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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.
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rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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pean Committee for Standardization (CEN) Technical Committee CEN/TC 12, Materia
ffshore structures for petroleum, petrochemical and natural gas industries, in accorda
ement on technical cooperation between ISO and CEN (Vienna Agreement).
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Introduction

The purpose of this document is to establish basic requirements and practices for steel gate, globe
and check valves which can be socket welded, butt welded or flanged ended with reduced body seat
openings, whose general construction parallels that described in API1 602 and BS 5352.

The form of this document corresponds to ISO 6002 and ISO 10434.
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INTERNATIONAL STANDARD ISO 15761:2020(E)

Steel gate, globe and check valves for sizes DN 100 and
smaller, for the petroleum and natural gas industries

1 Scope

This document specifies the requirements for a series of compact steel gate, globe and check valves for
petrgteunTand matural gas imaustry appiications:

It is gpplicable to valves of:
— nmominal sizes DN 8, 10, 15, 20, 25, 32, 40, 50, 65, 80 and 100,

— ¢orresponding to nominal pipe sizes NPS %, 34, 14, 34, 1, 1%, 1%, 2, 2%, 3.dnd 4,

— ressure designations PN 16, 25, 40, 63, 100, 250 and 400, and
Iressure designations Class 150, 300, 600, 800, 1 500 and 2 500:

Clasg 800 is not a listed class designation, but is an intermedjdtée Class number widely usgd for socket
weldiing and threaded end compact valves covered by this. document. There is no equivalent PN
designation.

This[document includes provisions for the following valve characteristics:
— ]:tSide screw with rising stems (OS & Y): in sizes 8 < DN < 100;

inside screw with rising stems (ISRS): in-sizes 8 < DN < 65 with a pressure designation/PN < 100 or
Llass < 800;

— gocket welding or threaded ends¢inrsizes 8 < DN < 65;

— {fllanged or butt-welding ends_ excluding flanged end Class 800;

— Ibonnet joint construction that is bolted, welded or threaded with seal weld;
— Dbonnet joint constraetion that uses a union nut with a pressure designation PN < 45 or|Class < 800;
— Ibody seat openings;

— 1naterials=asspecified;

— {esting.and inspection.

This|dgeument covers valve end flanges in accordance with EN 1092-1 and ASME B16.5 and valve
body ends having tapered pipe threads in accordance with ISO 7-1 or ASME B1.20.1. It is applicable to
extended body construction in sizes 15 < DN < 50 with pressure designations Class 800 and Class 1 500
and to bellows and bellows assembly construction adaptable to gate or globe valves in sizes 8 < DN < 50.
Also covered are requirements for bellows stem seal type testing.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, tolerances
and designation

© IS0 2020 - All rights reserved 1
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ISO 7-2, Pipe threads where pressure-tight joints are made on the threads — Part 2: Verification by means

of limit gaug
ISO 2902, IS

es

O metric trapezoidal screw threads — General plan

ISO 2903, ISO metric trapezoidal screw threads — Tolerances

[SO 2904, IS
ISO 5208, In

O metric trapezoidal screw threads — Basic dimensions

dustrial valves — Pressure testing of metallic valves

ISO 5209, General purpose industrial valves — Marking

ISO 5752, M
[SO 9606-1,
[SO 15607, §

ISO 15609-
procedure sj

ISO 15610,
based on tes

ISO 15614-1
procedure te

ISO 15614-}
procedure te

ISO 15649, §

EN 1092-1,
designated -

EN 10269, S

EN 12516-1
steel valve s]

ASME B1.1,
ASME B1.5,
ASME B1.8,
ASME B1.20

ptal valves for use in flanged pipe systems — Face-to-face and centre-to-face dimensions
Qualification testing of welders — Fusion welding — Part 1: Steels
pecification and qualification of welding procedures for metallic materials ~\General rul

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

bpecification and qualification of welding procedures for metallic'materials — Qualific
{ed 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

Petroleum and natural gas industries — Piping

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

Leels and nickel alloys for fastenérs with specified elevated and/or low temperature prope

2014+A1:2018, Industrial.valves — Shell design strength — Part 1: Tabulation methg
ells

[nified Inch Screw~Threads (UN and UNR Thread Form)
Ucme Screw Threads
Stub Acmie’Screw Threads

.1, Ripe-Threads, General Purpose, Inch

ASME B16.

PS

Iding

ntion

Iding

Iding

5, PN

rties

d for

ASME B16.1
ASME B16.1
ASME B16.3

| Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard
0, Face-to Face and End-to-End Dimensions of Valves

1, Forged Fittings, Socket-Welding and Threaded

4:2017, Valves Flanged, Threaded and Welding End

ASME BPVC-IX, Boiler and Pressure Vessel Code — Section IX — Welding, Brazing, and fusing Qualifications

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

Strength

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=bff140235e6d28ccf5c98a80d400efa0

ISO 15761:2020(E)

3 Terms and definitions

Fort

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

I
I

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at http://www.electropedia.org/

31

PN

Class

alphanumeric designation for pressure-temperature rating that is common for cdmp
in a|piping system, used for reference purposes, comprising the letters "PN" of *Clas
by a|dimensionless number indirectly related to the pressure retaining capability as a
temperature of the component

Note
used
that |

Note

1 to entry: The number following the letters PN or Class does not represent a measurable va
for calculation purposes except where specified in the relevant standard- There is no definitiy
nks PN designations to Class designations.

2 to entry: The allowable pressure for a valve having a PN or Class number depends on the v

and ifs application temperature and is to be found in tables of pressufe/temperature ratings. PN or
applifable to steel valves bearing DN or NPS nominal size (3.2) desighations.

Note B to entry: See ISO 7268 and ASME B16.34.

3.2

nomjnal size

DN

NPS

alphanumeric designation of size for components of a pipework system, which is used f

purp
the p

Note
not y|

appli

Note

4 1]

4.1

oses, comprising the letters DN orxNPS followed by a dimensionless number indirect
hysical size, in millimetres, of the bore or outside diameter of the end connections

1 to entry: The number following the letters DN or NPS does not represent a measurable
sed for calculation purposes_except where specified in the relevant standard. Prefix DN or
Cable to steel valves bearing' PN or Class (3.1) designations.

P to entry: See 1SO_6708 and ASME B16.34.

Pressurej/temperature ratings

Valve-ratings

(Lnents used

s" followed
function of

ue and is not
e correlation

alve material
Class usage is

br reference
y related to

value and is
NPS usage is

4.1.

ForClassdesignated vaives the applicable pressure/temperature ratings shail be

accordance

with those specified in the tables of ASME B16.34 for standard Class for the applicable material
specification and the applicable Class.

4.1.2 For PN designated valves the applicable pressure/temperature ratings shall be in accordance
with those specified in the tables of EN 12516-1:2014+A1:2018 for the applicable material specification
and the applicable PN number.

© ISO
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4.1.3
Formula (1)

p8:3

where

Ps

P +

:2020(E)

3 Po

the nearest 0,1 bar (10 kPa);

Interpolated ratings: pressure/temperature ratings for Class 800 shall be determined by

M

is the pressure, at the specified temperature, expressed in bar), for Class 800 rounded to

Ps is

P9 is

1) 1bar=0

NOTE Py
designation i
this designat

4.2 Temy

4.2.1 The
pressure co}
fluid. The ug

is the responsibility of the user.

4.2.2 Rest
trim materis

4.2.3 For{
(see 4.1), thq
use of valve
shall be give

5 Design

5.1 Refer

5.1.1 The
or does not

the listed pressure, at the specified temperature, for Class 600, expressed in bar;
the listed pressure, at the specified temperature, for Class 900 expressed in bar
1 MPa =100 KPa and 1 MPa =1 N/mm?

essure designation Class 900 is not specifically referenced in this dotument because

5 seldom used for the compact valves described herein. However, pressure/temperature ratin
on are included in the reference given in 4.1.1.

erature constraints

temperature for a corresponding pressure rating isithe maximum temperature o
(taining shell of the valve. In general, this temperatute’is the same as that of the contg
e of a pressure rating corresponding to a temperature other than that of the contained

rictions of temperature and pressure, for example those imposed by special soft seals, s
ls, packing or bellows stem seals, shall*be’'marked on the valve identification plate (see

emperatures below the lowest témperature listed in the pressure/temperature rating t
 service pressure shall be no greater than the pressure for the lowest listed temperaturg
b at lower than the lowest listed temperature is the responsibility of the user. Consider
n to the loss of ductility and’toughness of many materials at low temperature.

ence design

reference design (the design to be provided when the purchaser does not specify othet
Ls€ Annex E) for sizes DN < 100 is for bolted bonnet or cover construction, an outside

thread for

this
s for

[ the

ined
fluid

ecial
7.4).

hbles
.The
htion

wise
stem

ate’and globe valves and, for globe valves having a conical disc. The reference desi

n for

threaded end valves is to use taper pipe threads in accordance with ASME B1.20.1. In addition, for valves

DN <50 the

reference design is to have the body and bonnet or cover to be forged material.

Valve parts are identified in Annex D.

5.1.2 Other configurations and types of material may be provided when specified in accordance with
Annex E. Requirements for extended body valves given in Annex A and those for bellows stem seals in
Annexes B and C shall be followed.

© IS0 2020 - All rights reserved
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5.2 Flow passageway

5.2.1 The flow passageway includes the seat opening and the body ports leading thereto. The body
ports are the intervening elements that link the seat opening to the end connection, e.g. socket or flange.

5.2.2 The minimum cross-sectional area requirement for the flow passageway applies for both the valve
body ports and the seat opening in the absence of the valve obturator. The minimum flow passageway
cross-sectional area shall not be less than that obtained using the equivalent diameters shown in Table 1
for standard bore and Table 2 for full bore valves.

Table 1 — Minimum equivalent flow passageway diameter for a standard-bore|valve
PN
delsignation 16, 25,40, 63,100 250 400
desicglzzstion 150, 300, 600, 800 1500 2500
“or check Gate | lchek | S3€0 | "ok
DN Minimum eql(lrir:/r:;ll;ent diameter NPS
8 6 6 5 6 5 Ya
10 6 5 6 4 ¥
15 9 9 8 9 8 Y2
20 12 12 9 10 9 %
25 17 15 14 13 13 1
32 23 22 20 18 18 1%
40 28 27 25 25 25 1%
50 36 34 27 26 25 2
65 44 38 34 — — 2%
80 50 47 42 — — 3
100 69 63 58 — — 4
Table 2 — Minimum equivalent flow passageway diameter for a full-bore valve
PN
designation 16, 25,40, 63,100 250 400
desicéflzsﬁon 150, 300, 600, 800 1500 2500
Cor check Gate | orheck | 9 | “Check
DN Minimum eQI(lrlr:/ri;ent diameter NPS
8 6 6 4 Ya
10 9 9 7 EZ)
15 12 12 10 9 Y
20 17 15 14 13 13 %
25 22 22 19 18 18 1
32 28 26 25 25 25 1Y,
40 35 34 26 26 25 1%
50 44 38 34 35 30 2
65 50 47 42 — — 2%

© IS0 2020 - All rights reserved
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Table 2 (continued)

PN 16,25, 40, 63, 100 250 400
designation
d Class 150, 300, 600, 800 1500 2500
esignation
Gate, globe Globe Globe and
or check Gate or check Gate check
DN Minimum equivalent diameter NPS
(mm)
80 69 63 58 — —
100 95 92 87 — — 4
5.3 Wall thickness
5.3.1 Excdgpt as provided in 5.3.2 and 5.3.3, the minimum wall thickness values fer-valve bodie§ and
bonnets areg given in Table 3. The manufacturer, taking into account such factors as bonnet balting
loads, rigidify needed for stem alignment, valve design details and the specifiedoperating conditiops, is
responsible ffor determining if a larger wall thickness is required.
5.3.2 Valve body end connection minimum wall thickness shall be in-ac¢ordance with 5.4.2, 5.4.3, b.4.4,
or 5.4.5 as applicable. Valves identified as extended body valves shall have body extension minimum wall
thickness in|accordance with A.3. Valves having bellows stem seals with a bellows enclosure shall hpve a
bellows enclosure extension minimum wall thickness in accordance with B.4.
5.3.3 The|bonnet minimum wall thickness for gate or-globe valves, except for the neck extepsion
that forms the packing chamber entryway, shall be in\accordance with Table 3. The packing chamber
extension shall have a local minimum wall thickness as specified in Table 4, based on the local ipside

diameter of

the packing and stem hole.

Table 3 — Minimum wall thickness for valve bodies and bonnets

de sigpl?lation 12'3??0‘:)0’ - 250 - 400

de sfgl,?lfaiion t?)(())’, 38(())(())' 1500 B 2500 -
DN Minimum (w:vna:rlll) thickness NPS
8 3,1 3,8 4,5 5,6 6,1 Ya
10 3,3 4,3 4,7 59 6,5 EZ]
15 4,1 4,8 5,8 7,7 8,5 Yo
20 4.8 61 70 94 104 3
25 5,6 7,1 8,1 11,1 12,4 1
32 5,8 8,4 9,4 13,1 14,8 1%
40 6,1 9,7 11,4 16,2 18,3 1%
50 7,1 11,9 13,6 19,6 22,3 2
65 8,4 14,2 16,9 — — 2
80 9,7 16,5 20,2 — — 3
100 11,9 21,3 24,6 — — 4

© IS0 2020 - All rights reserved
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5.4 Valve body

5.4.1 General

Requirements for a basic valve body and associated end connections are given here. The requirement
for gate valve bodies having extended end present in Annex A shall be followed.

5.4.2 Socket welding ends

5.4.2.1 Exceptasmay berequired herein, socket welding ends shall be in accordance with ASME B16.11.

5.4.2.2 The socket bore axis shall coincide with the end entry axis. Socket end |fa¢es shall be
perpendicular to the socket bore axis. The socket bore diameter and its depth shall be'in-accqrdance with
Tablg 5.
Table 4 — Minimum wall thickness for bonnet and bellows.extensions
PN designation 16 25 and 40 63,100 - 250 400
Class designation 150 300 600 800 1500 2500
Extension inside diameter Minimuim wall thickness
(mm) (mm)
15 31 3,3 3,6 4,0 4,8 7,7
16 3,2 3,4 3,8 4,3 51 8,0
17 3,2 304 3,8 4,3 51 8,4
18 3,3 3,5 39 4,4 53 8,7
19 3,4 3,6 4,0 4,6 55 9,0
20 3,4 3,6 4,1 4,7 5,7 9,4
25 38 4,1 4,5 54 6,7 11,0
30 4,2 4,6 5,0 6,0 7,9 12,8
35 4,6 51 5,4 6,4 9,0 14,5
40 4,9 55 5,7 6,7 99 16,2
50 5,5 6,3 6,3 7,3 11,8 19,6
60 57 6,6 6,6 8,1 13,6 23,0
70 59 6,9 7,3 9,0 15,5 26,4
80 6,1 7,2 8,0 9,9 17,3 29,8
90 6,3 7,5 8,6 10,8 19,1 33,2
100 6,5 7,8 9,3 11,8 21,0 36,6
110 6,5 8,0 10,0 12,7 22,8 40,0
120 6’7 Q’Q 1 n,7 1 '2’6 74’7 43'4
130 6,8 8,7 11,4 14,5 26,5 46,9
140 7,0 9,0 12,0 15,5 28,4 50,3
NOTE For bellows enclosures see B.4.

© IS0 2020 - All rights reserved 7
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Table 5 — Socket diameter and depth

5.4.2.3 Th
be in accord

DN Diameter? Depth? NPS
(mm) (mm)
8 14,2 10 Ya
10 17,6 10 %
15 21,8 10 Y2
20 27,2 13 %
25 339 13 1
32 42,7 13 T4
40 48,8 13 1%
50 61,2 16 2
65 73,9 16 2,
a2 The applicable diametrical tolerance is +g'5 mm.
b The depth dimension is a minimum value.

e minimum socket wall thickness, socket diameter, extending.over the full socket depth
ance with Tables 5 and 6.

5.4.2.4 End-to-end dimensions for socket welding end valves are to be established by the manufac

5.4.3 Thr

5.4.3.1 Th
thickness at|
having an af

5.4.3.2 Th
with ISO 7-1
specified in
ASME B1.20
on the valve

5.4.3.3 Th
applicable.
54.34 Th

shall bein a

eaded ends

e threaded end thread axis shall coincide*with the end entry axis. The minimum

shall

urer.

wall

the threaded end shall be in accordancé with Table 6. An approximate 45° lead-in chamfer,

proximate depth of one-half the thread pitch, shall be applied at each threaded end.

e end threads shall be taper pipe threads that, for PN designated valves shall be in accord
and for Class designated valves shall be in accordance with ASME B1.20.1. However, ¥
purchase documentation _ISO 7-1 threads may be used with Class designated valv

.1 threads may be used‘with PN designated valves provided that this variation is iden
identification plate.

reads shall befgauged in accordance with the requirements of ISO 7-2 or ASME B1.2(

e minimum wall thickness of the threaded ends, measured at the outermost full thread
cofdance with Table 6.

ance
when
PS or
rified

.1 as

‘rest,

5.4.3.5 End to end dimensions for threaded end valves are to be established by the manufacturer.

© IS0 2020 - All rights reserved
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Table 6 — Socket and threaded end minimum wall thickness

bquirements
dimensional
langed ends

PN 16, 25, 40, 63
designation and 100 250 400
Class 150, 300, 600
designation and 800 1500 2500
DN Minimum wall thickness NPS
(mm)

8 353 4+ 656 or

10 3,6 4,3 71 ¥

15 4,1 53 8,1 o

20 4,3 6,1 8,6 Y

25 51 6,9 99 1

32 5,3 8,1 11,7 1%

40 5,8 8,9 13,0 1%

50 6,9 10,7 15,7 2

65 7,9 12,4 18,5 2%
5.4.4 Flanged ends
5.4.4.1 Body end flanges for PN designated valves\stiall comply with the dimensional r
of EN 1092-1 and body end flanges for Class desighated valves shall comply with the
requjrements of ASME B16.5. This document dogs;not cover dimensional requirements of f
for Class 800 valves. If valve end flange bolt holes are specified by the purchaser to be other than those of

the 1
hole
as gr

pspective PN or Class flange standard, the manufacturer shall ensure that the substitut
drillings will accommodate bolting having a total flange bolting cross sectional area th
pat as that of the bolting being replaced.

5.4.4
whe

a)

b)

c)

.2 Body end flanges and-bennet flanges shall be cast or forged integral with the bo
specified by the purchaser/forged flanges may be attached by welding.

elding a flange to-awalve body shall be by full penetration butt-welding. The weldji
nd welding procedute shall be qualified in accordance with the rules of ISO 9606-1 or
SME BPVC, Settion IX.

ntegral or other types of alignment rings (cantering backing rings) used to facilitate y
e removed after the weld is completed, taking care that the minimum wall thickness is

eatitreatment, following welding, to ensure that the valve body and flange materials

e flange bolt
at is at least

ly. However,

ng operator
the rules of

relding shall
maintained.

are suitable

or‘the full range of service conditions, shall be performed as required by Table A.4.

d) The weld quality shall be in accordance with the examination acceptance requirements of

I

SO 15649 as specified for normal fluid service.

e) The finished end flange facings shall be parallel to each other within 2°.

5.4.4.3 Face-to-face dimensions for flanged end valves shall be as follows:

— for PN designated valves in accordance with ISO 5752, basic series 3, 4,5, 10 and 21 as applicable;

— for Class designated valves, Class < 600 in accordance with ASME B16.10;

— for Class designated valves, Class > 600 the same as the end-to-end dimensions given in Table 7;

© ISO
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— the tolerances for all face-to-face dimensions shall be +1,5 mm (as stated in the note of Table 7).

5.4.5 Butt-welding ends

5.4.5.1 Unless otherwise specified by the purchaser, butt-welding ends shall be in accordance with
Figure 1 and Table 8. The inside and outside surfaces of valve welding ends shall be machine-finished
overall. The contour within the envelope is at the option of the manufacturer unless specifically ordered
otherwise. Intersections should be slightly rounded. For nominal outside diameters and wall thickness of

standard steel pipe, see ISO 4200.

5.4.5.2 End-fo-end dimensions for butt-welding end valves shall be established by the manutactu

Table 7 — Face-to-face dimensions for Class 1 500 and 2 500

DN Class 1500 Class 2 500 NRS
(mm) (mm)
15 216 264 Y
20 229 273 %
25 254 308 1
32 279 349 1%
40 305 384 1%
50 368 451 2
65 419 — 2%
80 470 — 3
100 546 — 4
NOTE |The applicable length tolerance is +1,5 mm (see'54.4.3).

545,,

530 °

rer.

Vil
\T

157

\\‘

Key

A nominal outside diameter of welding end
B nominal inside diameter of pipe

T nominal wall thickness of pipe

Figure 1 — Butt-welding ends
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Table 8 — Butt-welding end diameters

DN 8 10 15 20 25 32 40 50 65 80 100

A
(mm)

14 17 21 27 33 42 48 60 73 89 114

NOTE 1 The tolerance for diameter A is #1 mm for DN < 20 and J:’iS mm for DN > 25.

NOTE 2 The tolerance for diameter B is +1 mm (see Figure 1).

5.4.6 Body seats

5.4..1 Integral body seats are permitted in austenitic stainless-steel bodies. An austenitic stainless
steel{or a hardfacing material may be weld deposited either directly on a valve body or’oh a separate
body|seat ring.

For gate valve seat rings where the hard facing is applied by a plasma arc of a laser progess, seating
surfgces shall have a minimum finished facing material thickness of 0,5 mm!

All other weld deposited seating surfaces shall have a minimum finishéd facing materigl thickness
of 1 jmm.

Bodyf seating surfaces shall not have sharp corners, e.g. cornerswith an edge disposed to cduse damage
in copjunction with gate or disc seating surfaces, at either the{inrier or outer seat circumferfence.

5.4..2 Except as provided in 5.4.6.1, valve bodies shallbhave separate removable seat rings that are
thredded, rolled or pressed in place, however rolled, erpressed seat rings shall not be usefl with globe
valvds or lift check valves unless they are seal welded.

Sealing compounds or greases shall not be used when assembling seat rings; however a light lubricant
havipg a viscosity no greater than kerosen€_may be used to prevent galling when assembling mating
surfgces.

5.4.4.3 The inside diameter of the body seat flow passageway shall not be less than the value specified

in Taples 1 and 2.
5.5 | Valve bonnet or cover

5.5.1 The bonnet.df?a gate or globe valve or the cover of a check valve shall be secured|to the body,
subject to requirements detailed below, by one of the following methods:

— lbolting;

— velding;

H vatal
o

— threaded-union nut, provided for the Class < 800.

5.5.2 Gasketed joints shall be of a design that confines the gasket and prevents its
over-compression. At assembly, all 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. The gasket, unless otherwise specified by the purchaser, shall be suitable for a
valve operating temperature range of =29 °C to 540 °C.

5.5.3 Bonnet flange gaskets, unless otherwise specified by the purchaser, shall be spiral wound metal
with a flexible graphite filler. The wound metal shall be a type 18Cr-8Ni or 18Cr-8Ni-Mo of either a
regular or low carbon grade.
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5.5.4 Bonnet and body flange bolting bearing surfaces shall be parallel to the flange face within 1°.
Spot facing or back facing required to meet this requirement shall be in accordance with ASME B16.5.

5.5.5 A bonnet or cover bolted to the body shall be secured by a minimum of 4 cap screws, studs or
stud bolts. Internal socket head cap screws shall not be used. The minimum bolt size permitted is M10
(or 3/8 inch). Standard inch series bolting in accordance with ASME B1.1 shall be used except if the
purchaser specifies metric series bolting.

5.5.6 The bonnet bolting shall, as a minimum, meet the bolt cross-sectional area requirements of

Formula (2):

A
P, —£.465,25 5, <9000 (2)
A
b
where
P, is[the pressure Class designation number, e.g. 800 for Class 800;
Sy is|the allowable bolt stress at 38 °C, expressed in megapascals, MRa*when its value is
>138 MPa, use 138 MPa;
A, isfthe area bounded by the effective outside periphery of the'gasket, expressed in the sae
unit as Ay;
Ay, is|the total effective bolt tensile stress area, expressed in the same unit as A,.
The value ¢f A, is a minimum tensile cross-sectional, area requirement for bonnet bolting| The
manufacturgr is responsible for providing additional bglting area as may be required for valve design
details such|as gasket compression essentials or specified service conditions.
For PN designated valves, the cross-sectional arga-of the valve bonnet bolting shall, as a minimum, meet
the requirements above with the substitutientof P. = 150 for PN 16, P, = 300 for PN 25, P. = 300 for
PN 40 and A, = 600 for PN 100.
5.5.7 Threaded pressure retainingjoints shall, as a minimum, meet the thread shear area requirenpents
of Formula (|3):
Ag
P, —-<#200 (3)
A
S
where A is the total effective thread shear stress area, expressed in the same units as A,.
The value offA, is @minimum requirement for thread shear area for all pressure retaining joints inclyding
threaded bonnetjoints. The manufacturer is responsible for providing additional thread engagement as
may be require e-desien-detad 5 g et-compression-essent or-speetted-conditions.

5.5.8 Bonnets welded directly to valve bodies shall be secured by a full penetration weld having two
or more welding passes (layers). The welding operator and welding procedure qualifications, heat
treatment and examination requirements shall be in accordance with 5.4.4.2.

5.5.9 Bonnet to body structural welds and seal welds shall be post-weld heat treated in accordance
with the provisions of 5.4.4.2, except that:

a)

seal welds of P4 and P5 materials are exempt when a procedure is used that provides a weld
hardness that is equal to or less than 235 HB; and

b) all welds are exempt from solution annealing requirements.
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NOTE For materials designated P4 and P5, see ISO 15649.

5.6

Obturator

5.6.1 Seating surfaces

Obturator seating surfaces shall be integral or a facing of weld metal. Weld deposited seating surfaces

shall

have a minimum facing material thickness of 1 mm.

5.6.2 Gate valve obturators

5.6.2
seati

.1 Gate valves shall be provided with a one-piece wedge gate. The installed wedg
hg surfaces shall be free of sharp edges so as not to score or gouge the body seating’sur

openfing or closing.

5.6.2

.2 A slot near the top of the wedge gate shall be provided to receive the-tee-head or

b gate outer
faces during

button stem

connfection. The wedge gate shall be guided in the body in a manner that prevents rotation and leads the

gate

5.6.2
of th

[e-entry between the seats.

.3 The wedge gate shall be designed to account for seat wear. The dimensions that fix
e wedge gate seats relative to the body seats shall be such that the wedge gate, starting f}

when the valve is new, can move into the seats, should the seats wear, a distance defined as

hy,- V
hy, v

5.6.3

5.6.3
have

5.6.3
the d
the v
the d

Vear travel is in a direction that is parallel with the valve stem. The required minimum
hries with valve size as shown in Table 9.

Globe valve obturators

a conical (plug) seating face or, when'specified by the purchaser, a flat seating face.

.2 When assembled, the globe valve disk to stem retaining design shall be one that w
isk to become detached froms\the stem as a result of vibration emanating from either f]
alve or attached piping movement. The disk to stem retaining means shall be a desigr
isk to align with the valve’seat.

Table 9 — Wear travel distance for wedge gates

the position
om the time
wear travel,
wear travel,

.1 Globe valves shall be provided with’disks that are non-integral with the stem. The disk shall

ill not allow
low through
that allows

DN Minimum wear travel distance NPS
hW
(mm)
8<DN<20 1 1 <NPS<34
25<DN<32 1,5 1<NPS<1%
40 <DN <65 2 1% < NPS < 2%
80<DN <100 3 3<NPS<4

5.6.4 Check valve obturators

5.6.4.1 Check valves shall be provided with either piston, ball, or swing type obturators.

5.6.4.2 Piston type and ball type check valve obturators shall be guided over the full length of their
travel. The guide and disk combination shall be designed so that a damping of the movement occurs

towa

© ISO

rds the top end of the disk travel.
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5.6.4.3 Piston check and ball check valves shall be designed so that, when in the fully opened position,
the net flow area between the obturator and the body seat is equal to or greater than that of the seat
opening corresponding to the seat diameter shown in Table 1.

5.6.4.4 Obturator-to-hinge retaining nuts shall be positively secured by mechanical means.

5.7 Stem

5.7.1 Stems are designated as either inside screw (ISRS) or outside screw (0S&Y). The reference
standard design is OS&Y. Stems with inside screw shall be limited to gate and globe valves having
pressure degignation Class < 800 and nominal size range 8 < DN < 65.

5.7.2 The|minimum stem diameter, D, for gate and globe valves, measured where the stem pjsses
through the|packing, shall be as specified in Tables 10 and 11. These are specified minimum values, not
design minimum values. The manufacturer, taking into account the stem material, the valve design and
the specified operating conditions, is responsible for determining if a larger diameter.stem is required.

Table 10 — Minimum stem diameter for standard borewvalves

desi;lll\lation 16,25 1118663 and 250 ¢00
desfgl‘;:lstion 150 30&?(’)(()’00 and 1500 2500
Minimum stem dianieter
DN (nll)rsn) NPS
Gate or globe Gate Globe Gate Globe
8 7,0 10,0 10,0 14 14 Ya
10 7,0 10,0 10,0 14 14 ¥
15 8,5 10,0 10,0 14 14 b2
20 9,5 11,0 11,0 14 15,5 %
25 11,0 14,0 14,0 19 19 1
32 1255 15,5 15,5 22 22 1%
40 14,0 15,5 15,5 22 22 1%
50 15,5 16,5 16,5 25 25 2
65 17,5 19,0 — — — 2%
80 19,0 25,0 — — — 3
100 22,0 28,5 — — — 4
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Table 11 — Minimum stem diameter for full bore valves

desigPlll\Ltion 16:':1?15:1' :(())663 250 400
desfgl?lzstion 152'11:310&,)(6)00 1500 2500
Minimum stem diameter
DN (nll)rsm NPS
Gate or globe Gate Globe Gate Globe
8 7 10 10 14 14 Ya
10 8,5 10 10 14 14 %
15 9,5 11 11 14 14 %3
20 11 14 14 14 15,5 %
25 12,5 15,5 15,5 19 19 1
32 14 15,5 15,5 22 22 1%
40 15,5 16,5 16,5 22 22 1%
50 17,5 19 19 25 25 2
65 19 25 — — — 2%
80 22 28,5 — — — 3
100 25,4 28,5 — — — 4

5.7.3 The stem shall be one piece wrought matérial. Stems fabricated by welding are ndt permitted.
The §tem surface that passes through the packing shall have a surface finish value of R, < 0,80 pm.

5.7.4 The stem threads shall be of trapezoidal form as specified in ISO 2902, ISO 2903, apd 1SO 2904
or AJME B1.5, ASME B1.8 with nominal dimensional variations allowed. Stem threads shall |pe such that
a dirgct operated handwheel rotated-in a clockwise direction will close the valve. The major diameter of
the stem threads shall not be less'than 1,5 mm below that of the actual stem diameter. See 5.[7.2.

5.7.§ The stem-to-obturator attachment means shall be designed so as to prevent the¢ stem from
becoming disengaged.from the obturator while the valve is in service. For attaching to the opturator, the
stem|shall have an integral tee for outside stem thread gate valves and an integral cylindricgl button for
inside stem thread’gdte valves and for all globe valves. Threaded or pinned stem attachment{means shall
not he used.

5.7.4 Nalve stems, except those used in globe valves where the backseat function is [with a disk
companent, shall 1nclude a conlcal or spherlcal ralsed surface that w1ll seat agamst the bonpet backseat

' t for all gate
and globe valves and, as such is not meant to 1mply a manufacturer S recommendatlon that it be used for
the purpose of adding or replacing packing while the valve is under pressure.

5.7.7 Gate valve stem design shall be such that, for valves with outside screw stems, the strength of the
stem to wedge gate connection and the part of the stem within the valve pressure boundary shall, under
axial load, exceed the strength of the stem at the root of the operating thread. For both outside screw
and inside screw valves, the design of the stem, wedge gate, and stem connection to the wedge gate shall
be such that, should mechanical failure occur, it would occur at a stem section that is outside the valve
pressure boundary.

5.7.8 The stem disk attachment means in globe valves shall be such that the disk articulates in order
to permit alignment with the seat. The stem thrust point against the disk shall be rounded and the disk
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components making up the means of disk-to-stem assembly attachment shall be positively secured to
prevent loosening due to fluid or piping induced vibration.

5.7.9 The closed position stem thread projection beyond the stem nut on a new rising stem nut of a new
rising stem valve shall be a distance having a minimum equal to the valve wear travel and a maximum of
five times the wear travel specified in Table 9.

5.8 Stem nut or stem bushing

5.8.1 The internal thread in the stem nut (yoke sleeve or stem bushing) shall be of trapezoidal form
in accordange with 1SO 2902, ISO 2903 and ISO 2904 or ASME B1.5 and ASME B1.8, with nominal
dimensional variations permitted.

5.8.2 Theffixed stem nut used in globe valves shall be threaded or otherwise fitted ontg the yoke and
positively locked in position.

5.9 Packing, packing chamber, and gland

5.9.1 The|minimum uncompressed total height of the installed packing) h, shall be as shown in
Table 12. The packing height values in Table 12 are directly related to‘the stem diameters shown in
Tables 10 apd 11. When a stem diameter greater than that of Table<J0is used, the manufacturer|shall
determine if the uncompressed packing height needs to be increaséd:

Table 12 — Minimum uncompresséd packing height

PN designation 16, 25,40, 63, and 100 250 and 400
Class designation 150, 300, 600 and 800 1500 and 2 500
Minimum uncompressed packing height NPS
DN b
(mm)
8 12 22 Ya
10 12 22 %
15 15 22 §Z)
20 15 25 Y4
25 25 30 1
32 25 38 1%
40 28 38 1Y%
50 28 38 2
65 31 44 2%
80 38 47 3
100 44 50 4

5.9.2 The packing chamber bore shall have a surface finish, R,, of 3,2 um or smoother. The bottom of
the packing chamber shall be flat.

5.9.3 A gland shall be provided for packing compression. The gland may be either a self-aligning gland
or be an integral part of the gland flange. The outer end of a separate gland shall have a lip whose outer
diameter exceeds the diameter of the packing chamber bore so as to block its entry into the bore.

5.9.4 Packing in the form of a single piece spiral shall not be used.
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5.10 Packing retention

5.10.1 Packing and packing gland retention for valves with outside screw stems shall be by bolting
through two holes in a gland flange that is either separate from or integral with the gland. Open gland
flange bolt slots shall not be used.

5.10.2 Gland flange bolts shall be hinged eyebolts, headed bolts, stud bolts or studs. Hexagon nuts shall
be used.

5.10.3 The gland bolting for gate and globe valves shall not be anchored to the bonnet or yoke through a
filletjwelded attachment or stud welded pins.

5.10}4 Packing and packing gland retention for valves with inside screw stems shall’be by a|packing nut
thredded directly onto the valve bonnet or by means described in 5.10.1, 5.10.2 and 5.10.3] Application
restrictions applying to inside screw stem threads are given in 5.7.

5.11 Handwheel

5.11}1 Gate and globe valves shall be supplied with direct operatéd handwheels that close the valve
when turned in a clockwise direction.

5.11{2 The handwheel shall be a spoke and rim design thatmakes an effective grip possible
5.11{3 The handwheel shall be secured to the stem ot'stem nut by a threaded handwheel niyt.

5.11{4 The handwheel shall be without burrs or'sharp edges.

6 Materials
6.1 | Trim materials

6.1.1 Trim items include-the’stem, the obturator seat surfaces and the body or seat ring sgat surfaces.
The {rim combination number (CN) identifies both the stem material and the associated sedting surface
matefrial. Except as noted in 6.1.2 and 6.1.3 or when otherwise agreed between the pufrchaser and
mantifacturer, the tfinrmaterial combinations shall be in accordance with Table 12. Trim material usage
is spgcific to the associated valve body and body to bonnet or cover bolting material. Thes¢ associative
requjrements-are given in Annex F.

6.1.2 Arims of free machining grades, e.g. 13Cr steel grades containing additions of elemgnts such as
lead,|selenium or sulfur to enhance machinability are intentionally not listed in Table 13. They may be
used only when specified by the purchaser in which case they shall be identified by the appropriate trim
number of Table 13 plus 100. The affected trim CN numbers would thus be identified as CN101, 104,
105, 1054, 106, 107, 108, and 108A. Correspondingly, hardfacing or other material overlays shall not be
applied to free machining grades of base materials unless so specified by the purchaser.

6.1.3 The trim material shall correspond to a listed CN, see Annex F for the requirements, except if an
alternative CN may be furnished in accordance with Table 14. When an alternative CN from Table 14 is
specified by a purchaser, a Table 13 listed CN shall not be substituted.

6.2 Materials other than trim

6.2.1 Materials for valve parts other than trim items shall be in accordance with Table 15.
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6.2.2 Defectsinthe cast or forged valve pressure shell materials that are revealed during manufacturing
operations or testing may be repaired as permitted by the most nearly applicable specification for
forgings or castings. All repair welding shall be in accordance with a written procedure. Filler rods used
for repairs shall be such as to produce a repair weld having characteristics similar to the parent metal.
Repairs shall be heat treated after repair welding in accordance with the material specification.

7 Marking

7.1 Legibility

Each valve {dentified as being in accordance with this document shall be clearly marked on the pody
and on an identification plate in accordance with ISO 5209 and the requirements herein. In thé event of
conflict, the|requirements of this clause shall apply.

7.2 Body|/marking

7.2.1 Valvg bodies shall be marked with the following information:
— manufafturer’s name or trade mark;

— body material identification;

— pressurg rating designation using the Class number, e.g. 1 500;

— nominafl size, as either DN followed by the appropriate size number, e.g. DN 50 or the| NPS
number, e.g. 2;

— an arrow on check valve bodies to indicate the flow‘direction for which the valve is intended ko be

installeg.
Table 13 —Basic trim materials
Part Combination number Trim material description Brinell hardness, HB
Stenp? 1,4,5,5A, 6, 7/8;or 8A 13Cr 200 min, 275 may
2 or'l5 18Cr-8Ni ¢
3 25Cr-20Ni ¢
911 or 11A NiCu alloy ¢
10,12,12A or 16 18Cr-8Ni-Mo ¢
13,14, 14A or 18 19Cr-29Ni ¢
17 18Cr-10Ni-Cb ¢

NOTE Abbreyiations: Cr = chromium; Ni = nickel; Co = cobalt; Mo = molybdenum; Cb = columbium; Cu = copper; HF =|hard
facing using QoCrwelding alloy; HFA = hard facing using NiCr welding alloy.

a  Stems shall be of wrought material.
b A differential hardness of at least 50 Brinell points is required between mating surfaces.

¢ Not specified.
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Part Combination number Trim material description Brinell hardness, HB
Seating surfaces 1 13Cr 250 minP
2 18Cr8Ni c
3 25Cr20Ni ¢
4 13Cr 750 min
5 HF HFA 350 min
5A 350 min
6 13Cr/CuNi 250 min/[l75 min
13Cr/13Cr 250min/y50 min
13Cr/HF 250'min/B50 min
8A 13Cr/HFA 250 min/B50 min
9 NiCu alloy ¢
10 18Cr-8NiMo ¢
11 NiCu alloy/HE 350 min¢
11A NiCu alloy/HFA 350 min¢
12 18Cr-8Ni*Mo/HF 350 rin¢
12A 18Cr:8Ni-Mo/HFA 350 min¢
13 19Cr-29Ni ¢
14 19Cr-29Ni/HF 350 rin¢
14A 19Cr-29Ni/HFA 350 min¢
15,16,17 or 18 HF 350 min

NOTE

¢ Notspecified.

a  {tems shall be of wrought material.

Abbreviations: Cr = chromium; Ni = nickel; Co’= cobalt; Mo = molybdenum; Cb = columbium; Cu = copper; HF = hard
facing using CoCr welding alloy; HFA = hard facifigusing NiCr welding alloy.

b A differential hardness of at least 50'Brinell points is required between mating surfaces.

Table 14 — Alternative CN numbers

Spegified CN

1 2 5A

6 8A 8 15

10 13

Alternative CN

5,54, 8 or 8A 10 5

8 5,5A,8 5 16

12 or 12A|| 14 or 14A

Table 15 — Materials for valve parts other than trim items

Part

Material?

Body and bonnetb.c

A forging or casting material as selected from ASME B16.34

Cover plateab

A forging, casting, or plate material as selected from ASME B16.34

Bonnet extension
and union nut

A material of the same nominal composition as the bonnet as selected from the list of
material from which the body was selected

Bellows

See B.6

Bellows fittings

Attachment rings and other bellows fittings shall be of materials suitable for attach-
ment welding of the bellows to the valve body, bonnet or stem as applicable

purchaser (see Annex E).

a  Metallic parts cannot be treated with zinc or cadmium coatings.

b A preference for body and bonnet or cover material form (e.g. forging or casting) requires specification by the

¢ Forvalve sizes DN < 50, the reference standard design specifies forging material for the body and bonnet, or cover, see 5.1.
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Table 15 (continued)

Pa

rt Material?

Obturator

equal in corrosion resistance as the body material

Steel or base material compatible with the pressure/temperature rating and at least

Yoke, separate

Carbon steel or similar material composition as the bonnet

Bolting: body to bonnet
and body to cover

Unless other materials are agreed between the purchaser and manufacturer, see
Annex F for the bolting material requirements

Bolting: glan

d and yoke
atleast equal to either ASTM A307-Grade B or EN 10269, C35E (1.1181)

Bolting materials of a type 300 or type 400 series stainless steel or bolting materials

Seatring AT I Table 12, €XCept that Wien wWeld deposited facings are USed, te base materjal
shall have a corrosion resistance equal to or greater than that of the body matepial

Gland flange Steel

Packing nut Steel

Gland Material with a melting point above 955 °C

Packing Non-asbestos material suitable for steam and petroleum fluids over a temperatufe
range of -29 °C to 540 °C and containing a corrosion inhibitok

Gaskets See 5.5.3

Stem nut or $tem Austenitic ductile iron, 13Cr steel, or copper alloy haying-a melting point above 935 °C

bushing

Handwheel Malleable iron, carbon steel, or ductile iron

Identificatiop plate A corrosion resistant material

a  Metallic parts cannot be treated with zinc or cadmium coatings.

b A preferdnce for body and bonnet or cover material form (e.g, forging or casting) requires specification by the

purchaser (sep Annex E).

¢ Forvalvefpizes DN <50, the reference standard design specifies forging material for the body and bonnet, or cover, sde 5.1.

7.2.2 For Yalves DN < 25, if the size or shape ofithe valve body precludes the inclusion of all the reqfiired

markings, ohe or more may be omitted provided that they are shown on the identification plate| The

sequence offomission shall be as follows:

a) nominal size;

b) nominal pressure;

c¢) body material.

7.3 Ring joint groove marking

Body end fldnges#equire special marking when the end flanges are grooved for ring type joint assefnbly.

When so grpoved'the ring joint gasket groove number (e.g. R25) shall be stamped on the rim of|both

end flanges.

For ring joint gasket groove numbers, see ASME B16.5.

7.4 ldentification plate marking

Each valve shall be provided with at least one identification plate. The identification plate marking, as

applicable, s

pressur

20

hall include:

the manufacturer’s name;

the number of this document, i.e. ISO 15761;

e rating designation, e.g. Class 800;

manufacturer’s identification number, e.g. catalog number;
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trim identification for the stem, seat and disk;
maximum pressure at 38 °C;

limiting temperature, if applicable;

limiting pressure, if applicable;

any special use limitation that applies.

Weld fabrication marking

Wheh extensions for stub ends, flanges, extended body ends or bellows enclosures are
valve or a valve body-to-bonnet is fabricated by welding or seal welding, the identificati
extepsion, body or bonnet shall be marked as follows:

the letters "WLD";

the material grade designation for the extension if other than that of the body or bonns
the post weld heat treatment employed using the following identification letters:

SR" when stress relieved;

SA" when solution annealed;

A" when annealed;

N" when normalized;

NT" when normalized and tempered;

QT" when quenched and tempered:

yhen the aforementioned symbols.:de not apply, symbols consistent with the specifica
mnaterials joined are to be used.

Thesle identification markings shall be located to avoid confusion with other required mark

8

8.1

Testing and inspeetion

Pressure tests

8.1.1 General

welded to a
n plate, the

o

tions for the

ings.

8.1.1.1- Each assembled valve identified with this document shall be given a shell pre

seat

bsure test, a
8 except as

modified by the following. Sealing compounds, greases or oils shall be removed from seating surfaces
prior to pressure testing. It is permissible, however, for a film of oil that is no heavier than kerosene to be
applied to prevent sealing surface galling. The manufacturer is responsible for establishing that neither
the selected packing nor the bellows, if furnished, leak at the required test pressures.

8.1.1.2 When water is used as the test fluid for pressure testing austenitic stainless-steel valves or
valves having austenitic stainless-steel bellows the chloride content of the test water shall not exceed

100

mg/1 (100 ppm).
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8.1.2 Shell test

8.1.2.1 The shell test for each valve shall be at a pressure no less than 1,5 times the pressure
corresponding to the valve pressure rating at 38 °C. Over the duration of the test, the obturator shall be
in a partially open position except that for a check valve it may be in a fully open position. The packing, in
gate and globe valves, shall be adjusted to maintain the test pressure.

8.1.2.2 Paint or other coating materials capable of concealing leakage during the shell test shall not be
applied to valve surfaces. However, valve surfaces may be protected by chemical conversion processes

such as phosphate coating, provided that such treatments do not seal porosity.

8.1.2.3 THh
with Table 1

8.1.2.4 Oy
shell wall o1

8.1.3 Clo{

8.1.3.1 Fo

500 kPa andl 700 kPa (5 bar and 7 bar). The clostre test is to be applied, one direction at a tim

both seat sq
bonnet cavit
detection.

8.1.3.2 Fo
the testliqu
equipped w
used for det

8.1.3.3 Gadlte and globé-valve stem packing shall be adjusted so that there is no visible leakage ovg

duration of {
of leakage tH

e minimum period of time that the shell test pressure is to be sustained shall be in accord
6.

Table 16 — Test duration

Test duration
(s)
15

60

Valve size

DN <50
DN > 50

er the duration of the shell test there shall be no visually detectable leakage throug
at the bonnet gasket.

ure leakage test

r each gate valve, the closure test shall be a'gas test with the test gas at a pressure bet]

aling directions. The gate valve test,method shall include the filling and pressurizin
y between the seats and the bonfiet with test fluid to ensure that no seat leakage can es

r each check valve and globe valve the closure test shall be a high-pressure liquid test

th a power actuatorthe closure test may be performed at 110 % of the differential pre
brmining the sizé€-of the actuator.

he closuretest. Throughout the duration of the closure test there shall be no visible evid
rough,the obturator or from behind installed seat rings.

ance

h the

lveen
b, for
o the
cape

with

d at a pressure no lessthan 1,1 times the valve pressure rating at 38 °C. When a globe valve is

psure

r the
ence

8134 T

e of
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obtaining a seat leakage measurement, shall be in accordance with Table 16.

8.1.3.5 Over the duration of the closure test, the maximum permitted seat leakage rate shall be in
accordance with Table 17.

duration.

NOTE

22

For the gas test, zero leakage is defined as less than 1 bubble or 3 mm3 over the specified test

This does not define an exact relationship for determining the volume occupied by a bubble.

For the liquid test, zero leakage is defined as no visible leakage over the specified test duration.
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8.1.3.6 When volumetric devices are used to measure seat leakage rates they shall be calibrated to
yield results equivalent to those of Table 17 for the valve under test. These devices shall be calibrated
with the same test fluid, at the same temperature as those of the valve closure tests. When these devices
are used, the test duration specified in Table 16 shall not commence until a flow rate has been established
into the device.

8.1.3.7 Gate valves, for which only alow pressure gas test is specified, shall have valve closure structures
designed to sustain pressure loads corresponding to the conditions of the optional high pressure liquid
test (see 8.1.4) and shall have the capability of meeting the leakage requirements specified in Table 16
for globe valves over a test duration specified in Table 15.

Table 17 — Seat leakage rate

DN 8 10 15 20 25 32 40 50 65 80 100
NPS Ya ¥ $Z; % 1 1% 1% 2 2% 3 4
Maximum permissible leakagerate?
(mm3/s)

Gate|(gas) 0 0 0 0 0 0 0 0 25 2p 25
Globg and gate (liquid) 0 0 0 0 0 0 0 0 12,5 (1,5 |12,5
Chedk (liquid) 12 18 25 37 50 62 75 100 125 160 200
a  The closure test, as specified in 8.1.3.1 and 8.1.3.2, is a gas test for gate valves and a high pressure liquid test for globe
and dheck valves.

8.1.4 Optional closure leakage test for gate valves

A closure test with the test liquid at a pressure no-less than 1,1 times the valve pressure rafing at 38 °C
is not required for gate valves. It is an option that the purchaser may specify in the purfhase order.
Independent of the closure test requirement, valve closure structures shall be designed to sustain
pressure loads under the conditions of.this option and have the capability of meeting [the leakage
requjrements specified in Table 17 for-glebe valves over a test duration specified in Table 1p.

8.1.5 Backseat leakage test

8.1.5.1 The backseat test for gate and globe valves shall be either a gas test at the presdqure given in
8.1.3|1 or a liquid test at the pressure given in 8.1.3.2 over the duration specified in 8.1.3.4. A backseat
test is not required fora.valve with a bellows stem seal.

8.1.5.2 The stem backseat shall be engaged and the packing gland bolting or packing nut shall be loose
during the backseat test. Visible backseat leakage is not permitted over the duration of the t¢st.

8.1.5.3 /A The gland bolting or packing nut shall be re-tightened following the backseat test.

8.1.5.4 An alternative test for the backseat, when approved by the purchaser, is one that combines the
backseat test with the shell test. For this test, volumetric flow devices shall be provided thatindependently
measure leakage during the combined shell and backseat test. This test method requires that the packing
be loose so as not to have an effect on backseat leakage. Upon request, demonstrable substantiation shall
be provided to the purchaser that shows this combined test meets the backseat leakage requirements of
8.1.5.2.

8.1.6 Fugitive emission testing

8.1.6.1 The fully assembled valve shall be tested in accordance with ISO 15848-1 for type testing and
ISO 15848-2 for production testing.
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8.1.6.2 The valve shall meet FE Class BH or BM as a minimum for CO1 mechanical cycling and RT
temperature range. All other cycling or temperature classes, agreement should be reached between
manufacturer and purchaser.

8.2

Inspection

For each valve, the appropriate items shall be checked by the manufacturer before release for shipment.
See Annex E for the requirements.

9 Preparation for despatch

9.1 After festing, the test fluid shall be drained from each valve in preparation for despatch.

9.2 Stem |
greater than

9.3 Excep
process (sed
coating.

9.4 Excep
easily remoy

9.5 Prote(

packing shall be in place and the remaining packing adjustment, with the gland, tight, sh
one packing width.

[ for austenitic stainless-steel valves and valve surfaces protected by a’chemical conve
8.1.1.2), unmachined exterior valve body and bonnet surfaces shallhave a rust prevent

f for austenitic stainless-steel valves, machined or threaded surfaces shall be coated wi
red rust inhibitor.

tive covers or caps of wood, wood fibre, plastie’or metal shall be securely affixed to

ends of flanjged and butt-welding end valves in order tossafeguard the gasket surfaces and weld

preparation
protective ¢

9.6 Proteq
ends of socK
cannot be in

9.7 Atthe

9.8 When
purchase orj

5. The cover design shall be such that thevalve cannot be installed in a pipeline wit
ver in place.

tive end plugs of wood, wood fibré;plastic or metal shall be securely inserted into the
et welding and threaded end valvés. The protective plug design shall be such that the
stalled in a pipeline with the plug in place.

time of shipment, the obtiirator of a gate or a globe valve shall be in the closed position

special packaging-is necessary, the purchaser shall specify the requirements i
der.

hll be

rsion
ative

th an

valve
end
h the

valve
valve

| the
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Annex A
(normative)

Requirements for extended body gate valve bodies

A.1 General

This|annex specifies design, materials, fabrication and examination requirementsfei| gate valve
bodiges to be used in valve assemblies identified as extended body valves. The valve body r¢quirements
stipulated in this annex, in combination with related gate valve requirements\in”the body of this
docujment, constitute the requirements applicable to extended body valves. AnCextended valve body
has gne end fitted with either a conventional internal taper pipe thread connection or a donventional
internal socket welding connection. The opposite body end is prolonged, i.e. it is fitted with an extension
that has an external end connection that is either an external taper pipethread or an externpal weld end
preppration.

A.2 | Applicability

A.2.1 Extensions with external taper pipe threads are designated only for Class 800 in npminal sizes
20 <DN < 50.

A.2.2 Extensions with external weld end preparations are designated only for Class 800 andl Class 1 500
in ngminal sizes 15 < DN < 50. Weld end preparations covered include both socket welding and butt-
weldiing types.

A.2.3 Internal socket welding ends Orjinternal taper pipe thread ends are designated only for Class 800
and (lass 1 500 in nominal sizes 15°< DN < 50.

A.2.4 Extended bodies covéered by this document are for valves whose end connections hgve the same
nominal size for both the internal and the external ends except that an extended valve Hody may be
furnished with a DN 20-external end and a DN 15 internal end when the assembled valvye otherwise
meefs all requirements)for a DN 20 valve.

A.3 | Body configuration

A.3.1 Extension length

The length of the extension or protrusion, identified as dimension L, required for an extended body is
the distance from the axis of the valve stem to the outer end of the extension’s external end preparation.
The required values for L are specified in Tables A.1 and A.2. The minimum handwheel clearance,
the distance between the outer end of the external end preparation and the outer diameter of the
handwheel, shall be 57 mm.

A.3.2 Extensions having threaded ends

The minimum wall thickness and maximum length for extensions having threaded ends and the
dimensions for threaded end preparations for Class 800 (PN 130) extended body valves shall be in
accordance with Table A.1 and Figure A.1. The external end threads shall be in accordance with 5.4.3.2
and 5.4.3.3.
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Table A.1 — Threaded end extension for Class 800

|

DN | Maximum Maximum Minimum Minimum wall Maximum NPS
length inside diameter | outside diameter thickness transition length
L ID oD T A
(mm) (mm) (mm) (mm) (mm)
20 115 16,5 259 4,8 23,4 %%
25 180 21,3 32,5 5,6 28,2 1
40 230 38,1 475 6,1 29,2 1-%
50 255 47,5 59,4 7,1 30,0 2
A
/ -
S N S
s ©

Figure A.1 — Threaded end extension for Class 800

A.3.3 Extensions having welding ends

The minimum wall thickness and maximumgdength for extensions having either socket welding or
butt-welding ends and the dimensions for butt-welding end preparations for extended body valveg

shall be in afcordance with Table A.2 and\Figure A.2.

The dimengions for socket welding)end preparations shall be in accordance with Table A.3

Figure A.3.

and

Integrally re¢inforced extensiornts, Figure A.2 a), shall have weld ends designed to meet the reinforcing
requirements of ISO 15649,

The integra

backing~fcantering) ring illustrated in Table A.2 for butt-welding ends is provided gt the

manufacturer’s option. Its length shall not be included when measuring the required length of the

extension.
Table A.2 — Welding end extension for Class 800 and Class 1 500
DN Maximum length Minimum outside Minimum wall thickness| NPS
of welding end diameter T,
L oD (mm)
(mm) (mm)
Socket Butt Class 800 |Class 1500

15 100 100 23,1 5,5 5,6 b2

15 105 to165 105 to 165 26,9 6,3 6,3 Y2

15 165 170 to 205 31,7 6,3 6,3 %3

20 140 140 259 4,8 6,1 %
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for welding

Integrally reinforced end

ptional integral backing ring

b) Socket welded end

DN Maximum length Minimum outside Minimum wall thickness| NPS
of welding end diameter T,
L oD (mm)
(mm) (mm)
Socket Butt Class 800 |[Class1500
20 145 to 205 145 to 205 31,7 7,5 7,5 %
25 230 230 32,5 5,6 7,1 1
40 230 230 47,5 6,2 9,7 1Y%
q0 255 255 59,4 7,6 11,9 2
So0o e 500
37 5o I 37 5o
€ N <
| N <
. ez ' -
1. A 8 (N N S
k:&_"_ ''''''' ) %
E :::~<<J ~ Al Bmﬁ(/ 7/

c) Bevelled end for welding

Figure A.2 — Welding end extension for Class 800 and Class 1500

Table A.3 — Socket welding end preparation for Class 800 and Class 1 500

DN Shoulder Socket Socket Step NPS§

length A length B | diameter C | diameter D

(minimum (mm) (mm) (mm)

mm)
15 3 79 21,3 229 Ya
20 3 11,2 26,7 28,2 Y4
25 3 11,2 33,3 351 1
40 3 11,2 48,3 49,8 1%
50 3 14,2 60,2 62,0 2
Tolerance for dimensions B, C, and D: J_r g; mm for 15 < DN <40 and + 0,8 mm for DN 50.
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60°
37[50

A.4 Mate

An extensio
correspondj
shall be of s

A.5 Body

A.5.1 Ane
to the valvd
an extensiol
welding ope
ISO 15609-]
meet the ex
service.

A.5.2 Inte

machining after welding,‘The welded extension and attachment weld shall not have any internal taL[:
rnal discontinuities, where the taper exceeds a 4 to 1 ratio in the axial to radial directio

or other intq

A.5.3 The

Figure A.3 — Socket welding end preparation for Class 800 and:Class 1 500

¢D
#C

rials for extensions

h welded to a valve body shall be of a material having a@shominal chemical composition
with that of the body material and be listed in ASME B16.34. If a tubular form is u
bamless construction.

extension construction

xtension shall be either cast or forged integral with the valve body or a separate part attg
body by welding. A purchasenrequiring an integral extension shall so specify. We
1 to a valve body shall be either by full penetration butt-welding or inertia welding
rator and welding procedure\shall be qualified in accordance with ISO 9606-1, ISO 1]
|, ISO 15610, ISO 15614-1,1S0 15614-2 or ASME-BPVC, Section IX. The weld quality
amination acceptance.standards requirements of ISO 15649 as specified for normal

bral alignment'tings (cantering backing rings) used to facilitate welding shall be remov

finakwall thickness of the extension attachment weld shall not be less than that requirg

the extensiol

by Table A.1 or Table A.2 as applicable

that
ed it

ched
Iding

The
607,
shall
fluid

ed by
ers,
s.

d for
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A.5.4 The body to extension weld shall be given a post-weld heat treatment in accordance with
Table A.4.

Table A.4 — Post weld heat treatment

Material Thickness? Temperature Holding time Maximum weld
T range (s/mm) hardness
(mm) (°Q) HBN
Carbon steels T>19 593 to 649 144 —
Alloy % %<Cr<2% All 704 to 746 144 225
steels o - o s = P
29 5=Cr=1079% Att 70410760 7% 241
Nickel alloy steels T>19 593 to 635 72
Austenitic steelsP All Solution anneal per material spécification
Other materials All Follow material specification

b Except when materials being welded are L-grades or stabilized grades.

a2 The thickness, T, is the largest thickness of the pieces being joined by welding.

A.5.]

The finished weld shall be free of cracks, show no indication of lack of fusion o1l incomplete

peneftration. The finished weld shall be ground or otherwise finished to provide a smoothly contoured

surfdce having a surface finish of R, < 12,5 pm.

A.6

Marking

Valves that have valve bodies with welded end extensions shall be marked with the| fabrication
markings in accordance with 7.5. In addition, the body marking shall include the material identification
for the extension if it is different than the body.material.
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Annex B
(normative)

Requirements for valves with bellows stem seals

B.1 General

This annex
globe valve

with relatedl gate and globe valve requirements in the body of this document, constituté the

requiremen
sizes15<D

B.2 Design

B.2.1 Bell
5.10 or the |
the event th

B.2.2 One
welding. Th
or to an inte
to accommo

B.2.3 Stems, in bellows equipped valves, shall’ be provided with means to prevent stem rotatiof

thereby avo

B.2.4 Valv
buckle or co

B.2.5 The
pressure raf
of the belloy
required by

B.2.6 Ast
that is desig

bpecifies design, materials, fabrication, testing and examination requirements forcgatg
b having bellows stem seals. The requirements stipulated in this annex, in ¢embin

[s for bellows stem seal valves. These requirements are applicable for valiZes in noi
N < 50.

ackseat required by 5.7.6. The packing shall be placed sotthat it functions as the stem s
ht bellows seal leakage occurs (see Figure D.3).

end of the bellows shall be attached to the stem,just above the gate or to the disk linka
e opposite bellows end shall be welded either diréctly to the valve bonnet, to the valve
rvening ring which in turn is either clampedcor welded to the bonnet or body. When ne
date large stem strokes individual bellowsmay be welded in series.

d transmitting torsional loads to(the bellows.

b-to-bellows assemblies shallbe designed so that the bellows convolutions or leaves d
me into rubbing contact with the surrounding body, the bonnet extension or the enclosed

ing taking into~¢onsideration any additional pressure area loads imposed by the incli
vs. The manudfacturer shall determine if the stem diameter needs to be increased over
5.7.2.

bm-toxgate connection for bellows-seal gate valves shall have either a button or T-heag

e and
htion
total
ninal

bws stem seals do not eliminate the need for providing the ste¢m packing required by 5.9 and

bal in

be by
body,
eded

1 and

b not
stem.

stem shall be desighed to provide the strength necessary to accommodate the 38 °C (100 °F)

1sion
that

| end
wise

ned to fit into a disc slot. Stems shall be constructed in one-piece. Welding or othel

joining two

O I[TIOI'C SLCIII piELBb TSTIotan dLLBpLd‘UIU COMStruction:

B.3 Pressure-temperature ratings

B.3.1 The bellows assembly for a bellows stem seal valve shall be designed to meet the valve pressure
rating at 38 °C with the capability of accommodating a pressure test at 1,5 times the 38 °C pressure

rating while

preserving the ability to meet the bellows life cycle requirements of Annex C.

B.3.2 For fluid service above 38 °C, the bellows design may limit the valve pressure rating to pressures
less than those specified by 4.1 or may limit the temperature to a value less than the maximum specified
by 4.1. When this occurs, the valve manufacturer shall publish applicable pressure/temperature ratings

and provide

30

these to the user.
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B.3.3 Restrictions of temperature or pressure imposed by the bellows assembly design shall be marked
on the identification plate (see 7.4).

B.3.4 A bellows stem seal valve shall be limited to applications where temperatures are below
the creep range of the bellows material. The temperature for the onset of creep shall be as defined in
ASME B16.34:2017, Annex F.

B.4 Extensions for bellows enclosure

B.4.

shall
spec
diameter of the extension.

In th

less

thick
equalls or exceeds that of the body.

B.4.7
connlection that is seal welded or attached by welding.

B.4.3
butt
or A
mate

The

spec

B.5

B.5.

shall

B.5.2
chan
requ

B.5.

the 1
requ

3

Tha culindrical honnat ar hadu avitancion raauirad to anclaca 2 haollawe ctam caql
—HHe-CyrhaeadrpoRRe oo ay Fegea—+to-eheros5ea4penroWsSS5eei-584y

see Annex D,

CXTeETTOTOTT

have a minimum wall thickness that is the greater of either the body minimum (W3
fied in Table 2 or the wall thickness specified in Table 3 using two-thirds of the actual

e event that the material selected for the extension has a pressure/temperature r
than the body material, considering the entire material temperaturerrange, the mi
ness of the extension shall be increased, as necessary, so that its(pyessure/temper

The bonnet or body extension that envelops the bellows shall be integral, attached b

The weld for an extension that is welded directly te:the bonnet or body shall be a full

bME BPVC, Section IX. Heat treatment, following'welding, to ensure that the bonnet ay
rials are suitable for the full range of service conditions shall be performed as required
weld quality shall meet the examination\acceptance standards requirements of IS
fied for normal fluid service.

Type testing

1
be verified by type testing in accordance with Annex C.

Abellows assembly design change that alters cyclic life demonstrated by a type test, fc
pe in bellows miaterial, bellows thickness, number of plies, welding geometry, or weldin
res an entirély-new life cycle type test.

When>the bellows or bellows assembly manufacturer is changed, or when there is
netiod of manufacture of the bellows or bellows assembly, an entirely new life cycle

1l thickness
local inside

iting that is
himum wall
hture rating

y a threaded

penetration

weld. The welding operator and welding proceduretshall be qualified in accordance with ISO 9606-1

1d extension
in Table A.4.
D 15649 as

The adequacy of each design of bellows and its attachment means, including attachment welds,

r example, a
b procedure,

a change in
type test is

red.

B.5.4 A change in the number of convolutions of a qualified bellows (increasing or decreasing the
overall bellows height) is not by itself cause for a new life cycle test provided that the installed bellows
travel ratio for compression and extension is equal to or less than that of the qualified bellows. These
ratios are defined in Formula (B.1):

h

C

he_hf
h

R

C

and Re =

he —
hy
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he  isthe unrestrained (free) bellows height;

is the bellows compression ratio;

is the bellows extension ratio;

is the installed compressed bellows height;

B.5.5 A bg¢llows valve shall be designed such that the qualified extension and compression i

cannot be ejceeded.

is|the installed extended bellows height.

B.6 Bellgws and bellows assembly materials

B.6.1 Typical materials for bellows are listed in Table B.1. Some services may require special be
materials. When specified by the user, materials other than those listed.in’ Table B.1 may be selectd

the bellows.

Table B.1 — Bellows material‘chart

Material type Typical specification
304 stainless ASTM;240/ASTM A312
304L stainless ASTM 240/ASTM A312
316 stainless ASTM 240/ASTM A312
316L stainless ASTM 240/ASTM A312
321 stainless ASTM 240/ASTM A312
347 stainless ASTM A240/ASTM A312
Alloy 600 ASTM B167/ASTM B168
Aley 625 ASTM B443
Alloy 718 ASTM B670
Alloy 400 ASTM B127/ASTM B165
Alloy C22 ASTM B575/ASTM B622
Alloy C276 ASTM B575/ASTM B622

B.6.2 Fabitication ‘Amlding operations related to bellows or bellows assemblies shall he pprfnrmt

atios

lows
d for

pd by

qualified welding operators in accordance with qualified welding procedures. Both shall be qualified
in accordance with ISO 9606-1, ISO 15607, ISO 15609-1, ISO 15610, ISO 15614-1, ISO 15614-2 or

ASME BPVC, Section IX.

B.6.3 The welds attaching bellows or bellows end fittings to a valve body or bonnet are exempt from
post-weld heat treatment requirements.

B.6.4 Bellows materials shall not be repaired by welding.

B.6.5 The bellows material shall be either seamless or longitudinally butt-welded unless otherwise

specified by the purchaser.

32
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B.6.6 The bellows shall be of multi-ply construction unless otherwise specified by the purchaser.

B.6.7 Bellows assemblies, as received from the bellows manufacturer, shall be contained in individual
packages so as to prevent damage from handling or moisture prior to assembly.

B.7

Pressure tests

B.7.1 Prior to assembly, each bellows or bellows assembly shall be tested for leakage either using

a mass spectrometer leakage testing device having a sensitivity of 103 m
1 Q Q a 0° nd h haowrn Q ale g

man

B.7.2

cons
with

B.7.3
bellog

B.7.4

B.8

B.8.1

B.8.2

B.9
Aftel

m3/s of helium

facturer can demonstrate to be of equal leakage detection sensitivity.

Pressure tests for bellows stem seal valves, with the manufacturer taking”into
pquences of a bellows failure during pressure testing, shall be without stem packing
the stem packing adjustment bolting loosely assembled so as to not effectia stem seal.

When water is used as the test fluid for pressure testing valvestiaving austenitic st
ws the chloride content of the test water shall not exceed 100 mg/1(100 ppm).

A backseat test is not required for a valve with a bellows.stem seal.

Marking
Each bellows assembly shall have a materialidentification marking.
The bellows material marking shall appear on the valve identification plate

Preparation for despatch

testing, special care shall be‘taken to drain test fluid from the bellows chamber.

at standard

pqans that the

account the
installed or

hinless-steel
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Annex C
(normative)
Type testing of bellows stem seals
C.1 General
This annex|specifies type testing for the purpose of qualifying bellows and bellows assembh
be used in gate or globe valves described in this document. Included are requirementsfop tes
examination and acceptance.
C.2 Geneqral requirements
C.2.1 The|bellows is the expandable metal part that acts as the initiak stém seal preventin
contained flpid from escaping into the atmosphere surrounding the valve. A)bellows assembly inc
the bellows pnd related end fittings. The end fittings may be in the form-efrrings, caps, or flanges th3
attached to the bellows by welding.

C.2.2 EacH

testing includes both ambient temperature and high temperature testing. The ambient temperature

shall be carn
tests shall b
at least equg

C.2.3 Asu
be type test
that all six 1
be randomly

C.3 Test

C.3.1 Pre

C3.1.1 Th

ccessful qualification requires that-three bellows assemblies of the same design and ma

| bellows assembly design and each bellows material shall be qualified by type testing.
ied out at a pressure at least equal to the rated valve pressure for 38 °C. The high temper

b carried out at a pressure at least equal to the rated valve pressure for either a temper
1to 427 °C or the maximum temperature for which the bellows is designated.

bd at ambient conditions and thteg more be tested at the high temperature condition
neet the qualification acceptantce requirements. The six bellows assemblies for testing
[ selected from a regular bellows assembly production lot.

procedure

Ltest examination

e bellows assemblies to be tested shall be clean.

es to
ting,

v the
udes
tare

Type
tests
hture
hture

rerial
b and
shall

C3.1.2 Ea

compressedLa

h-"bellows unrestralned (free) height shall be measured and recorded along wit

ratios (see B.6.4) shall be calculated and recorded in the test report

C.3.1.3 All bellows assembly welds shall be examined using a liquid dye penetrant. Any indication of a
crack or any other weld defect shall be cause for rejection.

C.3.1.4 Each bellows assembly shall be subjected to a helium leakage test. The assembly shall show no

detectable leakage when tested with an instrument that has a sensitivity of 10-3

mm3/s of helium.

C.3.2 Pressure test

C3.2.1 Ea

34

ch bellows assembly shall be pressure tested.
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C.3.2.2 The pressure test fluid shall be water containing less than 100 mg/1 (100 ppm) of chlorides.

C.3.2.3 For the pressure test, the bellows shall be positioned at its compressed design height
corresponding to the valve open position. Positioning may be either in a valve assembly or in a test fixture
that duplicates the intended valve assembly.

C.3.2.4 The test fluid pressure shall be applied in the same direction (externally or internally) for
which the bellows assembly is to be qualified.

C.3.2.5 The test fluid pressure shall be not less than 1,5 times the rated pressure of the valve at 38 °C.

C.3.2

C.3.2

C.3.3

C.3.3

C.3.3
valvd

and incorporates its maximum possible extension and compression.

C.3.3

C.3.3
to th
close

C.3.3
subijq
high
the 1
mini]
temp

C.3.3

C.3.3
be in

.6 The minimum pressure test duration shall be 5 min.

.7 Any visually detectable leakage over the test duration shall be cause for(rejection.

3 Cycle test
.1 Each bellows assembly shall be cycle tested.

.2 For the cycle test, the bellows assembly shall be installed in either a completel
(with the packing removed) or a test fixture that simulatés the intended bellows valvg

.3 The frequency of cycling shall not exceed oné.cycle per second.

.4 One complete cycle is defined as movement of the bellows from the design compres
e design extended position and return to'the compressed position corresponding to the
d-open positions.

.5 The ambient cycle test cycling'shall be carried out at ambient temperature and with
cted to a water pressure, as\a minimum, equal to the 38 °C intended valve pressurg
temperature cycle test shall)be carried out at a temperature that is at least the greater
haximum bellows assembly rated temperature and with the bellows subjected to a pJ
mum, equal to the intended valve pressure rating at the test temperature. The test fluid,
erature test maybe-aliquid or a gas at the manufacturer’s option.

.6 Water centaining less than 100 mg/1 (100 ppm) of chlorides shall be used.

.7 The'minimum number of test cycles required for qualification for each bellows as
accordance with Table C.1.

y assembled
installation

sed position
valve open-

the bellows
rating. The
of 427 °C or
'essure, as a
for the high

sembly shall

Table C.1 — Bellows test cycles

Valve rating Test cycles
(minimum)
Gate valve Globe valve
Class <800 2000 5000
Class > 800 2000 2000

C.3.4 Post test examination

C.3.4.1 Upon completion of the cycle test, repeat the liquid dye penetrant examination of C.3.1.3.
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C.3.4.2 After the liquid dye penetrant examination each bellows assembly shall be tested for leakage in
accordance with either a) or b) below as follows.

a) Submerge the bellows assembly under water for a period of 5 min while applying air at a pressure
greater than 560 kPa (5,6 bar).

b) Perform a helium leakage test using an instrument that has a sensitivity of 10-3 mm3/s of helium.

C.3.4.3 Any detectable leakage either from the bellows or the bellows assembly welds is cause for
failure.

C.4 Acceptability
Acceptance jof the bellows assembly design and construction shall be based on all six of the assentblies
meeting the|qualification test requirements.
C.5 Testreport

A test report shall be prepared and be available at the valve manufacturet’s*facility for review pupon
request of the purchaser when such provision is included in the valve purchase order.
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Annex D
(informative)

Identification of valve parts

The purpose of Figures D.1 to D.3 is to identify part names only.

ISO 15761:2020(E)

Key

1  handwheel 9 packing

2 identification plate 10 bonnet bolting
3 handwheel nut 11 bonnet

4  stemnut 12 gasket

5 stem 13 seatring

6  gland bolting 14 gate

7  gland flange 15 body

8 gland

Figure D.1 — Outside screw and yoke gate valve
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