INTERNATIONAL ISO
STANDARD 23826

First edition
2021-10

Gas cylinders — Ball valves'—
Specification and testing

Bouteilles a gaz — Robinets a boissequ’' sphérique — Spédfications et
essais

Reference number
IS0 23826:2021(E)

© IS0 2021


https://standardsiso.com/api/?name=72254300db2469ef4ccf8f34a3f65dc8

ISO 23826:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=72254300db2469ef4ccf8f34a3f65dc8

IS0 23826:2021(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 Normative references
3 Terms and definitions
4 Valve description
5 Valve design reqUITE@IMEINITS ...............o et P
51 LT3 T = SO S 8. A
5.2 Materials
5.3 ValVe CONNECTIONS ....oooioieeeee el o e
54  Mechanical Strength. ... o]
5.4.1 Resistance to hydraulic burst pressure...
5.4.2 Resistance to mechanical impact.....
5.5  Valve operating mechanism.............
5.6  Valve operating device..........cociiis
5.7  LeaKage ...
5.8 SeCUring arran@eIMENTS ... e seieese e iesees e
59 Manufacturing tests and eXaminations . ...l o
6 Type testing..................
6.1 General......cco.
6.2 Documentation
6.3 TESE SAMPLES ..o g et
6.4 TOSE TEPOTE e S et
6.5  Testtemperatures..
6.6 TEST PIESSUTES ..o N ekt
6.6.1  Valve DUISt tESHPEESSUIE ..o 14
6.6.2 Valve test pressutre ...
6.7 Test gases. ...t e,
6.7.1 Gas quality .
6.7.2 Leak tightness tests..
6.7.3 Endurance tests......
6.8  TeStSCRBAUIE ...
6.9 Hydpaulic DUISt PreSSUIE tEST . ...
6.10 Flameéimpingement test. ...
6.11 _ExCessive torque test ...
6.12 “ieak tightness test. ...
6.12.1 General......ee
6.12.2 Internal leak tightness test
6.-12.3 Externalleak tightness test e 18
6.13  ENAUTANCE TEST ..ot 19
6.14  ViSUAL @XAMINATION ..ot 19

7 Marking
8 Operating instructions
Annex A (normative) Endurance test machine

Bibliography

© IS0 2021 - All rights reserved

iii


https://standardsiso.com/api/?name=72254300db2469ef4ccf8f34a3f65dc8

ISO 23826

:2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document covers the function of a ball valve as a closure (defined by the UN Model Regulations[221),
It is possible that additional features of ball valves (e.g. pressure regulators, residual pressure devices,
non-return devices, pressure relief devices) are covered by other standards or regulations.

Ball valves conforming to this document can be expected to perform satisfactorily under normal
service conditions.

This document pays particular attention to:

a) gafety (mechanical strength, impact strength, endurance, leak tightness, resistance to acetylene
ecomposition);

b) guitability of materials;

c) {testing;

d) 1narking.

This|document has been written so that it is suitable to be referenced.in the UN Model Regulations[22],

In thiis document the unit bar is used, due to its universal use in'the field of technical gas¢

how

(1 bgr = 105 Pa = 10> N/m?2).

Pressure values given in this document are given as gauge pressure (pressure exceeding
presgure) unless noted otherwise.

Test
usin

programme.

Any

ever, be noted that bar is not an SI unit, and that the €orfesponding SI unit for pr

§ and examinations performed to demonstkate conformity to this document shall b
g instruments calibrated before being putinto service and thereafter according to an|

tolerances given in this document iniclude measurement uncertainties.

bs. It should,
pssure is Pa

htmospheric

b conducted
established
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Gas cylinders — Ball valves — Specification and testing

1 Scope

This document specifies design, type testing, marking, manufacturing tests and examinations
requirements for ball valves used as:

a)

losures of refillable transportable gas cylinders, pressure drums and tubes;

b) 1nain valves for cylinder bundles;

c)

whid
NOTH
This

NOTH
press
mitig|
down

NOT]H
risk d

This
port

NOTH

NOTH
thosd

ralves for cargo transport units [e.g. trailers, battery vehicles, multi-element gag
MEGCs)];

h convey compressed gases, liquefied gases and dissolved gases.

1 In this document, the term “valve” is used with the meaning of “ball valve”.
document does not apply to ball valves for:

xidizing gases as defined in ISO 10156;
oxic gases (i.e. gases listed in ISO 10298 having an LCs, value < 5 000 ppm1);
icetylene for single gas cylinders, pressure drums'and tubes.

2 The reason for the exclusion of oxidizing gases is that the use of ball valves as clos
ure cylinders for oxidizing gases is known-to lead to specific ignition hazards that cannot 1

ated through the ball valve design or type testing. Safety hazards concern both the ball valve
stream equipment.

containers

ures of high-
easonably be
tself and any

3  Thereason for the exclusion ofacetylene for single gas cylinders, pressure drums and tubes is that the

fan acetylene decomposition«cannot reasonably be mitigated through the ball valve design or

document does not apply to ball valves for liquefied petroleum gas (LPG), cryogenic
hble fire extinguishers'and cylinders for breathing apparatus.

4 Requirements)for valves for cryogenic vessels are specified in ISO 21011.

type testing.

equipment,

5 Certain‘specific requirements for quick-release valves for fixed fire-fighting systems in addition to

that are giveén in this document are specified in ISO 16003.

2 Irlormative references

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

ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 10286, Gas cylinders — Vocabulary

ISO 10524-3, Pressure regulators for use with medical gases — Part 3: Pressure regulators integrated with
cylinder valves (VIPRs)

1) ppm = parts per million.
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ISO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1:

Metallic mat

erials

ISO 11114-2, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 2:
Non-metallic materials

ISO 14246, Gas cylinders — Cylinder valves — Manufacturing tests and examinations

ISO 15615:2013, Gas welding equipment — Acetylene manifold systems for welding, cutting and allied

processes —

Safety requirements in high-pressure devices

ISO 22435, Gas cylinders — Cylinder valves with integrated pressure requlators — Specification and type

testing

3 Terms

For the purp
[SO and IEC
ISO Onl

IEC Eled

3.1
ball valve
valve which|

Note 1 to ent

3.2

main valve
valve which|
from the m3

[SOURCE: I§

3.3
valve opers
<ball valves
can include

3.4
valve opers
component |

EXAMPLE

and definitions
oses of this document, the terms and definitions given in ISO 10286 and thé-following 3

maintain terminological databases for use in standardization at the following address

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

tropedia: available at http://www.electropedia.org/

uses the rotation of a ball with a through-passage &o allow or shut-off flow through it

ry: Ball valves can have multiple ports.

is fitted to the manifold of a bundle;battery vehicle, battery wagon or MEGC isolat
in connection(s)

0 10286:—2), 3.1.5.4]

ting mechanism
> mechanism whichrrotates the ball and which includes the external sealing system;
Lhe internal sealing systems

ting device
which actuates the valve operating mechanism (3.3)

pply.

ng it

and

Handle/lever, handwheel /knob, key or actuator.

[SOURCE: IS
3.5

0 10297:2014, 3.3, modified — The example has been changed.]

stop mechanism
system which limits the position of the valve operating mechanism (3.3)

EXAMPLE

Stop pin and stop plate, mechanical stop in valve body and counterpart in handle/lever.

2) Under preparation. Stage at the time of publication: ISO/FDIS 10286:2021.

2
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3.6
external leak tightness
leak tightness to atmosphere (leakage in and/or leakage out) when the valve is open

[SOURCE: ISO 10297:2014, 3.4, modified — Note 1 to entry has been deleted.]

3.7
internal leak tightness
leak tightness across the seat (leakage in and/or leakage out) when the valve is closed

[SOURCE: ISO 10297:2014, 3.5, modified — Note 1 to entry has been deleted.]

3.8
valve working pressure

Pw
settled pressure of a compressed gas at a uniform reference temperature of 15(°C in a full pressure

receptacle for which the valve is intended

Note|l to entry: This definition does not apply to liquefied gases (e.g. carbon dioxide), or dissolved gases (e.g.
acetyllene).

[SOURCE: ISO 10297:2014, 3.6, modified — “pressure receptacle” has\replaced “gas cylinder or cylinder
bundle” and Note 2 to entry has been deleted.]

3.9
valve burst test pressure

Pybt
minimum pressure applied to a valve during hydrauli€'burst pressure test

[SOURCE: ISO 10297:2014, 3.7, modified — Note Lto entry has been deleted.]

3.10
valve test pressure

pvt
minimum pressure applied to a valve.during testing

[SOURCE: ISO 10297:2014, 3.8, niodified — Note 1 to entry has been deleted.]

3.11
lowest operating pressure
<bal] valve> lowest settled pressure of the gas(es) for which the ball valve (3.1) is designed

3.12
endyrance torgue
T,

e
torquie uséd-during the endurance test

Note [L to’entry: The endurance torque is expressed in Nm.

[SOURCE: ISO 10297:2014, 3.11, modified — “torque used” has replaced “closing torque applied”.]

3.13

over torque
TO

torque applied to the valve operating device (3.4) in opening and closing direction which the valve

operating mechanism (3.3) and/or stop mechanism (3.5) can tolerate and remain operable
Note 1 to entry: The over torque is expressed in Nm.

[SOURCE: IS0 10297:2014, 3.12, modified — “torque” has replaced “opening or closing torque (whichever

is the lower value)”, “in opening and closing direction” has replaced “to determine the level of torque”
and “and/or stop mechanism” has been added.]

©1S0 2021 - All rights reserved 3
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failure torque

Ty

opening or closing torque (whichever is the lower value) applied to the valve operating device (3.4) at
which mechanical failure occurs

Note 1 to entry: The failure torque is expressed in Nm.

[SOURCE: ISO 10297:2014, 3.13, modified — “at which mechanical failure occurs” has replaced “to
obtain mechanical failure of the valve operating mechanism and/or valve operating device”.]

3.15

valve inlet
connection

[SOURCE: IS

3.16
valve outle
connection

Note 1 to ent
[SOURCE: I

3.17
valve filling
connection

Note 1 to ent

[SOURCE: I§

4 Valve ¢

4.1 Aball
a) valve bq
b) wvalve oy
c) valve of
d) stop m¢g

e) means f

connection
bn the valve which connects the valve to the pressure receptacle

0 10297:2014, 3.16, modified — “pressure receptacle” has replaced “cylinder{(s)”.]

L connection
bn the valve used to discharge the pressure receptacle

Fy: For most valves, this connection is also used for filling.

0 10297:2014, 3.17, modified — “pressure receptacle” has&eplaced “cylinder(s)”.]

r connection
bn the valve used to fill the pressure receptacle

ry: The valve filling connection can be different fiom the valve outlet connection (3.16).

0 10297:2014, 3.18, modified — “pressure receptacle” has replaced “cylinder(s)”.]
lescription
valve (see Figure 1) typically'comprises:

dy;

erating mechanism;
erating devicCe;
chanisng;

o0 erisure internal leak tightness;

b 11 A N
f) means (o eIrsUre eXteTr Idl ICdK CIZITUIITSS;

g) valve outlet connection(s);

h) wvalvein

let connection.

© IS0 2021 - All rights reserved
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I | e B

' | \__ ................. ]
9 | — L
Al 5
// /] I, —6
] N\ éé 7

Key

1 dtop pin 6 stem sealing
2 yalve body 7  seat

3 yalve connection/(inlet/outlet) 8 ball

4  handle/lever 9  stop plate

5 dtem

NOTH Stop plate and handle/lever can be combined in one component.

Figure 1 — Example of a ball valve design

4.2 Ball valves can also include:
a) pressure-relief device;
NOTE1 The relevant transport regulation can require or forbid pressure relief devices for some gases,

gas mixtures or gas groups. Additional requirements for pressure-relief devices can exist in international/
regional regulations/standards.

b) dip tube;

c) connection plug/cap;

© IS0 2021 - All rights reserved 5
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d) excess flow device;

e) non-return valve on the valve filling connection;

f) residual pressure device with or without non-return function;

NOTE 2
g) pressur

NOTE 3
and in IS

Requirements for residual pressure devices are given in ISO 15996.
e regulating device;

Requirements for pressure regulating devices are given in ISO 22435 for industrial applications
0 10524-3 for medical applications.

h) separat
i) flow reg
j) filter(s)
Not all of th
4.3 There
a) floating

b) trunnio

The valve dd

e valve filling connection;

tricting orifice;

bse components have test requirements detailed in this document.

are typically two ball valve types:
ball type (see Figure 2);
n type (see Figure 3).

bsigns shown in Figures 2 and 3 are given as typical.examples only.

Figure 2 — Floating ball type design

© IS0 2021 - All rights reserved
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5

5.1

Valvsg
least

Whe
Tabld

Addi
betw

Ball
ball)

For N
shall

For |
requ

Figure 3 — Trunnion type design

Jalve design requirements

General

-20°C to +65 °C in indoor and outdoor environments.

h fitted, closed valves shall be intérnally leak tight during transport and storage (9
 3) for temperatures down to -40,°C.

Fional testing at higher or.lower service temperatures is contingent on specific
een the manufacturer and the purchaser.

alves used in liquefied gas service shall incorporate a cavity relief system (e.g. a vent
to prevent trapping-of the gas within the ball cavity in the closed condition.

all valves with.multiple ports, the requirements according to 5.3 and 5.7 (internal Ig
be fulfilled for each port.

pall valves where anti-static and fire safe behaviour is of importance, examples o
rements are given in ISO 10497 and in EN 12266-2:2012, Annex B.

s shall operate within specification and be\leak tight over a range of service temperatures, from at

ee test 6 in

agreements

through the

akage only)

f respective

5.2

Materials

Metallic and non-metallic materials in contact with the gas shall be chemically and physically compatible
with the gas, in accordance with ISO 11114-1 and ISO 11114-2 under all intended operating conditions.

The compatibility of the lubricant(s) and glue(s), if used in gas wetted areas, shall also be considered.

For valves used for dissolved gases, the compatibility of the materials in contact with the solvent shall
also be considered.

For valves used with gas mixtures, the compatibility of the gas wetted materials with each component
of the gas mixture shall be considered.

©ISO
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When using plated or coated components in gas wetted areas, the material compatibility of both
the plating/coating material and the substrate material shall be taken into account. In addition,
consideration should be given to avoid separation of the surface coating or particle generation.

The material used for the valve body shall be either:

austenitic stainless steels, aluminium alloys and nickel alloys); or

ed to the Charpy pendulum impact test as specified in ISO 148-1.

a material not showing a ductile to brittle transition (examples of such materials are copper alloys,

a ferritic material (e.g. carbon steel) having an impact value greater than 27 J at —-40 °C when

a)
b)

submitt
5.3 Valve

Valve inlet 4

an Inter

regiona

proprie

NOTE1l V{
ISO 6162-2, 1§

NOTE2 V4
ISO 6162-2, 1
given in ISO/

NOTE 3
ISO 10692-2.

NOTE 4
CGA V-1.

If the valve f
device (non
or cap whig
the manufad
becoming d

The valve f]
subsequent

applicationg.

5.4 Mech

Qtalification procedures for proprietary valve inlet' connection designs are, for example, giy

Qualification procedures for proprietary valve outlet connection designs are, for example, giy

connections

nd outlet connections shall conform to:

national Standard; or

| or national standards; or

Fary designs that have been qualified to an acceptable industry standard.

lve inlet connection standards are, for example, ISO 11363-1, 1SO-15245-1, ISO 228-1, ISO 6
0 11926-1 and ANSI/ASME B1.20.1.

lve outlet connection standards are, for example, ISO 5145; ISO 10692-1, ISO 228-1, ISO 6
SO 11926-1 and ANSI/ASME B1.20.1. A partial compilatien of regional and national standa
TR 7470.

illing connection is separate ta the valve outlet connection and not equipped with a clg
return valve or isolating valve), it shall be provided with a pressure-tight device (e.g. a
h can be operated or removed only by the use of a special proprietary tool providg
turer). Where applicable/such a pressure-tight device shall be designed to vent gas b
sengaged.

lling connectiofi“closure device, if fitted, shall conform to the relevant endurancg
leakage requirements of ISO 22435 for industrial applications or ISO 10524-3 for me

anical-strength

162-1,

162-1,
rds is

en in

en in

sure
plug
d by
bfore

and
dical

5.4.1 Res

stance to hydraulic burstpressure

Valves shall withstand valve burst test pressure p,; (see 6.6.1) without permanent visible deformation
or burst (rupture).

The hydraul

ic burst pressure test is given in 6.9.
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https://standardsiso.com/api/?name=72254300db2469ef4ccf8f34a3f65dc8

IS0 23826:2021(E)

5.4.2 Resistance to mechanical impact

This document does not include a test to validate that the valve is inherently able to withstand damage

from

NOTE

impact without release of the contents.

Applicable transport regulations normally specify a variety of acceptable means to

maintain the

integrity of the pressure receptacle. For example, main valves used in cylinder bundles in accordance with
ISO 10961 are protected by the frame.

5.5 Valve operating mechanism

5.5.1 It shall be possible to open and close the valve at pressures up to valve test presgure p, (see
6.6.2)) without using any additional equipment not recommended by the manufacturel, This shall be
veriffed during the endurance test, see 6.13.

5.5.2 The valve operating mechanism shall function satisfactorily without répldcement of the sealing
syst¢m after 2 000 opening and closing cycles at p,; (see 6.6.2) using theféndurance torfjue T, to be
specified by the manufacturer.

Duripg movement from one end position to the other, the torque shall not exceed T..

For gompression packed sealing design valves, if needed, adjustmént of the packing nut accarding to the
mantifacturer’s specification is permitted.

The |
the b

The {

After
exan
whet

number of cycles may be increased. This number of éycles shall be defined by the mant
asis of a specification from the customer or indust?y regarding the likely service cond

endurance test is given in 6.13.

the endurance test and the subsequent leak tightness tests have been perform
lination shall be carried out to ensure<«that no components are displaced (no longer i
e they were installed), non-functional(e.g. broken) or missing.

hfacturer on
itions.

ed, a visual
in the places

The yisual examination is given in 6.14.

5.5.3 Manually operated valves shall withstand the over torque T, according to Formula [1):
T,=2xT, 1)

Up tg T, the valve Shall be able to work smoothly, without noticeable difficulties. It shall njot show any

dam
and/|

Aboy

hge or failure®©f any component(s) of the valve operating mechanism and/or valve oper
pr stop niechanism. This shall be checked by visual examination after dismantling the

e Ty, any failure shall not result in ejection of internal valve components. After failure

ating device
valve.

it shall still
checked by

be pIssible to open and close the valve using the handle/lever or a simple tool. This shall bg
vt )

visu
The excessive torque tests are given in 6.11.

5.5.4 For ball valves used in acetylene service (if not excluded by the scope of this document), the
valve operating mechanism shall be designed to permit the closure of the valve after exposure to an
acetylene decomposition. Such valves shall therefore be tested for decomposition through the outlet as

© IS0 2021 - All rights reserved
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aremotely actuated shut-off valve in accordance with ISO 15615:2013, Table A.1, at 25 bar only. Internal
gas tightness shall be tested after decomposition, also following ISO 15615:2013, Table A.1.

Valves with integrated pressure regulators (VIPRs) based on a ball valve design, used in acetylene
service, shall additionally meet the requirements of the acetylene decomposition test described in

[SO 22435. For such VIPRs, the hydraulic burst pressure test given in 6.9 is not required.

NOTE It is assumed that mechanical strength is already validated by the acetylene decomposition test.

5.6 Valve operating device

5.6.1 For manually operated valves, the open and closed positions of the valve shall be indicat¢d on
the valve operating device or the valve body.

5.6.2 For manually operated valves, the connection between the valve operating evice and the
valve operafing mechanism shall be designed to permit the closure of the valve after exposureg to a
flame. Althdugh the valve operating device may be damaged during the test, a manually operated yalve
shall still bg possible to be closed by hand or using a simple tool after cooling. Forjother than manjually
operated vaflves it shall be verified that after the connection between the yalve operating devic¢ and
the valve operating mechanism being exposed to a flame, either the valve gpperating mechanism ig still
functioning|(open/close) or that the valve is in the closed position.

The flame inpingement test is given in 6.10.

5.7 Leakage

Unless othefwise specified, the internal leakage shall not exceed:

— 6 cm3/1 for a valve having an internal nominal diameter of 13 mm or less;

— 12 cm3/h for a valve having an internal nomihal diameter of more than 13 mm.

over the ranpge of pressures and temperatures specified in Tables 3 and 4, with the valve operpting
mechanism fin the closed position.

NOTE1 Tle leakage of 6 cm3/h is appreximately four bubbles of 3,5 mm diameter per minute.

The total external leakage (typically comprising that from the valve external sealing system plup, for
example, priessure relief dewice; residual pressure device, pressure indicating devices and pregsure
regulating dr reduction system) shall not exceed 6 cm3/h over the range of pressures and temperatures
specified in[Tables 3 and4;-with the valve in the open position.

For high purity gases,/lower permitted leakage rates may be agreed upon between the manufacturer
and the customer

NOTE 2  Fqr éléctronic applications, the permitted leakage rates are typically 1 x 10-7 He mbar-1/s.

The leak tightness tests are given in 6.12.

5.8 Securing arrangements

In order to prevent uncontrolled release of cylinder contents, every ball valve shall offer a means to
prevent inadvertent opening.

This means

shall be either:

— aremovable valve operating device; or

— asecuri

10

ng means (e.g. pin or mechanical interlock).

© IS0 2021 - All rights res
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No such means shall interfere with the normal closing operation of the valve.

5.9

Manufacturing tests and examinations

Manufacturing tests and examinations shall be carried out in accordance with ISO 14246 with the
following exceptions:

a) t

he leak rate for the internal leak tightness test is given in 5.7;

b) for the leak tightness test, no specific torque is required to close the valve.

6 Type testing

6.1

6.1.1
valid

6.1.2
be re

to Table 1.

General

To conform to this document, valves shall be type tested according to Table 3. A
for a given valve design.

type test is

Some changes to the valve design which can adversely affectalve performance require tests to

peated using the number of test samples quoted in Table 3 (Gnless otherwise specifie

1) according

©ISO

2021 - All rights reserved

11


https://standardsiso.com/api/?name=72254300db2469ef4ccf8f34a3f65dc8

ISO 23826:2021(E)

Table 1 — Tests required after changes to the valve design

valve operat

ing device

of the length of the han

dle/lever will not require a

ny testst

o be repeated.

)
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o = o] = Q ! 7] = S op
] = = 2= 2 = o T =
oo 29 ﬁ - = o =t
= =i LR Q | =
= 2 b= < =
)
Increase of alve test
X X X X X X
pressure p,
Increase of gndurance torque X X X X X
Change in gas service? xb
Changes of the valve body Repetition of any tests to be decided case by case depending on changes pf
material chemical composition and mechanical\properties.
Change of the material of the . < <
stop mechanism
Change of the type of the X X .
valve operatiing device
Change of the material of the . < < .
valve operatiing device
Change of a dlimension of the | Repetition of tests to be decided\case by case depending on the change. Chdnge

Changes of t
passage diaf]

he nominal
heter

X

X

X X

X

X X

material of t
operating m
components
(e.g. stem, bg

Changes of metallic

he valve
bchanism

)

Changes of t
any dimensi
connection

he thread and/or
bns of the valve

3

Integration
optional con
residual pre
non-return y
such as pres
function

r removal of
ponents sughas
sure device and
alve or<functions
sure'reduction

Repetition of any tests to be decided case by case depending on the chang
Removal of a pressure relief device will not require any tests to be repeat
Integration of a pressure relief device will require repetition of hydraulic b

pressure test

only.

e.
bd.
urst

b Ifintended for acetylene service.

a2 The compatibility between each new gas or gas mixture and the used materials shall be verified.

¢ With one test sample only, without subsequent leak tightness tests and visual examination.

d  Tobe decided case by case depending on the change. For proprietary connections, see NOTE 3 and NOTE 4 of 5.3.

In case that more than one of the changes listed above is applied during the same design change, tests
may be combined.
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6.1.3 Material variants within a valve design other than those specified in Table 1, e.g. for reasons of
compatibility between gas and material, require repetition of only the relevant parts of the type test,
using a reduced number of test samples for the leak tightness and endurance test.

The test samples for the leak tightness tests and endurance test shall be:

a) if no material variants are specified, five test samples (nos. 7 to 11) of the basic valve design shall
be tested (see Table 3);

b) if one material variant (a) is specified, three test samples (nos. 7, 8 and 9) of the basic specification
and two test samples (nos. 10a and 11a) of the material variant shall be tested.

¢) if two or more material variants (a, b, etc.) are specified, two test samples (nos. 7 and:8) of the basic
gpecification and two test samples of each material variant (nos. 9a and 10a, 9b and 1(b, etc.) shall
be tested.

Examples of components which can constitute material variants include:
— ¢-ring/back-up ring;

Iacking;

— geat;

— lubricant;

— §pring;

adhesives.

6.2 | Documentation
The manufacturer shall make available tq the test laboratory:

a) a set of drawings consisting of the'assembly drawing, parts list, material specificatiops including
aterial standard for metallic materials and certificates (for the materials used for tgst samples),
nd drawings of sufficientsdetails to comply with test sample verification (any chgnge and/or
aterial variant withinthe’given valve design shall be clearly identified) including [information
bout lubricants and adhesives, their approximate amounts and where they are applied;

b) flor actuator operated valves, the manufacturer’s specification of the actuator;

c) information em'markings;

d) adescription of the valve and method of operation as well as T;

e) information on the intended use of the valve [gases and gas mixtures, valve working or test

ressure, service temperatures if outside of the normal temperature range (see 5.1) and lowest
operating p e used with
each valve material variant;

f) certificates of material compatibility, if not covered by ISO 11114-1 or ISO 11114-2.

6.3 Test samples

For valves designed to incorporate pressure relief devices their ports shall be plugged or sealed. Valves
designed to incorporate pressure gauges or pressure indicators shall have these devices fitted during
type testing where their performance can influence the outcome of the test with the exception of the
hydraulic burst pressure test.
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The number of test samples for testing a valve design is given in Table 3. Additional test samples
can be required for changes or for material variants within the valve design in accordance with the
requirements of 6.1.

The test samples after being tested shall be rendered unserviceable or shall be clearly marked as test
samples to avoid entering into service.

6.4 Testreport

A written reportreferencing this document including its year of publication shall be issued summarizing
the tests carried out and the results obtained, and shall include or reference the documentation listed
in 6.2 and, if applicable:

a) number]of endurance cycles and service conditions, if greater than required in this document;
b) vacuum conditions, as applied.

This report ghall be signed by the responsible person(s) of the test laboratory.

6.5 Test temperatures

The test temperatures are given in Table 3.
6.6 Test pressures

6.6.1 Valye burst test pressure
For compregsed gases, p,,,; is given by Formula (2) based;on the valve working pressure p,,:
Pt =Lpx1,5xp,=225xp, (2)

For liquefied gases, p, is given by Formula [3J:
Pybt = 1px Pyt (3)
For acetylene, p,. is 909 bar.

6.6.2 Valye test pressure
For compregsed gases, pi Is given by Formula (4):

Py =12 % py, (4)

For liquefied gases, e.g. carbon dioxide, and acetylene, p,, shall be at least equal to the minimumn] test
pressure of the pressure receptacle or cargo transport unit for that gas or gas group. Minimum values
can be found in the relevant transport regulation. Where a minimum test pressure is not specified, the
test pressure marked on the pressure receptacle or cargo transport unit for which the valve is intended
shall be used or the manufacturer shall specify p, ;.

NOTE Transport regulations can require the valve test pressure to correspond with the valve outlet
connection pressure rating.

6.7 Test gases
6.7.1 Gas quality

Gas quality shall meet the requirements specified in Table 2.
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Table 2 — Gas quality

Parameter Requirement
Dew point < -40 °C at atmospheric pressure?
0Oil content <0,1 mg/m3a
Maximum particle size <40 um

a2 These values are identical to Class 2 requirements in ISO 8573-1:2010.

NOTE Industrial gases normally meet the above requirements.

6.7.2__Leak tightness tests

In general, the leak tightness tests should be carried out with air or nitrogen. Helium, hydrc
mixtures of these gases may be used alternatively if agreed between the manufacturer

laboj

atory.

For vfalves for helium, hydrogen or their mixtures, the test gas for the tightnes§tests after th

test

WAR
flanlrlnability hazard. Proper training, procedures and precautions shall be in pldce prior to
i

tes

6.7.3

ghall be a choice of helium, hydrogen or an inert mixture of these gases.

NING — Caution should be taken during handling and, testing with hydro
8.

Endurance tests

In ggneral, the endurance tests should be carried out @With air or nitrogen. Alternatively,

gen or inert
hnd the test

e endurance

sen due to

other gases

may pe used if agreed between the manufacturer and.the test laboratory.
6.8 | Test schedule
The tests shall be carried out in accordande with the schedule given in Table 3.
Table 3 — Test schedule fortype testing (valve design without material variapnts)
_ Condition Test Test Test Number Total
Test | Applica- | Test and relevant of pres- of tests
s temperature sample number
no bility subclause test o sure per
C number of tests
sample bar sampl¢
Not for 1 (3 for 1 (3 for
1 VIPR for Hydraulic burst As received Room valves for 1 valves for
acetylene pressure, 6.9 temperature? Pvbt acetylene acetylene
servicé serviced) service)
2 [|Alkvalves Flame impingement, Asreceived Room — 2 1 1
6.10 temperature?
Excessive torgue Room
3 TSeebh”Z * Astecelved — 3t006 T 4
6.11 temperature?
Internal/external . Room See b c 30 or
4 |Allvalves leak tightness, 6.12 Asreceived temperature? | Table 4 7to 11 6or8 4Qb.c
5 |Allvalves| Endurance, 6.13 |From test4 Room a | Pt 7 to 11b 1 5b
temperature
a  Typically between 15 °C and 30 °C.
b For additional material variants, test sample numbers and number of tests will change (see 6.1).
¢ The number of tests per sample shall be 2 or 8 if vacuum testing is required. The total number of tests results to 10 or
40 if vacuum testing is required.
d  The three samples in case of acetylene service are identified as 1a, 1b and 1c.

© IS0 2021 - All rights reserved
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Table 3 (continued)

Condition Test Number
. Test Test Total
Test | Applica- | Test and relevant of pres- of tests
i temperature sample number
no bility subclause test . sure per
C number of tests
sample bar sample
Internal leak tight- 0 b b
6 |Allvalves ness, 6.12.2.3 From test 5 —40_ Pyt 7to 11 lor2¢ |5or10°¢
Internal/external 0 See b c 30 or
7 |All valves leak tightness, 6.12 From test 6 -20_ Table 4 7to11 6or8 40b.c
8 | All valwes Internal/external | . . e 42,5 See Ztodth | g orge 30 or
"] leak tightness, 6.12 T =25 Table 4 i R 40p-¢
Internal/external Room See b b.c 30(or
9 |Allvalves leak tightness, 6.12 From test8 temperature? | Table 4 7toll 6or8 40p<
10 |All valyes| Visual examination, | g, o g | Room — | 7to11b i 5
6.14 temperature?
Acetylene decompo- .
11 |See5.5.4 sition test, As received terélmfl}g‘?lfre 25bar | 12to 17 1 6
1SO 15615:2013 P
Acetylene decompo- Ambient
12 | See 5.5.4 | sition test for VIPRSs, | As received temperature 25 bar_[{A8to 20 1 4
1SO 22435 p
Endurance of
the valve filling Room
13 | See3.3 | connection closure |Asreceived| eratured Pyt 21to 23 1 3
device, 1SO 22435 or P
1SO 10524-3
a  Typically|between 15 °C and 30 °C.
b For additjonal material variants, test sample numbers and number of tests will change (see 6.1).
¢ The number of tests per sample shall be 2 or 8 if vacuum testing is required. The total number of tests results to[10 or
40 if vacuum testing is required.
d  The thred samples in case of acetylene servicearéidentified as 1a, 1b and 1c.
6.9 Hydraulic burst pressure test
The burst pressure test shall be-earried out with the valve in the open position (valve outlet/fjlling
connection(p) plugged and fer VIPR the pressure regulator valve closed or held in the closed position).
Valves equipped with actuators shall be opened according to the manufacturer’s specification.
Water or anpther suitable liquid shall be used as test medium.
The hydraulic pressure shall be applied via the valve inlet connection and be raised continupusly
and gradua

necessary) flor-dtleast 2 min

ly-until at least p,,;, is reached. The pressure shall be maintained by hydraulic punllp (if

6.10 Flame impingement test

The connection between the valve operating device and the valve operating mechanism of the test
sample in the open position shall be exposed for 1 min +g s to a LPG blowpipe flame of approximately

150 mm length, such that the flame reaches a typical temperature of between 800 °C and 1 000 °C. The
area of the connection shall be completely enveloped by the flame.

6.11 Excessive torque test

For manually operated valves, a closing torque on one test sample shall gradually be increased to T,,.

16
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In case of a handle/lever, the force corresponding to T, shall be applied as near to the end of the handle/
lever as practically possible.

To determine the failure torque T; for information purposes only, a closing torque on a different test
sample than used for the application of T, shall gradually be increased until failure of any part of the
valve operating mechanism or valve operating device or stop mechanism occurs.

In case of a handle/lever, the force corresponding to T; shall be applied as near to the end of the handle/
lever as practically possible.

This test shall then be repeated on two other test samples under the same conditions but applying an

opening torque instead of a r‘]ncing tarque
6.12 Leak tightness test
6.12{1 General
Each|internal and external leak tightness test temperature sequence (see Table 3) shall comprise the
pressures as given in Table 4 in increasing order for room and high temperature tests and decreasing
ordet for =20 °C test.
NOTH This order was chosen to reflect normal cylinder operations.
Table 4 — Pressures for leak-tightness tests
Condition Pressure to be applied
bar
If required by the manufacturer (based on application). Vacuum
An ekample of a vacuum test is given in ISO 10297:2014, Annex E.
If required by the manufacturer (based on application) (0,5+0,1) bdr
Manglatory Lowest operating presspre + 0,3 bar
Mangatory Dy (see 6.6.4)
Priof to the test, the valves shall achieve the relevant test temperature as given in Table 3 and shall be

mair

Aftel

tained at that temperature throughout the complete test procedure.

the valves are tested at low temperatures, allow the test samples to naturally come to room

temperature before-dpplying high temperature to avoid temperature shocks between tests

6.12{2 Internalleak tightness test

6.12{2.1¢ General

The niBrmnal Inols tightnce chall bha datneninnd £00. Ao o h oftho cobaibtnd +nct ool ng
TILCT ITAI TUAIN LISIILII\IJJ SITIAIL UC U CITITITICU TULI CAdUIT U U1IICU SOUuIIIIttecu Lt o Jalllt}l\ro 1T

with 6.12.2.2 and 6.12.2.3.

6.12.2.2 Test at room and high temperature

The test shall be carried out in the following order:

a) Sealvalve outlet connection(s).

b) Open the valve.

accordance

c) The pressure shall be applied to the valve inlet and be raised until the appropriate pressure as
specified in Table 4 is reached.

©ISO
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d)

Close the valve to the closing position. For manually operated valves, the torque required to close
the valve shall not exceed T..

e valve outlet connection.

Wait at least 1 min before measuring the seat leakage rate.

e) Openth
f)

g) For bi-d
NOTE

irectional valves, repeat a) to f) in the other direction.

gas wetted area.

Before appl

6.12.2.3 T¢q

The test shalll be carried out in the following order:

a) Sealval

b)

c) The prg
specifie]

d) Close tH
the valy
temper:

e)

f) For the
shocks.
the leak

g) Waitat

h)

NOTE Sq

gas wetted aj

Before apply
is only nece

6.12.3 Ext¢

The externg
order:

a)
b)

c)

Some valve designs require extended time before measuring the leak due to trapped gas in the non-

Open thle valve.

Open the valve outlet connection.

For bi-dlirectional valves, repeat a)to g) in the other direction.

Mg The MexXT tesTt pressure, itisattowed to vent the vaive.

st at low temperatures

ve outlet connection(s).

ssure shall be applied to the valve inlet and be raised until the appropriate pressu
d in Table 4 is reached.

e valve to the closing position. For manually operated.valves, the torque required to
e shall not exceed T.. For the leak tightness test at -40’°C, the valve shall be closed at
iture before being cooled down [see f)].

leak tightness test at =40 °C, the valve.then shall be cooled down avoiding temper:

age rate.

east 1 min before measuring theseat leakage rate.

me valve designs require-extended time before measuring the leak due to trapped gas in the
ea.

ring the next té€stpressure, it is allowed to vent the valve. To carry out the tests at -2(
bsary to raisetthe temperature without passing through room temperature.

brnal leak tightness test

re as

close
rfoom

iture

[t shall be ensured that after cooling thevalve down it is at test pressure before measyiring

non-

°Cit

| leak tightness shall be determined for each of the submitted test samples in the follo

wing

Blank all existing openings of the valve except the one used to apply the test pressure.

Open the valve to the opening position.

The pressure shall be applied to the selected opening and be raised until the appropriate pressure

as speci

fied in Table 4 is reached.

Wait at least 1 min before measuring the total leakage rate.

Before applying the next test pressure, it is allowed to vent the valve.

NOTE

gas wetted area.

18

Some valve designs require extended time before measuring the leak due to trapped gas in the non-
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6.13 Endurance test

An endurance test of 2 000 cycles (opening and closing) shall be carried out at p,.. The valve inlet shall
remain pressurized to p,, throughout the entire test. The valve outlet shall be connected to a venting
device that remains closed during the closing and opening portions of the cycle. After each closure, by
opening the venting device, the pressure downstream of the valve seat shall be released to atmosphere
to reach atmospheric pressure.

A manually operated valve shall be tested with either the valve operating device or an adaptor of the

same material and dimensions to replicate the stop mechanism used in service.

NOTE

devig

Somyd
arrail
valve

The

with
mant
oper

closi

e qualification is part of the excessive torque test.

e manually operated valve designs require a special operation (e.g. deactivating
ngement) of the valve operating device to engage with the valve operating miechanisn
s itis permissible to override this mechanism or to carry out the endurance test many

fest shall be carried out by operating the valve through its full mevement from clo

ifacturer’s recommended parameters, e.g. actuation pressure and-Voltage supplies. H
hted valves, a torque of not more than the endurance torque T, Shall be applied during

hg including impact with the stop pin. During every cyclé.it has to be verified that 7|

reached at each end position.

Leak
pres

Aftel
releg

The
mant

Ther]
shall
rise,

6.14

Whe
such
subijd

If ne

age (by pressure drop) shall be checked immediately before commencing every
sure drop due to the valve leaking is greater than-10 bar, the valve has failed the test.

each closure, by opening the venting device, the pressure downstream of the valve
sed to atmosphere to reach atmospheriepressure.

test equipment shall meet the requirements given in Annex A except if the test is
hally.

e shall be a pause between.3's to 12 s at each open and fully closed position. The m
specify a pause within this allowed range. Under exceptional circumstances due to f{
this pause may be extended by agreement between the manufacturer and test laborat

Visual examination
h the endurance test and the subsequent leak tightness tests have been completed,

cted te-a.visual examination.

Cessary, possible rejection of valve components shall be checked by hydraulically pres|

ve operating

a securing
. With such
ally.

sed to open

n a maximum of 3 s. For an actuator operated valve, the test¢shall be carried ofit using the

or manually
bpening and

(2 %) is

cycle. If the
beat shall be
carried out

anufacturer
emperature

DIy.

components

as ball, seat, stem, stem sealing, stop mechanism and valve operating device (or adapter) shall be

surizing the

valveé

with p
rvt

In case of a change of the material of the valve operating device, only the valve operating device to stem

inter

face and the valve operating device itself shall be examined.

During the visual examination, verification that the valve and its components correspond to the
submitted set of drawings shall be carried out and recorded.

7 Marking

Valves conforming to this document shall be durably and legibly marked in service with:

a) coded identification of this document, i.e. “ISO B” where a leak tightness test at 0,5 bar was carried
out and “ISO B1” where no leak tightness test at 0,5 bar was carried out (see Table 4);
©1S0 2021 - All rights reserved 19


https://standardsiso.com/api/?name=72254300db2469ef4ccf8f34a3f65dc8

