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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 wi i i i ctrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3

Internationjal Standards adopted by the technical committees are circulated to the member bodigs for voting.
Publicatiop as an International Standard requires approval by at least 75 % of the memkber bodies castiphg a vote.

This Interpational Standard was prepared by Technical Committee 1ISO/TC 67, Materials, equipment|and offshore
structures|for petroleum and natural gas industries, Subcommittee SC 2, Pipelihe transportation systenps.

Annexes B, C and D form a normative part of this International Standard./Annex A is for information only.
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Introduction

This International Standard is based on API Specification 6D, twenty-first edition, March 1994.

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

Vi
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hational Standard specifies requirements and gives recommendations for the,design, m
d documentation of ball, check, gate and plug valves for application in pipgline systems
nts of ISO 13623 for the petroleum and natural gas industries.

pressure ratings exceeding PN 420 (Class 2500) are not covered by this-{nternational Stand

f this International Standard provides guidelines to assist the purchaser with valve type s
bn of specific requirements when ordering valves.
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.

bteel — Charpy mpact test (V-notch).

Pipe thredads*where pressure-tight joints are not made on the threads — Part 1: Dimensior
pation.

Pipe‘threads where pressure-tight joints are not made on the threads — Part 2: Verification

limit gaugé
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by means of
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ISO 5208,

ISO 7005-

Industrial valves — Pressure testing of valves.

1, Metallic flanges — Part 1: Steel flanges.

ISO 10474, Steel and steel products — Inspection documents.

ISO 10497, Testing of valves — Fire type-testing requirements.

ISO 13623, Petroleum and natural gas industries — Pipeline transportation systems.

ASME B1.

1, Unified inch screw threads (UN and UNR thread form).
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ASME B1.20

ASME B16.5

ASME B16.1

ASME B16.2

ASME B16.3

ASME B16.4

.1, Pipe threads, General purpose (inch).

, Pipe flanges and flanged fittings — NPS 1/2 through NPS 24.
0, Face-to-face and end-to-end dimensions of valves.

5:1997, Buttwelding ends.

4:1996, Valves — Flanged, threaded, and welding end.

7, Larger diameter steel flanges — NPS 26 through NPS 60.

©1SO

ASME B31.4
alcohols.

ASME B31.8
ASME Boiler]
ASME Boiler]

ASME Boiler
vessels.

ASME Boiler
welders, braa

(American Socig
ASNT SNT-T

(American Socig

ASTM A 193
temperature

ASTM A 320
ASTM A 370
ASTM A 388
ASTM A 435

ASTM A 577

1992, Liquid transportation systems for hydrocarbons, liquid petroleum gas, anhydrouscamn

1995, Gas transmission and distribution piping systems.

and Pressure Vessel Code:1998, Section V, Non destructive examination.

and Pressure Vessel Code:1998, Section VIII, Division 1, Rules for construction of pressure
and Pressure Vessel Code:1998, Section VIII, Division 2, Alternative rules for construction ¢
and Pressure Vessel Code, Section IX, Qualification standard for welding and brazing p|

rers, and welding and brazing operators.

ty of Mechanical Engineers, 345 East 47t Street, NY 10017-2392, USA)

C-1A, Recommended Practice No. SNT-TC-1A.

ty of Non-Destructive Testing, P.O. Box 28518,41711 Arlingate Lane, Columbus, OH 43228-0518, USA)

A 193M, Standard specification\ for alloy-steel and stainless steel bolting materials
service.

A 320M, Standard specification for alloy steel bolting materials for low-temperature service.
Standard test methods’and definitions for mechanical testing of steel products.

A 388M, Standard practice for ultrasonic examination of heavy steel forgings.

A 435M, Standard specification for straight-beam ultrasonic examination of steel plates.

A 57TM; Standard specification for ultrasonic angle-beam examination of steel plates.

ASTM A 609

nonia, and

vessels.

f pressure

rocedures,

for high-

A-609M:1997, Standard. ’r_*nrnr‘fir‘n for r‘:-wcfingc, r‘nrhnn, Inw.nllny, and martensitic_stain

ultrasonic examination thereof.

(American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA)

AWS QC1, Standard for AWS certification of welding inspectors.

(The American Welding Society, 550 NW LeJeune Road, Miami, FL 33126, USA)

EN 287-1, Approval testing of welders — Fusion welding — Part 1: Steels.

ess steel,

EN 288-3, Specification and approval of welding procedures for metallic materials — Part 3: Welding procedure
tests for the arc welding of steels.
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EN 473:1993, Qualification and certification of NDT personnel — General principles.

(CEN, European Committee for Standardization, Central Secretariat, Rue de Stassart 36, B-1050, Brussels, Belgium)

MSS SP-44, Steel pipeline flanges.

(Manufacturers Standardization Society of the Valve & Fittings Industry Inc., 127 Park Street N.E., Vienna, Virginia 22180, USA)
NACE MR 0175, Sulfide stress cracking resistant metallic materials for oilfield equipment.

NACE TM 0177, Laboratory testing of metals for resistance to specific forms of environmental cracking in H,S
environmgnts.

NACE TM|0284, Evaluation of pipeline and pressure vessel steels for resistance to hydrogen-induced ¢racking.

(National Association of Corrosion Engineers, P.O. Box 218340, Houston, Texas 77218, USA)

3 Termg and definitions

For the pufrposes of this International Standard, the following terms and definitions apply:

31
ANSI rating class
numerical jpressure design class defined in ASME B16.5 and used:for reference purposes

NOTE The ANSI rating class is designated by the word "Class" fellowed by a number.

3.2
bi-directiopal valve
valve desigined for blocking the fluid in both downstream and upstream directions

3.3
bleed
drain or vgnt

3.4
block valve
gate, plug|or ball valve that blgeks flow into the downstream conduit when in the closed position

NOTE V4lves are either single- or double-seated, bi-directional or uni-directional.

35
breakaway thrust
breakaway torque
thrust or tqrque ‘required for opening a valve with maximum pressure differential

3.6
by agreement
agreed between manufacturer and purchaser

3.7

double-block-and-bleed (DBB) valve

valve with two seating surfaces which, in the closed position, blocks flow from both valve ends when the cavity
between the seating surfaces is vented through a bleed connection provided on the body cavity

3.8
drive train
all parts of a valve drive between the operator and the obturator, including the obturator but excluding the operator
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3.9

flow coefficient

Ky

volumetric flow rate, in cubic metres per hour, of water at a temperature between 5 °C (40 °F) and 40 °C (104 °F)
passing through a valve and resulting in a pressure loss of 1 bar (14,7 psi)

NOTE K, relates to the flow coefficient C,, in US gallons per minute at 15,6 °C (60 °F) resulting in a 1 psi pressure drop as
follows:

— CV
v 71156

3.10
full-opening yalve
valve with ar] unobstructed opening capable of allowing a sphere or other internal device for the same ngminal size
as the valve fo pass

3.11

handwheel
wheel consigting of a rim connected to a hub, for example by spokes, and used ‘to’ operate manually a valve
requiring multiple turns

3.12
locking device
part or an arfangement of parts for securing a valve in the open and/or closed position

3.13
manual actugtor

manual operator
wrench (levef) or handwheel with or without a gearbox

3.14
maximum pressure differential (MPD)
maximum difference between the upstream and-doewnstream pressure across the obturator at which thg obturator
may be opergated

3.15
nominal pipe|size (NPS)
numerical inghes designation of size.which is common to components in piping systems of any one size

NOTE The nominal pipe size is.designated by the letters NPS followed by a number.

3.16
nominal pressure (PN) class
numerical pressure design class as defined in ISO 7005-1 and used for reference purposes

NOTE The pominalPpressure (PN) class is designated by the abbreviation PN followed by a number.

3.17
nominal size (DN)
numerical metric designation of size which is common to components in piping systems of any one size

NOTE Nominal size is designated by the letters DN followed by a number.

3.18

obturator

closure member

part of a valve, such as a ball, clapper, disc, gate or plug, which is positioned in the flow stream to permit or block flow

3.19
operator
device (or assembly) for opening or closing a valve
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position indicator
device to show the position of the valve obturator

3.21

powered actuator
powered operator
electric, hydraulic or pneumatic device bolted or otherwise attached to the valve for powered opening and closing of

the valve

3.22

pressure q
numerical
rating clas

NOTE In
brackets.

3.23
pressure-d

parts, such as bodies, bonnets, glands, stems, gaskets and bolting, designed to.contain the pipeline flu

3.24
pressure-d

parts, such as seat and obturator, intended to block or permit the flow~of*fluids

3.25
process-w
parts expa

3.26
reduced-o
valve with

3.27
seating su
contact su

3.28
stem
part that ¢

3.29

stem extemsion assembly

assembly

3.30

idbb
pressure design class expressed in accordance with either the nominal pressure (PN) class
5

this International Standard, the pressure class is stated by the PN class followed by the ANSI rating

ontaining parts

ontrolling parts

etted parts

sed directly to the pipeline fluid

pening valve
the opening through the obturator smatler than at the end connection(s)

Ifaces

rfaces of the obturator and §eat which ensure valve sealing

bnnects the obturator to the operator and which may consist of one or more components

Consisting of the stem extension and the stem extension housing

or the ANSI

class between

support ri

S orlegs

metal structure which provides a stable footing when the valve is set on a fixed base

3.31

through-conduit valve

valve with

3.32
twin-seat,
valve with

an unobstructed and continuous cylindrical opening

both seats bi-directional, valve
two seats, each sealing in both directions
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3.33
twin-seat, one seat uni-directional and one seat bi-directional, valve
valve with two seats, one sealing in one direction and the other in either direction

3.34
uni-directional valve
valve designed for blocking the flow in one direction only

3.35
venturi plug valve
valve with a substantially reduced opening through the plug and a smooth transition from each full-opening end to

the reduced ppening
4 Symbol$ and abbreviations
4.1 Symbols
C, Flpw coefficient in imperial units
K,  Flpow coefficient in metric units
4.2 Abbrevjations
BM Base metal
CE Carbon equivalent
DBB Double-block-and-bleed
DN Nominal size
HAZ Heat-affected zone
HR Rockwell hardness
HV Vickers hardness
MPD Maximum pressure differential
MT Magnetic-particle ‘testing
NDE Non-destructive examination
NPS Nominal.pipe size
PN Nominal pressure
PQR Procedure qualification record
PT Penetrant testing

PWHT Post-weld heat treatment

SMYS Specified minimum vyield strength
WM Weld metal

WPS Weld procedure specification
WQR Welder qualification record
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5 Valve
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types and configurations

5.1 Valve types

5.1.1 Gate valves

Typical configurations for gate valves with flanged and welding ends are shown, for illustration purposes only, in
Figures 1 and 2.

Gate valves shall have an obturator which moves in a plane perpendicular to the direction of flow. The gate can be
constructed of one piece for slab-gate valves or of two or more pieces for expanding-gate valves.

Gate valvls shall be provided with a back seat or secondary stem sealing feature in addition to the

seal.
5.1.2 Lub

Typical ca
Figure 3.

Plug valve
flow.

5.1.3 Bal

Typical cg
Figures 4,

Ball valves
5.1.4 Che

Typical co

ricated and non-lubricated plug valves

nfigurations for plug valves with flanged and welding ends are shown, for illustration purp|

s shall have a cylindrical or conical obturator which rotates about anaxis perpendicular to th

valves

nfigurations for ball valves with flanged or welding ends are shown, for illustration purp
5and 6.

shall have a spherical obturator which rotate$.en an axis perpendicular to the direction of flg
ck valves

nfigurations for check valves are shewn, for illustration purposes only, in Figures 7 to 11.

may also e of the wafer type.

Check val
5.2 Valv
5.2.1 Full

Full-openi
Table 1. T

Full-openi

es shall have an obturator Which responds automatically to block fluid in one direction.
b configurations
-opening valves

g valves shall be unobstructed in the fully opened position and have an internal bore as
here is no.restriction on the upper limit of valve bore sizes.

g through-conduit valves shall have a circular bore in the obturator that will allow a sphere w

Drimary stem

pses only, in

e direction of

pses only, in

\W.

Check valves

specified in

ith a nominal

size not le

5Sthan that specified in Table 1 to pass.

Welding-end valves may require a smaller bore at the welding end to mate with the pipe.

5.2.2 Reduced-opening valves

The internal bore of reduced-opening valves shall be less than the internal bore specified in Table 1.
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Table 1 — Minimum bore for full-opening valves (mm)

DN NPS Pressure class
(mm) | (inches) PN 20 to 100 PN 150 PN 250 PN 420
(Class 150 to 600) (Class 900) | (Class 1500) | (Class 2500)
15 23 13 13 13 13
20 Y 19 19 19 19
25 1 25 25 25 25
32 7 32 32 32 32
40 1% 38 38 38 38
50 2 49 49 49 42
65 2% 62 62 62 52
80 3 74 74 74 62
100 4 100 100 100 87
150 6 150 150 144 131
200 8 201 201 192 179
250 10 252 252 239 223
300 12 303 303 287 265
350 14 334 322 315 —
400 16 385 373 360 —
450 18 436 423 — —
500 20 487 471 — —
550 22 538 522 — —
600 24 589 570 — —
650 26 633 617 — —
700 28 684 665 — —
750 30 735 712 — —
800 32 779 760 — —
850 34 830 808 — —
900 36 874 855 — —
950 38 925 — — —
1000 40 976 — — —
1050 42 1020 — — —
1200 48 1166 — — —
1350 54 1312 — — —
1400 56 1360 — — —
1500 60 1458 — — —

©1SO
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1
= 2
= 3
= L
5
6
7
11
8
9
10
13
Stem indicator 14
Stem ¢nclosure
Handwheel
Yoke nut 11 15
Yoke
Stem 12
Yoke bolting
Stem packing 16
Relief alve
Bonn A
Bonnett bolting
Gate duide
Gate gssembly
Seat ring
Body
Suppart ribs ‘orlegs
Raised face
Welding-&rd 15 Y ‘ 19
Ring joint

Raised-face face-to-face
dimension

Welding-end end-to-end
dimension

Ring-joint end-to-end
dimension

Figure 1 — Expanding-gate/rising-stem gate valve
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1
= 2
= 3
= Ly
5
6
7
"
8
) 9
10
12
Stem indjcator 13
Stem endlosure
Handwhgel 16 ———
Yoke nut
Yoke
Stem “'
Yoke bolfing 15
Stem padgking
Relief valve
Bonnet A
Bonnet bplting
Gate
Seat ring
Body
Support ribs or legs
Raised fdce V\
Welding ¢nd
Ring join i 18
Raised-face face-to-face
dimension
Welding-end end-to-end
dimension
Ring-joint end-to-end B
dimension

10

Figure 2 — Slab-gate/through-conduit rising-stem gate valve
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B I % W B 7/ B N
——9
2N 10
\.,__,.r//_ 11
A
Key
1  Lubricptor screw
2  Gland|studs and nuts
3 Gland ’é
4 Cover|studs and nuts — et %
5 Cover 13 \\\\&_/I"L/J~
6 Cover|gasket [ ]
7  Stem packing
8  Lubrichnt check valve B
9 Plug
10 Body
11 Stop cpllar
12 Raised face
13 Welding end
14 Ring joint
A Raised-face face-to-face
dimengion
B  Welding-end end-to-end
dimension €
C Ring-joint end-to-end

dimension

Figure 3 — Plug valve

11


https://standardsiso.com/api/?name=443fbdc9f9aae92742b89ef93443a2f0

ISO 14313:1999(E)

Key

P RPOO~NOODAWNEPR
= O

>

us]

12

Stem seg
Bonnet ¢
Bonnet
Body bol
Body
Seat ring
Stem

Ball
Raised f4
Welding
Ring join

Raised-f4
dimensio

pver

ing

ce

end

ce faée-~to-face
A

Welding-

pnd-end-to-end

1
| 2
3
W, f*
AN
! 2
9 — N |

10 N i

dimension
Ring-joint end-to-end
dimension

Figure 4 — Top-entry ball valve

©1SO
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Key

Stem
Body ¢over
Stem seal

Body
Seat ring
Ball

Body bolting
Closu
Raised face

Welding end
Ring joint

P RPOO~NOOUOOWNLPE

= O

>

Raisenll-face face-to-face
dimension
Welding-end end-to-end
dimension
C Ring-joint end-to-end C
dimension

[oe]

Figure 5 — Three-piece ball valve

13
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1
2
3
— A
N ] 6
8 ——
4.
R 7
——— -
g KA \\‘.\ NN LTRSS
Key //\\ \ \\§
; g:)edmy cover ,/ w"””\\\
3  Stem sed |
4  Body B
5 Seatring
6 Ball
7  Closure -
8 Raised fdce
9 Welding ¢nd
10 Ring join

A Raised-fgce-face-to-face

dimensioh

B  Welding-end end-to-end
dimension

C Ring-joint end-to-end
dimension

14

Figure 6 — Welded-body ball valve
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5
)

Key

1 Coverfbolting

2  Cover

3 Body

4  Clappgr disc arm
5  Shaft

6  Clappgr disc
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11 Ring jgint

12 Directipn-of flow
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B  Welding-end end-to-end
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C Ring-joint end-to-end 12
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Figure 7 — Reduced-opening swing check valve
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Welding-end end-to-end
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Ring-joint end-to-end
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Figure 8 — Full-opening swing check valve
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Figure 9 — Single-plate wafer-type check valve, long pattern
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Direction
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etainers
retainers
arings
of flow!

e

Figure 10 — Typical dual-plate wafer-type check valve, long pattern
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Valves co

PN 2(
PN 5(
PN 64

PN 1(

Pressure
groups in

7
dy 5 Body seal
ppper 6 Lifting eye
N 7 Direction of flow
hpper seal

Figure 11 — Single-plate wafer-type check valve,-short pattern
N

sure and temperature rating

hal pressure (PN) class or the ANSI rating\class shall be used for the specification of
lass.
ered by this International Standard sheuld be furnished in one of the following classes:
(Class 150) PN 150 (Class 900)
(Class 300) PN 250 (Class 1500)
(Class 400) PN 420 (Class 2500)

0 (Class 600)

Classes_shall be specified by the purchaser in accordance with the applicable rating tables
\SME B16.34.

The purch

aser may annr*ify intermediate dnqign pressures and temperatures for his ann(*ifir‘ alnlnlir‘nfin

the required

for material

Allowable operating pressures and temperatures for valves made of materials not covered by ASME B16.34 shall
be determined by calculations in accordance with an agreed pressure vessel design standard, such as ASME

Section VI

Non-metal

11, Division 1 and Division 2, or BS 5500.

lic parts may limit minimum and maximum operating pressures and temperatures.

The maximum operating pressure at the minimum and maximum operating temperatures shall be marked on the
nameplate.
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6.2 Sizes

©1SO

All valves, except for reduced-opening valves, shall be furnished in the nominal sizes (DN) listed in Tables 2 to 6.
Reduced-opening valves shall be furnished in the nominal sizes in accordance with Table 1.

NOTE

In this International Standard, DN sizes are stated first followed by the equivalent NPS size between brackets.

Except for reduced-opening valves, valve sizes shall be specified by the nominal sizes (DN) or nominal pipe size

(NPS).

Reduced-opening valves with a circular opening through the obturator shall be specified by the nominal size of the

end connecti

for valve sizgs DN 50 (NPS 2) or smaller the actual bore of the obturator shall be specified. For example

valve with a

Reduced-op
be designat
followed by

rectangular @

6.3 Face-t(

educed 334-mm-diameter circular opening through the obturator shall be specified as 400°x

ning valves with a non-circular opening through the obturator and reduced-opening-check v
d as reduced-bore valves and specified by the nominal size corresponding, to)the end ¢
e letter "R". For example, a reduced-bore valve with DN 400 end connectiohs and a 381
pening through the obturator shall be specified as 400R.

-face and end-to-end dimensions

Unless othenwise agreed, face-to-face and end-to-end dimensions of valyes*shall be in accordance W

2t0 6.

Face-to-face
ASME B16.1
established |

The length o
flanged-end

Tolerances d
+3 mm for v

The nominal
not in accord

and end-to-end dimensions for valve sizes not specified"in Tables 2 to 6 shall be in accor
D. Face-to-face and end-to-end dimensions not shewn in Tables 2to 6 or in ASME B16.
y agreement.

valves having one welding end and one flanged end shall be determined by adding half the
alve to half the length of a welding-end valve.

pxcept that
a DN 400
B50.

alves shall
bnnections
x 305 mm

ith Tables

ance with
0 shall be

ength of a

n the face-to-face and end-to-end dimensions shall be +2 mm for valve sizes DN 250 and sialler, and

\lve sizes DN 300 and larger.

size and face-to-face or end>te-end dimensions shall be stated on the nameplate if not spe
ance with Tables 2 to 6.

cified in or
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Table 2 — Gate valves — Face-to-face (A) and end-to-end (B and C)
dimensions (mm)

ISO 14313:1999(E)

DN NPS Raised Welding Ring Raised Welding Ring
face end joint face end joint
(mm) (inches)
A B C A B C
PN 20 (Class 150) PN 50 (Class 300)
50 2 178 216 191 216 216 232
65 2% 191 241 203 241 241 257
80 3 263 283 216 283 283 298
100 4 229 305 241 305 305 321
150 6 267 403 279 403 403 419
200 8 292 419 305 419 419 435
250 10 330 457 343 457 457 473
300 12 356 502 368 502 502 518
350 14 381 572 394 762 762 778
400 16 406 610 419 838 838 854
450 18 432 660 445 914 914 930
500 20 457 711 470 991 991 1010
550 22 — — — 1092 1092 1114
600 24 508 813 521 1143 1143 1165
650 26 559 864 — 1245 1245 1270
700 28 610 914 — 1346 1346 1372
750 30 6102 914 — 1397 1397 1422
800 32 711 965 — 1524 1524 1553
850 34 762 1016 — 1626 1626 1654
900 36 711b 1016 — 1727 1727 1756
RN/64 (Class 400) PN 100 (Class 600)
50 2 292 292 295 292 292 295
65 2% 330 330 333 330 330 333
80 3 356 356 359 356 356 359
100 4 406 406 410 432 432 435
150 6 495 495 498 559 559 562
200 8 597 597 600 660 660 664
250 10 673 673 676 787 787 791
300 12 762 762 765 838 838 841
350 14 826 826 829 889 889 892
400 16 902 902 905 991 991 994
450 18 978 978 981 1092 1092 1095
500 20 1054 1054 1060 1194 1194 1200
550 22 1143 1143 1153 1295 1295 1305
600 24 1232 1232 1241 1397 1397 1407
650 26 1308 1308 1321 1448 1448 1461
700 28 1397 1397 1410 1549 1549 1562
750 30 1524 1524 1537 1651 1651 1664
800 32 1651 1651 1667 1778 1778 1794
850 34 1778 1778 1794 1930 1930 1946
900 36 1880 1880 1895 2083 2083 2099
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Table 2 (concluded)

DN NPS Raised Welding Ring Raised Welding Ring
face end joint face end joint
(mm) (inches)
A B C A B C
PN 150 (Class 900) PN 250 (Class 1500)
50 2 368 368 371 368 368 371
65 2% 419 419 422 419 419 422
80 3 381 381 384 470 470 473
100 4 457 457 460 546 546 549
150 6 610 610 613 705 705 711
200 8 737 737 740 832 832 841
250 10 838 838 841 991 991 1000
300 12 965 965 968 1130 1130 1146
350 14 1029 1029 1038 1257 1257 1276
400 16 1130 1130 1140 1384 1384 1407
450 18 1219 1219 1232 1537 1537 1559
500 20 1321 1321 1334 1664 1664 1686
550 22 — — — — — —
600 24 1549 1549 1568 1943 1943 1972
PN 420 (Class 2500)

50 2 451 451 454

65 2% 508 508 514

80 3 578 578 584

100 4 673 673 683

150 6 914 914 927

200 8 1022 1022 1038

250 10 1270 1270 1292

300 12 1422 1422 1445

@ Through-conduit valvés shall be 650 mm.

b Through-conduitvalves shall be 800 mm.

©1SO


https://standardsiso.com/api/?name=443fbdc9f9aae92742b89ef93443a2f0

©1S0 ISO 14313:1999(E)
Table 3 — Plug valves — Face-to-face (A) and end-to-end (B and C) dimensions (mm)
Short-pattern Reduced Venturi Round-port, full-bore
DN NPS Raised | Welding Ring Raised [Welding Ring Raised |Welding Ring Raised |Welding Ring
face end joint face end joint face end joint face End joint
(mm) - | (inches) A B C A B C A B C A B C
PN 20 (Class 150)
50 2 178 267 191 — — — — — — 267 = 279
65 25 191 305 203 — — — — — — 298 = 311
80 3 203 330 216 — — — — — — 343 = 356
100 4 229 356 241 — — — — — — 432 = 445
150 6 267 457 279 394 — 406 — — — 546 — 559
200 8 292 521 305 457 — 470 — — — 622 — 635
250 10 330 559 343 533 — 546 533 559 546 660 — 673
300 12 356 635 368 610 — 622 610 635 622 762 — 775
350 14 — — — — — — 686 686 699 — — —
400 16 — — — — — — 762 762 775 — — —
450 18 — — — — — — 864 864 876 — = —
500 20 — — — — — =N 914 914 927 — = —
600 24 — — — — — — 1067 1067 1080 — — —
PN 50 (Class 300)
50 2 216 267 232 — S — — — — 283 283 298
65 2V 241 305 257 — — — — — — 330 330 346
80 3 283 330 298 £ — — — — — 387 387 403
100 4 305 356 321 — — — — — — 457 457 473
150 6 403 457 419 403 — 419 403 457 419 559 359 575
200 8 419 521 435 502 — 518 419 521 435 686 686 702
250 10 457 559 473 568 — 584 457 559 473 826 826 841
300 12 502 635 518 — — — 502 635 518 965 965 981
350 14 — — — — — 762 762 778 — — —
400 16 — — — — — — 838 838 854 — — —
450 18 — — — 914 — 930 914 914 930 — — —
500 20 — — — 991 — 1010 991 991 1010 — — —
550 22 — — — 1092 — 1114 1092 1092 1114 — — —
600 pL = = = 143 = 165 148 143 165 = — —
650 26 — — — 1245 — 1270 1245 1245 1270 — — —
700 28 — — — 1346 — 1372 1346 1346 1372 — — —
750 30 — — — 1397 — 1422 1397 1397 1422 — — —
800 32 — — — 1524 — 1553 1524 1524 1553 — — —
850 34 — — — 1626 — 1654 1626 1626 1654 — — —
900 36 — — — 1727 — 1756 1727 1727 1756 — — —
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Table 3 (continued)
Short-pattern Reduced Venturi Round-port, full-bore

DN NPS Raised |Welding Ring Raised |Welding Ring Raised [Welding Ring Raised [Welding Ring

face end joint face end joint face end joint face End joint
(mm) - | (inches) A B C A B C A B C A B C

PN 64 (Class 400)

50 2 — — — 292 292 295 — — — 330 — 333

65 2y — — — 330 330 333 — — — 381 — 384

80 — — — 356 356 359 — — — 445 — 448

100 — — — 406 406 410 — — — 483 559 486

150 — — — 495 495 498 495 495 498 610 711 613

200 — — — 597 597 600 597 597 600 737 845 740

250 14 — — — 673 673 676 673 673 676 889 889 892

300 12 — — — 762 762 765 762 762 765 1016 1014 1019

350 14 — — — — — — 826 826 829 — — —
400 16 — — — — — — 902 902 905 — — —
450 19 — — — — — — 978 978 981 — — —
500 20 — — — — — — 1054 1054 1060 — — —
550 22 — — — — — — 1143 1143 1153 — — —
600 24 — — — — — 2 1232 1232 1241 — — —
650 26 — — — — — — 1308 1308 1321 — — —
700 29 — — — — — — 1397 1397 1410 — — —
750 3 — — — — — — 1524 1524 1537 — — —
800 32 — — — — — — 1651 1651 1667 — — —
850 34 — — — — — — 1778 1778 1794 — — —
900 34 — — — — — — 1880 1880 1895 — — —
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Table 3 (continued)

ISO 14313:1999(E)

Reduced Venturi Round-port, full-bore
DN NPS Raised |Welding Ring Raised [Welding | Ring Raised [Welding | Ring
face end joint face end joint face End joint
(mm) - | (inches) A B C A B C A B C
PN 100 (Class 600)
50 2 292 292 295 — — — 330 — 333
65 2Y 330 330 333 — — — 381 — 384
80 3 356 356 359 — — — 445 — 448
100 4 432 432 435 — — — 508 559 51%
150 6 559 559 562 559 559 562 660 711 664
200 8 660 660 664 660 660 664 794 845 797
250 10 787 787 791 787 787 791 940 1016 943
300 12 — — — 838 838 841 1067 1067 1070
350 14 — — — 889 889 892 C= — —
400 16 — — — 991 991 994 >~ — —
450 18 — — — 1092 | 1092 1095 — — —
500 20 — — — 1194 | 1194 1200 — — —
550 22 — — — 1295 | 1295 1305 — — —
600 24 — — — 1397 | 1397 1407 — — —
650 26 — — — 1448 {41448 1461 — — —
750 30 — — — 165%% 1651 1664 — — —
800 32 — — — 1778 | 1778 1794 — — —
850 34 — — — 1930 | 1930 1946 — — —
900 36 — — & 2083 | 2083 | 2099 — — —
PN 150 (Class 900)
50 2 368 <\ 371 — — — 381 — 384
65 2Y 419 — 422 — — — 432 — 435
80 3 381 381 384 — — — 470 — 473
100 4 457 457 460 — — — 559 — 562
150 6 610 610 613 610 610 613 737 — 740
200 8 737 737 740 737 737 740 813 — 816
250 10 838 838 841 838 838 841 965 — 968
300 12 — — — 965 965 968 1118 — 1121
400 16 — — — 1130 | 1130 1140 — — —
PN 250 (Class 1500)
50 2 368 — 371 — — — 391 — 394
65 2Y 419 — 422 — — — 454 — 457
80 3 470 470 473 — — — 524 — 527
100 4 546 546 549 — — — 625 — 629
150 6 705 705 711 705 705 711 787 — 794
200 8 832 832 841 832 832 841 889 — 899
250 10 991 991 1000 991 991 1000 | 1067 — 1076
300 12 1130 | 1130 1146 | 1130 | 1130 1146 | 1219 — 1235
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Table 3 (concluded)

Reduced Venturi Round-port, full-bore

DN NPS Raised [Welding | Ring Raised |Welding Ring Raised |Welding | Ring
face end joint face end joint face End joint

(mm) | (inches) A B Cc A B C A B C

PN 420 (Class 2500)

50 2 451 — 454 — — — — — —
65 2% 508 — 514 — — — — — —
80 3 578 — 584 — — — — — L
100 4 673 — 683 — — — — — .
150 6 914 — 927 — — — — — —
200 8 1022 — 1038 — — — — N\~ —
250 10 1270 — 1292 — — — — — —
300 12 1422 — 1445 — — — G— — —
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Table 4 — Ball valves — Face-to-face (A) and end-to-end (B and C)

dimensions (mm)

ISO 14313:1999(E)

Full-bore and reduced- Short-pattern, full-bore
bore and reduced-bore
DN NPS Raised [Welding Ri.ng Raised |Welding Ri.ng
face end joint face End jaint
(mm) | (inches) A B c A B c
PN 20 (Class 150)
50 2 178 216 191 — — —
65 2% 191 241 203 — — —
80 3 203 283 216 — — -
100 4 229 305 241 — — —
150 6 394 457 406 267 403 279
200 8 457 521 470 292 419 305
250 10 533 559 546 330 457 343
300 12 610 635 622 356 502 368
350 14 686 762 699 — — —
400 16 762 838 775 — — —
450 18 864 914 876 — — —
500 20 914 991 927 — — —
550 22 — — — — — —
600 24 1067 ¢},~1143 | 1080 — — —
650 26 1143"| 1245 — — — —
700 28 1245 | 1346 — — — —
750 30 1295 | 1397 — — — —
800 32 1372 | 1524 — — — —
850 34 1473 | 1626 — — — —
900 36 1524 | 1727 — — — —
950 38 — — — — — —
1000 40 — — — — — —
1100 42 — — — — — —
1200 48 — — — — — —
1400 54 — — — — — —
1500 60 — — — — — —
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Table 4 (continued)

Full-bore and reduced-

Short-pattern, full-bore

bore and reduced-bore
DN NPS Raised |Welding ‘Ri‘ng Raised |Welding Ri_ng
face end joint face End joint
(mm) | (inches) A B c A B c
PN 50 (Class 300)
50 2 216 216 232 — — —
65 2Y 241 241 257 — — —
80 3 283 283 298 — — —
100 4 305 305 321 — — —
150 6 403 403 419 — — —
200 8 502 521 518 419 419 435
250 10 568 559 584 457 457 473
300 12 648 635 664 502 502 518
350 14 762 762 778 — b —
400 16 838 838 854 — — —
450 18 914 914 930 N — —
500 20 991 991 1010 — — —
550 22 1092 | 1092 | 1114 — — —
600 24 1143 | 1143 |[2465 — — —
650 26 1245 | 1245~| 1270 — — —
700 28 1346 | 12346 | 1372 — — —
750 30 1397~|\1397 | 1422 — — —
800 32 1524 | 1524 | 1553 — — —
850 34 1626 | 1626 | 1654 — — —
900 36 1727 | 1727 | 1756 — — —
950 38 — — — — — —
1000 40 — — — — — —
1,100 42 — — — — — —
1200 48 — — — — — —
1400 54 — — — — — —
1500 60 — — — — — —
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Table 4 (continued)

ISO 14313:1999(E)

Full-bore Full-bore
BN NPS Raised | Welding I.?\’i.nn BN NPS Raised | Welding Ri.nn
face end joint face End joint
(mm) [ (inches) A B c (mm) | (inches) A B -
PN 64 (Class 400) PN 100 (Class 600)
50 2 — — — 50 2 292 292 295
65 2% — — — 65 2% 330 330 333
80 3 — — — 80 3 356 356 359
100 4 406 406 410 100 4 432 432 435
150 6 495 495 498 150 6 559 559 562
200 8 597 597 600 200 8 660 660 664
250 10 673 673 676 250 10 787 787 791
300 12 762 762 765 300 12 838 838 841
350 14 826 826 829 350 14 889 889 892
400 16 902 902 905 400 16 991 991 994
450 18 978 978 981 450 18 1092 | 1092 1095
500 20 1054 | 1054 | 1060 500 20 1194 | 1194 | 1200
550 22 1143 1143 1153 550 22 1295 | 1295 1305
600 24 1232 1232 1241 600 24 1397 | 1397 1407
650 26 1308 1308 1321 650 26 1448 | 1448 1461
700 28 1397 1397 1410 700 28 1549 | 1549 1562
750 30 1524 )| 1524 | 1537 750 30 1651 | 1651 1664
800 32 1651 1651 1667 800 32 1778 | 1778 1794
850 34 1778 1778 1794 850 34 1930 | 1930 1946
900 36 1880 1880 1895 900 36 2083 | 2083 | 2099
950 38 — — — 950 38 — — —
1000 40 — — — 1000 40 — — —
¥100 42 — — — 1100 42 — — —
1200 48 — — — 1200 48 — — —
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Table 4 (concluded)

30

Full-bore Full-bore
DN NPS Raised |Welding ‘Ri‘ng DN NPS Raised [Welding _Ri_ng
face end joint face End joint
(mm) | (inches) A B c (mm) [ (inches) A B c
PN 150 (Class 900) PN 250 (Class 1500)

50 2 368 368 371 50 2 368 368 371

65 2Y2 419 419 422 65 2Y5 419 419 422

80 3 381 381 384 80 3 470 470 473
100 4 457 457 460 100 4 546 546 549
150 6 610 610 613 150 6 705 705 711
200 8 737 737 740 200 8 832 832 841
250 10 838 838 841 250 10 991 991 1000
300 12 965 965 968 300 12 1130 | 1130 | 1146
350 14 1029 | 1029 | 1038 350 14 1257 | 1257 | 1276
400 16 1130 | 1130 | 1140 400 16 1384 | 1384 | 1407
450 18 1219 | 1219 | 1232

500 20 1321 | 1321 | 1334

550 22 — — —

600 24 1549 | 1549 | 1568

650 26 — — —

700 28 — — o

750 30 — — —

800 32 — 3 —

850 34 — — —

900 36 -5 — —

PN 420 (Class 2500)

50 2 451 451 454

65 2Y2 508 508 540

80 3 578 578 584

100 4 673 673 683

150 6 914 914 927

200 8 1022 | 1022 | 1038

250 10 1270 | 1270 | 1292

300 12 1422 | 1422 | 1445
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Table 5 — Swing check valves, reduced- and full-opening types — Face-to-face (A) and end-to-end
(B and C) dimensions (mm)

PN 20 (Class 150)

PN 50 (Class 300)

PN 64 (Class 400)

PN 100 (Class 600)

DN NPS Raised | Welding Ring Raised |Welding Ring Raised |Welding Ring Raised | Welding Ring
face end joint face end joint face end joint face End joint
(mm) | (ches) | B c A B c A B c A 3 c
50 2 203 203 216 267 267 283 292 292 295 292 292 295
65 2% 216 216 229 292 292 308 330 330 333 330 330 333
80 3 241 241 254 318 318 333 356 356 359 356 356 359
100 4 292 292 305 356 356 371 406 406 410 432 432 435
150 6 356 356 368 445 445 460 495 495 498 559 559 562
200 8 495 495 508 533 533 549 597 597 600 660 660 664
250 10 622 622 635 622 622 638 673 673 676 787 787 791
300 12 699 699 711 711 711 727 162 762 765 838 838 841
350 14 787 787 800 838 838 854 889 889 892 889 889 892
400 16 864 864 876 864 864 879 902 902 905 991 9o1 994
450 18 978 978 991 978 978 994 1016 1016 1019 1092 1992 1095
500 20 978 978 991 1016 1016 1035 1054 1054 1060 1194 1194 1200
550 22 1067 1067 1080 1118 1118 1140 1143 1143 1153 1295 1p95 1305
600 24 1295 1295 1308 1346 1346 1368 1397 1397 1407 1397 1897 1407
650 26 1295 1295 — 1346 1346 1372 1397 1397 1410 1448 1448 1461
700 28 1448 1448 — 1499 1499 1524 1600 1600 1613 1600 1600 1613
750 30 1524 1524 — 1594 1594 1619 1651 1651 1664 1651 1p51 1664
900 36 1956 1956 —4 2083 2083 — 2083 2083 — 2083 283 —
950 38 — — — — — — — — — — — —
1000 40 — — — — — — — — — — — —
1100 42 — — — — — — — — — — — —
1200 48 — — — — — — — — — — — —
1400 54 — — — — — — — — — — = —
1500 60 N — — — — — — — — — = —
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Table 5 (concluded)

PN 150 (Class 900)

PN 250 (Class 1500)

PN 420 (Class 2500)

DN NPS Raised [Welding Ring Raised |Welding Ring Raised |Welding Ring
face end joint face end joint face End joint
(mm) | (inches) A B C A B C A B C
50 2 368 368 371 368 368 371 451 451 454
65 2% 419 419 422 419 419 422 508 508 514
80 381 381 384 470 470 473 578 578 584
100 4 457 457 460 546 546 549 673 673 683
150 610 610 613 705 705 711 914 914 927
200 737 737 740 832 832 841 1022 1022 1038
250 10 838 838 841 991 991 1000 1270 1270 1292
300 12 965 965 968 1130 1130 1146 1422 1422 1445
350 14 1029 1029 1038 1257 1257 1276 — — —
400 16 1130 1130 1140 1384 1384 1407 > — —
450 18 1219 1219 1232 1537 1537 1559 — — —
500 20 1321 1321 1334 1664 1664 1'686 — — —
600 24 1549 1549 1568 1943 1943 1972 — — —
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Table 6 — Single- and dual-plate, long- and short-pattern, wafer-type check valves — Face-to-face
dimensions (mm)

PN 20 PN 50 PN 64 PN 100 PN 150 PN 250 PN 420
(Class 150) (Class 300) (Class 400) (Class 600) (Class 900) (Class 1500) (Class 2500)
DN NPS Short- Long- Short- Long- Short- Long- Short- Long- Short- Long- Short- Long- Short- Long-
(mm) (inches) pattern pattern pattern pattern pattern pattern pattern pattern pattern pattern pattern pattern pattem pattern
50 2 19 60 19 60 19 60 19 60 19 70 19 70 NOTE 70
65 2V 19 67 19 67 19 67 19 67 19 83 19 83 NOTE 83
80 3 19 73 19 73 19 73 19 73 19 83 22 83 NOTE 86
100 4 19 +3 19 +3 22 79 22 75 22 102 32 102 NOTE 105
150 6 19 98 22 98 25 137 29 137 35 159 44 159, NOTE 159
200 8 29 127 29 127 32 165 38 165 44 206 57 206 NOTE 206
250 10 29 146 38 146 51 213 57 213 57 241 73 248 NOTE 250
300 12 38 181 51 181 57 229 60 229 NOTE 292 NOTE 305 NOTE 305
350 14 44 184 51 222 64 273 67 273 NOTE 356 NOTE 356 — —
400 16 51 191 51 232 64 305 73 305 NOTE 384, NOTE 384 — —
450 18 60 203 76 264 83 362 83 362 NOTE 451 NOTE 468 — —
500 20 64 219 83 292 89 368 92 368 NOTE 451 NOTE 533 — —
600 24 NOTE 222 NOTE 318 NOTE 394 NOTE 438 NOTE 495 NOTE 559 — —
750 30 — — — — — — — — — — — — — —
900 36 — — — — — — — — — — — — — —
1100 42 — — — — — — — — — — — — — —
1200 48 — — — — — — — — — — — — — —
1400 54 — — — — — — LN — — — — — — —
1500 60 — — — — — — — — — — — — — —
NOTE Dimensions to be established by agreement.
6.4 Minimum-bore full-opening valves
Minimum bores for full-opening valves shall not be less than those specified in Table 1.
6.5 Valve operation
The purchpser should specify‘the maximum pressure differential (MPD) at which the valve is required fo be opened
by the lever, gearbox or@ctuator. If not specified, the pressure rating as determined in accordancg with 6.1 for

material af

38 °C (100 *E)-shall be the MPD.

The manufacturer shall provide the following data to the purchaser:

O the flow, coefficient K,;

O the breakaway thrust or torque for new valve;

O the maximum allowable stem thrust or torque on the valve and, if applicable, the drive train.

6.6 Pigging

The purchaser shall specify the requirements for piggability of the valves. Clause A.4 may be used to assist.
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6.7 Valve ends

6.7.1 Flanged ends

©1SO

Standard end flanges shall be furnished with a raised face or ring joint faces (raised face or full face). Dimensions,
tolerances and finishes, including drilling templates, flange facing, spot facing and back facing, shall be in
accordance with:

0 ASME B16.5 for sizes up to and including DN 600 (NPS 24), except DN 550 (NPS 22);

O MSS SP-

44 for DN 550 (NPS 22);

0 ASMEB

6.7.2 Welding ends

Welding end
unless other
to 45° as illus

The purchas
mating pipe,

6.7.3 Special flanges and mechanical joints

Other end cd
6.8 Pressu

The manufad

valve positiof.

If fluid trappi
service shall

Cavity relief,
rating detern

(NPS %) or larger.

6.9 Bypasg

Bypass, drai
purchaser m

Threads sha

Fe relief

16.47 Series A for DN 650 (NPS 26) and larger sizes.

5 shall conform to Figures 434.86 (a) (1) and (2) of ASME B31.4 or Figures 14 and 15 of AS
vise agreed. In the case of a heavy-wall valve body, the outside profile may be tapered at 30
trated in Figure 1 of ASME B16.25.

br shall specify the outside diameter, wall thickness, material grade, SMYS and special chem
and whether cladding has been applied.

nnections, such as special flanges or mechanical joints, may be specified by the purchaser.

turer shall determine whether fluid can become trapped in the body cavity in the open- and
hg is possible, then valves for gas“service, unless otherwise specified by the purchaser,
be provided with an automatic cavity pressure relief.

when required, shall preventjthe pressure in the cavity from exceeding 1,33 times the valv
ined in accordance with 6.1 for material at 38 °C (100 °F). External cavity relief valves shal
, drain and vent-connections

N and vent cennections and plug entries shall be drilled and threaded unless otherwise spe
hy specify.other types of connections, such as welded or flanged.

ME B31.8
> and then

stry of the

or closed-
and liquid
P pressure

be DN 15

cified. The

| be\either tapered and capable of providing a pressure-tight seal or parallel-threaded. Con

ections or

plugs with parallel threads shall have a head section for trapping and retaining a sealing member suitaple for the
specified valve service.

Thread sizes shall be in accordance with Table 7. Thread forms shall be in accordance with ASME B1.1,

ASME B1.20
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Table 7 — Thread sizes for bypass, drain and vent connections

Nominal size of connection Thread size

DN (mm) NPS (inches) mm (inches)
15 to 40 Yto 1% 8 (V4)
50 to 100 2t04 15 (¥2)
150 to 200 6t08 20 (%)
= 250 =10 25 (1)

6.10 Hamdwheels and wrenches (levers)

Wrenches
to take an
by the pur

The maxin
360 N.

Wrenches

Handwhese

for valves shall either be of an integral design or consist of a head which fits\on*the stem an
extended handle. The head design shall allow permanent attachment of the extended sectiq
Chaser.

hum force required at the handwheel or wrench to apply the breakaway torque or thrust sha

shall not be longer than twice the face-to-face or end-to-ehd.dimension of the valve.

| diameter(s) shall not exceed the face-to-face or end<to-end length of the valve or 1000 m

is the smaller, unless otherwise agreed. Except for valve sizes DN 40 (NPS 1%) and smaller, spo

extend be

When spe
device, su

6.11 Loag

Valves sh
be designg

Locking dg

6.12 Pos

Valves fitt
closed pos

ond the perimeter of the handwheel unless otherwise agreed.

cified by the purchaser, the handwheel of the gearbox input shaft shall be provided with a t
Ch as a shear pin, to prevent damage to the drive train.

king devices

hll be supplied with locking devices if specified by the purchaser. Locking devices for chech
bd to lock the valve in theopen position only.

bvices for other types af-valve shall be designed to lock the valve in the open and/or closed p
ition indicators

bd with mantial or powered actuators shall be furnished with a visible indicator to show the
ition ofithe”obturator.

For plug &

1 is designed
n if specified

Il not exceed

m, whichever

es shall not

brque-limiting

valves shall

psition.

bpen and the

N the valve is

hd-ball valves, the wrench and/or the position indicator shall be in line with the pipeline whe

open and

4 ) ) I} H 1 VI ) ] H L [T lodlood il PSRN £
Al veTSt WIICTT UTC VAIveE 15 LIUSTU.  TTIT UTSIYIT Shidil T SULTT Uidt tUre CUTTIPUTNITTINS ) Ul

and/or wrench cannot be assembled to falsely indicate the valve position.

the indicator

Valves without position stops shall have provision for the verification of open and close alignment with the

operator/a

ctuator removed.
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6.13 Operators and stem extensions
6.13.1 Misalignment

Misalignment or improper assembly of components shall be prevented by suitable means, such as a dowel pin or
fitting bolt, which ensure the unique location of manual or powered operators and stem extension assemblies.

6.13.2 Sealing

External connections shall be sealed, for example with gaskets or O-rings, to prevent external contaminants
entering the mechanism.

6.13.3 Overpressure protection

Operators and stem extension assemblies shall be provided with a means of preventing pressure builg-up in the
mechanism nesulting from stem or bonnet seal leakage.

6.14 Sealant injection

Seat and/or $tem sealant injection shall be provided when specified.

6.15 Liftind lugs

Valves of size DN 200 (NPS 8) and larger shall be provided with lifting lugs.
6.16 Actuafors

Actuators may be powered by electric, hydraulic or pneumatic means.

The interfac¢ between actuators and valve bonnet or.stem extension assemblies shall be designed fo prevent
misalignment or improper assembly of the components:

The interface between actuators and valve bonnet or stem extension assemblies shall be sealed with gaskets or
O-rings to prevent external contaminants from entering the assembly.

Means shall pe provided of preventing pressure build-up in the actuator from stem or bonnet seal leakage
The output of the actuator shall not'\exceed the maximum load capacity of the valve drive train.
NOTE Typical valve-to-actuator interfaces are given in ISO 5211.

6.17 Drive [trains

6.17.1 DesiIn thrust.or torque

The design tiprdst or torque for all drive train calculations shall be at least two times the breakaway thrust pr torque.

NOTE This factor of safety is to allow for thrust or torque increase in service due to infrequent cycling, low-temperature
operation and the adverse effect of debris.

6.17.2 Allowable stresses

Tensile stresses in drive train components, including stem extensions, shall not exceed 67 % of SMYS when
delivering the design thrust or torque. Shear, torsion and bearing stresses shall not exceed the limits specified in
ASME Code Section VIII, Division 2, Part AD-132.

A strength efficiency factor of 0,75 shall be used for fillet welds.
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6.17.3 Allowable deflections

For ball valves, the total torsional deflection of the extended drive train when delivering the design torque shall not
exceed the overlap contact angle between the seat and obturator.

Deflections of the extended drive train shall not prevent the obturator from reaching the fully closed position.

6.18 Stem retention

Valves shall be designed with a stem anti-blow-out device to prevent stem ejection by internal pressure when the
stem packing and/or retainer has been removed.

6.19 Fire
If specifieq
6.20 Ant

If specifie
clause C.5.

6.21 Des

The desig
6.22 Des

Design do

safety
by the purchaser, fire resistance certification of the design shall be provided, in aceordance
-static device

I by the purchaser, valves shall be provided with an anti-static device\anhd tested in acc|

ign documents
h shall be documented in a retrievable and reproducible form.
ign document review

cumentation shall be reviewed and verified by competent personnel other than the person wi

the origingl design.

with clause A.5.

prdance with

no performed

7 Materals

7.1 Matdrial specification

Materials ghall be procured to documented specifications.

Specificatipns for metallic parts_shall, as a minimum, specify the requirements for:
O chemital properties;

O heat tjeatment;

O mechadnicalproperties;

O testing;

O certification.

Metallic pressure-containing parts, except stems and gaskets, shall be made of materials listed in ASME B16.34 or,
by agreement, an equivalent standard.

7.2 Service compatibility

All process-wetted parts, metallic and non-metallic, and lubricants shall be suitable for the commissioning fluids and
service specified by the purchaser.

Non-metallic parts of valves intended for hydrocarbon gas service at pressures of PN 100 (Class 600) or above
shall be resistant to explosive decompression.
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7.3 Forged

parts

Forged pressure-containing parts shall be forged close to the finished shape and size.

7.4 Welding ends

The chemistry of carbon steel welding ends shall meet the following requirements:

a)

product (check) analysis.

The max

mum content of both sulfur an
REHR-GeRtte -+ oth-SHHuH—a

©1SO

The carbon content shall not exceed 0,23 % by mass in the ladle (heat) analysis or 0,25 % by mass in the

b)
c)

The carl]
analysis.

CE
The chemisti
a) The carb

b) A carbon

niobium

For stee
eight tim

c)

Requirement

7.5 Toughness test requirements

All carbon ad low-alloy steels for pressure-containing_parts in valves with a specified design tempera

-29°C (-2(
ASTM A 370

NOTE De
than —29 °C (;

A minimum d
of each heat

Test specim
applicable,
except that:

O pressurefcontaining parts stress-relieved at or below a previous stress-relieving or tempering temper
not be retested,;

horus shall not avcaad 0 035 04 hv masc
IHHS-SHaHOHex o007 By HaSS:

on equivalent (CE) shall not exceed 0,43 in the ladle (heat) analysis or 0,45 in the forodu
The CE shall be calculated in accordance with the following formula:

= % C + (% Mn/6) + (% Cr + % Mo + % V)/5 + (% Ni + % Cu)/15
y of austenitic stainless steels for welding ends shall meet the following requirements:
on content shall not exceed 0,03 % by mass, except under the conditiohs)outlined in b) and ¢

content of up to 0,08 % by mass is permissible provided the material is stabilized with niobil
content is at least 10 times the carbon content by mass.

s stabilized with niobium or tantalum, the combined mass_of niobium and tantalum shall
bs the mass of the carbon.

s for the chemistry of welding ends made of other materials shall be established by agreeme

°F) shall be impact-tested using thel-Charpy V-notch technique in accordance with |

5ign standards/codes or local requirements may require impact testing for minimum design temperat
20 °F).

f one impact test, comprising a set of three specimens, shall be performed on a representati
of the material in thefinal heat-treated condition.

d heat-treated-in the same heat treatment batch, including stress-relieving, as the produc

ct (check)

) below.

m and the

pe at least

fure below
50 148 or

ures higher

Ve test bar

ns shall be cutdrom a separate or attached block taken from the same heat, reduced by forging where

[ materials

hture need

O

is three times the required toughness.

retesting is not required after stress-relieving if the measured toughness of the material before stress-relieving

Toughness testing may be performed during the qualification of the valve manufacturing procedure provided that
the material for testing is heat-treated using the same equipment as during valve production.

The impact test temperature shall be as defined in the applicable material specifications and pipeline design
standard/code.

Except for material for bolting, impact test results for full-size specimens shall meet the requirements of Table 8.
Impact test results for bolting material shall meet the requirements of ASTM A 320.
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Table 8 — Charpy V-notch impact requirements (full-size specimen)
Specified minimum tensile Average of three specimens Minimum for single specimen
strength
(MPa) (@) 6))
=< 586 20 16
587 to 688 27 20
= 689 34 25
7.6 Boltipg

Bolting shall be suitable for the specified valve service and pressure rating.

Bolting m3

be used for valve applications where hydrogen embrittlement may occur, unless otherwise agreed.

hydrogen
7.7 Sour

Materials
NACE MR

8 Weldi
8.1 Qua

Welding,
accordang
Standard.

NOTE
additional r

The result:

Post-weld

NOTE
variables o
valve, for W

8.2 Imps

terial with a mechanical strength above ASTM A 193 Grade B7 or hardness exceeding HR
bmbrittlement can occur in buried pipelines with cathodic protection.
service

for pressure-containing and pressure-controlling parts and~helting shall meet the req
0175 if sour service is specified.

L
ifications

ncluding repair welding, of pressure-containing and pressure-controlling parts shall be
e with procedures qualified to ASME\Section IX or EN 288-3, and 8.2 and 8.3 of this
\Welders and welding operators shalhbe qualified in accordance with ASME Section IX or EN

The purchaser, pipeline design tstandards/codes, material specifications and local requirementg
Pguirements.

5 of all qualification tests, shall be documented in a procedure qualification record (PQR).
heat treatment (PMWHT) shall be performed in accordance with the relevant material specificg

Some pipelinezwelding standards, such as BS 4515, may have more stringent requirements for

eld procedure qualification.

ct testing

22 shall not
-or example,

lirements of

berformed in
International
287-1.

may specify

tion.

the essential

welding. It miay be necessary to provide full weld test rings, in the same heat treatment condition as the finished

Impact testing shall be carried out for the qualification of procedures for welding on valves with a design
temperature below -29 °C (-20 °F).

NOTE
(-20 °F).

Design code and/or local requirements may require impact testing at minimum design temperatures

above -29 °C

A set of three weld metal impact specimens shall be taken from the weld metal (WM) at the location shown in

Figure 12.

The specimens shall be oriented with the notch perpendicular to the surface of the material.

A set of three impact specimens shall be taken from the heat-affected zone (HAZ) at the location shown in
Figure 13. The notch shall be placed perpendicularly to the material surface at a location resulting in a maximum

amount of

HAZ material located in the resulting fracture.
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HAZ tests shall be conducted for each of the materials being joined when the base materials being joined are of a
different P-number and/or group number in accordance with ASME Section IX or when one or both of the base
materials being joined are not listed in the P-number grouping.

Impact testing shall be performed in accordance with ISO 148 or ASTM A 370 using the Charpy V-notch technique.
Specimens shall be etched to determine the location of the notch.

The impact test temperature for welds and heat-affected zones shall be at or below the minimum design
temperature specified for the valve.

Impact test results for full-size specimens shall meet the requirements of Table 8.

8.3 Hardngss testing

Hardness testing shall be carried out for the qualification of procedures for welding on pressure-contfining and
pressure-corjtrolling parts in valves required to meet NACE MR 0175.

Hardness syrveys shall be performed on base metal (BM), WM and HAZ as indicated in Figure 14| using the
Rockwell HRC or Vickers HV, 4 method.

(0,257) max.

; \
N

1
2
3

Key

1 Weld metal

2 Heat-affgcted zone

3 Base meial

Bigure 12 — Charpy V-notch weld metal (WM) specimen location
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(0,257) max.

— 2
3
Key
1  Weld etal
2 Heat-%Efected zone
3 Base fnetal
Figure 13 — Charpy V-notch heat-affected zone (HAZ) specimen location
1
\ "
~ o . . . . .
3 \Z<<
Key
1  Weld etal
2  Heat-gffected zohe
3 Base fnetal
4 1,5 mm (typical)
5 3,0 mpitypical)

Figure 14 — Hardness survey specimen location

9 Quality control
9.1 General

This clause specifies the quality control requirements for the manufacturing of valves. The purchaser shall specify
which particular supplementary NDE requirements in Annex B shall be performed.
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9.2 Measuring and test equipment

9.2.1 General

©1SO

Equipment used to inspect, test or examine material or equipment shall be identified, controlled and calibrated at
intervals specified in the manufacturer’s instructions.

9.2.2 Dimension-measuring equipment

Equipment for measuring dimensions shall be controlled and calibrated in accordance with methods specified in

documented

procedures.

9.2.3 Pressullre—measuring devices

9.2.3.1 Typq

Test pressur
within £2,0 9

9.2.3.2 Gau
Pressure me
9.2.3.3 Cali

Pressure-mg|
deadweight t

9.2.4 Tempq

Devices for
fluctuations d

9.3 Qualifig
9.3.1 NDE j

NDE person
Levelllas a

Personnel p
ASNT SNT-T

9.3.2 Welding inspecters

Personnel pe

b and accuracy

£ measuring devices shall be either pressure gauges or pressure transducers which are g
b of the full-scale reading.

pje range
hsurements shall be made between 25 % and 75 % of the full pressure range of the measuri

pration procedure

pster at 25 %, 50 %, 75 % and 100 % of the full presstire scale.
brature-measuring devices

measuring temperature, if required, shall be capable of indicating and recording tg
f3 °C (5 °F).

ation of inspection and test persgnnel
ersonnel

nel shall be qualified in_aecordance with the requirements specified in ASNT SNT-TC-1A
Mminimum.

brforming visual~examinations shall have passed an annual eye examination in accord
C-1A or EN 4/73'within the previous twelve months.

rforming visual inspection of welding operations and completed welds shall be qualified and

ccurate to

ng device.

asuring devices shall be periodically recalibrated with™~a master pressure-measuring device or a

mperature

or EN 473

ance with

certified to

the requirem

pnts of AWS QC1, or equivalent, or a manufacturer’'s documented training programme.

9.4 NDE of repair welding

After defect removal, the excavated area shall be examined by magnetic particle (MT) or liquid penetrant (PT)
methods prior to starting repair welding.

Repair welds on pressure-containing parts shall be examined using MT or PT methods. Acceptance criteria shall be
specified in documented procedures.

The supplementary NDE requirements in Annex B, if specified by the purchaser, shall also apply to repair welding.
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10 Pressure testing

10.1 General

Each valve shall be tested in accordance with this clause prior to shipment. The purchaser shall specify which
particular supplementary tests in Annex C shall be performed, together with the frequency of testing.

Testing shall be performed in the sequence used in this clause for specifying the test requirements. Shell pressure
testing shall be carried out before painting of the valves.

Test fluids_shall be fresh water which may contain a corrosion inhibitor and, by agreement, antifreeze. The chloride

content of
exceed 30

Valves sh
primary m

Tests spe
simultaned

Methods f
available f

A sufficien

Pressure testing shall be performed in accordance with documented procedures.

10.2 Ste
Unless oth

Where a
energized

The valve
test fluid 4
pressure
in Table 9
Monitoring

No visible

test water for austenitic and ferritic-austenitic (duplex) stainless-steel body/bonnet val
1g/g (30 ppm).

bll be tested with the seating and sealing surfaces free from sealant except where the S
pans of sealing.
usly filled and pressurized through a cavity connection.

pr monitoring pressures and/or leakage shall be adequate also when valve body connec
Dr direct monitoring.

t stabilization period shall be allowed for all pressure tests:

Im backseat test
erwise agreed, stem backseat testing shallbe performed prior to shell testing.
alve has a stem backseat featurejtesting of the backseat shall commence with the se

packing or seals shall be removed‘unless a test port is provided for this test.

round the stem is observed: The backseat shall then be closed and a minimum pressure of
ating determined in acCordance with 6.1 for material at 38 °C (100 °F) is applied for the dural

for leakage shall’be through a test access port or by monitoring leakage around the loosene

leakage.is permitted at this test pressure.

es shall not

ealant is the

Lified with the valve half-open may also be performed with the valve fully ppen provided the hody cavity is

lions are not

at free. Self-

5 shall be filled with the ends closed off and the obturator in the partially open position until I¢akage of the

1,1 times the
lion specified

0 packing.

Table 9 — Minimum duration of stem backseat tests

Valve size Test duration
DN NPS (minutes)
(mm) (inches)
< 100 <4 2
= 150 =6 S
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10.3 Hydrostatic shell test

Hydrostatic shell testing shall be performed on the fully assembled valve prior to painting.

Valves shall be closed off and the obturator placed in the partially open position during the test. If specified by the
purchaser, the method of closing the ends shall permit the transmission of the full-pressure force acting on the end

blanks to the valve body. Where present, external relief valves shall be removed and their connections plugged.

The test pressure shall be 1,5 or more times the pressure rating determined in accordance with 6.1 for material at
38 °C (100 °F). The duration shall not be less than that specified in Table 10.

Table 10 — Minimum duration of hydrostatic shell tests

Valve size Test duration
DN NPS (minutes)
(mm) (inches)
15 to 100 Y2t04 2
150 to 250 6to 10 5
300 to 450 12to 18 15
= 500 = 20 30

No visible legkage is permitted during the hydrostatic shell test.

After hydrostatic shell testing, external relief valves shall be (re)fitted to the valve. The connection to the yalve body
shall be tested at 95 % of the set pressure of the relief-valve for 2 minutes for valve sizes up to anm including
DN 100 (NP$ 4), and 5 minutes for valve sizes DN 150.(NPS 6) and larger. The relief valve connection shall be free
of visible leakage during this period.

Where provifled, the external relief valve shall"be set to relieve at the specified pressure and tested. The set
pressure of r‘:l‘elief valves shall be between:1,1 and 1,33 times the valve pressure rating determined in accordance
with 6.1 for npaterial at 38 °C (100 °F).

10.4 Hydrgstatic seat test
10.4.1 Alterpative test

High-pressure gas seattesting in accordance with clause C.4 may be performed in lieu of the hydrostatic seat test
described bejow.

10.4.2 Preparation

Lubricants shall be removed from seats and obturator sealing surfaces except, by agreement, for assembly
lubricants for metal-to-metal contact sufaces.

10.4.3 Test pressure and duration

The test pressure for all seat tests shall not be less than 1,1 times the pressure rating determined in accordance
with 6.1 for material at 38 °C (100 °F). The test duration shall be in accordance with Table 11.
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Table 11 — Minimum duration of seat tests

Valve size Test duration
DN NPS (minutes)
(mm) (inches)
15 to 100 ¥t04
= 150 =6

10.4.4 Acceptance criteria

Leakage fpr soft-seated valves and lubricated plug valves shall not exceed ISO 5208 Rate A (no-visiple leakage).
For metal-seated valves the leakage rate shall not exceed ISO 5208 Rate D, except that the leakage rate during the
seat test |n 10.4.5.5.2 shall not be more than two times ISO 5208 Rate D unless otherwise “specifled. The test
procedureg for various types of block valve are given in 10.4.5.

10.4.5 Tgst procedures for block valves

10.4.5.1 Uni-directional

With the vfalve half-open, the valve and its cavity shall be completely filled with test fluid. The valve ghall then be
closed and the test pressure applied to the appropriate end of the valve.

Leakage ffom each seat shall be monitored via the valve body cavity.vent or drain connection. For valyjes without a
body cavity connection, seat leakage shall be monitored from each\seat at the respective downstream end of the
valve (the valve end downstream of the pressurized test fluid).

10.4.5.2 Bi-directional

With the Vjalve half-open, the valve and its cavity shall\be completely filled with test fluid. The valve ghall then be
closed and the test pressure applied successively to both ends of the valve.

Seat leakage shall be monitored from each seat'via the valve body cavity vent or drain connection. For valves

without a pody cavity vent or drain connection, seat leakage shall be monitored from the respective| downstream
end of the|valve.

10.4.5.3 Twin-seat, both seats bi-directional

Each seat|shall be tested in both directions.

Cavity relief valves shall he-removed if fitted. The valve and cavity shall be filled with test fluid, with the valve half-
open, until the test fluid everflows through the cavity relief connection.

To test forl seat leakage in the direction of the cavity, the valve shall be closed. The test pressure shﬂl be applied
successivegly to each’valve end to test each seat separately from the upstream side. Leakage shall be fnonitored via
the valve gavity pressure relief connection.
Thereafter—each-seat-shal-betested-as-a-dewnstream-seat—Both-ends-ofthe-valve—shall-be-draired-and the valve

cavity filled with test fluid. Pressure shall then be applied whilst monitoring leakage through each seat at both ends
of the valve.

10.4.5.4 Twin-seat, one seat uni-directional and one seat bi-directional
10.4.5.4.1 Uni-directional seat

With the valve half-open, the valve and the test cavity shall be completely filled with test fluid until fluid overflows
though the valve cavity vent connection. The valve shall then be closed and the vent valve on the test closure
opened to allow fluid to overflow, or the test closure on the downstream end of the valve removed. The test
pressure shall then be applied to the upstream end (uni-directional seat end) and leakage monitored from the cavity
connection. If leakage is also occurring through the downstream seat, the upstream seat leakage shall be taken as
the sum of the leakage measured from the cavity and the downstream connections.
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10.4.5.4.2 Bi-directional seat

The test in 10.4.5.4.1 shall be repeated to test the bi-directional seat in its upstream-sealing direction.

©1SO

To test the bi-directional seat in its downstream-sealing direction, both ends of the valve shall be blanked off. With
the valve half-open, the valve shall be completely filled with test fluid and pressurized to the test pressure. The valve
shall then be closed and test fluid allowed to overflow from a connection on the test closure fitted to the end of the
valve at the bi-directional seat end (i.e. downstream of the bi-directional seat). The test pressure shall be maintained
on the cavity connection whilst monitoring seat leakage of the bi-directional seat at the overflow connection on the

downstream

test closure.

10.4.5.5 Do

qQ

3

10.45.5.1
With the val
closed and f
connection. T
end. This tes|
Seat tightneq
10.455.2 O
With the val
closed and f
connection. T
Seat tightneq
The tests in ]
10.4.5.6 Ch

The pressurg

10.4.5.7 Ins

Jb=c-b=ud\-al |d-b=ccd Va:VCb

ingle-seat test

e half-open, the valve and its cavity shall be completely filled with test fluid. The valve sh
he valve body vent valve opened to allow excess test fluid to overflow frohmthe valve
he test pressure shall then be applied to one end of the valve and the pressure released g
t shall be repeated for the other valve end.

s shall be monitored during each test via overflow from the valve cavity ‘connection.
ouble-block seat test

e half-open, the valve and its cavity shall be completely illed with test fluid. The valve sh
he valve body vent valve opened to allow excess teSt.fluid to overflow from the valve
[he test pressure shall be applied simultaneously from®oth valve ends.

s shall be monitored via overflow through the valve cavity connection.

10.4.5.5 may be performed in any order by the'manufacturer.

bck valves

shall be applied in the direction of the required flow blockage.

fallation of body connections after testing

Pressure-containing parts, such as vent/or drain plug(s) and cavity relief valves, shall be fitted, on corn

testing, in ac

cordance with documeénted procedures.

10.5 Draining

Valves shall

be drained of test fluids and, where applicable, lubricated before shipment.

11 Markin

hll then be
cavity test
t the other

hll then be
cavity test

npletion of

0

11.1 Requi

rements

Valves shall be marked in accordance with Table 12.

On valves whose size or shape limits the body markings, they may be omitted in the following order:

O size;

O rating;

O material;
O
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The nameplate and serial number may be omitted for valves smaller than DN 50 (NPS 2). The purchaser may
specify requirements for the marking of valve components.

For valves with one seat uni-directional and one seat bi-directional only, the directions of both seats shall be
specified on a separate identification plate as illustrated in Figure 15. In Figure 15, one symbol indicates the bi-
directional seat and the other symbol indicates the uni-directional seat.

Figure 1p — Typical identification plate for valve with one seat uni-directionaland one seat bi-directional
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10.
11.

12.

13.
14.
15.
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Table 12 — Valve marking

Marking

Manufacturer's name or trademark.........ccooeeeveeveviveeeeeennnn.

PresSsure Class .......ooiveeiiiiee et

Pressure/temperature rating: ..........cccceevvveeeeinieeeesnieeeenns

a) M

aximum operating pressure at maximum operating

Application
On both body and nameplate
On both body and nameplate
On nameplate

tg

b) M
tg

Face
Body

Mate

NOT
steel)

Bonr
Matg

Trim

Sym
closy
NOTH

Nom
a)
b)
Ring
SMY|

Flow|

Seat

mpeTature

aximum operating pressure at minimum operating
mperature

-to-face/end-to-end dimension (6.3)..........ccccevrnneeen.
material designation:
rial symbol, e.g. AISI, ASME, ASTM or ISO..............

F When body is fabricated of more than one type of
the end connection material governs marking.

et/cover material designation:
rial symbol e.g. AISI, ASME, ASTM, ISO..................

identification:

pols indicating material of stem and sealing faces of
re members if different from that of body..........z=..

F MSS SP-25 gives guidance on marking.

Nal ValVe SiZe ......c.vveeiiiiiiii e Y e
Full-opening valves: nominal valve’size.................

Reduced-opening valvesishall be marked as
specified iN 6.2 ......cccco. bl

joint groove NUMBEMN ...
S and minimumwall thickness ............cccccceeveeeiineee
direction (forcheck valves only) .........ccccccovvverennnnnn

sealing direCtioN.........cccvveiiiie i

On nameplate

On both body and nameplate. Melt
identification (e.g;.cast or heat
number) on nameplate only.

On bonnet/cover [including melt
identification (e.g. heat number)]

On nameplate

On body or nameplate or both
(where practicable)

On body or nameplate or both
(where practicable)

On body or nameplate or both
(where practicable)

On valve flange edge
On body weld bevel ends

On body of uni-directional valves
only

Separate identification plate on
valve body

Unique serial NUMDEr ..........cooiiiiiiiiiiieieee e

Date

of manufacture (month and year) ...........cccoccveeennne.

SO L4313 ..

On both body and nameplate
On nameplate
On nameplate
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