud.
hed using units of millimetres and newtons will be in units*of newton millimetres and can be

in newton metres (N-m). Torque obtained using units of inches and pounds will be in units d
be divided by 12 to obtain foot-pound force (ft-Ibf).

4.3.4.

ES:
346 mm (13 °/g 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)

divided by
f in-pound

e stresses in these calculations are based on stfess area, and not thread root area as requiredl for stress

) flanges should not be made‘up beyond 275 MPa (40 000 psi) bolt stress, due to potentially high

292
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Table D.1 — Recommended torques for flange bolting (Sl units)

Stud diameter Thread Studs with §, = 550 MPa Studs with S, =720 MPa Studs with §, = 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 f=0,07 | f=0,13 F f=0,07 | f=0,13 F f=0,07 | f=0,13
(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 — Y —
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 s — —
1,375 34,93 3,175 219 761 1320 286 996 1727 — — —
1,500 38,10 3,175 265 991 1727 346 1297 2261 — — —
1,625 41,28 3,175 315 1263 2211 412 1653 2 894 — — —
1,750 44,45 3,175 369 1581 2777 484 2 069 3636 — — —
1,875 47,63 3,175 428 1947 3433 561 2549 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 1032 6 068 10 828 — — —
2,625 66,68 3,175 — — — — — — 1040 6 39¢ 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 18 645 33766
3,875 98,43 3,175 — — — — — — 2338 20 630 37 293
4,000 101,6 3,175 — — — — — — 2496 22 683 41 057
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Table D.2 — Recommended torques for flange bolting (US customary units)

Stud Threads Studs with §, = 80 ksi Studs with §, = 105 ksi Studs with §, = 95 ksi
diameter per in 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 f=0,07 f=0,13 F f=0,07 f=0,13 F f=0,07 f=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 9 040 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 31802 279 474 — — —
1,125 8 31618 305 523 41 499 401 686 — — —
1,250 8 39 988 421 726 52 484 553 953 — — —
1,375 8 49 340 563 976 64 759 739 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 2054 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 2297 4061 — — —
2,250 8 142 292 2 496 4 436 186 758 3276 5822 — — —
2,500 8 177 685 3429 6118 233212 4 500 8 030 — — —
2,625 8 — — — — — — 233 765 4716 8430
2,750 8 — — — — — — 257 694 5424 9712
3,000 8 — — — — — — 309 050 7047 12 654
3,250 8 — — — — — — 365 070 8 965 16 136
3,750 8 — — — — — — 491 099 13782 24 905
3,875 8 — — — — — — 525521 15 208 27 506
4,000 8 — — — — — — 561 108 16 730 30 282
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Recommended weld groove design dimensions

= 70°

N

Dimensions in millimetres (inches)

- /

0,8 (1/32) ® 3,2 (1/8)
- 0 o

a) V-groove

20°

S

1,6 £0,841716 +1/32)

N
Py
b
-
=, >
%

. 3,2 (1/8)
0,8 (1/32) 0 o

b) U-groove

2o

Y

1,6 £0,8 (1/16 £1/32)

> 35° /
\ ~
™
08 (1/32)° 3'2 (3/8) 16 +0.8 (1/16 +1/32)

¢) Heavy wall V-groove

&  Maximum misalignment.

Figure E.1 — Pipe butt welds
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Dimensions in millimetres (inches)

i | 2 20°
o~
m
<o
— > RL8 (= R3/16) =
= _\_ \
/ o
S
g > 0,8 (2 1/32) > 4,8 (= 3/16)
_Vl
w.
o
Vi
345
> 6,4 (2\1/4) =
p \—/ °
@ So
‘E —_—
il d f‘ o
[e @)
®©
Vi
a8  Maximum|misalignment (unless removed by machining).
b Remove tp Solind metal by machining.
¢ Maximum misalignment.
d

Backing to be removed. Material to be compatible with base material.

Figure E.2 — Attachment welds
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Dimensions in millimetres (inches)
= 60°

o
~
S

D,

&  Ratio of d; to D, shall not exceed 1,5:1.
b Depth fequired to maintain a maximum of 1,5:1 depth (d,) to diameter (D,) ratio.

a) Hole repair

> 200 2 20¢

z 6,4 (2 1/4)

)35

> 12,7 (2 1/2) > 12,7 (2 1/2)

Key
1 Side
2 End

&  Qriginal area.
b) Excavation for repair (removal of sample discontinuities in weld metal and base metal)

Figure E.3 — Repairs
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Dimensions in millimetres (inches)

L

7
-
Lz~

\\\A

I
|
| [}
© (— No
| M~
( =
| s
| 3,2 (1/8)°
a) Bushing/seat cavity (W) b) Ring groove (X)
6 (1/4)°
( 1
N
I
N
|
N o
| S
H &
l\ \ AN N _/
A
vV
3,2 (1/8) ¢
c) Body cavity (2) d) Body repair (Y)
Key
1 Optional addl. layers

Thickness of weld after machining to approx. 5 (3/16).
Weld thickness after machining.
Maximum weld after machining (approx.).
By 19 (*/,) width.
Minimum build-up.
Figure E.4 — Weld repair and overlay, typical weld bead sequences

™ QO O T 9
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Annex F
(informative)

Performance verification procedures

F.1 Performance verification — General requirements

F.1.1 Ap|

F.1.1.1 General

This anngx provides performance verification procedures for qualification of eguipment spec

Internatior
The perfo
performan

changes.
models (s

F.1.1.2

Other prog

F.1.1.3

Verificatio
during its

F.1.2 Eff
a) Desig

A design
substantiv
intended s

NOTE
design of 3
tolerance c

plication

al Standard, which shall be applied if specified by the manufacturer or purchaser.
mance requirements apply to all products being manufactured and.delivered for service (s
ce verification procedures in this annex are to be applied to, désigns of products, incl

\VVerification testing specified in this annex is intended to belgerformed 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.of.this annex F.

ect of changes in produect
h changes

that undergoes a.‘substantive change becomes a new design requiring performance V
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, whendefined as the geometric relationship between parts, would include the tolerance criteria u
part @andits 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

APl Spec 6A,

erification. A
roduct in the

5ed during the
Id include the

b) Metal

IC 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.1.4.1 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 accardance with this International Standard to verify that the performance requirements sp

ecified for

pressure, ten

F.1.42 Te

Performance
dimensions f

F.1.4.3 Preduct dimensions

The actual d

for dimensions specified for normal production equipment. Worst-case conditions for dimensional toleran

be addresse

F.144 Ex

The product
and/or leak g

F.1.45 Mg

The manufa
lubrication of

F.1.5 Safe
Due conside
F.1.6 Accs

F.1.6.1 Ge

Verification t

nperature, load, mechanical cycles and standard test fluids are met in the design of the prod

5ting product

verification testing shall be conducted on full-size products or fixtures that.represent the

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

ernal paint or coatings

used in any pressure test shall be free of painttor other coatings that would impede leaK
bservation.

intenance procedures

Cturer's published recommended(maintenance procedures may be used on equipment
valves.

y

ation shall be given‘tothe safety of personnel and equipment.
ptance criteria

neral

bsting of the product shall include all of the testing requirements of the applicable PSL in this

ict.

specified

pr the relevant components of the end product being verified, unless otherwise-specified in this annex.

nce range
ces should
Ctioning.

detection

including

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 shaltbe—tess—thantherates—shownin—Tabte 1 —meastured—atatmosphericpresstre;—duning specified
pressure-hold periods.
Table F.1 — Room temperature gas leakage acceptance criteria
Equipment Seal type Allowable leakdge
alves, gate and plug Through-bore 30 cmB3-per hour, per 25,4 mm of
nominatbore size
Stem seal 60,cm3 per hour
Static (bonnet seal, end connections) 20 cm?3 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 cm3 per hour
Static (bonnet seal, end connections) 20 cm?3 per hour
Actuators All actuatorfluid retaining seals 60 cm?3 per hour
Hangers Annular pack-off or bottom casing/tubing | 10 cm? per hour, per 25,4 mm of
pack-off tubing/casing size
Tubinfy head adapter, other end External closure 20 cm?3 per hour
connect|ons, fluid sampling devices;
closureq according this International
Standard
c) Minimum/maximum temperature tests
The hydroptatic or'gas test at high or low temperature shall be acceptable if the pressure change obderved on the
pressure-measuring device is less than 5 % of the test pressure or 3,45 MPa (500 psi), whichever is leps.
F.1.6.4 el \,u“ﬁpahbdﬁy ofror-metatte—seals

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 Hydr

ostatic 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

in the liquid or gaseous state throughout the test.

b) 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) Equipmé
Gas testing i
c) Leakde
Gas testing
completely s
leak paths a

enclosing all
to a leakage

F.1.9 Tem
a) Location
Temperature
through-borej
equipment.

As an altern
exploited, as

b) Applicat

The heating

TiteTia for gas testingare used:

esting

medium

methane or other gases or mixtures of gases may be used.

ent 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 method for leak detection. The produ
Ibmerged in a liquid, or the product may be flooded.in the seal areas being verified so that 4
e covered. The product may be assembled withsone end of a tube connected to a blind

possible leak paths being verified. The other end of the tube shall be immersed in a liquid d
Imeasurement device. Other methods that can'detect leakage accurately are acceptable.

pberature measurement
of temperature measurement

shall be measured in contact with the equipment being tested and within 13 mm (0,5

long as the_partis not artificially cooled. Ambient conditions shall be room temperature.
on of heating for maximum temperature measurement

for-maximum temperature measurement may be applied internally in the through-bore or

Lt may be
il possible
connector
r attached

in) of the

, where applicable, apd within 13 mm (0,5 in) of the surface wetted by the retained fluigl on other

btive for maxinfum temperature measurement, the temperature of the fluid used for heating may be

externally.

above the

The heating

hall annbaod ciialh thhot thy iy thvaial Ihoy O cHHuveatentaarattad qrivfoan oot r
Stra gt apprncu—sSut—urat are—Critr St ougrooTrc—Or_CqurvarCrc wettCt—sorratt—is—at Ot

maximum temperature, or such that all fluid used for heating contained within the test articles is at or above the
maximum temperature.

c)

Application of cooling for minimum temperature measurement

The cooling for minimum temperature measurement 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 i i T T veith
(500 psi),

c)

whichever is less, during the hold period.

Templerature stabilization

Temperatfre shall be considered stabilized when the rate of change is less than 0;5°C per min

or 3,45 MPa

ite (1 °F per

minute). The temperature shall remain at or beyond the extreme during the hold period; but shall ndt 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 he_as specified in 4.2.

F.1.11.3 Test procedure (see Figure F.1)

Pressure ghall be monitored and contraolled during temperature change. The following procedure shall be followed.

The item lgtters of the steps of the pracedure 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, holdfor a minimum period of 1 h, then release pressure.

c) Lowel temperatufe-to minimum.

d) Apply|test pressure, minimum hold period 1 h, then release pressure.

e) RaiselteMmperature 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.

i) 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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[)  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.
a) Apply 5% to 10 % of test pressure, minimum hold period 1 h, and then release pressure.
b g I -
> > >~ _ > > = Max. temp.
[ ] [ ] I I [ ] [ ]
ae ce f I hl ke me
[ ] [ ] I I [ ] [ ]
=l ——— == === I=== dS=m—— === >_£_>_i_> Room temp.
[ ] [ ] I I [ ] [ ]
| M
ce ce hi jl me oe
[ ] [ ] I I [ ] [ ]
> > > > > > = Min. temp.
d i n
Key
e o o o  Armospheric pressure
————  Tpst pressure
Figure F.1 — Test procedure
F.1.12 Loafl and mechanical cycles
Load testing fland mechanical cycles shall béperformed as specified in F.2 for the specific product being tested.
F.1.13 Tesling 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 updergo the
performance|verification,procedure described in this subclause.
F.1.13.2 Intentofprocedure
The intent of This procedure 15 1o verify the performance of the seat for the standard test fiuid 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) Testfjuid
The standprd test fluids for the material classes are listed in Table F.2. The non-metallic material beihg evaluated
shall be tdtally 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 test fluid.
Table F.2 — Standard test fluids for nonsmetallic seals
Materjal class Hydrocarbon Gas phase
liquid phase
AA/BB a 5 % vol. fraction CO, / 95 % vol. fraction CH,
CC a 80 % vol. fraction CO, / 20 % vol. fraction CH,

DID/EE a 10 % vak fraction H,S / 5 % vol. fraction CO, / 85 % vol. fraction CH,

FH/HH a 10 %-vol. fraction H,S / 80 % vol. fraction CO, / 10 % vol. fraction CH,
Water shall pe added to the liquid phase.
& Hydrodarbon liquid phase is selected at the manufacturer's discretion, which may include, but is not limited to, jet fuel, dipsel, kerosene,
etc.
b) Temperature
The test temperature shalhbe the maximum specified temperature rating for the temperature classification being
tested (F.1.9). 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 shall be the maximum specified temperature rating for the temperature classification being
tested (F.1.9y—Alternatively—the-testtemperatire—shat-be—themeximum—temperature—atthe—seatoeation for the
equipment af the maximum test temperature classification of the test product, as established by prodpct testing
and/or design analysis.
c) Pressurg
The final tesf] 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 temperature of
25+ 5°C (7% £ 10 °F) and no pressure in the test fixture, pressurize the test fixture using air, nitrogen, methane or
other gases for mixture of gases to the maximum rated working-pressure of the seal. Hold for a minimpum of 1 h
(F.1.10). At the end of the hold period, reduce the pressure tg;zero.
f)  Low-temperature 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 zeroand let the text fixture temperature return to room temperature.
F.1.13.6 Acfeptance criteria
a) Acceptahce criteria
The acceptance criteria for'the standard test fluid compatibility of non-metallic seals exposed to sample mmersion
testing of F.1.13.5.2 shall be documented. The acceptance criteria for the non-metallic seals exposed to|the fixture
testing of F.1.13.5.3'shall be as follows:

1) 160|h-exposure period — The pressure change observed/recorded on the pressure-measurjng device

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).
2) 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).
3) 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 thexsame.
b) Design stress levels

The desigh stress levels in relation to material mechanical propertiesrare 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 rafing.

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 choke nominal size Shall be defined as the size of the maximum orifice which may be used in that choke
(orifice siges smaller_than the nominal size do not require testing). Choke nominal sizes are in 5 mm (1 in)

increments.

b) Determination of valve nominal size

n

ad
HAEG
2

The Valve naminal ciza chall ha dAafinad ac tha nr\minc\! e
and

anftha and cannactinnc
HOoHHHHc-STIEe-—SHa R aetHc taotHeoH ectors

2z ac A
- ot no—corn oSSt

valves of the same product family (as defined in F.1.14.2), 46 mm and 52 mm (1 6
considered as one size for scaling purposes.

A144.3.2 e). For

!/,6 in) sizes may be

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%0r2 Y
65 2%

78 or 79 3 0r 3%,
103 or 105 4 gor 4ty
130 5%,

179 7 16

228 9
279 11
346 13 /g
425 16 %/,
476 18 %,
527 or 540 20 %, 0121,
679 26 °,
762 30

2) Nominal pipe sizes shall be as follows:

mum (in)
52,4 26
60,3 23,
73,0 2l
88,9 3,
101,6 4

114,3 4,
127,0 5

139,7 5%,
168,3 6°ls
177.8 7

193,7 7505
219,1 8°/s
2445 9%/,
273,1 109,
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 standgrd test fluid rating verified by the test product shall verify all products of the same produgct 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

Verificationh of equipment is independent of the PSL of thedproduction equipment.
F.1.15 Dpcumentation

F.1.15.1 Verification files

The manufacturer shall maintain a file'on-each verification test.

F.1.15.2 Contents of verification files
Verificatioh files shall contain-or reference the following information if applicable:
a) test number and revision level, or test procedure;

b) complete identification of the product being tested;

c) date of 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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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

certificallion of manufacturer report, including the supplier of test seals, moulding dates,

itions and batch numbers for non-metallic materials;

compliance that the tested equipment is in accordance with the design (requireme
bnal Standard.

equipment calibration requirements

neral

5e describes the calibration requirements for equipment which'is necessary to conduct the
ed in this annex. Test equipment which requires calibratien, includes: pressure-measuring ¢

h)
be shown;
i)
)
k)
)
m)
identifica
n) letter off
Internati
F.1.16 Test
F.1.16.1 G¢
This subclau
tests describ
load-measur

and mechan
conditions arf

Except for s

requirementg
all the testing

F.1.16.2 Ms

Equipment for measuring dimensions,shall be controlled and calibrated by the methods specifi

International
measuring d
the manufag
measuring d

F.1.16.3 Stg

When used
manufacture

ng equipment, temperature-measuring equipment, torGe-measuring equipment, elastomg
ical property-measurement equipment, and any oth@€r equipment used to measure or I
d results.
becific requirements in the following subclause; the manufacturer’s instructions shall prov

for the identification, control, calibration, adjustment, intervals between calibrations, and a
equipment to which this International Standard is applicable.

asuring and testing equipment

Standard to maintain the-accuracy required by the manufacturer's specification. Equ

turer's written specifications to maintain the accuracies required by this annex. Test
bvices shall comply-with the requirements of 7.2.

ptus

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

mensions, to which this,International Standard is not applicable, shall be controlled and calibrated 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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F.2.1.2 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 evidence

Objective

analysis (FEA) or calculations that verify the performance requirements, as applicable.

F.2.1.5

Valves, ch

manually actuated products.

Verificatio
provided t
through fi
be limited
— stem
— stem
— stem
— bonne

— relatiy

The many
choke or @

F.2.1.6

Bottom ca
F.2.2 Pe

F.2.2.1

evidence is defined as documented field experience, test data, technical publicationsy. f

A\ctuated valves, chokes or other actuated products

okes or other products designed for actuators shall have the same perfgrmance verifig

n of a manual valve or choke shall verify an actuated valve or choke' if the basic design

ture testing or product testing. These functional differences te~be considered shall include
{o,:

eal design;

Size;

movement (linear vs. rotary);

t design;

e speed of operation (hydraulic vs:~pneumatic).

facturer shall have documgntation and/or verification to support the application of the ac
ther product to the type of actuator, hydraulic or pneumatic.

Bottom casing pack-off

5ing pack-offs’are considered part of the hanger but can be tested separately.
rformance verification testing for PR1 valves (see Table F.4)

Seneral

nite element

ation as the

is the same,

hat functional differences between manual and actuated designs-are’subjected to appropriate verification

but may not

fuated 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
temperature

Objective evidence 20 cycles at each.e

specified in F.2.3

Ktreme as

Low-pressure

seat test at maximum and minimum Objective evidence 1 h hold period at

temperatures 5 % to20.% 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.P
Pressure/temperature cycling Objective evidence As specified in F.1.11
F.2.2.2.1 Force or torque measurement
The break-ayay and running torques shall be measured. This is not applicable to check valves.
a) Procedure
The method ghall be determined and documented by the manufacturer.
b) Acceptahce criteria
The operatinp forces or torques shall be within the manufacturer’s specifications.
F.2.2.2.2 [DPynamic test at room temperature
F.2.2.2.2.1 [Procedure for gatesand plug valves
a) The downstream end ofthe’valve shall be filled with the test medium at 1 % or less of test pressure.
b) Pressurg equal to.the rated working pressure shall be applied against the upstream side of the gate pr plug. All
subsequent seaf'tests shall be in the same direction.
c) The valje shall be fuIIy opened startrng agarnst the fuII dlfferentlal pressure. Pressure shaII be mainfained at a
minimur oke may be

mterrupted to ad]ust the pressure Wlthln the above Irmrts

d)
e)

f)

312

The valve shall be fully closed while pressure is maintained within the limits of the preceding step.

The downstream pressure shall be bled to 1 % or less of test pressure after the valve is fully closed.

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) Thea

F.2.2.2.3

bove step shall be repeated until a minimum of three pressure cycles have been carried out.

Static pressure testing at room temperature

F.2.2.2.3.1 Body static pressure test

Hydrostati

The static
parts:

a) the pr
b) there

c) the se

F.2.2.2.3.2
Hydrostati

Valves int
Valves int
installatior
static seat]
following t

a) a primary pressure-holding period ofi3 min;

b) a reddyction of pressure to zero;

Cc) asec
F.2.2.2.4

This shall

F.2.3 Pe¢

C or gas testing, with the testing medium selected in accordance with F.1.7 or F.1.8, shall be

body test pressure shall be the rated working pressure of the valve. The body test-shall co

mary pressure-holding period of 3 min;
duction of pressure to zero;

condary pressure-holding period of 15 min.

Seat static pressure test
C or gas testing, with the testing medium selected in aceordance with F.1.7 or F.1.8, shall be
bnded for bidirectional installation shall be testeghin both directions for the first seat test spe
bnded for single-direction installation shall be\marked accordingly, and tested in the directio
. Testing of bidirectional valves may be conducted in one direction only for subsequent sg

test pressure shall be equal to the rated working pressure of the valve. The seat test shall
hree parts:

bndary pressure-holding period of 15 min.

Final force.@rforque measurement

be carried out in accordance with F.2.2.2.1.

rformance verification testing for PR2 valves (see Table F.4)

performed.

hsist of three

performed.

cified below.
n of intended
at tests. The
consist of the

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

This shall be

F.2.3.3.2

Force or torque measurement

carried out in accordance with F.2.2.2.1.

Dynamic test at room temperature

F.2.3.3.2.1 Procedure for gate and plug valves

This shall b

shall be 160.

F.2.3.3.2.2

This shall bsg
160.

F.2.3.3.3 1

A dynamic tq
open-and-cld

F.2.334 (
A gas body t

Gate an
the upst

a)

b) Test pre
c)
period.

F.2.3.35 {

At the end of
the upstrean
downstream

F.2.3.3.6 |

Procedure for check valves

Dynamic test at maximum rated temperature

carried out in accordance with F.2.2.2.2.2, except the minimum number of pressure cycle

st at maximum rated temperature shall be performed as in F.2:2.2.2, except the minimum
se cycles shall be 20, and the test medium shall be gas.

5as body test at maximum rated temperature
bSt 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 t
eam side.

ssure shall be the rated working pressure.

Sas seat test at maximum rated temperature
the hold period of’5:2.3.3.4, the valve shall be closed. Rated working pressure shall be mai

side of the gate or plug and released on the downstream side. Check valves shall be teste
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 ratq

se cycles

s shall be

number of

psted from

The hold period shall be as specified in’F.1.11.3 b), but the pressure is not released at the end ¢f the hold

htained on
d from the

ed working

pressure. Pressure shall be applied on the upstream side of the gate or plug and released on the downs

ream side

for one hold period of a minimum of 1 h. Check valves shall have the low-pressure seat test pressure applied on

the downstre

F.2.3.3.7

am end of the valve with the opposite end vented to the atmosphere.

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

This shall be

314

Gas body test at minimum rated temperature

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 0). 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 partially 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 upgtream side of the gate or plug and released on the downstream side. Check valves shall b¢ tested from

the downsftream 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 sfep F.1.11.3 g). Gate and plug valves shall be partially‘open.

F.2.3.3.15| Low-pressure seat test at room temperattire
Valves shall be subjected to a differential pressure ‘of no less than 5 % nor more than 10 % of the fated 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 seat 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 aceordance 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.| Testanéedium 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 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 for

ce 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.2.5b)
Dynamic open/close pressure cycling test at maximum Objective evidence 20 cycles as specified in
temperature F.2.5¢)
Dynamic opef/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 fluid|compatibility (retained fluid actuators only) Objective evidence As specified in F.1.13

F.2.5 Perfd

Actuators ing
operation. T¢
a suitable hyf
opening/clos
in resisting 1
pressure. If
performed to|

a) Actuator

The actuato
working pres
pressure ang
The actuator
b) Dynamig
The actuator|
cycles. The

equal to the

c) Dynamig
The actuator
cycles at ma

specifications-

d)

rmance verification for PR2 actuators (see Table F.5)

luding electric actuators shall be subjected to a functional test to ‘demonstrate proper ass
sting medium for pneumatic actuators shall be a gas. Testing/medium for hydraulic actuatog
draulic fluid. The actuator shall be tested on either a valve/choke or on a fixture which sin
ng dynamic force profile of a valve/choke. A fixture test of\a valve operator shall include thd
orce and resulting motion of the stem which occur when the valve is opened against

the bonnet assembly is part of the actuator, verification of stem seal and bonnet desig
verify these design elements to the requirements forvalves.

seal test at room temperature

seals shall be pressure-tested in two, steps by applying pressures at 20 % and 100 % o
sure to the actuator. The minimum(hold period for each test pressure shall be: 10 mi
5 min at 100 % pressure for pneumatic actuators; 3 min at each test pressure for hydraulic
seal test above shall be repeated.a minimum of three times.

open/close pressure cycling/test at room temperature

hcceptance criterjashall be within the manufacturer's specifications. The pressure applig

ated working pressure of the actuator.

open/close\pressure cycling test at maximum rated actuator temperature

embly and
I's shall be
ulates the
reduction
differential
h shall be

the rated
N at 20 %
actuators.

shall be tested for proper operation by cycling the actuator an equivalent 160 open-close-gpen valve

d shall be

shall'be'tested for proper operation by cycling the actuator an equivalent of 20 open-close-(

Dynamic open/close pressure cycling test at minimum rated actuator temperature

bpen valve

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 pefformed.

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 reddyction of pressure to zero;

c) asecpndary pressure-holding period of 15 min.

F.2.6.2.2 | Hydrostatic seat-to-body seal test
Hydrostatic or gas testing, with the test medium selected in accordance with F.1.7 or F.1.8, shall be pefformed.

A hydrostatic seat-to-body seal test shall be performed by applying rated working pressure. The seattto-body seal
test shall gonsist of the following three parts (a blind seat May be used for this test at the manufacturer|s option):

a) a primary pressure-holding period of 3 min;
b) a reddyction of pressure to zero;

c) asecpndary pressure-holding periadief 15 min.
F.2.7 Performance verification-for PR2 chokes (see Table F.6)

F.2.7.1 General

Verification 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 rejquired.

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[iftiosSe TyTHng pressure testat TITaximToTT Objectiveevidence 20tyctesasspetified in
temperature g 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.2.7.9
Body pressurg-holding test at room temperature Objective evidence As specified in F.2.}.10
Body low-pregsure 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.}.12
Testing of nop-metallic seals Objective evidence As specified in F.1.13
&  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 perforthed 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 uded for this

test at the manufacturer’s option. For an adjustable choke, a separate test or fixture test may be performed to verify

the seat-to-b
omitted.

F.2.7.4 Dy

Apply rated
The mating {
or maintena
Internal pres

F.2.7.5 Dy

hamic open/close cycling pressure test at room temperature

ody seal, following steps F.2.%.3,°F.2.7.9, F.2.7.10 and F.2.7.11. In this case, step F.2.7.]

vorking pressure.and cycle the stem at rated working pressure a minimum 160 times open-c
arts shall be/free of all lubrication not specified in the manufacturer’'s part or assembly sp4
Nce 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 chambel.

hamic' open/close cycling pressure test at maximum rated temperature

|2 may be

ose-open.
cifications
Cifications.

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.

318

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=a4a935e1f26c58068e2b6aee4f4650aa

ISO 10423:2001(E)

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 body test shall be performed at minimum rated temperature as follows:

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:

F.2.8 Pe

C test shall be performed at minimum rated temperature by repeating F.2.7.5 except
e.

5as body test at minimum rated temperature

oke shall be in the partially open position during testing;
essure shall be the rated working pressure;

pld 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 seatopen, but do not release pressure.

Body low-pressure holding+est

1.3 g) shall be performed-with the seat open.

Second seat-to-body seal test at room temperature

hydrostatic_seat-to-body seal test shall be performed by applying rated working presg
re and holding 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
bssure/temp-

rfesmance verification testing for PR1 casing-head housings, casing-head spad

ols,

tubing-head Spools, CroSS-OvVer CoNnectors, and adapter and spacer Spools (See rable

F.2.8.1 General

a) Deformation

7)

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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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 (see 10.6.6).

Table F.7 ——Performance verification for r‘ncing_hnad hnllcingc, r‘::acing_hnnd cpnnlc, tnhing_hon spoo|s,
cross-over connectors and adapter and spacer spools
PR Level PR1 PR2
Pressure As specified in F.2.8.2 As specified in F.2.92
Thermal cycles Obijective evidence Objective evidence
Penetrations Objective evidence As specified in F.2.2P
Fluid compatibility Objective evidence Objective evidence

F.2.9 Perfgormance verification testing for PR2 casing-head hausings, casing-head spools,
tubing-heaf spools, cross-over connectors and adapter andispacer spools (see Table F.1)
F.29.1 Gegneral
a) Deformation
The deformgtion of casing-head housings, casing-head)spools, and tubing-head spools due to hanger|loading is
outside the gcope of this annex. Products shall be(capable of sustaining rated loads without deformation to the
extent that afy other required performance characteristic is not met.
b) Penetrations
Penetrations|for lock screws, hanger pins; and retainer screws are not addressed in performance testirjg of these
members, byt are addressed in F.2:29.
F.2.9.2 Tegting
Performancel testing shall,be in accordance with F.2.8.2.
F.2.10 Performance verification testing for PR1 Group 1 slip hangers (see Table F.8)
Load cyclinglcapacity shall be verified by objective 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
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