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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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Introduction

The purpose of this part of ISO 28921 is the establishment of basic requirements and practices for design,
fabrication, material selection and production testing of valves used in low-temperature services. The
intention is to provide requirements for design, material selection and valve preparation for valves to be
used in low-temperature service.
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Industrial valves — Isolating valves for low-temperature
applications —

Part 1:
Design, manufacturing and production testing

1
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Scope

5 part of ISO 28921 specifies requirements for design, dimensions, material, fabri
Huction testing of isolation valves for low-temperature applications.

bplies to gate, globe, check, butterfly and ball valves and can be used for-other valve tyj]
temperature services.

5 part of [ISO 28921 covers isolation valves for use in cryogenic temperature service wherg
Ltemperature service is -50 °C down to -196 °C.

5 part of ISO 28921 does not apply to valves for cryogenie’services, designed in accor
21011, used with cryogenic vessels.

ere the requirements of this part of ISO 28921 varyfrom those given in the valve product
requirements of this part of ISO 28921 apply.

5 partof ISO 28921 covers valves with body, bofinet, bonnet extension or cover made of metalli

It cgvers valves of nominal sizes DN: 10; 15;'20; 25; 32; 40; 50; 65; 80; 100; 125; 150; 200; 25(

400

cor
18;

and

NOTI

2

: 450; 500; 600; 650; 700; 750; 800;:850; 900,

‘esponding to nominal pipe sizes\NPS: 3/8; 1/2; 3/4; 1; 11/4; 11/2; 2; 21/2; 3; 4; 5; 6; 8; 10
20; 24; 26; 28; 30; 32; 34; 36,

applies to pressure desighations:
PN 16; 25; 40; 100;-160; 250.
Class 150; 300;°600; 800; 900; 1 500.

E PN 256-and Class 1 500 in sizes DN > 100 and NPS > 4 are not covered in this part of ISO 2

Nermative references

ration and

hes used in

the design

lance with

standards,

cmaterials.

; 300; 350;

12; 14; 16;

B921.

The Tollowing documents, In whole or In part, are normatively referenced in this document and are
indispensable to its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO
ISO

5208, Industrial valves — Pressure testing of metallic valves

5209, General purpose industrial valves — Marking

[SO 10434, Bolted bonnet steel gate valves for the petroleum, petrochemical and allied industries

ISO
ISO

10497, Testing of valves — Fire type-testing requirements

10631, Metallic butterfly valves for general purposes

ISO 14313, Petroleum and natural gas industries — Pipeline transportation systems — Pipeline valves

© IS0 2013 - All rights reserved
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ISO 15761, Steel gate, globe and check valves for sizes DN 100 and smaller, for the petroleum and natural
gas industries

ISO 17292, Metal ball valves for petroleum, petrochemical and allied industries
EN 12516-1, Industrial valves — Shell design strength — Part 1: Tabulation method for steel valve shells
EN 12516-2, Industrial valves — Shell design strength — Part 2: Calculation method for steel valve shells

EN 12516-3, Valves — Shell design strength — Part 3: Experimental method

EN 1515-1, Flanges and their joints — Rolting — Part 1: Selection of holting

EN 13480-R, Metallic industrial piping — Part 2: Materials

API 607, Fife Test for Quarter-turn Valves and Valves Equipped with Nonmetallic Seats
API 6FA, Specification for Fire Test for Valves

ANSI/ASME B16.34, Valves Flanged, Threaded and Welding End

ASME B31J3, Process Piping

ASME, ASME Boiler and Pressure Vessel Code, Section VIII

3 Terms and definitions

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

31
nominal sjze
DN
alphanumdric designation of size for components-of a pipework system, which is used for refergnce
purposes, fomprising the letters DN followed by a dimensionless whole number which is indirefctly
related to fhe physical size, in millimetres, ©f;the bore or outside diameter of the end connections

[SOURCE: ISO 6708:1995, definition 2.1]

3.2
nominal pressure
PN
numerical flesignation relating to pressure that is a convenient rounded number for reference purpadses,
and which [comprises the letters PN followed by the appropriate reference number

Note 1 to enfry: Itis inténded that all equipment of the same nominal size (DN) designated by the same PN number
shall have cpmpatiblesmating dimensions.

Note2toe
to be selecté

1y The maximum allowable pressure depends on materials, design and working temperature, and is

[SOURCE: ISO 7268:1983, Clause 2, modified.]

3.3

NPS

alphanumeric designation of size for components of a pipework system, which is used for reference
purposes, and which comprises the letters NPS followed by a dimensionless number indirectly related
to the physical size of the bore or outside diameter of the end connections

Note 1 to entry: The number following the letters NPS does not represent a measurable value and is not intended
to be used for calculation purposes except where specified in the relevant standard.
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Class
alphanumeric designation used for reference purposes related to a combination of mechanical and
dimensional characteristics of a component of a pipework system, which comprises the word “Class”
followed by a dimensionless whole number

Note 1 to entry: The number following the word Class does not represent a measurable value and is not intended
to be used for calculation purposes except where specified in the relevant standard.

3.5

cold box

enc
ind

3.6
val
extq
the

Not

in the valve and the packing.

3.7
vap
por

3.8
vap
dist
low
See

3.9
len
leng
See

3.1

CW|
maj

3.1
cry
scidg

3.1

colg working pressure

vidual component inside the enclosure

Ve body or bonnet extension
bnded valve body or bonnet extension that locates the operating mechanispni and packing
cold media in the valve

e 1 to entry: The body/bonnet extension allows the formation of a vapour barrier between the |

our column
Lion of body/bonnet extension that allows for the formation of an insulating column of vz

our column length for non-cold box application
ance  between the bottom of the ™ packing box and the top
er stem guide bushing or  the  beginning of the  bonnet

Figure 1.

gth of bonnet extension for cold:box applications
rth measured from the centre-line of the valve flow passage up to the bottom of the packir

Figure 1.

P
kKimum fluid pressure assigned to a valve for operation at a fluid temperature of -20 °C to

|
pgenics
nce of materials at low temperature

P

tes

osure that insulates equipment from the environment without the need for insulation of each

away from

quefied gas

pour

of the

extension

ig chamber

38°C

oas

minimum 97 % pure helium or nitrogen mixed with 10 % helium

4

4.1

Requirements

Materials

4.1.1 General

Materials in contact with cold process fluid or exposed to low temperatures shall be suitable for use at
the minimum design temperature specified by the purchase order. Galling, friction heating, galvanic
corrosion and material compatibility with the fluid shall also be considered in the selection of materials.

©IS
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4.1.2 Metallic materials

4.1.2.1 Pressure-retaining boundary

For material suitability at low temperature, use ASME B31-3 or EN 13480-2.

Body, bonnet, bonnet extension and cover, and other parts of the pressure retaining boundary, shall be
selected from materials listed in ASME B16-34 or EN 12516-1 for Class-designated valves or EN 12516-1

for PN desi

gnated valves.

B

4.1.2.2

Unless oth¢rwise specified by the purchaser, bolting for assembling shell pressure-retaining componé

designated

If low-stre

L{ltills
shall be selected from materials listed in ASME B16-34 for Class-designated valves or EN 1515-1 for

valves.

hgth bolting, such as non-strain hardened austenitic stainless steel, for gxkample ISO 35

grade A1-50 and A4-50 or ASTM A320 and ASTM A193 grade B8 Class 1 is being tGsed, the design s

comply wif

4.1.2.3 I

h ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 or 2.

hternal metallic parts

Internal mietallic parts, e.g. stem, wedge, disc, seats, back seat and{guide bushings, shall be mad

materials {

4.1.3 Int

Valve parts
shall be ca

4.2 Desi

4.2.1 Ge

Unless oth
the stem p
damage or

uitable for use at the entire design temperature range.

ernal non-metallic materials

,e.g.packing, gasket, seatings and other non-metallic valve parts exposed to low temperat
pable of functioning at the entire design temperature range.

gn
heral

erwise specified in the purchase order, valves shall have a bonnet extension that prot
hcking and valve operating mechanism from the low-temperature fluid that could otherv
impair the function ¢f'these items.

This part gf ISO 28921 shall’be applied in conjunction with the specific requirements of a valve prog

standard,
standards,

4.2.2 Bo

The minim

such as ISO 10484, 1SO 10631, ISO 14313, ISO 15761 and ISO 17292 or other recogn
such as APLASME or EN, based on an agreementbetween the purchaser and the manufactuy

ly /bennet wall thickness

um valve body and bonnet wall thickness shall meet the requirements of ASME B16-31

Pnts
PN-

e of

Lire,

pCts
Vise

luct
zed
rer.

. or

EN 12516-1 for Class-designated valvesand EN 12516-1, EN 12516-2 or EN 12516-3 for PN designated valves.
The pressure rating of the valve at or below service temperatures -50 °C shall not exceed the pressure
rating at room temperature for the applicable valve body material and appropriate Class or PN designation.

4.2.3 Body and bonnet extension

4.2.3.1 The length of the extension shall be sufficient to maintain the stem packing at a temperature
high enough to permit operation within the temperature range of the packing material.

4.2.3.2 The minimum vapour column length or bonnet extension shall be in accordance with Table 1 or
Table 2 and Figure 1, unless otherwise specified in the purchase order.

© ISO 2013 - All rights reserved
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a  |Minimum vapour column length*for non-cold box application (see Table 1).
b |Extension for cold box appliedtion (see Table 2).

¢ |Outline of cold box englosure.

d  [Bottom of the packifhgchamber.

o

Optional drip platé.
Top of stem guidé or bonnet.

-n

Figure 1 — Valve with extended bonnet

© IS0 2013 - All rights reserved
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Table 1 — Minimum vapour column length for non-cold box extension

Minimum vapour column length
mm
Valve size range Minimum design temperature Valve size range
DN °C NPS
minimum | maximum | minimum | maximum
-196 -110 -109 -51
DN < 25 200 100 NPS<1
32<DN <65 250 125 1% <NPS<22%
80<PDN<125 300 150 3<NPS <95
150 <|DN < 200 350 175 6 <NRS<8
250 <[DN < 300 400 200 10, NPS<12
350 <[DN <400 450 250 14'< NPS< 16
450 <|DN < 650 500 300 18 <NPS <26
700 <|DN < 850 600 400 28 <NPS<34
DN 900 700 500 NPS 36

Table 2 — Minimum bonnet extension length for. cold box applications

Valve size Minimum bonmrerf I;elxtension length Valve size
DN NPS
Rising stem valvesa Quarter-turn valves
DN < 25 450 400 NPS<1

32 <[DN < 65 550 500 1% <NPS<2%
80<PN <125 650 600 3<NPS<5
150 760 610 6
200 865 660 8
250 1120 710 10
300 1150 810 12
350 1200 850 14
400 1300 850 16
450 1400 900 18
500 1500 950 20
600 1600 1000 24
650 1700 1050 26
700 1800 1100 28
750 1900 1150 30
800 2000 1200 32
850 2100 1250 34
900 2200 1300 36

a For globe valves, bonnet extension is shown up to DN 300 - NPS 12 only.

4.2.3.3 In case of a bonnet extension made of material having lower pressure/temperature rating than
the body, then the extension thickness shall be increased proportionally to meet the pressure/temperature

6
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rating of the body at all applicable temperatures. The minimum wall thickness shall be in accordance with
ASME B16-34 for Class-designated valves or EN 12516 for PN designated valves.

4.2.3.4 Bonnet extension tube thickness shall take into account pressure stresses as well as operating
torque, stem thrustand bending stresses induced by operating devices, such as handles, gears or actuators.

4.2.3.5 Stem to extended bonnet clearance should be minimized to reduce convective heat loss except
there shall be sufficient clearance to avoid interference during operation.

4.23.6__\alves cppr‘iﬁ'pr‘] tobein gas-service shall be r‘:\p:\h]p of operation with the extended bonnet in
any|position, unless otherwise limited by the manufacturer.

4.213.7 Valves specified to be in liquid service, other than cold box applications; shdll be|capable of
opejration with the extended bonnet at or above 45° above the horizontal position)(see Figurd 2).

)

34 5o
/
S

Figure 2 — Recommended bonnet orientation for non-cold box installation

4.2.3.8 Valves specified to be in cold box applications, equipped with extended bonnet, for applications
with liquids, shall be capable of operating with the stem oriented 15° to 90° above the horizontal plane

(see Figure 3).

© IS0 2013 - All rights reserved 7
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4239 A

Where ned
located be

v
e
Ul
°

<}

|i157°

Figure 3 — Recommended bonnet orientation for cold box installation

stem guide shall beapplied at the lower end of the extended bonnet.

essary, an additional guide may be provided to the upper end of the extension. It shal
ow the packing and designed so as not to interfere or otherwise damage the stem or

packing during normal valve operation.

The guide

fan beseparate or integral with the bonnet extension.

Il be
the

4.2.3.10 I

L A | 4+l 1 | 41 " o 1 1L1 R [P | ail o 1ot AR L
SPTLHITU UIT ULIIT pUTTIIAST UTULTT, LUIT TALTIISIUIT STIAIT UT PTIUVIUTU WILIT dIT ITIISUIAUIUIT CULIAL 7

rip

plate. The collar/drip plate may be welded to the bonnet extension or of the clamp-on design. The clamp-
on type shall have the bolting on the upper side to enable easy adjustment. Any gap between the bonnet
and the collar/drip plate shall be sealed to avoid condensation entering into the insulated area.

4.2.3.11 The extended bonnet may be cast, forged or fabricated. Fabricated extensions shall use full
penetration welding except for valves using pipe extension DN 50 (NPS 2) or smaller, where partial
penetration V-groove welding, fillet type welding or full-strength threaded joint with seal weld may be
used. When the bonnet extension is made to a tubular specification, the material shall be seamless. The
requirements of ASME B16-34 or EN 12516 shall be met for welds to body/bonnets parts.

© ISO 2013 - All rights reserved
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4.2.4 Stem

4.2.4.1 Gate and globe valve stems shall have a diameter to length ratio that precludes buckling while
under compressive loading, required to fully seat the valve.

4.2.4.2 Backseats, when utilized, may be at the bottom or at the top of the body/bonnet extension.
Backseats at the bottom of the extension may increase the risk of pressure build-up in the body/bonnet
extension cavity if the valve is backseated and allowed to warm to ambient temperatures. In all cases, the
valve manufacturer shall provide a means of protection against cavity over-pressurization.

4.2/4.3 The stem shall be sized in such a way that it is able to transfer the required torque|and thrust
to the valve and fully seat and unseat the closing element against pressure. Consideration shall be given
to any additional stresses resulting from the operational loads. During the stem calculations, the highest
valye rated temperature shall be used to establish the allowable material stress.

4.2/4.4 The stem shall be of one-piece construction and it shall be desighed so that th¢ stem seal
retdining fasteners alone do not retain the stem.

4.2|5 Seats and seating surfaces

Metjallic seating surfaces in metal seated valves shall have edges.equipped with a radius or chamfer as
necpssary to prevent galling or other damage during operation

4.2]6 Provision for internal pressure relief

4.216.1 Double seated valves shall be designedsto prevent the build-up of body cavity pressure due
to thermal expansion or evaporation of trappeddiquid in excess of 1,33 times the valve ratef pressure.
Valyes with backseat primary stem seal or stemt guide at the bottom of the extension shall be flesigned to
religve excessive pressure in the bonnet when warmed up to ambient temperature.

4.2/6.2 Unless otherwise specified, pressure relief shall function as follows:
— |for upstream sealing valves;relief shall be to the downstream side of the closing membsdr;
— |for downstream sealing-valves, relief shall be to the upstream side of the closing membd.

For|gate valves, pressute relief shall be achieved by the use of a relief hole, located so as to relief excess
cav|ty pressure tothe’upstream side of the valve when the valve is closed.

Where valve size permits, the pressure relieving hole shall be a minimum of 3 mm in digmeter and
visiple throfigh' the valve end-connection when the valve is closed. Where valve size does npt permit a
3 hole;a’smaller hole diameter may be used.

4.216. 3 For ball valves with pn]vmprir pressure rp]ipving seats_the manufacturer shall dembnstrate by
type testing that the seats relieve internal pressure at less than 1,33 times the rated pressure at both the
minimum and the maximum design temperature.

4.2.6.4 Double seated valves with a pressure-relieving feature, such as a hole through the body or
closure member, are unidirectional and the sealing direction shall be clearly marked on the valve in
accordance with Clause 7.

4.2.7 Operating means

The maximum continuous force required to manually operate the valve under service conditions, when
applied at the rim of the handwheel or lever, shall not exceed 360 N. For valves that are not equipped

© IS0 2013 - All rights reserved 9
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with gears or manual overrides, the maximum initial force required for valves seating or unseating shall
not exceed 1 000 N.

4.2.8 Electric continuity and fire-safe design

Valves with soft seats or soft closing member insert to be used with flammable vapours or liquids shall
be designed in such a way that there is electric continuity between the body and stem of the valve. The
maximum electrical resistance shall not exceed 10 () across the discharge path. To test for continuity,
a new, dry valve shall be cycled at least five times, and the resistance can then be measured using DC
power source not exceeding nominal 12 V.

When servfice conditions require that a fire-type test be conducted, this test shall be in accordanceyith
ISO 10497 pr API 607 or API 6FA.

5 Testing
5.1 Production testing with low-temperature test

5.1.1 A gpecified number of valves according to Table 3 shall undergo low-temperature production
testing. Pripr to the low-temperature testing, all valves shall be ambient-pressure tested as specified in
Annex A. After the test, the valves shall be dried and degreased internally unless the shell and seat tests
were perfofmed with cleaned valve and dry gas.

5.1.2 The test gas shall be helium. However, for seat testing at temperatures above -110 °C, nitrdgen
mixed with 10 % helium making up the balance may be used:

5.1.3 Thetypeofcoolantshallbeliquid nitrogen for testing atatemperature of -196 °C. For temperatiires
higher than -196 °C, nitrogen gas or dry ice, mixed with heat transfer fluid shall be used, unless otherwise
agreed betveen the manufacturer and the purchaser.

5.1.4 The test temperature shall be in actordance with minimum valve design temperature of as
specified by the purchaser. A temporary.temperature variation for any thermocouples within a range of
+ 5 9% and not exceeding +5 °C are aceeptable.

5.1.5 Foi low-temperature testing at -196 °C or at -50 °C, the test procedure in Annex A shall be uped.
For other test temperatures, thie’procedure shall be modified accordingly.

5.1.6 Aftpr the test, the-valve shall be visually inspected and, if found in satisfactory condition, it ghall
be thoroughly cleanedydegreased and dried. Disassembly of valve is not required.

5.1.7 Alljtest data shall be recorded. After completion of the testing and final examination, test regults
shall be docamented in a test report. The test report shall include the name of the testing organization,
responsible individual, and any purchaser and/or supplier witnesses present during the test. An example
of a low-temperature test record is provided in Annex B.

6 Sampling

6.1 Lotrequirements

The lot for low-temperature testing, from which the test samples are drawn, is defined as all valves of
the same purchase order, manufactured at the same manufacturing plant by the same manufacturer,
and of the same valve type, design, size, material (e.g. austenitic, ferritic), pressure class and minimum
design temperature.

10 © IS0 2013 - All rights reserved
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Additional valves, ordered within a three-month period from the time of the initial purchase order and
tested within 6 months of the initial production test, shall be considered part of the same lot.

6.2

Sample size

Unless otherwise stated on the purchase order, the sample size for low-temperature testing shall be in
accordance with Table 3. The samples shall be selected at random from each lot and rounded up to the
next whole number. As a minimum, one valve shall be tested.

Table 3 — Sample selection for production testing

Lot size Minimum sample size
X <100 10 %
101 <X <1000 8%
X>1000 5%
6.3| Lot acceptance
6.3]1 Ifa testvalve does not pass any of the required tests, this shall'be cause for rejection off the tested
valye and the lot.
6.3)2 If a valve fails any of the test requirements, a component inspection is required. The|valve shall
be disassembled and critical valve parts, including seats, s€als and gaskets, shall be checked fqr excessive

Wed

6.3
con
and|

typ

7.1
sha

7.2
sha
the
sha

1, damage and/or permanent deformation.

type in the lot shall be doubled. Subsequent test failures shall result in rejection of the ent
e in the lot.

Marking, labelling and'packaging

1 also include the ndiimum temperature for which the valve is designed.

body oron a plate securely attached to the valve body. The identification of the unidire
1 be as shown in Figure 4. The identification plate shall not be attached by wire.

72\ )

3 If retesting is required, valves may be.kesubmitted for retesting only after the defdctive valve
ponents have been removed or defects corrected. The number of test valves from the r¢jected size

re size and

Valve identification~marking shall be in accordance with ISO 5209 and valve identifidation plate

Valves designed for unidirectional capability, or modified to only have unidirectional capability,
| have the sealing direction clearly indicated on the valve body. The indication shall be integral with

tional seat

N4 &

© ©

Figure 4 — Unidirectional valve identification plate symbol

7.3 Valves for low-temperature application shall be cleaned to the extent specified in the customer
purchase order.

© IS0 2013 - All rights reserved
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7.4 Valves shall have end connections covered with protective covers.

12 © IS0 2013 - All rights reserved
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Annex A
(normative)

Test procedure for production testing of valves at low temperature

A.1 General
J—=enelrat

The following procedure covers the testing for sealing and operability of valves at one-ef'thg following
temperatures:

a) |valve tests at -196 °C;
b) [valve tests at -50 °C;

c) |an alternative temperature of between -50 °C and -196°C may be specified based on anjagreement
between the purchaser and manufacturer.

The test temperature shall be equal to or lower than the minitaum design temperature of the valve,
proyided the materials are suitable.

A.Z Test procedures

A.2l1 Testing flow chart

See|Figure A.1.
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Valve tests

per A.2.2.1

System proving test

per A.2.2.2

Valve cavity purging

per A2.3.1

Cooling of the valve

per A.2.3.2

Low pressure seat test

per A.2.3.3

High pressure seat testing

per A.2.3.4

Final external test-at low
temperature
per, A:2.3.5

Warm-up procedure and
post-test examination
per A.2.4.1

Figure A.1 — Testing flow chart

A.2.2 Ambient temperature test

A.2.2.1 Valve tests

Shell and seattestingshatt be imaccordance with 1ISO 5208 T he shett testpressure shatt be ;T X CWP if
tested with gas and 1,5 x CWP if tested with alcohol or water. The seat closure test pressure shall be at
(6 + 1) bar.)) After each test is complete, the valve shall be thoroughly dried.

A.2.2.2 System proving test

A.2.2.2.1 Test pressure

A system proving test shall be performed at the maximum valve cold working pressure or maximum
seat test pressure, whichever is the lower.

1) 1bar=0,1 MPa=105Pa; 1 MPa=1 N/mm?2 (bar is a unit deprecated by 1SO).

14 © IS0 2013 - All rights reserved
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A.2.2.2.2 Testprocedure

For external leakage detection, a soap solution or helium leak detector shall be used. Any detected
leakage shall be eliminated. For the seat test, the test procedure shall be in accordance with ISO 5208
except the test pressure shall be limited to CWP. However, for soft seated ball valves of free floating

design, the test pressure shall be limited to (6 + 1) bar.

A2

A.2.

.3 Low-temperature test

3.1 Valve cavity purging

A pprge of test gas at a supply pressure of (2 *+ 0,5) bar shall continuously flow through (Iluring cool
down. Metal seated valves shall be in a half-open position, while for soft seated ball values,

me

A2

If th
the

If th
the
be 1

A2

Wh
test
Wit
valy
full
The

Aftg
occ

A2

The
beg
ope

ber shall be in the fully open position and shall only be operated for cavity purging.

3.2 Cooling of the valve

e cooling media is liquid, the test valve shall be slowly submerged in the coolant to a dept
level of the coolant covers at least the top of the valve body to bonnetjoint.

e cooling media is cold gas, the valve shall be installed in the cogling tank so that the valy
body to bonnet joint is exposed to the cold gas. During the valve cooling, the purge of te
haintained.

3.3 Low-pressure seat test

valve shall be operated to the full open position, and pressurized to (2 * 0,5) bar with the

h the downstream isolation valve open (see Figure A.2) and test gas flowing through th
re shall be then closed and the (2 + 0,5)bar pressure shall be re-established. The valve sh
7 opened and closed five times.

closing and opening torque shall be‘measured and recorded during the first and the fifth opef

br completion of the last-open-close cycle and after the pressure and leakage stabil
irred, the seat leakage shall be measured and recorded.

3.4 High-pressure seat testing

high-pressure.seat test shall be performed and recorded in four equal pressure i
inning withthe firstincrementata quarter of the valve allowable cold working pressure o1
rating pfessure when specified. The last increment shall be equal to the allowable CWP.

atedwzalves where the actuator size is specified and selected for operation at a differenti

he closure

h such that

e body and
5t gas shall

bn the test valve is at the designated test temperature, the purge of the test gas shall be turped off. The

test fluid.

b valve, the
all be then

ation cycle.

zation has

hcrements,
maximum
Except for
h] pressure
| pressure.

act
lesilthan CWP, the high-pressure seat test may be reduced based on the specified differentig
Duilinng’each pressure increment, enough time shall be allowed to stabilize the pressure a

nd the test

temperature (see A.5). The valve seating and unseating torque shall be measured and recorded during
each pressure increment.

A.2.

3.5 Final external test at low temperature

After completion of the high-pressure tests, the valve shall be operated five times by opening and
closing through its full stroke. The operating force shall not exceed 360 N, except for manual valves, the
maximum initial force required for valves seating or unseating shall not exceed 1 000 N.

The test valve shall be partially opened, pressurized to the allowable CWP or specified differential
pressure and the designated test temperature shall be re-established.

The test valve shall be pressurized for at least 15 min prior to lifting it from the cooling tank.

© IS0 2013 - All rights reserved 15


https://standardsiso.com/api/?name=52081b214ef1839d213e98f45946ca55

ISO 28921-1:2013(E)

After the temperature and pressure has stabilized, the valve shall be closed, removed from the cooling
tank and checked for external leakage.

The valve external leakage for the valve stem and the outside perimeter of the bonnet shall not exceed
50 ppmv?2) or 1,78 x 10-6 mbar-I-s-1 per millimetre stem diameter for the stem, and 1,78 x 10-7 mbar-l-s-1
per millimetre seal diameter for the bonnet or body joint.

For the measurement of the external leakage, the leakage shall at no time throughout the duration of the
test be higher than the above specified limits for more than 10 s.

A.2.4 Warm-up procedure and post-test examination

A.2.4.1 After the external leakage test, the test valve shall be de-pressurized and shall be allowedto'w|

up to ambie
the closing

A2.42 A
for ease of

A.3 Test

nttemperature. A forced warming-up is not permitted. Except for soft seated ball valyes, for w
member shall be in fully open position, the closure member shall be in the half open position

fter successful testing, the assembled valve shall be thoroughly cleaned, @sied and inspe
bperation or any signs of internal binding or galling and packaged in accordance with Claug

temperatures

A.3.1 Ambient temperature

The test is
A3.2 Lo
A3.21 T
A3.22 T

A3.23 V
remaining

A.4 Test

A4.1 Lo

The test is
the low-tern

A.4.2 Ing

performed at between 5 °C and 40 °C.

w temperature
est is performed at -196 °C £ 5 °C.
pst is performed at -50 °C £ 5 °C.

Uhen an alternative test temperature of between -50 °C and -196 °C is specified, all
requirements of this part ofISO 28921 shall be met.

pressures

v-pressure seat test

hperature’seat test (see A.2.3.3).

rremental high-pressure seat test

performed'at (6 + 1) bar during the seat test according to ISO 5208 and (2 # 0,5) bar dur

hrm
nich

rted
e 7.

the

—-

ng

The actual gas pressure during the seat test shall stabilize within +1 bar for valves up PN 40 (Class 300)

and #3 bar

A5

for higher pressure valves.

Duration of seat test

The duration of each seat test shall be at least:

3 min for valves DN 10 to DN 400; NPS 3/8 to NPS 16;
5 min for valves DN 450 or NPS 18 and larger.

2) ppmv means parts per million in volume; 1 ppmv =1 ml/m3 = 1 cm3/m3 (ppmv is a unit deprecated by 1SO).

16

© ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=52081b214ef1839d213e98f45946ca55

IS0 28921-1:2013(E)

Each time the test valve is pressurized and after the pressure and temperature have stabilized, there
shall be a waiting period prior to the start of seat testing of equal to or longer than the minimum required
duration of the seat test.

The same minimum duration applies to the actual seat test.

A.6 Direction of seat test

For globe, gate, ball and butterfly valves, the seat test is conducted in the normal or preferred flow
direction for the valve.

For|check valves, the seat test is conducted in the reverse flow direction of the valve.

For|valves with bidirectional sealing, each sealing direction shall be tested separately inlesq otherwise
agreed to by purchaser.

A.7 Allowable seat leakage rates

Thg maximum allowable seat leakage shall be in accordance with Table-A<1.

Table A.1 — Maximum allowable seat leakage rate per millimetre of nominal seat djameter

Allowed seat leak
mm3/s x DN
Valve PN — Class
Gate, gl(;)be, butterfly and ChecH valve
all valve
PNJ|16 - Class 150
PNJ25 and PN 40 - Class 300 50
PN[100 and PN 160 - Class 600, Class 800 and 250
Clalss 900
PN|250 - Class 1 500 100

A.8 Test set-up for lowrtemperature tests

A.81 Test equipment

The cooling medium shall be contained in an insulated stainless steel tank that is open on the top. Each
test valve shallbe blinded with blind flanges that are equipped with support brackets as nedessary and
sm4ll bore tubing connected to the pressurizing media.

After insértion into the tank, the valve shall be oriented such that the stem position is vertical. Check
valyés’may be oriented in either the vertical or horizontal disc position.

Thermocouples shall be attached to the valve body, bonnet and end flange, except that the number of
thermocouples may be reduced where the size of the test valve makes the use of multiple thermocouples
impracticable. However, in all cases, a minimum of one thermocouple, located in the valve bonnet area
and one inside the valve are required. A minimum of one thermocouple shall be provided to monitor the
temperature of the cooling medium.

A simplified schematic arrangement for immersion cold testing is shown in Figure A.2. Its purpose is to
facilitate understanding of the standard test. It is not a required arrangement.
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https://standardsiso.com/api/?name=52081b214ef1839d213e98f45946ca55

ISO 28921-1:2013(E)

7 8
6
5
4 ~ §
2 -
\><
1| ¢
18
Key
1 insulation 10 thermocouple inside valve
2 supporf bracket 11 pressure gauge
3 coolinglmedium thermocouple 12 pressure regulator
4  coolingimedium 13 isolation valve upstream
5 isolatiop valve downstream 14 helium bottle
6 flowmsdter 15 tank
7  thermopcouple (helium exit temperature) 16 pre-cooling coil
8 thermofcouple on body/bontet flange 17 blind flange
9 testvalye 18 optional thermocouple on body and, optionally, ¢n

blind flange

Figure A.2 — Test set-up

A.8.2 Cooling of the valve

Cooling begins as the valve is lowered into the test tank and submerged into the cooling medium. The
valve temperature, as well as the cooling medium temperature and level shall be continuously monitored
and recorded. The test shall begin when the valve temperature is stabilized within the specified test

temperature tolerances. See Table A.2.

18
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