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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

GG“:-‘ tS€6 O—G V169 A R ehRt3 v G106 v 3
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria riep

..... i her—matntenance are
ded for the

different types of ISO documents should be noted. This document was drafted in acéordapce with the

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documérntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh‘*patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or

on the ISO list of patent declarations received (see www.iso.org/patents);

Any
constitute an endorsement.

For

frade name used in this document is information given for the-éonvenience of users gnd does not

hin explanation on the meaning of ISO specific termis and expressions related to| conformity

assegsment, as well as information about ISO’s adherénee to the WTO principles in the Technical

Barrjers to Trade (TBT) see the following URL: Foreweo¥d - Supplementary information

The
manyfacture, marking and testing.

This
revided with the following changes:

committee responsible for this document i§*ISO/TC 153, Valves, Subcommittee SC 1, Design,

second edition cancels and replaces thefirst edition (ISO 17292:2004), which has been technically

gcope increased to include DN 600; NPS 24, PN 63, and PN 100;
(lause 2 “Normative referegnces” was updated;

[lass 800 no longer restricted to reduce bore only;

inclusion of referenceéand purchaseroptiontorequestvalvesconformingtoISO 15156 or NACE MR0103;

¢xpanded seatmiaterials to include modified PTFE and reinforced modified PTFE;

Tablex1,/inclusion of higher pressure temperature ratings that are more closely 4ligned with
S 535Ihand account for improved performance attained from modified PTFE; separate listing for
ruhnion valves has been removed from Table 1;

revised selected bore diameters in Table 2;

purchaser needs to specify long or short pattern face-to-face dimension on ASME flanged valves;

clarification that the strength of the stem above the packing shall be stronger than the internal
portion at the maximum rated temperature;

addition of purchaser option for requesting valve locking device;
reduction of the permissible radial gap on end face flange interruptions to 0,8 mm;

added provision for purchaser to request manufacturer to provide method for preventing excessive
pressure when fluid is trapped in centre cavity between seats;

© ISO 2015 - All rights reserved v
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— expanded required information on identification tag to include separate trim and seat/seal
materials. In addition, material for identification plate limited to stainless steel or nickel alloys;

— added requirement that thread sealant used on plugs for tapped auxiliary connections be capable of
the fully pressure-temperature rating of the valve;

— added purchaser option to request export packaging;

— added purchaser option to request manufacturer identify recommended spare parts.
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roduction

The purpose of this International Standard is the establishment, in ISO format, of basic requirements
and practices for flanged, butt-welding, socket welding, and threaded end steel ball valves having flow
passageways identified as full bore, reduced bore, and double reduced bore seat openings suitable for
petroleum, petrochemical, and allied industries applications.

It is not the purpose of this International Standard to replace ISO 7121 or any other International
Standard that is not identified with petroleum refinery, petrochemical, or natural gas industry
applications.

In this International Standard, flanged end Class-designated valves have flanges in acte

ASM
ends

© ISO

E B16.5. Flanged end PN-designated valves have flanges in accordance with EN 1092-1
threaded may have threads to either ISO 7-1 or ASME B1.20.1.

rdance with
Valves with

2015 - All rights reserved
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INTERNATIONAL STANDARD

ISO 17292:2015(E)

Metal ball valves for petroleum, petrochemical and allied
industries

1 Scope

This International Standard specifies the requirements for a series of metal ball valves suitable for

petr

It coy

) ) )

rers valves of the nominal sizes DN:

— §,10,15, 20, 25, 32, 40, 50, 65, 80, 100, 150, 200, 250, 300, 350, 400, 450, 500,,600;

COrreg

]

and 4

— 1
It ing
— f

JR— q

bsponding to nominal pipe sizes NPS:

4, 8, V2, %,1,1%,1%,2,2%,3,4,6,8,10,12, 14, 16, 18, 20, 24;

ipplies for pressure designations:

[lass 150; 300; 600; 800 (Class 800 applies only for valves4vith threaded and socket w
PN 16, 25, 40, 63, 100.

ludes provisions for testing and inspection and forazalve characteristics as follows:

langed and butt-welded ends, in sizes 15 < DNix 600 (%2 < NPS < 24);

jocket welding and threaded ends, in sizes8 < DN < 50 (% < NPS < 2);

— I'ody seat openings designated as fullbore, reduced bore, and double reduced bore;

aterials.

2 Normative references

The
indig
refer

ISO 7
and

ISO 7}

following documents;-in whole or in part, are normatively referenced in this documnj
pensable for itsapplication. For dated references, only the edition cited applies. |
ences, the latest)édition of the referenced document (including any amendments) appl

-1, Pipe thredds where pressure-tight joints are made on the threads — Part 1: Dimension
jesignation

-2, Pipe threads where pressure-tight joints are made on the threads — Part 2: Verificati

elding end);

ent and are
For undated
es.

s, tolerances

on by means

of lin

it-gauges
guliyg

[SO 261, ISO general purpose metric screw threads — General plan

ISO 965-2, ISO general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general
purpose external and internal screw threads — Medium quality

[SO 4032, Hexagon regular nuts (style 1) — Product grades A and B

ISO 4033, Hexagon high nuts (style 2) — Product grades A and B

ISO 4034, Hexagon regular nuts (style 1) — Product grade C

ISO 5208, Industrial valves — Pressure testing of metallic valves

[SO 5209, General purpose industrial valves — Marking

© ISO

2015 - All rights reserved
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[SO 5752, Metal valves for use in flanged pipe systems — Face-to-face and centre-to-face dimensions

[SO 9606-1,

Qualification testing of welders — Fusion welding — Part 1: Steels

ISO 15156-1, Petroleum and natural gas industries — Materials for use in H2S-containing environments in

oil and gas p

roduction — Part 1: General principles for selection of cracking-resistant materials

ISO 15156-2, Petroleum and natural gas industries — Materials for use in H2S-containing environments in
oil and gas production — Part 2: Cracking-resistant carbon and low-alloy steels, and the use of cast irons

ISO 15156-3, Petroleum and natural gas industries — Materials for use in H2S-containing environments in

oil and gas p

roduction — Part 3: Cracking-resistant CRAs (corrosion resistant alloys) and other alloys

ISO 15607, §

ISO 15609-
procedure sj

ISO 15610,
based on tes|

ISO 15614-1
procedure te

ISO 15614-3
procedure te

EN 1092-1,
designated -

EN 10269, S
EN 12516-1,
EN 12982, 1
ASME B1.1,
ASME B1.20
ASME B16.5
ASME B16.1
ASME B16.3

ASME B18.2
Nuts (Inch S

pecification and qualification of welding procedures for metallic materials — GeneralN;ul

|, Specification and qualification of welding procedures for metallic materigls * We
ecification — Part 1: Arc welding

bpecification and qualification of welding procedures for metallic materials — Qualific
fed welding consumables

, Specification and qualification of welding procedures for metallic materials — We
st — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

, Specification and qualification of welding procedures{for’ metallic materials — We
st — Part 2: Arc welding of aluminium and its alloys

Flanges and their joints — Circular flanges for pipes, valves, fittings and accessorie
- Part 1: Steel flanges

Leels and nickel alloys for fasteners with specified elevated and/or low temperature prope
Industrial valves — Shell design strength—— Part 1: Tabulation method for steel valve she
ndustrial valves — End-to-end and-sentre-to-end dimensions for butt welding end valves
[nified Inch Screw Threads (UN and UNR Thread Form)
.1, Pipe Threads, General-Purpose, Inch

Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard
0, Face-to Face.alid End-to-End Dimensions of Valves
4:2013, Valyes Flanged, Threaded and Welding End

.2, Nutsfor General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and Cou
bries)

PS

Iding

ntion

Iding

Iding

5, PN

rties

(s

pling

1AL ]

ASME BPVC

NS D] 1D 1z 1o ] fal f Iy L n 3 J L - a 1L
IA, DULICT UTTU 'TESSUTE VESSCT LUUC — OSCCLLIUIT IA — VVEIUIIlYy, DruZirty, urtd fusSIriyy Juurifjic

tions

ASTM A307, Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile

Strength

MSS-SP-55, Quality Standard for Steel Castings for Valves, Flanges and Fittings, and Other Piping

Components

— Visual Method for Evaluation of Surface Irregularities

NACE MR0103, Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining Environments

© ISO 2015 - All rights reserved
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3 Terms and definitions

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

3.1

DN

alphanumeric designation of size common for components used in a piping system, used for reference
purposes, comprising the letters DN followed by a dimensionless number indirectly related to the
physical size of the bore or outside diameter of the end connection as appropriate

Note 1 to entry: The dimensionless number following DN does not represent a measurable value and is not used
for C"]r‘ulafinn purposes avﬁnpf whaore cpnr‘iﬁ'nr‘ inthic Intornational Standard Profiv DN usage is applicable to

steel valves bearing PN designations.

3.2
nomijnal pipe size
NPS
alph@anumeric designation of size common for components used in a piping)system, used fpr reference
purposes, comprising the letters NPS followed by a dimensionless number indirectly reflated to the
physical size of the bore or outside diameter of the end connection as appropriate

Note [l to entry: The dimensionless number may be used as a valve size identifier without the prefix NPS. The
dimehsionless size identification number does not represent a measurable value and is not used f¢r calculation
purpgpses except where specified in this International Standard. Pyefix NPS usage is applicable t¢ steel valves
bearing Class designations.

3.3
PN
dimgnsionless alphanumeric designation used\to define a maximum pressure/temperature
rating applicable to the valve pressure containing shell comprising the letters PN followed by a
dimgnsionless whole number

Note|l to entry: The number following the letters PN does not represent a measurable value and i not used for
calculation purposes except where specified in this International Standard.

3.4
Clas$
dimgnsionless alphanumeric,“designation used in ASME standards to define a] maximum
presgure/temperature rating applicable to the valve pressure containing shell comprising the letters
Clasg followed by a dimensionless whole number

Note |l to entry: The iumber following the letters Class does not represent a measurable value and if not used for
calculation purposeSexcept where specified in this International Standard.

3.5
anti{staticdesign
design-that provides for electrical continuity between the body, ball, and stem of the valve

3.6

polytetrafluoroethylene

PTFE

synthetic fluoropolymer of tetrafluoroethylene which is a high-molecular-weight thermoplastic
consisting wholly of carbon and fluorine

3.7

reinforced PTFE

PTFE (3.6) compounded with filler or reinforcing materials such as glass fibre, carbon, metal powders,
and graphite uniformly dispersed within to achieve greater strength, increase creep resistance, lower
wear rate, and higher pressure-temperature rating

© IS0 2015 - All rights reserved 3
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modified PTFE
PTFE (3.6) compounded with a small percentage of perfluoropropyl vinyl ether (PPVE) to reduce
melt viscosity during processing enabling better fusion of the PTFE particles during sintering thereby

increasing c

39

reep resistance

reinforce modified PTFE
modified PTFE (3.8) compounded with filler or reinforcing materials such as glass fibre, carbon,
metal powders, and graphite uniformly dispersed within to achieve greater strength, increase creep
resistance, lower wear rate, and higher pressure-temperature rating

4 Presst

4.1 Valve

The service
shall be the

4.2 Shell

4.2.1 The
boundary e
those speci
designated ¥

4.2.2 The
permitted fd
the containeg
contained fl
the pressursg
for the lowq
strength of 1

4.3 Seat and seal rating

4.3.1 Non
pressure/te
accordance

4.3.2 The
PTFE, or m

e
Jied in the pressure/temperature tables of either ASME B16.34, Standard Class for (

ire /temperature ratings

rating

pressure/temperature rating applicable to valves specified in this International Stan
Jesser of the shell rating (see 4.2) or the seat rating (see 4.3).

rating

pressure/temperature ratings applicable to the valve pressure containing shell (the pre
ments, e.g. body, body cap, trunnion cap, cover, bodyyinserts) shall be in accordance

ralves, or EN 12516-1 for PN-designated valves.

r the pressure containing shell of the vatve. In general, this maximum temperature is tk
d fluid. The use of a pressure rating.corresponding to a temperature other than that ¢

/temperature tables (see 4.2.1)j.the service pressure shall be no greater than the pre

nany materials at low temperature.

Lmetallic eleménts, e.g. seats, seals, or stem seals, may impose restrictions on the ap
mperature rating. Any such restriction shall be shown on the valve identification plg
vith 7.4.

desigh shall be such that when polytetrafluoroethylene (PTFE), modified PTFE, reinf
dified reinforced PTFE is used for seats, the minimum seat pressure/temperature 1

dard

bsure
with
lass-

temperature for a corresponding shell pressure rating is the maximum temperature that is

1at of
f the

1id is the responsibility of the userFor temperatures below the lowest temperature listed in

psure

st listed temperature. Consideration should be given to the loss of ductility and imipact

plied

te in

rced
ating

shall as specified in Table 1.

4.3.3 Seat ratings for other seat materials shall be the manufacturer’s standard. Seats made from
hard materials such as solid cobalt-chromium alloy, ceramics, or metal seats coated with hard materials
such as carbide coatings are also acceptable and shall have seat pressure-temperature ratings per the
manufacturer’s standard. The seat pressure/temperature rating shall not exceed that of the valve shell.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=b17c5d405195bbf05507d86399f6d47a

ISO 17292:2015(E)

Table 1 — Minimum seat pressure/temperature rating

PTFE and modified PTFE seats Reinforced PTFE and reinforced modified
T PTFE seats
emperature?
°C DN <50 | 50<DN <100 DN > 100 DN <50 50 <DN <100 DN > 100
NPS<2 2<NPS<4 NPS > 4 NPS<2 2<NPS<4 NPS > 4
-29 to 38 69,0 51,0 21,0 759 51,0 26,7

50 66,0 49,0 21,0 73,0 50,0 26,1

75 56,7 42,2 18,4 63,3 43,7 22,7

100 47,4 35,4 15,86 53,7 37,3 19,1

125 38,1 28,6 13,2 44,0 31,0 15,7

150 28,8 21,8 10,6 34,3 24,7 12,2

175 19,5 15,0 8,0 24,7 18,3 8,7

200 — — — 15,0 12,0 5,3
For agiven PN or Class designation, the assigned valve pressure/temperature ratings,shall not exceed the shg¢ll ratings (see
4.2).
Presqure in bar (1 bar = 0,1 MPa = 105 Pa; 1 MPa =1 N/mm?2).
a2 (Jonsult the manufacturer for maximum design temperature rating of thevalve seats.
5 Design
5.1 | Flow passageway
The flow passageway includes the circular seatiopening in the ball and the body runs leading thereto.
The body runs are the intervening elements that link the seat opening to the end connection, e.g. to the
thread end, weld end, or socket end or to:the end-flange. Collectively, the flow passageway|through the
ball and body runs is referred to as theflow passageway. The bore is categorized in this International
Stanglard as full bore, reduced bore,~and double reduced bore. The minimum bore for edch category
shall{be such that a hypothetical ¢ylinder having a diameter in accordance with Table 2 cgn be passed
throfigh when the handle or geay operator is moved to the full open position stop.
5.2 | Body
5.2.1 Body wallthickness
5.2.1.1 Thewminimum valve body wall thickness, ¢y, shall be as specified in Table 3 except that for butt-

weldling end\valves, the welding ends for connection to pipe shall be in accordance with Figy

5.2.

re 1.

2 Tha minimyins thiclnace raqyiirarmante Avn A licahln +0 And ~vn mnr\mn-nd fr

)]

m internally

-] T C T o Cr eI oo T o o Tt esar c o p pritoaoiC— oo or o caour©

wetted surfaces, i.e. up to the point where body seals are effective.

© ISO
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Table 2 — Cylinder diameter for categorizing bore size

Minimum bore diameter
mm
DN Full bore Reduced bore Double reduced bore NPS
PN: All PN: All PN: All
Class: All Class: All Class: All
8 5 N/A N/A 7
10 8 5 N/A Vs
15 T1 3 N/A T
20 17 12 8 3/
25 24 17 14 1
32 30 22 18 1%
40 37 27 23 1%
50 49 37 30 2
65 62 49 37 2%
80 75 56 49 3
100 100 75 62 4
150 148 100 75 6
200 198 151 100 8
250 245 202a 151 1
300 295 251b 202 12
350 334 302 251 14
400 385 334 302 16
450 436 385 334 18
500 487 436 385 20
600 586 487 436 24
NOTE N/A s|gnifies that valves having this/configuration are not within the scope of this International Standard.
a  For one-pjiece (unibody) design, the-minimum flow passage is 186 mm.
b For one-pjiece (unibody) desigm;the minimum flow passage is 227 mm.
5.2.1.3 Loal areas having less than minimum wall thickness are acceptable provided that all df the
following conditionsaye satisfied:
— the ared of'sub-minimum thickness can be enclosed by a circle, the diameter of which is not grpater
than 0,35 V/K where d is the minimum bore diameter given in Table 2 and ¢, is the minimum

wall thickness given in Table 3;

— the measured thickness is not less than 0,75 ty;

— enclosed circles are separated from each other by an edge-to-edge distance of not less than
1,75 /dt,, .

5.2.1.4 The manufacturer, taking into account such factors as component bolting or thread assembly
loads, rigidity needed for component alignment, other valve design details, and the specified operating
conditions, is responsible for determining if larger wall thickness is required.

© ISO 2015 - All rights reserved
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5.2.2 Flanged ends

5.2.2.1 Body end flanges shall comply with the requirements of ASME B16.5 for Class-designated valves
and EN 1092-1 for PN-designated valves. Raised face end flanges shall be provided unless otherwise
specified by the purchaser.

5.2.2.2 Face-to-face dimensions for flanged end valves shall be in accordance with ASME B16.10 long
or short pattern for Class-designated valves or ISO 5752 basic series 1, 14, and 27 for PN-designated
valves with an appropriate tolerance as follows:

— WZ R
— flor DN =300, a tolerance of +4 mm.

5.2.2.3 Body or body cap end flanges shall be either cast or forged integral with’the bo

cast
cons

Whe
shall

pr forged flanges attached by full penetration butt-welding. A purchaser requiring in
fruction shall so specify.

ISO 15609-1, ISO 15614-1, ISO 15614-2, and ISO 15610.

Alignment rings, either integral or loose used as a welding aid, Shall be completely remov

weld|

following welding, to ensure that the valve body and flange materials are suitable for the

Serv

ce conditions shall be performed as required by-the’'material specification.

ly or cap or
egral flange

h a flange is attached by welding, it is required that the welding.dperator and welding procedure
be qualified in accordance with the rules of ASME-BPVC-IX or therules of ISO 9606-1, ISO 15607,

bd following

ing with care being taken that the minimum wallithickness is maintained. Heat treatment,

full range of

5.2.2.4 End flange facing finish shall be in accofdance with ASME B16.5 for Class-designated valves or

EN1

092-1 for PN-designated valves unless otherwise specified by the purchaser.

5.2.3 Butt-welding ends

5.2.3.1 Butt-welding ends shall be in accordance with Figure 1 and Table 4 unless otherwijse specified
by thee purchaser.

5.2.3.2 End-to-end dimensions for Class-designated valves shall be in accordance with ASME B16.10

fore

ther the long or short pattern or in accordance with EN 12982 for PN-designated valves

D«

© ISO 2015 - All rights reserved
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Table 3 — Valve body wall thickness

PN 16 25and 40 63 100 — PN
Class 150 300 — 600 800 Class
Minimum valve body wall thickness, ty,,

mm
PN Full | Reduced Double Full | Reduced Double Full | Reduced Double Full | Reduced Double All NS
bore bore rel:i:::d bore bore rel;i:::d bore bore re;l:::d bore bore rel:i:::d bore
8 | 27 2,7 N/A | 29 2,9 N/A | 27 2,7 N/A | 31 31 N/A | 33 | %

10 | 29 2,9 N/A | 3,0 2,9 N/A | 29 2,9 N/A | 34 3,3 N/A | 36 | %
15 | 31 3,1 N/A | 3.2 3,2 N/A | 31 31 N/A | 3,6 3,6 N/A | 39+ %
20 | 34 3,4 N/A | 37 3,7 N/A | 35 3,5 N/A | 41 4,1 N/A |CS2 || %
25 | 39 3,8 3,8 41 41 41 4,0 4,0 4,0 4,7 4,6 4,6 60 || 1
32 | 43 4,2 4,2 4,7 4,6 4,6 4,4 4,3 4,3 51 5,0 5,0 64 || 1%
40 | 47 4,5 4,5 5,2 5,0 5,0 4,8 4,7 4,7 5,5 5,4 5,4 58 || 1%
50 | 55 53 53 6,2 59 59 5,6 55 55 6,3 6{0 6,0 7,0 2
65 | 57 5,6 5,6 6,7 6,5 6,5 6,5 6,3 6,3 6,7 674 64 | N/A || 2%
80 6 59 59 7,1 6,9 6,9 7,2 7,0 7,0 7,6 7,2 7,2 N/A || 3
100 | 6,3 6,3 6,3 7,6 7,6 7,6 8,2 7,9 7,9 92 8,7 87 | N/A || 4
150 | 71 6,9 6,9 9,3 8,9 89 | 101 9,8 9,8 (| 12,6 11,8 11,8 | NA || 6
200 | 79 7,7 7,7 109 | 104 104 | 125 | 12,0 120" | 157 14,7 147 | N/A || 8
250 | 87 8,4 84 | 12,5 | 120 12,0 | 14,5 | 135 13,5 | 189 17,6 176 | N/A || 10
300 | 9,5 9,2 92 | 142 | 135 13,5 | 165 | 15,5 155 | 22,3 20,7 207 | N/A || 12
350 | 10 9,6 96 | 152 | 144 144 | 178 |- (16,8 168 | 241 | 225 22,5 | N/A || 14
400 | 10,8 | | 104 104 | 168 16 16 198 T 186 18,6 | 27,3 25,4 254 | N/A || 16
450 | 11,7 | | 111 11,1 | 187 | 173 173 |27 | 204 204 | 311 289 289 | N/A |[ 18
500 | 12,4 || 119 119 | 202 | 188 18,850 24,0 | 225 225 |332]| 308 308 | N/A |[ 20
600 | 14,3 | | 13,3 133 | 237 | 218 258 | 319 | 259 259 | 423 | 384 384 | N/A || 24

NOTE N/A signifies that valves having this configuration are not within the scope of this International Standard.

5.2.4 Socket welding ends

5.2.4.1 Thesocketbore axisshall coincide with the end entry axis. Socket end faces shall be perpendicular

to the sockef bore axis. The'socket bore diameter and its depth shall be as specified in Table 5.

5.2.4.2 THe minimum socket wall thickness extending over the full socket depth shall he as

specified in|Tabl&6:

5.2.4.3 End-to-end dimmensions forsocket wetding end vatves statt-beestablistied by the mamufacturer.

The inside and outside surfaces of valve welding ends are machine finished overall. The contour within
the envelope is at the option of the manufacturer unless specifically ordered otherwise.

Intersections should be slightly rounded.
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Valves minimum wall thickness equal to 3 mm or less may have ends cut square or slightly chamfered.

37

)

o x 25

A

: NS [ 77
= .
f { \ & —/ &
0 15T i =
=) Fl < w
° S 1n < 15T m
— O ©° S wn
+ =)
b + 7
— n
—
d) Welding end for connection to pipe of b) Welding-énd for connection tg pipe of
wall thickness T < 22 mm wall thickness T > 22 mm
Key
A ominal outside diameter of welding end
B S[ominal inside diameter of pipe
T ominal wall thickness of pipe
NOTHE 1 Fornominal outside diameters and wallthickness of standard steel pipe, see ISO 4200 or ASME B36.10.
NOTE 2  Linear dimensions and tolerancessshown are in millimetres.
Figure 1 — Welding ends
Table 4 — Welding ends
DN 15| 20825 | 32| 40 |50 | 65 |80 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450]| 500 | 600
NPS 4% | 1 |1%|1%| 2 |2%]| 3 | 4 6 8 |10 | 12 | 14 | 16 | 18| 20 | 24
diameter (22|28 (35|44 | 50 | 62 | 78 | 91| 117 | 172|223 | 278|329 | 362 | 413 | 464{| 516 | 619
A
mm | tolerance t%(s) j:g
B ’ +1,0 +2,0 +3,0
mm LOICT AdIITC _1‘0 _2’0 _2'0
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Table 5 — Socket diameter and depth

DN Diametera Depthb NPS
mm
8 14,1 9,5 Ya

10 17,5 9,5 ¥
15 21,7 10 E2)
20 27,0 13 %
25 33,8 13 1
32 42,5 13 1%
40 48,6 13 1%
50 61,1 16 2

a  The applicable diametral tolerance is +0‘(;5 mm.

b The depth dimension is a minimum value.

Table 6 — Socket and threaded end wall thickness

PN 16, 25, and 40 63 and 100 = PN
Class 150 and 300 600 800 Class
DN Minimum wall thickness NPS
mm
8 3,0 33 3,3 Ya
10 3,0 3,6 3,6 %
15 3,3 4,1 4,1 Y
20 3,6 4,3 4,3 %

25 3,8 51 51 1
32 3,8 5,3 5,3 1%
40 41 5,6 5,8 1%
50 4,6 6,1 6,9 2

5.2.5 Threaded ends

5.2.5.1 The threaded end thread axis shall coincide with the end entry axis. The minimum|wall
thickness at|the threaded end shall be as specified in Table 6. An approximate 45° lead-in chamfer having
an approximateé depth of one-half the thread pitch shall be applied at each threaded end.

5.2.5.2 The end threads for PN-designated valves shall be taper pipe threads meeting the requirements
of ISO 7-1 or for Class-designated valves, shall be taper pipe threads meeting the requirements of
ASME B1.20.1. Pipe threads shall be gauged in accordance with ISO 7-2 or ASME B1.20.1 as applicable.

5.2.5.3 End-to-end dimensions for threaded end valves shall be established by the manufacturer.

5.2.6 Body openings

Trunnion-mounted valves that employ upstream sealing seats shall be fitted with a DN 15 (NPS %)
solid test plug having threads in accordance with 5.2.5.2 in order to complete the closure tightness test.
Other tapped openings, for any purpose, are permitted only when specified by the purchaser.
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5.2.7 Anti-static design

Valves shall incorporate an anti-static feature that ensures electrical continuity between the stem and
body of valves, DN < 50, and between the ball, stem, and body of larger valves. The anti-static feature
shall have electrical continuity across the discharge path with a resistance not exceeding 10 Q from
a power source not exceeding 12 V d.c. when type tested on a new, dry, as-built valve after pressure
testing and cycling of the valve at least five times.

5.2.8 Anti-blow-out stem

The valve design shall be such that the stem seal retaining device is not the sole means used to retain
the stem. The design shall ensure that while under pressure, the stem is not ejected from fthe valve by
the disassembly of valve external parts, e.g. gland and gland flange bolting (see Annex B).

5.2. Ball-stem construction

5.2.9.1 The valve design shall be such that if a failure occurs either at the'stem-to-ball cgnnection or
any part of the stem within the pressure boundary, no portion of the stem)is ejected when| the valve is
under pressure.

5.2.9.2 Both the stem-to-ball connection and all of that part of-flie stem within the pressufe boundary
(belgw top of packing) shall be designed to exceed the torsional strength of the stem exallternal to the
packjng (above the top of the packing) by at least 10 % at the.mtaximum valve rated temperajture.

5.2.9.3 The stem and the connection between the.stém and the ball shall be designed|to preclude
permanent deformation or failure of any part when a-force applied to the direct operating|lever or the
operfitional means of a manual gear operator, whichever is furnished with the valve, transnpits a torque
to the valve stem equal to the greater of either

a) 20N-m,or
b) {fwice the manufacturer’s published torque.

The anufacturer’s published torque shall be based on clean water, dry air, or nitrogen at g differential
pressure equal to the maximumAdifferential service pressure rating of the valve.

5.2.10 Ball construction

The ball shall have @ ¢ylindrical bore and shall be of a solid, one-piece construction. Other cgnstructions
such|as two-piecCe construction, cored cavity, sealed cavity, or hollow ball may be furnished only if
agreed to by thelpurchaser.

5.2.11 Qperating means

5.2.11.1 Valves that are solely manually operated, i.e. without an attached gear or power assist device,
shall be fitted with lever-type handles unless otherwise specified by the purchaser.

5.2.11.2 Gear operators when specified or required to meet the operating force requirements of 5.2.11.3
shall be provided with handwheels for actuation.

5.2.11.3 Unless otherwise specified by the purchaser, the length of the lever type handle or the diameter
of the manual gear handwheel shall be sized so that the applied input force to open or close the valve
does not exceed 360 N at the torque value specified in 5.2.9.3.

5.2.11.4 For lever-operated valves, position stops shall be provided at both the full open and full
closed positions.
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5.2.11.5 Valves shall be designed to close when the lever or handwheel is turned in a clockwise direction.

5.2.11.6 Handwheels on manual gear operators shall be marked to indicate either the direction of
opening or closing.

5.2.11.7 Lever-type handles shall be mounted with the handle parallel to the ball bore. If the purchaser
specifies round or oval direct operating handwheels, a permanent means of indicating the open and
closed positions shall be provided.

5.2.11.8 Lever or manual gear box handwheel design shall be such that the lever or gearbox indicating

means do nd

5.2.11.9 Ay
valve stem. ]

5.2.11.10
that they c3
retention of]

5.2.11.11

that accepts
fully closed
diameter sh
device and |
the purchas

5.2.12 Glai

5.2.12.1 Ad
of either the|

5.2.12.2 P3
5.2.12.3 Ve
5.2.12.4 Po
5.2.13 End

5.2.13.1 Ri
ASME B16.2

tassemble in other than the correct configuration for indicating the open and closed posit

indication of the position of the flow passageway through the ball shall be integral’ wit
[his indication may be by a permanent marking on the stem or by a shaping of the stem

Levers, handwheels, and other operating mechanisms shall be fitted to the valve
n be removed and replaced without affecting the integrity of the stem or body se
the stem.

When specified in the purchase order, valves shall be furhished with a lockable d

positions. The lockable device shall be designed such:that a lock with no less than 3
hnk, not more than 102 mm long, can be inserted diréctly through the hole(s) in the loc
bcked. Provision for a lockable device is permitted.¢n a valve even when it is not specifig
e order.

nds

justable packing glands shall be accessible for tightening stem seals without the disasse
valve or operator parts.

cking glands that are threaded into bodies or covers (see Annex B) shall not be used.
rtically split glands shall'not be used.

sition stops inteégral with the gland, gland flange, or gland bolting shall not be used.
flange facing interruptions

ng-Shaped radial gaps located in what would be the seating face area of a cel

ions.

h the

such
al or

evice

a purchaser-supplied padlock that allows the valve to be)locked in both the fully open and

mm
kable
bd on

mbly

htred

0-style spiral wound gasket on the flange facing area of end flanges shall not exceed 0,8

mm.

The gap is shown as dimension, b, in Figure 2. An example of the occurrence of this type of gap is one that
can exist between the outer periphery of a body insert and the inner bore of the body end flange of the
valve. This is illustrated in Figure 2.

5.2.13.2 For ball valves designed with a body insert (see Annex B) with a gasket seating face outer
diameter located within the seating area of a centred ASME B16.20-style spiral wound gasket, the body
insert flange face shall not protrude beyond the valve body end flange face. The body insert flange face
shall not be recessed below the body end flange face by more than 0,25 mm. The recess is shown as
dimension, g, in Figure 2.

5.2.13.3 Threads for body inserts shall have a thread shear area such that the resultant thread shear
stress is <70 MPa at an internal pressure equal to the 38 °C pressure rating.
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5.2.14 Shell joints

5.2.14.1 Shell joints are characterized as bolted body-to-cap joints, threaded body-to-cap joints, bolted
cover joints, and threaded cover joints. Body-to-cap joints are those that could be subject to piping
mechanical loads; cover joints, those that are not (see Annex B for part name identification).

5.2.14.2 Bolting used for assembly of shell joints shall be studs or continuously threaded stud bolts with
nuts or cap screws.

Nuts shall be semi-finished hexagons conforming to ASME B18.2.2, 1SO 4032, ISO 4033, or ISO 4034.

ASME specified bolting 1 inch (25,4 mm) diameter and smaller shall have coarse (UNC) thyeads. ASME
specified bolting larger than 1 inch (25,4 mm) diameter shall be 8 thread series (8UN}

ASME specified bolt threads shall be Class 2A and nut threads shall be Class 2B conforming t¢ ASME B1.1.

Metrjic specified bolting M30 and smaller shall have coarse threads. Metric spécified bolting larger than
M30(shall be fine threads with 3 mm pitch.

Metrjic specified threads shall be in accordance with ISO 261 and 1SO, 9652 tolerance Class|6 g.

/2

Key
1 bodylinsert

2 valve body end flange

Figure 2 — Flange face interruption limits

5.2.14.3 Nut and bolt head bearing surfaces in shell joints assembled by bolting shall be perpendicular
to the centreline of the tapped or clearance hole for the fastener with a tolerance of +1°.

5.2.14.4 A bolted body-to-body cap joint shall be secured by a minimum of four bolts. The minimum
bolt size shall be as follows:

— M10 or 3% for sizes 25 < DN < 65;
— M12 or % for sizes 80 < DN < 200;
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— M16 or 54 for sizes 250 < DN.

5.2.14.5 Atassembly, gasket contact surfaces shall be free of heavy oils, grease, and sealing compounds.
A light coating of a lubricant no heavier than kerosene may be applied if needed to assist in proper
gasket assembly.

5.2.14.6 Each bolted or threaded shell joint included in the valve design shall meet one of the
following applicable minimum bolting area requirements which are the minimum requirements of this
International Standard and as such, do not relieve the valve manufacturer from the responsibility to
provide additional design basis bolting for specific valve designs.

A
— Bolted hody-to-cap: P, A—g <50,76 S, <7000
b
A
— Thread¢d body-to-cap: P, A_g <3300
S
A
— Bolted dover: P A—g <65,26 S, <9000
b
Ag
— Threaded cover: P, A_ <4200
S
where

Sp is the allowable bolt stress at 38 °C, expressed in megapasc¢als, MPa: when its value
is >138 MPa, use 138 MPa;

P. is the Class designation number for Class-designated valves (e.g. 600), or the PN designatipn
number for PN-designated valves (e.g. 40), multiplied by 6;

Ag s the area bounded by the effective outside-periphery of the gasket, expressed in square
millimetres, mm?;

Ay is tIe total effective bolt tensile stress area, expressed in square millimetres, mm?;

Ag is the total effective thread shear stress area, expressed in square millimetres, mmz2.

5.2.15 Packing gland bolting

5.2.15.1 When a packing gland is included, the packing gland bolting shall pass through holes ih the
gland. Open|slots for balting are not permitted in the cover flange, cover, or gland.

5.2.15.2 Parkingigland bolts shall be sized so that the bolt tensile stress does not exceed one-quarter of
the ultimate|tensile strength of the bolting material for a compressive packing stress of 38 MPa.

5.2.16 Fluid thermal expansion

Ball valves capable of sealing in either flow direction can trap fluid inside the cavity between the seats
when the valve is fully open or closed. Under such conditions where the centre cavity is filled or partially
filled with liquid, an increase in temperature could result in an excessive rise in pressure that may
lead to failure of the pressure boundary. When specified in the purchase order, the manufacturer shall
provide a means to protection against excessive pressure within the centre cavity between the seats.

14 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=b17c5d405195bbf05507d86399f6d47a

ISO 17292:2015(E)

6 Materials

6.1 Shell

The shell which comprises, as applicable, the body, body insert, body cap, cover, and trunnion cap shall
be of a material specified in ASME B16.34 for Class-designated valves or in EN 1092-1 for PN designated
valves. These shell parts are identified in Annex B.

6.2 Shell material repair

Defegts—in—eastorforged—alvepressure—shel-materialsthatarerevealed—duringsanufacturing
operftions or testing may be repaired as permitted by the most nearly applicable materjalqpecification
for fgrgings or castings.

6.3 | Trim

The [nternal metal parts of the valve such as the ball, stem, metal seats, or~seat retainerfs shall have
corrgsion-resistant properties equivalent to or better than those of the shell. The purchaser(may specify
matgrials having greater corrosion resistance or higher strength for these parts.

6.4 | Identification plate

The material used for the identification plate shall be an austenitic stainless steel or a nicKel alloy. The
identification plate shall be attached to the valve by corrosion-resistant fasteners or by welding.

6.5 | Bolting

6.5.1 Unless otherwise specified by the putrchaser, bolts for assembling shell pressufe retaining
components and packing gland bolting shall’be as a minimum intermediate strength as|specified in
ASME B16.5 for Class-designated valves o, EN 1092-1 for PN-designated valves. For service t¢mperatures
beloy -29 °C, the purchase order shall specify the bolting material.

6.5.1 Unless otherwise specified by the purchaser, packing gland bolting material shall havg¢ mechanical
propgrties at least equal to either ASTM A307 Grade B or EN 10269 Grade C35E (1.1181).

6.6 | Seals

Material for stemr’seals, body seals, cover seals, and gaskets shall be suitable for use at the maximum
allowable température and its corresponding pressure rating applied to the valve by the manufacturer.
Metdllic partswsed in seals shall have corrosion-resistant properties equivalent to or better than those
of the shell.material.

6 7 Thraadad oo
. I CauacCtrpragsS

Threaded plugs used for sealing tapped openings shall have corrosion-resistant properties equivalent to
or better than those of the shell. Malleable, grey, or any other form of cast iron shall not be used for plugs.

6.8 Low temperature service

For service at temperatures -29 °C and lower, materials shall be specified by the purchaser.

6.9 Hydrogen sulfide environment

When specified by purchaser, shell, trim, and bolting materials shall comply with either NACE MR0103
or ISO 15156-1, ISO 15156-2, and ISO 15156-3.
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7 Marking

7.1 Legibility

Each valve manufactured in accordance with this International Standard shall be clearly marked in
accordance with ISO 5209 except that the requirements of this Clause shall apply.

7.2 Body

7.2.1 The

marking

mandatory valve body markings subject to the provisions of 7.2.2 shall be as follows:

manufa

body m

pressur
valves)

nomina
number

7.2.2 For)
the required

plate. The s
nomina

PN desi

— body m

7.3 Ring

Body end fl
gasket. Whe
flanges. For

cturer’s name or trade mark;
hterial;

e rating as PN followed by the appropriate pressure number (e.g. PN 16,for,PN-desigi]
br pressure Class number (e.g. Class 150 for Class-designated valves);

| size, as either DN, followed by the appropriate size number (€:g."DN 500) or the
(e.g. 20).

Falves smaller than DN 50, if the size or shape of the valve Body precludes the inclusion
markings, one or more may be omitted provided that.they are shown on the identific
quence of omission shall be as follows:

size;
bnation or Class number;

hterial.

oint marking

hnges require marking only when the end flanges are grooved for a ring type end f}
n so grooved, the ring jointgasket number (e.g. R25) shall be marked on the rim of botl
ring joint gasket numbers, see ASME B16.5.

7.4 ldentification plate

Each valve §
the marn

pressur

hall have anddentification plate with the following marking:
ufacturér’s'name;

e rating designation, PN or Class;

1ated

NPS

of all
htion

ange
h end

manufa

16

4 laid 3 L3 3 I
CLUICTI S IuciIuiricativln riuIitiouct,

maximum pressure at 38 °C;

limiting temperature and associated pressure, if applicable;

limiting differential pressure and associated temperature, if applicable;
trim identification, e.g. 316SS;

seat and seal material, e.g. PTFE/graphite;

pipe thread identification, NPT or Rc.
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The number of this International Standard may be included provided that all of its applicable
requirements have been met.

The material of the identification plate(s) shall be austenitic stainless steel or nickel alloy. The
identification plate shall be attached to the valve body by welding or by pins made from the same
materials allowed for the identification plate. Other methods of attachment are acceptable only by
agreement with the purchaser.

7.5

Special marking for unidirectional valves

Valves designed for or modified to only have unidirectional capability, i.e. capability to block flow in

only
unid

8
8.1

8.1.1

Each
of IS

seating surfaces prior to pressune testing. It is permissible, however, for a film of oil that is

than

8.1.2

8.1.2
valve
tom

Testing and inspection

one direction, shall have a separate identification plate attached to the valve body to
rectional seat. The unidirectional seat shall be shown on the identification plate as shew1

© ©

© ©

Figure 3 — Typical unidirectional valve identification plate symbol

Pressure tests

General

valve shall be given a shell pressure testand a seat closure testin accordance with the r¢
D 5208 except as modified. herein. Sealing compounds, greases, or oils shall be re

kerosene to be applied to/prevent metal-to-metal sealing surfaces from galling.
Shell test

.1 The shell test shall be at a pressure no less than 1,5 times the pressure correspo
38 °C préessure rating. If the valve design includes an adjustable stem seal, it shall be ag
hintainthe shell test pressure.

identify the
nin Figure 3.

Pquirements
moved from
not heavier

nding to the
ljusted so as

8.1.

.2~ The duration of the shell test (the minimum period of time that the shell test pres

ure is to be

sustained) shall be in accordance with Table 7.

8.1.2.3 Over the duration of the shell test, there shall be no visually detectable leakage through either
the shell wall or any of the gasket seals.
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Table 7 — Test duration

Minimum test duration
Valve size range S
Shell test Seat test
DN <50 15 15
65 <DN <150 60 60
200 <DN <300 120 120
350 <DN <600 300 120

8.1.3 Clog

8.1.3.1 Fo
testgas ata

For floating
the body ba

For trunnio
leakage acr
method sha

8.1.3.2 Fo
with the tes{

For floating
the body ba

For trunnio
leakage acr(
method sha

8.1.3.3 Th
for each sea

8.1.3.4 Th
sustained fo

8.1.3.5 0y
shall bein a

Ir valve designs having resilient seats, the closure tightness test shall be a gaS|test wit

ure tightness test

pressure between 400 kPa (4 bar) and 700 kPa (7 bar).

ball designs, the test method shall be one that fills the body cavity between the seat
1 chamber with test gas so as to ensure that no seat leakage can escape detection.

h-mounted valves of upstream sealing design, the test method shall be one that meaj
ss the upstream seat. For trunnion-mounted valves of downistream sealing design, thg
1 be one that measures leakage across the downstream seat:

fluid at a pressure not less than 1,1 times the rated’pressure at 38 °C (100 °F).

ball designs, the test method shall be one that'fills the body cavity between the seat
1 chamber with test liquid so as to ensure_that no seat leakage can escape detection.

h-mounted valves of upstream sealing design, the test method shall be one that meaj
ss the upstream seat. For trunnionéntounted valves of downstream sealing design, thg
1 be one that measures leakage across the downstream seat.

e applicable closure test pf\8.1.3.1 and 8.1.3.2 shall be applied one flow direction at a
fing direction.

e duration of the closure test (the minimum period of time that the test pressure is

er the durafion of the gas closure test, the maximum permitted leakage rate past the
ccordance'with Table 8.

h the

t and

ures
e test

I valve designs having metal or ceramic seats, the closure tightness test shall be a liquid test

b and

ures
b test

time

" the purpose of-@btaining a closure leakage measurement) shall be in accordance with Ta]

Table 8 — Maximum allowable seat leakage

18

Maximum allowable seat leakage rate
Valve size range Gas test, Liquid test, metal or ceramic seatsa
resilient seats mm3/s drops/s
DN <50 0 6,3 01
65 <DN <150 0 12,5 0,2
200 <DN <300 0 20,8 0,4
350 <DN <600 0 29,2 0,5
a  The manufacturer may choose either method of quantifying liquid leakage. It is
recognized that the unit conversions are inexact.
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8.1.3.6 Visual evidence of leakage through the ball, behind the seats, or past stem seals is not permitted.
There shall be no structural damage as a result of the closure test. Plastic deformation of resilient seats
or seals is not considered to be structural damage.

8.1.3.7 For the purposes of the gas closure test, zero leakage is defined as 3 mm3 (1 bubble) over the

duration of the test.

8.2

Inspection

8.2.1 Extent of inspection

Insp
insp¢

— inspection of the valve assembly to ensure compliance with the specificationsof the pui

\

\

1

8.2.2

8.2.2

mantifacturer’s factory, the purchaser’s inspector shall’have free access to those parts of

conc

8.2.2

manfifactured at locations other than the.¥alve manufacturer’s factory, these compone

pction by the purchaser may be specified in the purchase order. If not otherwi§
ection shall be limited to the following:

vhich may include specified non-destructive methods of examination;
vitnessing of the required pressure tests and examinations;

eview of mill test reports and, if specified, non-destructive exarination records and 1
Site inspection

.1 When a purchaser specifies that the purchaset witness tests and examinations

brned with the manufacture of the valves when work on the order is under way.

.2 When a purchaser specifies examihations that include valve pressure bou

e specified,

‘chase order

adiographs.

at the valve
the factory

hdary parts
hts shall be

availpble for inspection at the location where they are being manufactured.

8.3 | Examination

8.3.1 For each valve, the items'listed in Annex A shall be checked by the manufacturer bgfore release
for shipment.

8.3.7 Castings of préssure boundary parts and closure elements (balls) shall be visually examined
by the manufacturer’during the course of manufacture so as to ensure conformance withf the surface
condiition requifiements of MSS-SP-55.

8.3.3 Thewalve manufacturer shall examine each valve to ensure compliance with this Ihternational
Stanglard.

8.3.4 Examinations shall be performed in accordance with written procedures that are in accordance

with

8.4

the applicable standards.

Supplementary examination

8.4.1 Supplementary types of examination are required only if specified in the purchase order.

8.4.2 Magnetic particle, radiographic, liquid penetrant, and ultrasonic examination of castings or
forgings may be specified as either the purchaser’s own procedures and acceptance standards or those
standardized in ASME B16.34:2013, Clause 8.
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