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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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an endorsement.
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hent was prepared by Technical Committee ISQ/TC 58, Gas cylinders, Subcommittee SQ
rollaboration with the European Committee for Standardization (CEN) Technical Comnj
sportable gas cylinders, in accordance with\the Agreement on technical cooperation b
(ienna Agreement).

n edition cancels and replaces the'third edition (ISO 10297:2014), which has been
hlso incorporates the AmendmentISO 10297:2014/Amd. 1:2017.

hanges are as follows:
ation of the Scope concerning different VIPR designs;

n of several new tefms and definitions, e.g. VIPR types A, B and C for easy referencing
types;

| pressure surge test:

- VIPRs:transferred from ISO 22435 and amended,

2, Cylinder
littee CEN/
rtween [SO

technically

bf different

* RRVs transferred from ISO 15996 and amended,

— reference for test equipment and procedure to ISO 11114-6,

endurance test for specific VIPR designs transferred from ISO 22435 and amended;

of the test procedure without changes to the acceptance criteria;

acetylene decomposition test of VIPR designs transferred from ISO 22435 and amended;
subclause 5.3 "Dimensions" removed;

introduction of Table 2 for giving the different leakage rates depending on the valve design;
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— Table 4 (former Table 3) of test schedule amended;

— introduction of recommendations for flow capacity values and reference to CGA V-9 for the respective
determination as an example;

— introduction of a valve spindle impact test for pin-index valves not permanently protected during

transp

ort and use;

— introduction of the hydraulic pressure test also in the closed position for manually operated valves;

— introduction of an additional tightness test for pressure relief valves located upstream of the valve

operat

— Annex

ing mechanism;

— inform
amend

Any feedb:
complete li

D "Example of test schedule” removed:
ation on changes and/or material variants within a valve design moved to new ALLneX F and
ed.

ick or questions on this document should be directed to the user’s national ‘standarn
sting of these bodies can be found at www.iso.org/members.html.

© IS0 2024 - All rights reserved

Vi

ds body. A


https://www.iso.org/members.html
https://standardsiso.com/api/?name=23f6311782283d2d506b935c1143ba12

ISO 10297:2024(en)

Introduction

This document has been written so that it is suitable to be referenced in the UN Model Regulations.

The term “pressure receptacle” is used within this document to cover instances where no differentiation is
necessary between gas cylinders, bundles of cylinders, pressure drums and tubes.

In this document, the unit bar is used, due to its universal use in the field of technical gases. It should,
however, be noted that bar is not an SI unit, and that the corresponding SI unit for pressure is Pa
(1 bar = 105 Pa = 105 N/m?2).

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

Any tolerances given in this document include measurement uncertainties.

© IS0 2024 - All rights reserved
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International Standard

ISO 10297:

2024(en)

Gas cylinders — Cylinder valves — Specification and type testing

1 Scope

This document specifies design, type testing and marking requirements for:

cylinder valves intended to be fitted to refillable transportable gas cylinders;

a)

b) main v

c) cylind
NOTE 1
1)
This al
seat of
2)
system

d) wvalves

which cony

NOTE2 |

tubes are ad
This docun
valves

quick-1
- requ

references to this document;

self-clq

NOTE3 |
EN 1626. R
valves are s
portable fir

This docur

alves (excluding ball valves) for bundles of cylinders;
br valves or main valves with integrated pressure regulator (VIPR);

This includes the following specific VIPR designs where:

The pressure regulating system is acting as the primary valve operating mechanism (V
Ko includes designs where closure of the primary valve operating mechanism is obtained by

the pressure regulating mechanism.

The primary valve operating mechanism is located at the low<pressure side of the pressur
(VIPR type C).

for pressure drums and tubes;
rey compressed, liquefied or dissolved gases.

Vhere there is no risk of ambiguity, cylinder valves;'main valves, VIPRs and valves for pressurg
dressed with the collective term “valves” withiii-this document.

nent does not apply to
for cryogenic equipment, portablefire extinguishers and liquefied petroleum gas (LP(

release cylinder valves (e.g, for fire-extinguishing, explosion protection and rescue afj
rements for quick-releasecylinder valves are specified in ISO 17871 which contains

sing cylinder valvés-and ball valves.

Requirements fdr'walves for cryogenic vessels are specified in ISO 21011 and at a regional
quirements for-kPG valves are specified in ISO 14245 or ISO 15995. Requirements for self-clos|
pecified in-[SO'17879. Requirements for ball valves are specified in ISO 23826. Requirements fi
e extinglishers at a regional level are specified, for example, in the EN 3 series.

heritionly covers the function of a valve as a closure. Other functions that are possibly

PR type B).
closing the

e regulating

t drums and

Y-
1);

plications)
normative

evel, e.g. in
ing cylinder
br valves for

integrated

in the valvj

according to this document.

NOTE 4

e can be covered by other standards. Such standards do however not constitute requirements

Definition of and specific requirements for VIPRs in addition to those that are given in this document are

specified in ISO 22435 for industrial applications or ISO 10524-3 for medical applications. Similarly, certain specific
requirements for residual pressure valves (RPV) with or without a non-return function in addition to those that are
given in this document are given in ISO 15996.

NOTE 5

Certain specific requirements for valves for breathing apparatus in addition to those that are given in

this document are specified at a regional level, for example, in the EN 144 series. Certain specific requirements for
quick-release valves for fixed fire-fighting systems in addition to those that are given in this document are specified in

ISO 16003 a

NOTE 6
ISO 14246.

nd at a regional level, for example, in EN 12094-4.

© IS0 2024 - All rights reserved
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2 Normative references

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

the latest e

dition of the referenced document (including any amendments) applies.

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

[SO 10286,

Gas cylinders — Vocabulary

[SO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1: Metallic

materials

[SO 11114

')’ Gas f‘}/linﬂnrc J— f'nmpnf-ihilif}/ njf'r:ylinr’or and valve materials with gas contents — Part 2: Non-

metallic md

[SO 11114+
pressure sy

ISO 11117,

ISO/TR 11
and their id

[SO 13341,

ISO 15615:
— Safety re

3 Term

For the puj
ISO and IE
ISO On

IEC El¢

3.1
valve desi
classificati

3.2

main valv
valve whid
element ga

3.3

terials

6, Gas cylinders — Compatibility of cylinder and valve materials with gas content$ = Par
rge testing

Gas cylinders — Valve protection caps and guards — Design, construction.and tests

B64, Gas cylinders — Compilation of national and international valve-stem/gas cylinder n
entification and marking system

Gas cylinders — Fitting of valves to gas cylinders

2022, Gas welding equipment — Acetylene manifold systems for welding, cutting and allig]
bquirements in high-pressure devices

s and definitions
poses of this document, the terms and definitions given in ISO 10286 and the followin

[ maintain terminology databases forjuse in standardization at the following addresse

line browsing platform: availabl€ at https://www.iso.org/obp

ctropedia: available at httpsi//www.electropedia.org/

En
pn of valves with regard to the valve operating mechanism (3.10)

al

t 6: Oxygen

eck threads

d processes

g apply.

2]

h is fitted'to the manifold of a bundle of cylinders, battery vehicle, battery wagon or multiple-

s containers (MEGC) isolating it from the main connection(s)

residual p
RPV

essure valve

valve which incorporates a residual pressure device (3.4)

3.4
residual p
RPD

ressure device

device that is designed to prevent ingress of contaminants by maintaining a positive pressure within
the pressure receptacle relative to atmosphere by closing off its internal gas passages in the discharging

direction

Note 1 to entry: This definition can be different to definitions given in applicable transport regulations.

© IS0 2024 - All rights reserved
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valve with integrated pressure regulator

VIPR

device intended to be permanently fitted to a pressure receptacle which comprises of at least a shut-off
function and pressure regulating system

Note 1 to entry: A VIPR used as a main valve (3.2) is covered by this definition.

3.6
VIPR type

A

VIPR design where the primary valve operating mechanism (3.10) is located upstream of the pressure
regulating system (3.9)

Note 1 to er

a) Valy
pri

Key
1 valveir
2 primar
3  valvefi

3.7

- OM—

let connection

ling connection

VIPR type

B

 valve operating mechanism

try-Fortypicatdesigns; see figure

6

1

e filling connection upstream of the
mary valve operating mechanism

4
5
6

Figure 1 — General structure of VIPR type A designs

1

b) Valve filling connection between the
valve operating mechanism and the p|
regulating system

filling connection closing device
pressure regulating system
valve outlet connection

primary
ressure

VIPR design where the pressure regulating system (3.9) is also acting as the primary valve operating

mechanism

(3.10)

Note 1 to entry: See Figure 2.

© IS0 2024 - All rights reserved
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5
2
L
3 —ONNV—
AN

1
Key
1  valve irnllet connection 4 filling connection closing devicg
2 pressufe regulating system including primary valve 5 valve outlét connection

operating mechanism

3  valvefi|

3.8
VIPR type
VIPR desig

regulating kystem (3.9)
Note 1 to enftry: The primary valve operating mechanism can be a flow selector.

Note 2 to enftry: See Figure 3.

ling connection

Figure 2 — General structure of a VIPR type B design

C
n where the primary valve operating mechanism (3.10) is located downstream of the pressure

© IS0 2024 - All rights reserved
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6

2

Key
1
2
3

valve iif
primar
valve fi

3.9
pressure 1

device(s) that reduce(s) the inlet pressure to a controlledwoutlet pressure

Note 1 to en

Note 2 to e
(fixed press|

3.10

valve ope1
mechanisn
sealing sys

EXAMPLE
Note 1 to en

Note 2 to e
mechanism

3.11

3—ONV——

1
let connection 4  filling connection closing\device
y valve operating mechanism 5  pressure regulating.system
ling connection 6  valve outlet connection

Figure 3 — General structure of a VIPR type C design

egulating system

try: A pressure regulating system can comprise of one or more stages of pressure regulation.

htry: The pressure regulating system tan be either adjustable (adjustable pressure setting
ure setting).

ating mechanism
n which closes and opéns the valve orifice, and which includes the internal an
tems

A threaded valve'spindle which, when rotated, raises and lowers a seal/seat.
try: For a VIPR)the valve operating mechanism is called the primary valve operating mechani

ntry: Foi’a/VIPR type B, the pressure regulating system is also acting as the primary valy

) or pre-set

d external

sm.

e operating

valve oper

ating device

component which actuates the valve operating mechanism (3.10)

EXAMPLE

3.12

Handwheel (including knob), key, toggle, lever or actuator.

external leak tightness

leak tightn

ess to atmosphere (leakage in and/or leakage out) when the valve is open

Note 1 to entry: The total external leakage typically comprises that from the valve external sealing system plus, for
example, pressure relief device, RPD, pressure indicating devices and pressure regulating system.

Note 2 to entry: See Figure 4.

© IS0 2024 - All rights reserved
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Note 3 to entry: Leakage in describes a leak resulting in a flow direction into the valve during vacuum testing. Leakage
out describes a leak resulting in a flow direction out of the valve.

) ’ C

1  valve opitlet connection (sealed)
p  internal pressure

p, atmosgheric pressure

a  Leakagp in (vacuum test).

b Leakagp out.

Figure 4 —External leak tightness

3.13
internal l¢ak tightness
leak tightnless across the valve seaf (l€akage in and/or leakage out) when the valve is closed

Note 1 to entry: See Figure 5.

Note 2 to enftry: Leakage indescribes a leak resulting in a flow direction into the valve during vacuum testing. Leakage
out describgs a leak resulting’in a flow direction out of the valve.

© IS0 2024 - All rights reserved
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Key

valve o

atmosy
Leakag]
Leakag]

3.14
leak tighti
leak tightn
closing dey
device) loc

Note 1 to e
the leak tig

3.15
valve wor]

Pw
settled pre|
for which

internal pressure

Etness in transport ard storage conditions corresponds to the internal leak tightness (3.13).

a)p<p, b)p» p,

itlet connection (open)

heric pressure
e in (vacuum test).
e out.

Figure 5 — Internal leak tightness

ness in transport and storage conditions

ess across any closing device (e.g” valve seat, filling connection closing device, outlet
rice) and integrated pressuréwretaining components (e.g. active pressure gauge, pre
hted upstream of the closing device, when the valve is closed

try: For valves withoudtany integrated pressure retaining components located upstream th

King pressure

ssure of-a compressed gas at a uniform reference temperature of 15 °Cin a full pressure
he valve is intended

connection
sure relief

b valve seat,

receptacle

Note 1toen

3.16

L2k IR R LI 1 4 h I P | L 1 1. il o) 1. 1 1 L
Ty TS UTTTIITUUITUUTS TTU U AP PT Y LU TITHUTTICTU 55T (T 5. LAT DUITUTUATUTT, UT UTS SUTVEU 5 5T (T

valve hydraulic test pressure

Pvht

minimum pressure applied to a valve during the hydraulic pressure test

3.17

valve test pressure

Pvt

minimum pressure applied to a valve during testing

© IS0 2024 - All rights reserved

7

.acetylene).


https://standardsiso.com/api/?name=23f6311782283d2d506b935c1143ba12

ISO 10297:2024(en)

3.18

handwheel diameter

D

nominal value of twice the largest radius from the centre of the handwheel

3.19

minimum closing torque
TC

torque necessary to be applied to a valve operating device (3.11) of a newly manufactured valve to obtain

internal leak tightness (3.13) at valve test pressure (3.17) and room temperature

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

3.20
endurance¢ torque
Te
closing torfjue applied during the endurance test

Note 1 to enftry: The endurance torque is expressed in Nm.

3.20.1
endurance torque at start
Te,start
endurance forque (3.20) to be applied at the beginning of the endurance‘test

3.20.2
endurance torque at end
Te,end
endurance forque (3.20) measured at the end of the enduraneg-test to achieve internal leak tightngss (3.13)

3.21
excessive forque
torque appllied in opening and closing direction in excess of specified operating torques

Note 1 to entry: Excessive torques are differentiatédin over torques (3.21.1 and 3.21.2) and failure torques|(3.21.3).

3.211
over torqye
TO
opening o1 closing torque (whichever is the lower value) applied to the valve operating devide (3.11) to

determine|the level of torque which the valve operating mechanism (3.10) can tolerate and remair] operable

Note 1 to enftry: The over torque is expressed in Nm.

3.21.2
over torque for a VIPR type B
Tob
torque applied\to the valve operating device (3.11) in opening and closing direction which the valve operating
mechanism (3210) and/or stop mechanism for a VIPR type B (3.22) can tolerate and remain operable

Note 1 to entry: This torque also applies to a VIPR type C with the flow selector acting as the primary valve operating
mechanism.

Note 2 to entry: The over torque is expressed in Nm.

3.21.3

failure torque

T¢

opening or closing torque (whichever is the lower value) applied to the valve operating device (3.11) to obtain
mechanical failure of the valve operating mechanism (3.10) and/or valve operating device (3.11)

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

© IS0 2024 - All rights reserved
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3.22
stop mechanism for a VIPR type B
system which limits the position of the valve operating device (3.11)

Note 1 to entry: This also applies to a VIPR type C with the flow selector acting as the primary valve operating
mechanism.

3.23

total package mass

combined mass of a gas cylinder, pressure drum or tube (including, for dissolved gases, any porous material
and solvent), its valve(s), its permanent attachment(s) and its maximum allowed gas content

Note 1 to entry: Valve guards but not valve protection caps are examples of permanent attachments.

Note 2 to enftry: The total package mass is expressed in kg.

3.24
valve inlef connection
connectior] on the valve which connects the valve to the pressure receptacle

3.25
valve outlet connection
connectior] on the valve used to discharge the pressure receptacle

Note 1 to enftry: For most valves, this connection is also used for filling the préssure receptacle.

3.26
valve filling connection
connectior] on the valve used to fill the pressure receptacle

Note 1 to entry: For some valves (e.g. VIPRs), the valve filling contiection is different from the valve outlet connection.

3.27
filling connection closing device
closing devyice located in the valve filling connection (3.26)

EXAMPLE Non-return valve, isolating valve.

4 Valve|description

4.1 Avalve typically comprises:
a) valve hody;
b) valve gperatingaméechanism;

c) valve gperating device;

d) means|ta’énsure internal leak tightness;

e) means to ensure external leak tightness;
f) valve outlet connection(s);

g) valveinlet connection;

4.2 Valves can also include:

a) pressure relief device;

© IS0 2024 - All rights reserved
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The relevant transport regulation can require or forbid pressure relief devices for som

e gases, gas

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

outlet connection plug/cap;

flow device;

filling connection closing device (e.g. non-return valve, isolating valve);

RPD with or without non-return function;

separjted valve filling connection (i.e. separated from the valve outlet connection, e.g, for'd {

Te Teguiating SySterT,

stricting orifice;

nese components have test requirements detailed in this document:

mon valve designs are:

gland seal valves (see Figure 6);

agm gland seal valves (see Figure 7);

pssion packed gland seal valves (see Figure 8);
re seal valves (see Figure 9);

e seated valves (see Figure 10).

designs shown in Figures 6 to.9.(reproduced from CGA V-9—2019 with permi
d Gas Association (CGA)) are given as typical examples, each with one sealing systdg
hting device only.

 (post-type medical) valve(see Figure 11, reproduced from CGA V-9—2019 with perm

b) dip tube;
9

d) excess
e)

f)

g) press
h)

i) flow r¢
j) filter(9).
Not all of t}
4.3 Com
a) o-ring
b) diaphif
c) compr]
d) pressu
e) revers
The valve
Compresse¢
valve oper
A pin-indej
Compresssd

geometry in common medicalgas’cylinder applications.

d Gas Association (CGA)) is shown for illustration purposes to show a valve outlet

IPR);

sion from
m and one

ssion from
ronnection
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Figure 6 — O-ring gland seal valve
(non-metallic seal, handwheel operated)
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Figure 7 — Diaphragm gland seal valve
(non-metallic seal, handwheel operated)
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Figure 9 — Pressure seal valve

(non-metallic seal, handwheel operated)
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1
12
7 3
11 |
10 o
9 B ._\
5
8 6
7
Key
1 toggle 7  valye inlet connection
2 upper gpindle 8 . pressure relief device
3 packings 9>,* body seat
4  lower dpindle 10 seatinsert
5  valve opitlet connection 11 pressure seal loading spring
6  pinindex holes 12 gland nut
Figure 11 — Pin-index (post-type medical) valve (non-metallic seal, toggle operate
5 Valve|design requirements
5.1 General
Valves shalll be designéd to open and close and be leak tight from =20 °C to +65 °C. In the closed posi

a
shall be lejlk tightduring transport and storage (see test no. 8 in Table 4) for temperatures down t

d)

tion, valves
-40 °C.

of stricter

The design

requirements given in Clause 5 are minimum requirements to be met. The agreement

requirements is permitted.

5.2 Materials

Under all intended operating conditions [see 6.3 f)], metallic and non-metallic materials in contact with the
gas shall be chemically and physically compatible with the gas, either

— accord

ing to ISO 11114-1 and ISO 11114-2 or

— proven as being compatible, see 6.3 g).

Copper alloys in contact with oxygen or gas mixtures containing oxygen shall have a maximum aluminium
content of no more than 2,5 %.
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The compatibility of the lubricant(s) and adhesive(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 mixtur

e shall be considered.

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 flaking or particle generation, especially for oxygen, other oxidizing gases (as defined in

[SO 10156)

The mater

and gas mixtures containing oxygen or other oxidizing gases.

] hall ha aithar:

D

1) a mets
ductild
alloys)

2) aferrif

to the

For valves
materials,
using an a
ISO 21010
ISO 11114~
its maximy

Lubricants
pressurer

a)

be ratg

at

af
ot

NOTE

test de
b) be per
condit
tightng

For medicyg
to reduce
lubricants.

o oe-ererrerT

usad forthavalua badu o
CorToTtITevorv e-ootry >

llic material not showing a ductile to brittle transition (examples of materials net
to brittle transition are copper alloys, austenitic stainless steels, aluminiuny alloys
or

ic material (e.g. carbon steel) having an impact value greater than 27 ] at>40 °C when
Charpy pendulum impact test as specified in ISO 148-1.

requiring oxygen pressure surge testing (see 5.8), ignition” resistance of n
lubricants and adhesives used in the gas wetted area of the @alves should be cons
ppropriate test procedure such as ISO 11114-3 for auto ignition temperature (AIT) 4
2017, Annex C for oxygen pressure surge testing of materials using test apparatus

6). Non-metallic materials used in oxygen wetted areasishould have an AIT of atleast 1
m service temperature tested at a pressure of at least100 bar?) (see ISO 15001 or AST|

used in all gas wetted areas of valves (e.g. for'VIPR also the lubricants used down
bogulating system) for gases requiring oxygenpressure surge testing (see 5.8) shall eith

d for:
least p,,, in cases of single gases, or

ressure notless than the corresponding oxygen partial pressure in case of gas mixtures
her oxidizing gases than air with a partial pressure greater than 30 bar, or

This rated pressure isthe‘-maximum pressure at which the lubricant passed the oxygen pre
cribed in ISO 21010:2047, Annex C.

mitted only if the\corresponding valve passes the oxygen pressure surge test after
oned via thecendurance cycling procedure described in 6.13 but without subse
bss tests andiwithout visual examination being performed.

1 and breathing applications ISO 15001 should be considered, especially when selectin
the risk of toxic products of combustion/decomposition from non-metallic material

showing a
and nickel

submitted

bn-metallic
dered (e.g.
esting and
hs given in
0°Cabove
M G63).

stream the
er

containing

ssure surge

being pre-
guent leak

b materials
5 including

5.3 Valv

e connections

If the valve connections are not an integral part of the valve body, the design shall ensure that they cannot
be unintentionally disassembled.

Valve inlet

and outlet connections shall conform to:

an International Standard or

— regional or national standards or

1) 1bar=

0,1 MPa =105 Pa; 1 MPa =1 N/mm?Z.
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— proprietary designs that have been qualified to an acceptable industry standard.

If the valve outlet connection is also used as valve filling connection, the filling mechanism shall be designed
so that it does not encroach or compromise safe gas withdrawal via user connectors in accordance with a

relevant st
NOTE 1 I

NOTE 2

andard.

nternational valve inlet connection standards are, for example, ISO 11363-1 and ISO 15245-1.

International valve outlet connection standards are, for example, ISO 407, ISO 5145 and ISO 10692-1. A

partial compilation of regional and national standards is given in ISO/TR 7470. For medical VIPRs, see ISO 10524-3.

NOTE 3  Qualification procedures for proprietary valve inlet connection designs are, for example, given in
ISO 10692-2.
NOTE 4 Dualification procedures for proprietary valve outlet connection designs are, for example, given in CGA V-1.

Specific md
in one of th

a) If the
recept

non-re;

b) If the
conne(
non-re
operat}

fitted,

If a non-ref
after 1 000

The endur}

If an isolati
cycles shal

mechanisnp.

NOTE 5
is operated

]

5.4 Mec

5.4.1 Re

Valves sha

The hydraylicpréssure test is given in 6.9.

asures shall be taken if the valve filling connection is separated from the valve gutlet
e ways given as a) and b).

hcle [e.g. see Figures 1 a), 2 and 3], it shall be equipped with a filling connection closing
turn valve or isolating valve).

alve filling connection is located between the valve operating‘mechanism and the v
tion [e.g. see Figure 1 b)], it shall be provided either with afilling connection closing
turn valve or isolating valve) or with a pressure-tight dévice (e.g. a plug or cap wh
ed or removed only by the use of a special proprietary<tool provided by the manuf

urn valve is used, it shall meet the requirements.ef5.7 without replacement of the seal
opening and closing cycles.

ince test of the filling connection non-returnvalve is given in 6.15.

ng valve is used, it shall meet all requiréments of 5.5, except that for the endurance test
| be applied. Such isolating valves:miay be tested in combination with testing the valvg

'he reduction of the number of-¢ycles to 1 000 cycles is based on the estimation that the filling
ess frequently than the valve bperating mechanism.

hanical strength

sistance to hydraulic pressure

1 withstdnd p;,; (see 6.7.1) without burst.

NOTE

such a pressure-tight device shall be designed to vent gas before becoming disengaged.

connection

valve filling connection is located between the valve operating mechanism and the pressure

device (i.e.

alve outlet
device (i.e.
ich can be
acturer). If

ing system

only 1000

e operating

connection

[habhudraulic nraccnira tact canfivince vwhathar tha hyret mracconivra Afthao ualua ic At laqnct 1 C 1
e-Ryefrate eSsSHFeteSstcoR S WHRetRertheBUFrStpressure-othevyarve1satt1east 1

mes the test

T+ San

pressure of the pressure receptacle, which can be required by transport regulations (e.g. UN Model Regulations).

For valves for acetylene service see 5.5.4.

5.4.2 Re

sistance to mechanical impact

Valves shall withstand a mechanical impact, if:

a) used for pressure receptacles not intended to be protected during transport by

— avalve protection cap or a valve guard complying with ISO 11117, or

other suitable means;
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NOTE Applicable transport regulations normally specify the variety of suitable means to maintain the
integrity of the pressure receptacle. For example, main valves used in bundles of cylinders according to ISO
10961 are protected by the frame.

b) used for pressure receptacles where a valve guard is fixed only to the valve and not to the pressure
receptacle. The valve shall be tested without the valve guard fitted.

Distortion due to impact is permissible. After being impacted, for safety reasons, the closed valve shall
first be pressurized hydraulically to p,, and not burst or leak. If successfully passed, the closed valve shall
undergo a pneumatic leak tightness test at p,,, with the outlet unplugged.

The total leakage (comprising that from the valve internal sealing system plus that from the threaded joint

between the valve and the pressure receptacle/test fixture) shall not exceed 100 cm3/h. Any leakage shall
not result frem-ecracking of the valve body In additionthe test sample shallremain capable sfheing opened

for emergency venting purposes by hand or by using a simple tool or actuating connector (e.g\al valve key)
provided the opening torque, if relevant, does not exceed T}, see Table 1.

The impact test shall be in accordance with Annex A.

5.4.3 Repsistance to valve spindle impact for pin-index valves

If not permanently protected during transport and use, pin-index valves,‘shall withstand a mechanical

s valve spindle without damage that can result in ejection of th&wvalve spindle or any pther valve

S.

impact of i
componen{

The valve 4pindle impact test is given in 6.17.

5.5 Valve operating mechanism

5.5.1 Opening and closing of the valve

The valve ¢pperating mechanism should be designed in such a way that the setting of the operati
of the valve cannot be inadvertently altered, i.e.if'\the valve is closed it should remain closed dur
service or pormal transport.

ng position
ing normal

Valves for §
avoid rapid
more than

5.5.2 En

The valve
system aft

For a VIPR|
each valve

bases requiring oxygen pressure surge testing should have a slow opening characterist
| pressure surge. For manually operated valves this can be achieved by a design whi
one turn to reach full flow capacity. It can also be achieved using flow limiting devices

[durance

operating mechanism shall meet the requirements of 5.7 without replacement of
br 2 000 opening and closing cycles.

type C'with more than one valve operating mechanism (e.g. pressure outlet and floy
operating mechanism shall be tested.

For valves

ic curve to
h requires

he sealing

v selector),

where closure is achieved by applying a torque, the test shall be carried out using T}

according

to Table 1 at p,, according to 6.7.2. For some valve designs, T, is allowed to be increased during the given
cycles. For compression packed gland seal valves, if needed, adjustment of the packing nut according to the
manufacturer's specification is permitted.

The endurance test is given in 6.13.

It shall be possible to open and close the valve at pressures up to p,, (see 6.7.2) without using any additional
equipment not recommended by the manufacturer. This shall be verified during the endurance test, see 6.13.

In addition, VIPR types B and C shall meet the requirements of 5.7 without replacement of the sealing system
after 100 000 opening and closing cycles.

The additional endurance test of VIPR types B and C is given in 6.14.
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After the endurance test(s) and the subsequent leak tightness tests have been performed, a visual
examination shall be carried out to ensure that no components are displaced (no longer in the places where
they were installed), non-functional (e.g. broken) or missing.

The visual

examination is given in 6.16.

5.5.3 Resistance to excessive torques

5.5.3.1 All valves except VIPR type C with the flow selector acting as the primary valve operating
mechanism and VIPR type B

Valves where closure is achieved by applying a torque shall withstand T, and Ty, each applied in opening and

nnnnnnnnnnnnnn paates Sbhla 1

closing dir
Therefore,

At T, the ]
or failure (
be checked

The value

given in Taple 1 or in case of an intentional failure mode, the value specified by’the manufacturer

At Tj, the
occur prio
manner th
by hydraul

bhaovaliiac an
C-CTTOTS uolll& thHe-vartdes STveh H luuu, T

this requirement is, for example, not applicable to lever operated valves and actuatogeper

f any component(s) of the valve operating mechanism and/or valve operating device
by visual examination after dismantling the valve.

pf T¢ determined from applying a closing and an opening torque shall’be not less tha

alve operating mechanism can be severely damaged and not operable. Mechanical f
' to the valve operating mechanism unscrewing itself from the valve body and sh
ht will not result in ejection of valve components. This:shall be checked by visual exar
ically pressurizing the valve with p, if necessary.

Table 1 — Torques to be used for the endurdnce test and excessive torque tests

hted valves.

alve shall be able to work smoothly, without noticeable difficulties. It shall not show any damage

This shall

h the value

hilure shall
all be in a
nination or

Valve design | Valve seal/ | Valve operating Endurance torque Over Failure
(e.g.as gien in seat device T, torque torque
4.3) +10 T, T
0 % +5 % min.
O-ring glar|d seal Handwheel
valve diameter 7 Nm 20 Nm 25 Nm
and D'=65mm
pressure(seal Non- Other handwheel
valvd metallic diameters D x7/65 Dx20/65 | (1,25 xT,
and
reverse sqated Key and toggle T,/3 T¢/ 1,25 Te?
valve
Handwheel T — 7 Nm
Diaphragm|gland diameter e,start 20 Nm 25 Nm
seal valve D =65 mm T, eng < 10,5 Nm
and ml:f);iiL Other handwheel T one=D x7/65 Be20765-1—1,25 x T
compression diameters Tyend < 1,5 X Ty grare S 16 Nm ’ °
packed gland T T /3
seal valve Key and toggle T e Sta{ts T ° T¢/1,25 T2
eend = e,start
NOTE 1 Standard industry practice is to apply a 7 Nm closing torque on commonly used 65 mm handwheel diameter valves
during operation.
NOTE 2 Thereisageneral consensus that a nominal maximum torque of 16 Nm can be achieved by hand with a 65 mm handwheel
diameter.
3 The determination of T¢is given in 6.11.2.
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Table 1 (continued)
Valve design | Valve seal/ | Valve operating Endurance torque Over Failure
(e.g.as given in seat device T, torque torque
L:;) +10 To Tf
0 % +5 0 min.
Te,start
to be specified by the
Ha_ndwheel manufacturer, but not less than
diameter 20 Nm 25 Nm
. 1,5x T,
O-ring gland seal D=65mm
valve and not less than 7 Nm
and Tp end S 1'5 ol Tp start S 16 Nm
i T
diaphragm|gland Metal to e,start
seal valve to be specified by the
metal
and manufacturer, but not less than
compres$ion Othgf;;ﬁ:,i‘gleel 1,5x T, D®20/65 | |1,25x T,
packed gland and not less than
seal valve D x 7/65
Toend < 1,5 X T, grare < D x 16/65
T =T
Key and toggle e,start ¢ T¢/ 1,25 Te2
Te,end = To
VIPR type C
with the flow
sele'ctor apting Non- T, to be specified by the Top }IOt appli-
as primary|valve metallic Handwheel manufactuger but minimum 7, /2 (see Fable (see
operating ech- ob 5.5.3.2) 5.5.3.2)
anism and
VIPR tyge B
NOTE 1 Stapdard industry practice is to apply a 7 Nm closing torque on commonly used 65 mm handwheel diameter valves
during opergtion.
NOTE 2 Th¢reisa general consensus that a nominal makximum torque of 16 Nm can be achieved by hand with a 65 mm handwheel
diameter.
a2 The det¢grmination of T¢is given in 6.11.2.

If a valve design is not covered by Table 1, the valve manufacturer shall specify the torque valueg
s and include them in the operating instructions [see 6.3 d)].

for the test]

5.5.3.2 \
VIPR type

The manuf
the torque
with the fl

B

operating Tevice should reflect this torque.

[IPR type C with.the’flow selector acting as the primary valve operating mechanis

acturer shali'specify the over torque for a VIPR type B (T,). T, shall not be less th
needed-for regular operation of the valve operating device (e.g. flow selector for a V|
bw selector acting as the primary valve operating mechanism). The design and size g

to be used

m and

an 2 times
IPR type C
f the valve

At T, the valve shall not show any damage or failure of any component(s) of the valve operating mechanism
(i.e. pressure regulating system) and/or valve operating device (e.g. flow selector for a VIPR type C with the
flow selector acting as the primary valve operating mechanism) and/or stop mechanism for a VIPR type B.
This shall be checked by visual examination after dismantling the valve.

Above T, any failure shall not result in ejection of internal valve components. After failure it shall still be
possible to open and close the valve using a simple tool. This shall be checked by visual examination or by
hydraulically pressurizing the valve with p, if necessary.

The excessive torque tests are given in 6.11.
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5.5.4 Acetylene specific requirements

5.5.4.1 General

For acetylene valves, the valve operating mechanism shall be designed to permit closure of the valve
after exposure to an acetylene flashback and subsequent decomposition within the cylinder. This general
requirement is considered to be fulfilled if the specific tests referenced in 5.5.4.2 to 5.5.4.4 are passed.

5.5.4.2 Acetylene valves except main valves and VIPRs

Acetylene valves except main valves and VIPRs shall withstand 909 bar without permanent visible
deformation or burst (rupture).

The acetylq

In case of
leakage rat

The acetylq

5.5.4.3 A

Acetylene
ISO 15615:

After the (
leakage rat

After carry
NOTE |

decomposit
leak tightne

5.5.44 A

In case of
leakage rat

The acetylq

All acetyle
rupture. N

The acetylq

NOTE I
decomposit

bne hydraulic pressure test is given in Annex B, B.1.

boft seal valve designs with the soft seat removed (e.g. as result of an acetylene-flas
e shall not exceed 50 cm3/h.

bne seat leak tightness test is given in Annex B, B.2.

L.cetylene main valves

main valves shall undergo an acetylene decomposition test as§’a stop valve in accor
2022, Table A.1 via the outlet connection in both open and,eldsed positions.

lecomposition test in the closed position, the valves shall be tested for internal tigh
e shall not exceed a maximum of 50 cm3/h.

ing out these tests, those given in Annex B are ndt'required.

on test given in ISO 15615:2022. The internal leak tightness test after decomposition repla
ss test given in Annex B, B.2.

L.cetylene VIPRs

boft seal valve designs with the soft seat removed (e.g. as result of an acetylene flas
e shall not exceed 50 cm37/h.

bne seat leak tightnesS'test is given in Annex B, B.2.

ne VIPRs shall @ithstand acetylene decomposition without permanent visual defo
h flame shall exit the VIPR. No part shall be ejected. A destruction of inner parts is per

bne decomposition test for VIPRs is given in Annex B, B.3.

on test given in Annex B, B.3.

hback), the

Hance with

itness. The

[t is assumed that mechanical strength (as addresSsed in Annex B, B.1) is already validated by the acetylene

ces the seat

hback), the

rmation or
mitted.

[t is assumed that mechanical strength (as addressed in Annex B, B.1) is already validated by the acetylene

5.6 Valve operating device

5.6.1 Closing direction

If the valve operating device closes the valve by rotation, this shall be in a clockwise direction.

Only for certain VIPR designs where a combination (isolation and flow selection) valve design is used, the
valve operating device may be closed anti-clockwise. For these designs, the closing and/or opening direction
shall be clearly marked.

For all other valve designs, the direction of opening and/or closing should be clearly marked.
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5.6.2 Handwheel diameter

Except for VIPR type B, if a handwheel is used, D shall be chosen such that T, can be achieved. This shall be
verified using Formula (1).

T.x65
7

1)

D>

5.6.3 Exposure to flame

5.6.3.1 Manually operated valves

(1€ vVdlve oper 12 deVIiCce Shad

3 3 ATITE fe designed
to permit the closure of the valve after exposure to a flame. Although the valve operating-déyice can be
damaged during the test, a manually operated valve shall still be possible to be closed by\hand or using a
simple tool after the flame has extinguished and it has cooled naturally.

)

For key operated valves, the drive interface shall be designed to permit the closure of the yalve after
exposure tp a flame.

The flame |mpingement test is given in 6.10.

5.6.3.2 Actuator operated valves

For actuatpr operated valves, it shall be verified that, after the cennection between the valvg operating
device and|the valve operating mechanism being exposed to a flajyie and the flame has extinguighed, either
the valve operating mechanism is still functioning (open/close) or that the valve is in the closed gosition.

The flame |mpingement test is given in 6.10.

5.7 Leakage

Unless otherwise stated, the leakage rates givetrin Table 2 shall be applied over the range of pregssures and
temperatures specified in Table 4 and Table™7:

Table 2 —~Leakage rates for leak tightness tests

Maximum leakage rate for leak tightness test in
transport and storage conditions at -40°C Maximum leak- Makimum
Valvd type Designs With pressure | Designs without pres- |age rate for inter-| leakage rate for
retaining components | sure retaining compo- |nalleaktightness| external leak
located upstream of | nents located upstream test tightpess test
the valve seat? of the valve seat
Valve, except VIPR 12 cm3/h 6 cm3/h 6 cm3/h 6 ¢m3/h
VIPR 12 cm3/h 6 cm3/h 6 cm3/hb 12{cm3/h

NOTE Th¢leakage of 6 cm3/h is approximately 4 bubbles of 3,5 mm diameter per minute.

a2 The higher leak rate is due to the fact that the sealing performance of the components located upstream of the valve seat can
be affected by the low temperature.

b For all leak tightness tests after the endurance test of VIPR types B and C designs as given in 6.14 (test no. 6 of Table 4),
12 cm3/h apply.

For the leak tightness test of a pressure relief valve located upstream of the valve operating mechanism (test
no. 14 in Table 4), a maximum leakage rate of 6 cm3/h applies.

The leak tightness tests are given in 6.12 and, if applicable in 6.18 (additional test for valves with a pressure
relief valve located upstream of the valve operating mechanism).
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5.8 Resistance to ignition

To verify the resistance to ignition, an oxygen pressure surge test shall be carried out on valves used for:

a) oxygen at any pressure;

b) other oxidizing gases (as defined in ISO 10156) requiring a minimum valve test pressure of 30 bar;

NOTE The threshold value of 30 bar was chosen to exclude specific oxidizing gases (e.g. chlorine) not

requiring oxygen pressure surge testing based on minimum test pressures of the pressure recepta
Packing Instruction P 200 of the UN Model Regulations.

cle given in

c¢) gas mixtures, which are not pre-mixed, containing oxygen at any oxygen partial pressure or other

oxidizing gases with a partial pressure greater than 30 bar.

The oxygeh pressure surge test is not required for natural air, pre-mixed synthetic air and
mixtures containing oxygen or other oxidizing gases with a total oxidizing partial pressureup to

The oxygemn pressure surge test is not required if only metallic materials and lubricantsrated for
not less than p . are used in the oxygen-wetted area of the valve.

pre-mixed
30 bar.

a pressure

If leakage ¢f the valve is observed (e.g. audible sound, pressure drop) during dxygen surge testing, the test

sample shgll be considered to have failed the test.

The valve and its non-metallic components after being oxygen pressure,surge tested shall underfgo a visual

examinatign and not show any traces of ignition (e.g. surface deterioration including change

in surface

texture, material loss) and no components shall be displaced (no longer in place where it was insftalled) due
to testing, non-functional (e.g. broken) or missing. It can be necessary to compare the tested sample with a

non-oxygen tested sample from the other type tests.

The oxygen pressure surge test for all valves covered by this'document is given in Annex C.

5.9 Flow capacity

Valve charging and discharging rates and evacuation times are affected by the flow capacity of the valve.
Unless otherwise specified, valves, except VIPRs, should have valve flow coefficients (c,) as shown for each

valve category in Table 3.

Table 3'== Recommended valve flow coefficients

Valve category Minimum valve flow coefficienf
CV
Valves for small cydindérs up to 1,812 0,07
Valves for cylinders containing up to 1,13 m3 acetylene 2 0,07
Pin-index vadlves 0,1
Genera)] purpose valves 0,35
Carbon dioxide valves 0,7
Special purpose valves Asrequired
Residual pressure valves 0,2
a  Values are taken from CGA V-9 and are therefore representing commonly used North American cylinder
S1zes.

An example of how to determine the valve flow coefficient is given in CGA V-9.
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6 Type testing

6.1 General

Tests and examinations performed to demonstrate compliance with this document shall be conducted using
instruments calibrated before being put into service and thereafter according to an established programme.
A type test is valid for a given valve design (see 4.3).

The test parameters (e.g. number of test samples, number of endurance cycles, number of oxygen pressure
surge shocks, test temperatures, leakage rate) in Clause 6 are minimum requirements to be met. The
agreement of stricter test parameters is permitted.

6.2 Test/schedule
To comply with this document, valves shall be type tested in accordance with the schedule.givén in Table 4.

The hydraulic pressure test shall always be carried out as the first test. The sequence of\all other|tests is not
mandated fo be in the order listed unless otherwise stated in column “Condition of-test sample’] of Table 4.
As specified in 5.3, filling connection isolating valves may be tested in combinatiofnwith testing the primary
valve operating mechanism.
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Annex F specifies which tests shall be repeated to validate changes and/or material variants within a
valve design.

6.3 Documentation

The manufacturer shall make available to the test laboratory, if applicable:

a) A set of drawings consisting of the assembly drawing, parts list, material specifications including
material standard for metallic materials and certificates (for the materials used for test samples), and
drawings of sufficient details to comply with test sample verification (any change and/or material
variant within the given valve design shall be clearly identified) including information about lubricants
and adhesives, their approximate amounts and where they are applied.

b) Drawiings or other documentation with sufficient detail to specify the VIPR or RPV filling connector
used for the oxygen pressure surge test. This information may also be submitted by a third party.

¢) Information on markings.

d) A desgription of the valve and method of operation as well as minimum closing/torque (T,), specified
torque to be applied for the endurance torque at start test (7, s, and, if applicable the fntentional
failure mode and torque (T¢) or the over torque for VIPR type B (T,,,) for the_excessive torque|tests.

e) For compression packed gland seal valves, instruction about adjustment of the packing nut in case of
externil leakage.

f) Information on operating conditions (gases and gas mixtures; valve working or valve tesft pressure,
service temperatures if outside of the normal temperaturerange (see 5.1), use with or without valve
protection, etc.).

1) Ifthe valve is intended to be used without valve pretection, the maximum total package|mass shall
beldefined.

2) It shall be clearly indicated which gases and gas mixtures can be used with each valye material
VaIiant.

g) Proof ¢of material compatibility, if not covered by ISO 11114-1 or ISO 11114-2.

6.4 Testisamples

The test samples shall be in the eendition that the manufacturer intends to supply to the customef. However,

items that|do not have any infldence on specific individual test requirements may be omitted, fgr example,

aesthetic cpvers, pressure-tight outlet cap and valve guard.

For valves designed to fncorporate pressure relief devices, their ports shall be plugged or sealed] If a plug is

used, it shqdll replicate'the pressure relief device sealing geometry.

For valves|designed to incorporate a pressure relief valve upstream of the valve operating mechanism, the

test samplesAfor test no. XX in Table 4, as described in 6.18, shall be submitted with the pressure felief valve

fitted. In casethe pressure reliefvalve desion isintended tobe used for different nominal set pressures, the

highest of these ser';tings shall be provided. ”

Valves designed to incorporate pressure gauges or pressure indicators shall have these devices fitted during
impact, oxygen pressure surge and acetylene decomposition testing. For all other tests, pressure gauges
or pressure indicators may be replaced by a plug. If a plug is used, it shall replicate the pressure gauge or
pressure indicator sealing geometry.

The number of test samples for testing a valve design is given in Table 4. Additional test samples can be
required for changes or for material variants within the valve design in accordance with the requirements
of Annex F.

For a valve designed to incorporate a RPD or a non-return valve, if the device prevents detection of internal
leakage, either a tool shall be provided to neutralize the device or the test samples for the endurance test
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shall be supplied with the device neutralized or removed. Test samples for oxygen pressure surge testing to
be pre-conditioned via the endurance test procedure as required by 5.8, shall have the RPD fitted without
being neutralized.

If oxygen pressure surge testing of a VIPR or a RPV is required (see 5.8), the test samples shall be supplied
with the corresponding filling connector.

After being tested, the test samples shall be rendered unserviceable or shall be clearly marked as test

samples to

6.5 Test

avoid entering into service.

report

A written report referencing this document including its year of publication (i.e. ISO 10297:2024) shall be

issued. It s
summarize

observed and shall include or reference the documentation listed in 6.3 and, if applicable:

vacuumn conditions, as applied;

hall include the test sample(s) identification and the date/period of the test and shall.3|
the tests carried out, the test parameters used, the results obtained, any udusu

btermined;
and Te_end;

cable, intentional failure mode and corresponding T§;

hpression packed gland seal valves, number of adjustments of the packing nut during
htness testing;

ation on the applied installation torque during impactitest and number of threads not
essure receptacle neck or test fixture, if any;

vant data for valve designs not covered by Table 1;

ral justification for reduction of test samples as permitted where applicable in 374 and
.1;

ves oxygen pressure surge tested, all relevant data required by ISO 11114-6 and d
locumentation with sufficiert.detail to specify the valve inlet connection blind plug.

F shall be signed by the responsible person(s) of the test laboratory.

temperatures

mperatures are.given in Table 4.

pressures

a) T.asd
B) T stare
c) ifappl
d) for cor
and tig
e) inform
the pr¢
f)
g) allrele
h) techni
Table I
i) for val
other ¢
This repor
6.6 Test
The test te
6.7 Test
6.7.1 Va

dditionally
hl features

endurance

engaged in

10th line of

rawings or

[ve-hydraulic test pressure

For compressed gases, p,;,; is given by Formula (2):

Pune=15x1,5xp, =225x%p,,

For liquefied gases p,, is given by Formula (3):

Pyhe = 1.5 X py¢

6.7.2 Valve test pressure

Testing shall be conducted at p,, as given in Table 5.
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Table 5 — Valve test pressures

Gas Put
bar

Fluorine 160

Oxygen difluoride

Nitric oxide 180

All other compressed gases 1,2 xp,,

Liquefied gases At least equal to the minimum test pressure of the pressure receptacle for that
gas or gas group 2

Acetylene and other dissolved gases | At least equal to the minimum test pressure of the pressure receptacle for that
gasorgasgagroupd

[ £ gas-glroup

rating.

a

pressure marked on the pressure receptacle for which the valve is intended shall be used or the manufdcturer shall

NOTE Transport regulations can require the valve test pressure to correspond with the valve outlet connectjon pressure

Minimum values can be found in the relevant transport regulation. Where a minimum test pressure,is not specified, the test

pecify p,.

P, for extilnguishing agents charged with compressed gases shall be at least the developed pregsure of the

filled presgure receptacle at 65 °C. The developed pressure at 65 °C shall be calculated depen
compressed gas and its maximum filling pressure at a given filling temperatufe as well as maxi

ding on the
mum filling

ratio. The yapour pressures and volumetric expansion of all substances in‘the pressure receptagle shall be

taken into pccount.

NOTE1 lliquid phase expansion coefficients and vapour pressures are, for éxample, available from NIST|databases?)

or from firefextinguishing agents manufacturer's data sheets.

NOTE2  The calculation method is given in packing instructions@® 200 and P 206 of the UN Model Regulations.

If availablg, experimental data for the developed pressure at 65 °C taking the solubility of the compressed

gas into acfount may be used instead of calculated data
NOTE 3  Hor experimental data, see for example, the\ISO 14520 series.

If the filling conditions are not known, the manufacturer shall specify p,.
6.8 Testgases

6.8.1 Gals quality

Gas quality shall correspond-té Table 6.

2) NIST = National Institute of Standards and Technology, USA, www.nist.gov.
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Table 6 — Gas quality

Parameter Oxygen All other gases
ye (including air)
Dew point
po . Yes Yes
< -40 °C at atmospheric pressure 2
0il content
3 Yes Yes
<0,1 mg/m32
Minimum purit
P y Yes No
2 99,5 % by volume
Hydrocarbon content
< 0,01 9% ]r\y volume Yes No
Malximum particle size
P Yes Yes
<40 pm
NO[E  Standard industrial gases normally meet the requirements of this table.
a | These values are identical to Class 2 requirements in ISO 8573-1:2010.

6.8.2 Leak tightness tests

In general) the leak tightness tests should be carried out with air or nitregen. Helium, hydrogen or inert
mixtures ¢f these gases may be used alternatively if agreed betwéen the manufacturer arnd the test
laboratory| For valves for helium, hydrogen or their mixtures, the tést gas for the tightness tests after the
endurance|test shall be a choice of helium, hydrogen or a non-flammable mixture of these gases.
WARNING|— Caution should be taken during handling and testing with hydrogen due to flamjmmability
hazard. Proper training, procedures and precautions shall be in place prior to testing.

6.8.3 Endurance tests

In general,|the endurance tests should be carried*out with air or nitrogen. Alternatively, other galses may be
used if agreed between the manufacturer and the test laboratory.

6.8.4 Acptylene decomposition test

The acetyl¢ne decomposition test shall be carried out with acetylene.

6.8.5 Oxygen pressure surge-test

The oxygemn pressure surge,test shall be carried out with oxygen. Requirements on oxygen qualitly are given
in ISO 11114-6.

6.9 Hydraulicpressure test

Valves for acetylene service, except main valves and VIPRs, shall be tested in accordance with Anlgex B, B.1.
For a VIPR, this test does not cover the low-pressure chamber.

NOTE The hydraulic pressure test for the low-pressure chamber of a VIPR is given in ISO 22435 or 1SO 10524-3,
respectively.

The hydraulic pressure test shall be carried out with the valve in the open position (valve outlet/filling
connection(s) plugged and for a VIPR the pressure regulator valve closed or held in the closed position).
Actuator operated valves shall be opened according to the manufacturer’s specification.

Except for actuator operated valves, the test shall be repeated with the valve in the closed position (valve
outlet/filling connection(s) and for a VIPR also the pressure regulator valve closed or held in the closed

position).
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Water or another suitable liquid shall be used as test medium.

The hydraulic pressure shall be applied via the valve inlet connection and be raised continuously and
gradually until at least p,,,, is reached. The pressure shall be maintained by hydraulic pump (if necessary)

for at least

1 min.

6.10 Flame impingement test

The test sample in the open position shall be exposed for 60+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 test

procedure to be used is design dependent. The possible procedures are:

a) for ma uudﬂy OptT ated—vatves other—tiam }\cy 995 ated—vatves, the—vatve 9] 8¢ dLiug tdevite shall be
exposgd and completely enveloped by the flame;

b) for key operated valves, the drive interface shall be exposed and completely enveloped by thée flame;

c) foractpator operated valves, the connection between the valve operating device and the valve operating
mechanism shall be exposed and completely enveloped by the flame.

6.11 Excagssive torque tests

6.11.1 H‘jndwheel operated valves

For handwheel operated valves, if the valve is designed for an intentional failure mode at T}, fqr example,

handwheel] or spindle failure to occur at a value less than the valite given in Table 1, the manufadturer shall

specify thq intentional failure mode and estimated T The test samples shall be tested at this sfated value

and the failure mode shall be confirmed.

For handwheel operated valves, a closing torque on‘one test sample shall gradually be incrgased to T,

according to Table 1.

To determipe T, a closing torque on a different testsample than used for the determination of T, sha|l gradually

be increase¢d until failure of any part of the yalve operating mechanism or valve operating device dccurs.

The determination of T, and T¢ shall thén be repeated on two other test samples under the same|conditions

but applyinlg an opening torque instead-of a closing torque.

6.11.2 Kely and toggle operated valves

For key opgrated valves, if.the key is not integrated into the valve as part of its operating devicg, the tests

may be carried out withatorque wrench.

For toggle pperatedvalves, the toggle shall be fitted to the valve during testing.

For key angl toggle operated valves, T;first shall be determined using two test samples.

To determine Tfa Lluaius tot que-onoie test acuuplc afrdan Uycuius tot que-onra secotrdtest aaluylc shall gradually

be increased slowly until failure of any part of the valve operating mechanism or operating device occurs.

Then, T, shall be calculated on the basis of the lowest of these two failure torque values using the formula given
in Table 1. This value of T, shall be applied on two other test samples then used for the determination of T

6.11.3 VIPR type C with the flow selector acting as the primary valve operating mechanism and

VIPR type

B

A closing torque on one test sample shall gradually be increased to T,,.
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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 for a

VIPR type

B occurs.

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

opening to

rque instead of a closing torque.

6.12 Leak tightness tests

6.12.1 Ge

neral

Each internal and external leak tightness test temperature sequence (see Table 4) shall comprise the test

pressures as sivcu trTabte7Firimer cabius orderfortroonand }11511 tr:lupcl attretestsanddecr casing order

for -20 °C test.

NOTE This order was chosen to reflect normal pressure receptacle operations.

Table 7 — Pressures for leak tightness tests
Condition Pressure to be applied
bar
If required by the manufacturer (based on application). Vacuum
An|example of a vacuum test is given in Annex D.
Ma|ndatory 0,5 071
Mapndatory 10+ 0,3
Malndatory Dy¢ (see 6.7.2)

Prior to tlie test, the valves shall achieve the relevant test temperature as given in Table 4 and shall be

maintained at that temperature throughout the compléte test procedure.

After the [alves are tested at low temperatures), allow the test samples to naturally comge to room

temperatufe before applying high temperaturete avoid temperature shocks between tests.

6.12.2 Internal leak tightness test

6.12.2.1 (eneral

Except for a VIPR type B, T, shall\be specified by the manufacturer and shall be verified by the test|laboratory

during thelfirst leak tightness\test (test no. 4 of Table 4).

6.12.2.2 Test at roomand high temperature

The test shall be ecartied out in the following order:

a) Seal valye, outlet connection(s). For valves with a separated valve filling connection which is equipped
with ak ioulatius valvettshall bedeetdedora—case b_y easebasisHthatisolationvatveshatt be open or
closed during testing.

b) Open the valve.

c¢) The pressure shall be applied to the valve inlet and be raised until the appropriate pressure as specified

in Table 7 is reached.

d)

Close the valve to the closing position. The closing torque for manually operated valves for the leak

tightness test carried out before the endurance test shall be T.. The closing torque for manually operated
valves required to achieve tightness for the leak tightness test carried out after the endurance test shall

not be

greater than T,

eends including the given tolerance, according to Table 1.
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e) Open the valve outlet connection. If the valve incorporates a RPD and/or a non-return valve, connect the

tool or

the filling adapter supplied by the manufacturer.

f) Waitatleast 1 min before measuring the seat leakage rate.

NOTE
wetted area

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

This test sequence shall be repeated for each pressure given in Table 7. Before applying the next test
pressure, it is allowed to vent the valve.

6.12.2.3 Test at low temperatures

The test shahtbecarriredoutirtirefottow trgor der:

a) Seal valve outlet connection(s). For valves with a separated valve filling connection which is equipped
with ah isolating valve, it has to be decided on a case by case basis, if that isolation valveshalllbe open or
closed|during testing.

b) Open the valve.

c¢) The priessure shall be applied to the valve inlet and be raised until the appropriate pressure gs specified
in Table 7 is reached.

d) Close the valve to the closing torque. For manually operated vdlyes, the closing torque rlequired to
achievp tightness shall not exceed T, .4, including the given tolerance, according to Table 1. For the test
for leak tightness in transport and storage conditions, the valve shall be closed at room tgmperature
before|being cooled down [see f)].

e) Open the valve outlet connection. If the valve incorporates a RPD and/or a non-return valve, ¢onnect the
tool orthe filling adapter supplied by the manufacturer.

f) For the test for leak tightness in transport and Storage conditions, the valve then shall be cqoled down
avoiding temperature shocks. It shall be ensured that after cooling the valve down it is at teft pressure
beforelmeasuring the leakage rate.

g) Waitatleast 1 min before measuring the'leakage rate.

NOTE §ome valve designs can require'extended time before measuring the leak due to trapped gas infthe non-gas

wetted areq.

This test sgquence shall be repeated for each pressure given in Table 7 except for the test for leak tightness in

transport 4nd storage conditiens where only p, is required. Before applying the next pressure, it is allowed

to vent the¢ valve. To cartyout the tests at —20 °C, it is only necessary to raise the temperatufre without
passing through room temperature.

6.12.3 Externaltleak tightness test

For compression packed gland seal valves, adjustment of the packing nut according to the manr.lfacturer's

specification is permitted during external feak tigntness testing.

The external leak tightness shall be determined for each of the submitted test samples in the following order:

a)

valve f
b)
)

illing connection, this connection shall remain unplugged.

Open all valve operating mechanisms.

as specified in Table 7 is reached.

d)

Wait at least 1 min before measuring the total leakage rate.
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In addition, for manually operated valves, except for diaphragm gland seal valves, the leakage rate shall
be determined with the valve operating mechanism in two intermediate positions (e.g. approximately 2/3
and 1/3 of the ‘fully open’ position). Additional positions shall be investigated if any leakage is detected
during operation of the valve operating device. This test sequence shall be repeated for each pressure given
in Table 7. Before applying the next pressure, it is allowed to vent the valve.

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

6.13 Endurance test

An endurance test of 2 000 cycles (opening and closing) shall be carried out using T, as given in Table 1
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 tycle. After
each closure, by opening the venting device, the pressure downstream of the valve seat shall be feleased to
atmospherje to reach atmospheric pressure.

For handw
special op
handwheel
override tH

heel operated valves, the valve shall be operated by the handwheel. Some)valve desig
pration of the handwheel to engage with the valve operating mechanism, e.g. v
s that incorporate a push to turn locking mechanism. With such-valves, it is per
is mechanism or to carry out the endurance test manually.

ns require
alves with
missible to

For key opgrated valves, the valve shall be tested without the key fitted,

For toggle he five test

samples.

operated valves, the valve shall be tested with the toggle\fitted on at least three of t

For lever ¢ ravel from

closed to o

perated valves, the test shall be carried out by operating the lever through its full t
pen.

For actuat
actuation f

r operated valves, the test shall be conducted*according to the manufacturer’s specif
ressure, voltage supplies.

cation, e.g.

For a VIPR| the pressure regulating system shall.be in the setting which allows maximum gas fld
the regulatior seat when the VIPR will be vented! For VIPR type C designs where the primary valv
mechanism is not protected by a pressuré relief valve on its upstream side, the pressure
mechanislx shall be neutralized in a fully open condition to allow p, on the upstream side of t}
valve operating mechanism.

w through
b operating
regulating
e primary

For specifi
endurance
between th

c VIPR designs (e.g. aVIPR type C with more than one valve operating mechanism,
torque (if applicable)“and test procedure shall be decided on a case by case basis {
e manufacturer@nd the test laboratory.

see 5.5.2),
ind agreed

T, and the
pressure d

For specifif
tightness i$
(key no. 4 |

leakage (by‘pressure drop) shall be checked immediately before commencing every ¢
rop due tothe valve leaking externally is greater than 10 bar, the valve has failed the t

C valvie-designs as given in Table 1, it is permitted to increase T, during the test when t
5 RO longer achieved. For those designs, if the pressure measured at the h1gh pressure

ycle. If the
pst.

he internal
transducer
by nominal

10 % of the allowed torque range (range betweenT and T end) or 0 5 Nm (whlchever is the hlgher value) but

in any case shall not be higher than T, . 4.

After each closure, by opening the venting device, the pressure downstream of the valve seat shall be
released to atmosphere to reach atmospheric pressure.

The test equipment shall meet the requirements given in Annex E except if the test is carried out manually.
The manufacturer may specify a speed within the range given in E.2.1.

There shall be a pause between 3 s to 12 s at each open and fully closed position. The manufacturer may
specify a pause within this allowed range. Under exceptional circumstances due to temperature rise, this
pause may be extended by agreement between the manufacturer and test laboratory.
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6.14 Endurance test of VIPR types B and C

The VIPR shall be subjected to 100 000 endurance test cycles. The manufacturer may specify a reduced
number of cycles for pressure regulating systems with metallic diaphragms or metallic bellows, but the
number of cycles shall in any case not be less than 10 000 cycles. This reduction may only be done by
reducing the number of cycles in sequence g) of this subclause.

For this test, the VIPR shall be installed so that the valve inlet connection is connected to a source of test
gas at a minimum pressure of 80 % of p,, p; being the inlet pressure to the pressure regulating system. The
value of p, is gas-specific as follows:

for compressed gases:

for ace
for car
for oth

If the VIPR

CI gases:

pl = pw
fylene: p1=25bar
bon dioxide: p1 =200 bar

p4 shall be specified by the manufacturer.

is fitted with a pressure outlet (even if a flow selector is present), the\test shall be

through the pressure outlet. The outlet pressure shall be set at p,, with p, being the nominal outl

as specifie

If the VIPR
discharge {

The test apparatus shall incorporate valves upstream and downstream of the VIPR test sample

introductid

] by the manufacturer.

is only fitted with a flow selector, the outlet flow shall besetat Q,, with @, being t
o be specified by the manufacturer.

n and venting of the test gas. An example of a test apparatus set-up is given in Figure 1

rarried out
bt pressure

he nominal

e to permit
2.

{1
7N A
\_/ i
1 2 3 L 3 5 6
/
7
Key
1  pressufe regulater 5 downstream shut-off valve
2 upstregm shuft=off valve 6 flow metering valve
3 pressufe gauge 7 gas supply
4  testsamaple

Figure 12 — Example of a test apparatus set-up for endurance test of a VIPR type B

The VIPR shall be aged at (65 * 2,5) °C for five days.

The VIPR shall then be subjected to the following sequence:

a)

through the valve inlet connection with the upstream shut-off valve open;

b)

be specified by the manufacturer);
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close the downstream shut-off valve to stop the flow for a duration between 3 s and 12 s (to be specified

by the

repeat

manufacturer);

b) to ¢) 100 times;

close the upstream shut-off valve;

open the downstream shut-off valve to depressurize the complete VIPR;

repeat

a) tof) 1 000 times.

6.15 Endurance test of the filling connection non-return valve

6.15.1 Filling connection non-return valve downstream of the valve operating mechanism

meter and
y connector

alve.

flow for at

rn valve to

flow for at

The test shall be carried out in the following order:

a) With the valve operating mechanism in the open position, connect a filling cénnector device with
a retrgctable pin to the valve filling connection. The parameters of the retractable pin (di3
stroke) shall be agreed between the manufacturer and the test laboratory.

b) Mechahically open the filling connection non-return valve using the retractable pin of the filling
device(so that it is in the intended filling position, i.e. replicating the stroke of the non-return v

c) Pressyrize the test sample from the valve filling connection to p_and maintain p,, with no
least 2|s after the gas pressure has stabilized.

d) Shut off the gas supply.

e) De-prgssurize the filling connection from the filling poxrt side vent valve.

f) Retradt the pin in the filling connector device in ordér to allow the filling connection non-rety
return| to the closed position.

g) Pressyrize the test sample from the valve-inlet connection to p,, and maintain p,, with no
least 2|s after the gas pressure has stabilized.

h) Shut off the gas supply.

i) De-prdssurize the test sample(from the valve inlet connection. Wait at least 2 s.

j) Repeatb)toi) 1000 times.

6.15.2 Filling connection’/non-return valve upstream of the valve operating mechanism

The test shall be catried out in the following order:

a)

b)

With t
retrac
stroke

he valve operating mechanism in the closed position, connect a filling connector dej

Vice with a
meter and

able'pin to the valve filling connection. The parameters of the retractable pin (dig

h | 111 1.1 + +1 £ + 1 1 + P - | +
SIIAIT DE dgI'€CU DELWCECIT LIIC I ITUIdCLUrer d11a tiIe test 1dD0I dlory.

Mechanically open the filling connection non-return valve using the retractable pin of the filling connector
device so that it is in the intended filling position, i.e. replicating the stroke of the non-return valve.

Pressurize the test sample from the valve filling connection to p,, and maintain p,, with no flow for at

least 2

s after the gas pressure has stabilized.

Shut off the gas supply.

Retract the pin in the filling connector device in order to allow the filling connection non-return valve to
return to the closed position.

De-pressurize the filling connection from the filling port side vent valve. Wait at least 2 s.
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g) De-pressurize the test sample from the valve inlet connection. Wait at least 2 s.

h) Repeatb)tog) 1000 times.

6.15.3 Test apparatus

An example of a test apparatus set-up required for this test is shown in Figure 13.

7
888
.
S e N
E

- ¢ | |
1
6 e
8
z
¢ i
9
B
Key
1  cylinder side vent valve 8\ filling port side vent valve
2 high priessure transducer 9 cylinder side pressure source isolation valye
3  filling donnector device with retractable pin a  (Cylinder side vent path.
4  testsample filling connection b Filling side pressure source of p,,.
5 testsample ¢ Filling port side vent path.
6  testsarpple inlet connection d Cylinder side pressure source of p,.
7  filling §ide pressure source isolation valve
Figure 13 — Example ofatest apparatus set-up for valve filling connection non-return valve
endurance test
6.16 Visual exanmination
When the ¢ndudrdnce test and the subsequent leak tightness tests have been completed, components such as
diaphragmls{valve operating devices and valve operating device to spindle interface for manually operated
valves, bellows and o-rings shall be subjected to a visual examination.

In case of a change of the handwheel material only the handwheel and handwheel to spindle interface shall
be examined.

During the visual examination, verification that one test sample or one test sample per design change or
material variant and its components correspond to the submitted set of drawings shall be carried out and
recorded.

NOTE It is expected that components are affected by wear and debris as a result of endurance testing.
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6.17 Valve spindle impact test for pin-index valves

The valve spindle shall be impact tested in the closed position. The test shall be conducted after the valve
operating device (handwheel, toggle, etc.) has been removed.

The valve spindle shall be impacted with an impact energy equal to a minimum of 190 J.

NOTE 1

weight of a typical medical cylinder used in North America with liquefied product) from a height of 2,1 m.

The impact energy is chosen to reflect the dropping of a cylinder of 9,1 kg (representing the approximate

The impact force on the valve spindle shall be directed axially along the valve spindle at a zero-degree angle with
respect to the valve spindle axis (see Figure 14). The valve shall be disassembled and be inspected for damage.

L
T

NOTEZ2
Compressed

6.18 Pres

For testing
valve shall
or plugged
The test sh|

set pressul

The pressure shall be applied to the valve inlet and be raised until test pressure is reached

pressure is

7 Marki

Valves con

|
?
|

Figure 14 — Application direction for the valve spindle impact test

'his test has been reproduced with editorial modifications from CGA V-9—2019 with pernj
Gas Association (CGA).

sure relief valve tightness test

the tightness of the pressure reliefvalve, the valve operating mechanism and the pre
be in the closed position and all.other openings except the valve inlet connection sha

pll be carried out at —40_(; °Cand 653'5 °C with applying a test pressure of 75*3 % of t

5
e of the pressure relief valve.

reached, theleakage rate shall be measured after at least 1 min waiting time.

ing

ission from

bsure relief
1 be closed

he nominal

Once test

forming to this document shall be permanently and legibly marked prior to entering

service by

forging, etching, hard metal stamping, engraving, pin stamping, [aser etching or equivalent methods, except
adhesive labels, with:

a) Coded
1) all

2)

identification of this document:

valves shall be marked with “ISO V” except for the following;

main valves, which are oxygen pressure surge tested via the valve inlet connection and valve filling

connection (see C.1), both with the 14 mm and 0,75 m configuration (see Annex C, C.3) shall be
marked with “ISO VB”;
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3) main valves, which are oxygen pressure surge tested via the valve inlet connection with the 5 mm
and 1 m test configuration and via the valve filling connection with the 14 mm and 0,75 m test

Cco

nfiguration (for both see C.3) shall be marked with “ISO VBI”

4) main valves, which are oxygen pressure surge tested via the valve filling connection only (see C.1)

fied by the

and if it is
given by a

* which the

-clockwise

shall be marked with “ISO VBF”.

b) Manufacturer's identification.

¢) Year and month (or week) of manufacture, i.e. YY/MM (or YY-WW) or YYYY/MM (or YYYY-WW).

d) Identification of the valve inlet connection if it is not already required by the relevant valve inlet
connection standard. This identification shall be given by a unique alphanumeric code such as that given
in ISO/FR11364-

e) Identiffication of the valve outlet connection if it is not already required by the~teleyant outlet
connedtion standard. This identification shall be given by a unique alphanumeric codelident
manufpcturer.

f) Identiflication of the valve filling connection if separated from the valve outlet)Connection
not alrleady required by the relevant filling connection standard. This identification shall be
uniqug alphanumeric code identified by the manufacturer.

g) For valves meeting the requirement of 5.4.2, the maximum permittedtotal package mass fo1
valve Has been tested shall be marked (e.g. 70 kg).

h) If the yalve operating device closes the valve operating mechanism by rotation in an ant
direction the closing direction shall be clearly marked.

The markings given in a) to h) shall be separated, at least by{one space.

Additional{marking can be required, for example, by applicable regulations or customer requests
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Annex A
(normative)

Impact test

The test sample shall be tested in the closed condition (closed to T, s, in accordance with Table 1). The
test sample shall be fitted into a steel gas pressure receptacle neck equipped with the corresponding screw
thread, or a similar test fixture made of steel (see Figure A.1). The valving procedure shall meet ISO 13341,

other indu

Stry standards orbe carried out according to manufacturers pn]‘\]ichpd installation pL

cedures. It

shall be ve
leak beford

For taper 1

manufactulrer. For parallel threads the test sample shall be fitted using the maximuni torque valu

by the valy

The test sample shall be struck by a plummet weight, tipped with a 13 mm diameter hardened sf
plummet weight and hardened steel ball assembly shall have a minimum velocity of

impact, the
an impact
whichever

EXAMPLE

The impac
through th

The point
inlet conng
body, meas

The point
tested but
handwheel

If the calct
configurat
point of im

test labora

The test sq

The valve {
It shall be

rified that the threaded joint between the valve and the pressure receptacle/test fixtu
impact testing.

hreads, the test sample shall be fitted using the minimum torque value specified b

e manufacturer.

energy (in Joules) numerically equal to at least 3,6 times the(total package mass in
is the greater.

A total package mass of 100 kg requires an impact test with 360 J.

bf impact shall be approximately two-thirds,of the distance, L, from the plane wher

ured along the longitudinal (valve inlet'connection) axis of the valve (see Figure A.1).

f impact at that location shall be.chesen such that the weakest position of the valve b
shall not be obstructed by features such as outlet connecting threads, pressure rel
, etc.

ilated point of impact for,the test cannot be used (e.g. due to installed features/com

fory and a corfrected impact energy value calculated and used.

mple shathbe struck once only.

lesed with T, in accordance with Table 1.

[ shall be at 90° to the longitudinal axis of the test.sample and co-incident with a plg
e same axis.

pction thread meets the pressure receptacle (receptacle top) to the furthest point o

on of the valve bodyye.g. “Y”-shaped valves or if the deformation of the valve body at
pact would negatitely affect the valve operating mechanism functionality), a differe
impact as near as possible €o)the calculated point of impact shall be agreed between the manuf3

hall Be-hydraulically pressure tested according to 6.9, but with p, and in the closed po

re does not

y the valve
e specified

eel ball. At
3 m/s and
kilograms,

ne passing

b the valve
f the valve

bdy will be
ef devices,

[ponents or
calculated
nt point of
cturer and

sition only.

After the hydraulic pressure test, a leak tightness test at room temperature with the test sample remaining
in the closed position shall be carried out using p,, only.
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L

(2/3)L

s

plummeet weight

hardengd steel ball, diameter 13 mm

test sathple
test fixfure or pressure receptacle
Longitudinal axis.

Figure A.1 — Impact test fixture
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Annex B
(normative)

Tests for acetylene valves

B.1 Acetylene hydraulic pressure test

The test s

all be carried out on three test samples according to 6.9 using a minimum test pressur

of 450 bar

for the tesf]

NOTE i
multiplier t
consider ga

B.2 Ace

This partig
sealing val

The testsa
soft seat) s
e.g. subject
into a comj

With the q
determine

B.3 Ace

If the VIPR
VIPR has a

If the valv{
shall be ke

The test sy

in the closed position and 909 bar for the test in the open position.
'he test pressure of 909 bar is calculated as 26 bar absolute pressure x 35 (this representg

hat derives from an acetylene detonation plus reflection, see EIGA IGC 123/13), mifius”1 bar
ge pressure as opposed to absolute pressure).

l'ylene seat leak tightness test

ular test is specific for soft seal valve designs and need not be carried out for met
e designs.

mples shall be specially prepared by the manufacturer. The Soft seat assembly (lower s}
hall be as manufactured and then the soft seat shall betrémoved without damaging the
ing the seat to a flame until completely consumed. THie remaining seat holder is then
blete valve without any additional cleaning.

halve closed (to a torque of maximum 12-Nm, if applicable), the internal tightne
1 at p,, only. For lever operated valves theyalve shall be positioned in closed position.

lylene decomposition test of VIPR designs
has one or more pressure gauge(s), the test shall be performed without removing t

pressure relief valve, the tést:shall be performed without removing it.

pt open during the testby a means recommended by the manufacturer.

a pressure
(in order to

hl-to-metal

bindle with
seat holder
assembled

ts shall be

hem. If the

e outlet is fitted with a‘shut-off valve (any type, including self-closing valve), this shuit-off valve

stem (see Figure B.1) shall be constructed in a way to resist the respective test conditions.
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LG

VIPR

m

Key
ignitio

outlet f]

low pr

AW N R

The length
+3 %. The
VIPR shall
[SO 15615:

The config
the same a
the whole {
shall be py
filled with
test assem

The test sh
the pressu
low tempe
safety reas

The acetyl
ignition so

ILSOUI‘CQ
inlet tupe

filling valve
shut-off valve

ube VIPR filling connection

XX N o v

ssure side VIPR inlet connection

Figure B.1 — Test system for acetylene decomposition test of VIPR designs

of the inlet tube connected to the filling connegtion of the VIPR shall be 5 m withat
length of the outlet tube connected to the cylinder connection (at cylinder neck thr
be 1 m with a tolerance of +3 %. The internal diameter of both tubes shall be in accor
2022, 6.7.2.

uration of the test sample including:the filling device (if specified by the manufactur
5 when a cylinder is being filled aceerding to the manufacturer’s filling instruction. Befi
est assembly shall be leak tested-with nitrogen at 25 bar. The completely assembled {
rged at least three times with acetylene. Thereafter the shut-off valve shall be close
acetylene up to the test pressure of 25 bar with a tolerance of +3 %. Then the filling v
bly shall be closed.

ould be carried out-at (20 + 5) °C. If the temperature at the test assembly is outside
Fe shall be corrected according to the ideal gas law. Consequently, the test shall be caj
atures with a\lower initial pressure and at high temperatures with a higher initial pr
ons the minimum temperature for carrying out the testis 5 °C.

ene deeeniposition is then started by means of a fused wire or by melting a wire as
urce.\Afterwards it shall be checked whether a detonation has occurred. If no detd

plerance of
ead) of the
dance with

br) shall be
bre testing,
est system
d and then
ralve of the

this range,
ried out at
pssure. For

part of the
nation has

occurred, f]

hétest procedure shall be repeated.
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Annex C
(normative)

Oxygen pressure surge test

ral

hall be tested via the valve filling connection.

If a valve i
connection

All main v
of cylinder
connection

NOTE )i
inlet conned

If there is
pressure s
laboratory
blind plug

In case lubricants used are not rated for the valve test pressure; the test samples shall be pre-gd

via the end
examinatid

C.2 Teslt

The test ap

C.3 Teslt

Each tests
a) Supply
which
surge {
in ordgq

s used in an application where it can be subjected to an oxygen pressure surge yvia
s, the oxygen pressure surge test shall be carried out via all those connections.

hlves shall be tested via the valve filling connection and, except for specifi¢ designs
s (i.e. where one single main valve is directly connected to the cylinders), via the
, see Table C.1.

or such specific designs of bundles of cylinders, there is no possibility of pressure surge via thg
tion.

a possibility of trapping pressure in the low-pressure ¢hamber of a VIPR during {
irge test, this information shall be provided by the manufacturer to the test laboratol

by an orifice, remotely operated downstream shut-off-valve).

urance cycling procedure according to 6.13(without subsequent leak tightness tests
n) before being oxygen pressure surge tested, see 5.2 b).

apparatus requirements

paratus shall meet the requirements of ISO 11114-6.

procedure
hall be carried outas’follows:

oxygen at a-temperature of (60 * 3) °C, directly into the connection of the valve to
shall be nipunted in vertical position (if possible), by means of an oxygen compatib
ube having dimensions according to Table C.1. The specified dimensions of the tube aj
r to ensure that a well-defined energy input into the valve to be tested is achieved.

additional

of bundles
valve inlet

b main valve

he oxygen
'y. The test

shall take measures to prevent such a pressure trap-by suitable means (e.g. replacement of the

onditioned
and visual

be tested,
le metallic
e essential
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Table C.1 — Nominal dimensions of the surge tube for different applications

Dimensions for the test

Dimensions for the test via

“ISO V”, see Clause 7)

Application via the valve filling the valve inlet
connection connection
Valves for single cylinders (marked with| 5 mm inner diameter and Not applicable

1 m length

Ma

with “ISO VB”, see Clause 7)

14 mm inner diameter and
0,75 m length

in valves for all applications (marked
0,75 m length

14 mm inner diameter and

Ma

inal inner diameter of maximum 5 mm

in valves connected to piping of a nom-

14 mm inner diameter and 5 mm inner diameter an

d

to the cylinders (marked with “ISO VBEF”,
seq Clause 7)

(marked with “ISO VBI”, see Clause 7) 0,75 m length 1 mlength
M .ll leVCb fUl dppliLdLiUllb WllClC UIIC
sinigle main valve is directly connected| 14 mm inner diameter and .

Not applicable

0,75 m length

b) Perfor

the test sequences in accordance with the relevant table(s) for the spécific valve

tests shall be carried out as described in the table(s) but the sequence of tests, i’ not mandat

the or
pressu

For all tes
shall be cl

S
manufactu(ﬂer.

NOTE 1
by hand.

)

For all test

er listed. The test consists in subjecting the test sample to 20 pressurse cycles from af

sequences with the valve operating mechanism in closed pdsition, the non-pressu
ed with a torque value, if applicable, between T, and T4, unless otherwise speci

or handwheel operated valves, it is assumed that this tokgue value is achieved by firmly closi

sequences, an open filling connection closing.device refers to either an open isolating

neutralized (i.e. actuated open) non-return valve.

Table C.2 g
for testing
sequence fi
filling con

Table C.2

Table C.3

ives the test sequence for cylinder valves, valves for pressure drums and tubes and n
via the valve filling connection if equal to the valve outlet connection. Table C.3 giy
br cylinder valves, valves for pressure drums and tubes and main valves for testing vi
ection which is separated from the valve outlet connection.

— Test sequence for cylinder valves, valves for pressure drums and tubes and m
with no separated filling connection for testing via the valve filling connection

Test no. Valve Valve inlet connection
operating
mechanism
Closed Open
Open Blind plugged

— Test sequence for cylinder valves, valves for pressure drums and tubes and m

lesign. The
ed to be in
mospheric

re to p,.. The test sample shall be cooled down to room temperatufeat the start of each sequence.

fized valve
ffied by the

hg the valve

r valve or a

hain valves
es the test
a the valve

ain valves

ain valves

with a separated valve filling connection for testing via the valve filling connection

Test | Valve operating Valve inlet Valve outlet connection | Filling connection closing
no. mechanism connection device (if applicable)
1 Closed Open Open Open
22 Open Openb Openb Closed
3 Open Blind plugged Blind plugged Open

a

b
blind

Test sequence 2 is to check the resistance to ignition when the filling connection closing device is not operated
(e.g. forgotten to open or non-compatible filling connector).

If the filling connection closing device is a non-return valve activated by pressure, this connection shall be

plugged.
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