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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.

The procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trads
iso/forewor

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may\be the subjg

ect of

s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t
Organization (WTO) principles in the Technical Bavriers to Trade (TBT), see www.iso
d.html.

This docum

Any feedbad
complete lis

ent was prepared by Technical Committee {SO/TC 153, Valves.

k or questions on this document should\be directed to the user’s national standards bo
ting of these bodies can be found atiwww.iso.org/members.html.

1d /or

S not

and
b the

org/

dy. A

© ISO 2021 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=e4f3821dc73c44b1ca50e8c2ab55a282

IS0 23632:2021(E)

Introduction

The scope of this document is currently limited to ball and butterfly valves.

The objective of this document is to outline the requirements and methods for evaluating the
performance of metallic industrial valves with respect to seat performance and operating torque
capability. Fugitive emission performance was omitted, as it is covered by ISO 15848-1. The number
of cycles (205) is consistent with the number in C01 of ISO 15848-1:2015. It serves to test the accuracy
and dependability of the measurements and capabilities of a valve as published by the manufacturer in
the valve’s technical documentation.

Typ¢
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elim]

This
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validation is the most reliable method to validate a range of valve products, cey
Cts, such as its design, material selection and manufacturing processes. It will also.sery
hlve selection, allowing customers to compare different valve types, designs and]brang

fal major customers already require type tests, each having their own requir
fications. Introducing a defined International Standard will reducey manufacture
basing the number of qualifications, as well as decreasing end-user\total cost-of-ow
nating the possibility of unintentional design flaws.

validation will improve performance and safety in the plants by enabling any custom
ble type-tested industrial valves.

ering many
e as a guide
Is.

bments and
r's costs by
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Industrial valves — Design validation-testing of valves

1 Scope

This document specifies requirements and acceptance criteria for type testing, in compliance with

design conditions, of metallic butterfly and ball valves used for isolating services for a
applications, and serves to validate the product design over 205 cycles.

11 industrial

This document excludes testing for safety devices, control valves, thermoplastics valves, and
watefr supply for human consumption and sewage (e.g. the EN 1074 series).

This|document defines the procedure for extending the qualification of the teSted valve
sizedand pressure designations of the same product range.

The purpose of this type test is to validate the seat performance within manufacturer give
temperature rating, provided by the manufacturer’s technical documeiifation of the produ
test yerifies torque requirements and the maximum allowable stem torque (MAST), as

valves for

to untested

n pressure/
ct. This type
civen in the

mantyifacturer's technical documentation. This type test validatés the durability of seat performance

and ¢perating torque through mechanical and thermal cycles,

2 ormative references

The following documents are referred to in the_text in such a way that some or all t
consfitutes requirements of this document. Forsdated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

[SO §208, Industrial valves — Pressure testing of metallic valves

ISO 15848-1, Industrial valves — Medsurement, test and qualification procedures for fugitive
Part1: Classification system and qualification procedures for type testing of valves

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5208 and 1SO 158
following apply.

ISO gnd [EC maintain terminological databases for use in standardization at the following ¢

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

heir content
applies. For
hts) applies.

emissions —

1.8-1 and the

ddresses:

— IEG¥Electropedia: available at http://www.electropedia.org/

3.1
asymmetric sealed valve

valve with an internal construction, which does not have a plane of symmetry perpendicular to the axis

of the body ends
Note 1 to entry: This is a valve where both seat and sealing elements are not identical.

3.2
bidirectional valve
valve designed for blocking the flow in both downstream and upstream directions

© IS0 2021 - All rights reserved
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maximum allowable stem torque

MAST

maximum torque that can be applied to a valve stem or shaft without causing permanent deformation or
mechanical damage to the stem or any other components of the valve that prevent sealing or operation

3.4

minimum allowable temperature
minimum temperature for which the valve is designed

3.5

obturator
movable co
the fluid flo

3.6

operating 1
mechanism
obturator (3

3.7
post-test ey
disassembly

3.8
qualified f3
independen

3.9
room temp
RT
temperaturg

3.10

seating tor
torque appli
the closure {

3.11
seat perfor
closure test

3.12

symmetric
valve with 3
body ends

llnponent of the valve whose position in the fluid flow path permits, restricts or obst

vV

hechanism
which translates the motion of the manual- or power-operated device®p-the motion
.5)

amination
, inspection and examination after completion of all the tests

cility
 test facility accredited and certified to perform yvalve type testing

erature

e in the range of +5 °C to +40 °C

ue

est

Inance
over a range of mechanical, pressure and temperature cycles

sealed valve
in internal construction which has a plane of symmetry perpendicular to the axis d

ructs

f the

ed to the shaft to move thevebturator (3.5) into contact with the seat immediately prior to

f the

Note 1 to entry: This is a valve where both seat and sealing elements are identical.

3.13

torque measurement
measurement of seating (3.10) and unseating torques (3.14) using calibrated measuring equipment

3.14

unseating torque
torque applied to open the valve against the maximum differential pressure

3.15

design validation testing
protocol where valves are type tested at the maximum rated pressures and design temperature ranges

as specified

by the manufacturer

© ISO 2021 - All rights reserved
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irectional valve

valve designed for blocking the flow in either downstream or upstream direction only

4 Type test

4.1

Test condition

4.1.1 General

The
repr
this 1

This
undd
plan

The
befou

The
oper
and ¢

All nf
testi

4.1.2

Pres
meas
ISO

cons

For a
meaq

valve manufacturer shall issue a declaration of conformity that the valve to\Hh
psentative of the products that are being shipped to customers and is not specially
est. The valve to be tested may be externally coated or painted.

declaration of conformity shall state that the valve components and the-assembled
rgone all the manufacturing, assembly and hydrostatic shell test steps ofthe typical qu
provided by the manufacturer.

hllowable seat leakage rates, according to ISO 5208, shall be specified by the valve m
e the start of the type test.

test equipment shall be appropriately selected to assure’it adheres to the specif]
hting conditions. This equipment should also be in aceordance with the applicable h
bnvironmental management system.

hg.
Closure test

bure test for the purpose of validating leakage through a valve’s closure mechani

208 per the applicable product standard. Over 5 MPa (50 bars), self-ignition rij
dered when testing with dy-air.

closure test performed‘at high or low temperature, the temperature of the exiting test
ured (before the flowmeter) and verified to be within the calibration range of the flo

e tested is
repared for

valve have
ality control

anufacturer

ic type test
balth, safety

easuring instruments shall be calibrated and shall be within their period of validity 4t the date of

sm shall be

ured with dry air or other suitable gas using the mandatory closure test procedyire given in

ks shall be

gas shall be
wmeter. For

volune flow measurerent it is required to correct that measurement for the effect of temjperature, or

to briing the temperature of the exiting test gas within room temperature.
The perfect gas telationship assuming constant pressure shall be used to determine the eqyivalent flow
rate it room-temperature. See ISO 28921-1 for the detailed calculation.
Q,xT
), = 1772 (1)
i
where
T, isthe test gas temperature entering the flowmeter, in Kelvin (K);
T, is 298K, the standard ambient temperature, in Kelvin (K);
Q, isthe test gas flow exiting the flowmeter, in cubic millimetres per second (mm3/s);
Q, isthe corrected test gas flow exiting the flowmeter at room temperature, in cubic millimetres
per second (mm?3/s).
© IS0 2021 - All rights reserved 3
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Electronic mass flowmeters are not affected by pressure or temperature changes. When such flowmeter
is used, test gas pressure and temperature measurements (as well as correction) at the flowmeter is not
required.

For a closure test performed at high temperature, the test pressure shall be 1,1 x the maximum rated
pressure at high temperature.

4.1.3 Torque measurement

Torque shall be measured by means of a calibrated torque wrench with maximum torque indicator,
strain gauge sensor or other appropriate means. Torque measurement equipment shall have a tolerance
accuracy loyer than or equal to 5 % at the maximum torque measured.

4.1.4 Temperature measurement

The temperpture of the test valve shall be measured at the following three locatigns) as shown in
Figure 1 and recorded in a test report.

a) Measurpment at location 1 shall be used to determine the test temperature.

b) Measurgment at location 2 is for information; any use of insulation shall be detailed in thg test
report.

c) Measurgment atlocation 3 is used to determine the external valve'temperature adjacent to thestem
(or shaft) seal(s) for information. For a valve provided with-extended bonnet, the thermocguple
shall be|located on the stuffing box, at the top of the extension.

d) Measurpment at location 4 is an option if the measurement location 1 is not possible (except ip the
case where heating elements penetrate the blind flanges).

All temperatures at location 1 (optionally 4), locationy2 and location 3 shall be stabilized before legkage
is measured. Temperature at location 1 (optionally 4) shall be stabilized for minimum 10 min prior to
leakage megsurement (see Figures 1 and 2).

Check if the[temperature variation is within + 5 %, or + 15 °C, whichever is less.

4 © IS0 2021 - All rights reserved
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Dimensions in millimetres

70

Key

1 lpcation 1: internal flow path (temperature T,)

2 lpcation 2: valve body, close to the seat (temperature'T,)

3 Ipcation 3: stuffing box (temperature T;)

4 lpcation 4: optional for flow path when locatien 1 is not possible (temperature T,); maximum depth is 13 mm

Figure'l’— Temperature measurements

© IS0 2021 - All rights reserved 5
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Tt testtemperature, °C t time
T, stabiligzation temperature at location 1 (flow path)
T, stabiligzation temperature at location 2 (valve body)

T3 stabilization temperature at location 3 (stuffing box) ¢, + 10 min Jstart of mechanical cycles

4.1.5 Tes{

The type teq
external qu

and shall be
limited to:

— demons
in term

:2021(E)

Tiest

ty to+ 10 min t

~
o

stabilization of temperature atloca
(flew path)

Figure 2 — Stabilization of temperatures

[ facility and safety rules

ts may be carried out at the valve.manufacturing facilities, at the customer facility or
lified facility. However, a set of minimum requirements shall be established for the fa
met for testing to take place at said location. These requirements may include, but arj

tration of the capability.toé perform required tests, inspections, analysis and examinat
5 of both personnel qualification and equipment availability;

tion 1

at an
cility
e not

ions,

— having & quality managément system;

— ahealtH, safety and.€nvironment management system;

— familianity with*the most common valve standards, as well as the reporting and certification ¢f the
test resplts¢iniappropriate formats).

CAUTION —Pressure testing using gas could be dangerous-Adequate shields or barriers shall

be provided, with warning signs posted in the test area.

4.1.6 Mechanical-cycle classes

The mechanical cycle shall be in accordance with Figure 3.

© ISO 2021 - All rights reserved
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T
Twax (3} 4]
Pa'1 o < e B <=
Popr=—mmm - == <
R (1} 2] (5} {e] E]
Tmin I:] [8]
0 50 100 150 200 250
> N
Key
N number of mechanical cycles

RT | room temperature

Thax | maximum allowable temperature (internal flow/path)

Thin | minimum allowable temperature (internal flow path)

P,) | maximum rated pressure at ambient temperature and T, ;,
P, maximum rated pressure at T,

NOTE1 IfP,atT,,,islessthan 6 bar; T,

'nax 1S equal to the temperature at 6 bar.

NOTHE 2  The numbers 1 to 8 refer to the closure and torque tests to be performed at the beginninjg and the end
of ea¢h temperature cycles, and-as specified in 4.2.3 and 4.2.4. Number 9 refers to the post-test af specified in
4.2.5land 4.2.6. Number 10-is-the end of the test.

Figure 3 — Mechanical-cycle class for isolating valves

4.2 | Test.description

4.2- Cnhnvt)l

I rar

The test sequence shall follow Figure 3. Each numbered box is a measurement step.

The valve shall be opened against the maximum differential pressure at each mechanical cycle. The
torque seated valve should be closed to the seating torque provided by the manufacturer at each cycle.

The closure test shall be carried out and the opening torque measured at steps 1 to 8 identified in
Figure 3.

4.2.2 Testtemperatures

The valve mechanical cycling is carried out at room temperature, maximum allowable and minimum
allowable temperatures. Testing at maximum allowable and minimum allowable temperatures is
required if these temperatures are outside the room temperature range.

© IS0 2021 - All rights reserved 7
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The test temperature shall be recorded for each leakage and torque measurement.

4.2.3 Closure test

The closure

The obturat

test shall be performed in accordance with 4.1.2.

or shall be moved to the closed position.

For torque seated valves, the seating torque shall be the one provided by the valve manufacturer. Some

variation of

the seating torque during cycling is allowed +10 %.

Unidirectionalazalvesshallbe testedin one direction nn]y Qymmnfr‘ir sealedvalvesthatare bidirectional

may be test
both directi

The closure
Table 1 befo|

pns.

test pressure shall be maintained for a period of time not less than the time, specifi
Ire closure testing.

Table 1 — Minimum stabilisation time before closure tesfing

Valve NPS Time

(min)
DN 15 to DN 400 (NPS % to NPS 16) 5
DN 450 to DN 600 (NPS 18 to NPS 24) 10
> DN 600 (DN 24) 15

4.2.4 Unseating torque

After each ¢

The measui
documentat

4.2.5 May

The MAST {
that the ful
actuator or

shall be app
up may ber

The valve sh
integrity. Af

4.2.6 Pos

osure test the unseating torque at the test'temperature shall be measured and record

ion.

[imum allowable stem torquie (MAST)

[[ operating mechanism- is tested. For actuator and gearbox operated valves wher
bearbox torque is 1éss than the valve MAST, the maximum actuator or gearbox rated td
lied. Actual applied torque shall be reported in the test report. In case of a ball valve,
bquired to bleck'the obturator (set-up shall avoid damaging the seats and obturator).

ter theseycling, the seat integrity shall then be confirmed by a closure test as per 4.2.3

bd in one direction only. Asymmetric sealed valves that are bidirectional shall be tés

ed in

ed in

a)
-

d.

'ed torque shall not be greater than ‘the torque given by the manufacturer technical

ublished by the manufédcturer shall be applied to the valve at room temperature ensfiring

b the
rque
h set-

all thende operated from closed to full open and open to close once to confirm mechanical

[-test examination

On completion of the type test sequence, the valve shall be disassembled, and each component visually
inspected, to record any notable wear or any other significant observations. Any crack, important
material removal or any degradation that would question the valve integrity or operability are not

acceptable.

4.2.7 Qualification

Tested valves shall be qualified when:

— all steps of test procedures have been satisfactorily completed;

— all leakage measurements are verified to be equal or lower than the rates specified by the valve
manufacturer;

© ISO 2021 - All rights reserved
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— all torque measurements are verified to be within the manufacturer published torque values;

— nothingwas found in the post-test examination that would question the valve integrity or operability.

4.3 Testreport

A template of the test report is given in Annex A.

5 Extensions of qualification to the product range

nation of valves of the same product range if the following criteria are

and pressure desig

]

]

Design standards are identical.

[onstruction geometry, including seal design, tolerance classes and surface-finishes §
(ffecting seat leakage and torque performance, are identical.

q

$eat-to-closure material selection is from the same group. Foy-example, metal-se

rovided with a seat-to-closure material coating cannot qualify an\uhcoated componer|
ualifies all grades of PTFE, a nylon test qualifies all grades of nyloh, a HNBR test qualifi
f HNBR. Lip seals cannot be used to qualify O-rings and vieedversa. Filled materials d
nfilled materials. However, unfilled materials qualify filled materials up to the limit]
pressures and temperatures) performed.

When a valve has been successfully tested:

for sizes from DN 50 (NPS 2) up to DN 600\(NPS 24) it will qualify nominal valve
smaller and 2 sizes larger;

EXAMPLE A successful testing of a DN.150 (NPS 6) valve size qualifies DN 50 (NPS 2)
(NPS 10). A successful testing of a DN-450 (NPS 18) valve size qualifies DN 300(NPS 12)
(NPS 24).

for sizes from DN 750 (NRS 30) up to DN 2 000 (NPS 80) it will qualify nominal va
size smaller and two sizes larger;

EXAMPLE A successfultesting of a DN 900 (NPS 36) valve size qualifies DN 750 (NPS 30) u|
(NPS 48). A successful testing of a DN 1 600 (NPS 64) valve size qualifies DN 1 400 (N
DN 2 000 (NPS.80:

for smallsize valves up to and including DN 50 (NPS 2), an exception has been made
valve inthat range to qualify the full range, e.g. a successful testing of a DN 25 (NPS
qualifies all sizes through to DN 50 (NPS 2).

all'based on the size of the internal flow bore diameter, see Table 2;

ntested size
et.

pecification

ated valves
1t. PTFE test
es all grades
not qualify
of the tests

sizes 3 sizes

ip to DN 250
Lp to DN 600

ve sizes one

p to DN 1200
PS 56) up to

to allow any
1) valve size

forvatvesof the sarmme product Tange Wit a pressure desigmation fess tiam €iass 9S00 or PN160,
the valve Class or PN designation, which is equal or lower than the tested Class or PN designation;

for valves of the same product range with a pressure designation greater than or equal to
Class 900 or PN 160, the valve Class or PN designation, which is equal or lower than the tested
Class or PN designation;

the required temperature falls between room temperature and the test temperature of the
qualified valve;

the seat leakage required is equal to or less severe than that of the qualified valve;

where a single valve is qualified, assemblies incorporating multiple valves of the same functional
components [obturator, seat(s), shaft/spindle/stem and associated sealing mechanism] sharing
the same body are also qualified.

© IS0 2021 - All rights reserved
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Table 2 — Qualification range

Nominal sizes Pressure Classes (PN)
Flanges Bore 150 300 600 800 900 1500 | 2500
mch | "% [Inch | DN | (10416) | (2540) | (100) | (N/A) | (160) | (250) | (400)
Y FB 1, 15
% RB Y, 15
% FB % 20
1 RB % 20
1 FB T 25 - N
1% RB 1 25 n,
1% FB | 1% | 40 aQr
2 RB | 1% | 40 oV
2 FB 2 50 P
3 RB 2 50 AT
3 FB 3 80 O~
4 RB 3 80 S
4 FB 4 | 100 X
6 RB 4 100 QY
6 FB 6 | 150 , \\,\\ !
8 RB 6 150 ‘o
8 FB 8 | 200 R
10 RB | 8 [ 200 @D
10 FB | 10 | 250 R
12 RB | 10 | 250 oS
12 FB | 12 | 300 RS
14 RB 12 | 300 LN
14 FB | 14 | 350 [ &0
16 RB | 14 | 350 |}
16 FB | 16 | 4007y
18 RB | 16 |, 400
18 FB | 18 ¢y450 . !
20 RB | 18<7 450
20 FB \\Qb 500
24 RB 20 500
24 @B | 24 | 600
30 RB 24 | 600
30 FB 30 750
36 RB 30 750
36 FB 36 | 900
42 RB 36 | 900 ! r
42 FB 42 | 1050
48 RB 42 | 1050
48 FB 48 | 1200
NOTE 1 Tisthe suggested test valves to minimise number of tests.
I\LOTEfZ Any non-preferred sizes that are not included in Table 2 are considered qualified if the qualification range exceeds
that of NPS.

10 © IS0 2021 - All rights reserved
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Table 2 (continued)

Nominal sizes Pressure Classes (PN)
Flanges B Bore 150 300 600 800 900 1500 2500
ore
Inch Inch DN (10,16) (25,40) (100) (N/A) (160) (250) (400)
56 RB 48 1200
56 FB 56 1400
64 RB 56 1400
64 FB 64 1600
o Xa' D 4 1 FaVWal T T
ND oF 1 OUU
AN
/2 FB 72 1800 0,
B0 RB | 72 | 1800 Q>
B0 FB | 80 | 2000 ol
NOTE 1 Tis the suggested test valves to minimise number of tests.
NOTE 2 Any non-preferred sizes that are notincluded in Table 2 are considered qualified.if the qualification fange exceeds
that ¢f NPS.

© IS0 2021 - All rights reserved 11
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