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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft.internationpl Standards
adopied by the technical committees are circulated to the member bodies for voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22435 was prepared by Technical Committee ISO/TC 58, Gas“cylinders, Subcommittee SC 2, Cylinder
fittings.
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Introduction

Cylinder valves with integrated pressure regulators are used to reduce the high cylinder pressure to a lower
pressure suitable for use.

These functions cover a wide range of inlet and outlet pressures and flows which require specific design
characteristics It is important that the nppmting characteristics of these valves he specified and tested in a

defined manper.

Such valves|are more complicated than conventional cylinder valves yet subject to the same environnjental
and transportation conditions. These conditions should be borne in mind at the design and development stage.

This Internatjonal Standard pays particular attention to

— suitability of materials,

— safety (mhechanical strength, safe relief of excess pressure and resistance to-ignition),
— gas-spefificity,

— cleanlingss,

— testing,
— identification, and

— informatjon supplied.

Vi © 1SO 2007 — All rights reserved
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Gas cylinders — Cylinder valves with integrated pressure
regulators — Specification and type testing

1

This |nternational Standard applies to cylinder valves with integrated pressure regulators |(VIPR

be fit
This

spec
fitted

2 1

The

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO
allieq

ISO
procq

ISO 4

ISO 4

ISO 1

ISO 7}
and 4

ISO/T

ISO ¢

3253, Gas welding equipment — Hose connections for equipment for welding, cuttin

cope

ed to gas cylinders that convey compressed, liquefied or dissolved gases.
International Standard is not intended for medical applications (see 1SO #0524-3). Furth

fic requirements for valves fitted with safety valves and bursting discs (se€ EN 14513) a
with residual pressure valves (see ISO 15996) are not covered by this International Standar

Normative references

following referenced documents are indispensable for«thie application of this documen
ment (including any amendments) applies.

503:1998, Gas welding equipment — Pressure regulators for gas cylinders used in welding
processes up to 300 bar

sses

145, Cylinder valve outlets forigases and gas mixtures — Selection and dimensioning

171, Pressure gauges usedin welding, cutting and allied processes

289, Quick-action couplings with shut-off valves for gas welding, cutting and allied processe

291:1999, Gaswelding equipment — Pressure regulators for manifold systems used in we
llied processes up to 300 bar

'R 7470;-Valve outlets for gas cylinders — List of provisions which are either standardized o

090, Gas tightness of equipment for gas welding and allied processes

intended to

br, additional
hd for valves
.

t. For dated
b referenced

), cutting and

h and allied

S

Iding, cutting

Fin use

ISO 10156, Gases and gas mixtures — Determination of fire potential and oxidizing ability for the selection of
cylinder valve outlets

ISO 10920, Gas cylinders — 25E taper thread for connection of valves to gas cylinders — Specification

ISO 11114-1, Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 1: Metallic materials

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

©I1SO
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ISO 11114-3, Transportable gas cylinders — Compatibility of cylinder and valve materials with gas
contents — Part 3: Autogenous ignition test in oxygen atmosphere

ISO 11117, Gas cylinders — Valve protection caps and valve guards for industrial and medical gas
cylinders — Design, construction and tests

ISO 13341, Transportable gas cylinders — Fitting of valves to gas cylinders

ISO 15001, Anaesthetic and respiratory equipment — Compatibility with oxygen

ISO 15996, Gas cylinders — Residual pressure valves — General requirements and type testing

EN 13918, G
and allied pr

3 Terms

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

31
adjustable g
device that h

3.2
closure preg
Py

stabilized ou
has been sef

3.3
cylinder valy
VIPR
device inteng
and pressurg

3.4
filling port
point on the

3.5

flow characteristic

variation of
pressure reg

as welding equipment — Integrated flowmeter regulators used on cylinders for welding, \c
pcesses — Classification, specification and tests

and definitions

ressure regulator

as been provided with a means of operator adjustment of the-delivery pressure under norma

sure

to a standard discharge

ve with integrated pressure regulator

ed to be permanently fitted to a.gas cylinder connection and comprising a shut-off valve sy
reduction system

levice through whichthe cylinder is filled

he outlet. pressure in relation to the rate of flow from zero to maximum capacity flow g
Lilator.with the inlet pressure remaining constant

Litting

use

let pressure, one minute after cessation of the flow, from a pressure regulator by which thg flow

stem

f the

3.6

flow gauge

device that measures pressure and that is calibrated in units of flow

3.7
flowmeter

device that measures and indicates the flow of a specific gas or gas mixture

3.8
hysteresis

lagging of the outlet pressure (effect) when the flow (cause) is varied so that at a constant inlet pressure the
values of outlet pressure measured with increasing flow do not coincide with the values of outlet pressure

measured wi

th decreasing flow

© ISO 2007 — All rights re;
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3.9

maximum discharge flow

Qmax L . .
maximum flow which is delivered by the pressure regulator at the rated outlet pressure, p,, and at the test inlet
pressure, p3

3.10

orifice

restriction of known cross-section that delivers a constant flow of gas when supplied with gas at a constant
upstream pressure

3.1
pre-get pressure regulator
presgure regulator that has not been provided with a means of operator adjustment of the~deliery pressure
undef normal use

3.12
pressure characteristic
variation of the outlet pressure with inlet pressure under specific initial flow conditions

3.13
pressure regulator
devige for regulation of a generally variable inlet pressure to an outlet\pressure as constant as pogsible

3.14
main| shut-off mechanism
shut-pff valve between the gas cylinder and the regulating-méechanism of the device

3.15
rated outlet pressure
Py
downfstream pressure for the standard discharge, Q,, specified in the instructions for use

3.16
pressure relief valve
devidge designed to release excess,pressure from the outlet side of the pressure regulator at a preg-set value

3.17
secondary operating mechanism
meairjs of setting the odtlet discharge flow between zero and maximum

3.18
stanglard discharge
04
flowrate,specified in the instructions for use for which the pressure regulator is designed to maintain a rated
outlef pressure, p,, at test inlet pressure, p

3.19
test inlet pressure

P3
inlet pressure at which the standard discharge of the pressure regulator, 0,, is measured and which is twice
the rated outlet pressure, p,, plus 100 kPa, i.e. p3 = (2 p, + 100 kPa)

3.20
test outlet pressure

Ps
highest or lowest value of the outlet pressure resulting from a variation in the inlet pressure between p,; and p3
at previously adjusted conditions py4, py, O4

© 1SO 2007 — All rights reserved 3


https://standardsiso.com/api/?name=c69ffc6f54b328311434dd05aff9fbc7

ISO 22435:2007(E)

3.21
valve test pressure

Pvt
for compressed gases, p,; = 1,2 x p,,;

for liquefied gases and dissolved gases under pressure (e.g. acetylene), p,; is at least equal to the minimum
test pressure of the cylinder quoted in the relevant transportation regulation for that gas or gas group

3.22
working pressure

Pw
settled press[re, at a uniform temperature of 15 ~C, for a fuit gas cylinder
NOTE 1 Fqr compressed gases, p,, in this International Standard corresponds to p, in ISO 2503.

NOTE 2  THis definition applies only to compressed gases and not to liquefied gases and dissolved gases (acetylgne).

4 Symbgls and terminology

The symbols|used for the physical characteristics are given in Table 1.

Table 1 — Notations, symbols and desighations

Symbol Designation
P Working pressure
Dt Valve test pressure
)2 Inlet pressure
)2 Rated outlet pressure
P3 Test inlet pressure; (2 p, + 100) kPa
D4 Closure pressure
Pamax Maximum ‘closure pressure
Ds Test outlet pressure
(02 Standard discharge
Omax Maximum discharge
Orv Discharge of the relief valve
R Coefficient of pressure increase upon closure, (p4 — p2)/p2
i Irregularity coefficient, (ps — po)/p2

5 Design requirements

5.1 General

VIPR shall operate satisfactorily over a range of service temperatures, from — 20 °C to + 65 °C. The range
may be extended for short periods (e.g. during filling). Where higher or lower service temperatures are
required for longer periods, the purchaser shall specify accordingly.

VIPR shall be capable of withstanding the mechanical stresses or chemical attack they may experience during

intended service, e.g. during storage, valving into cylinders, filling processes, transportation and end use of the
cylinder.

4 © 1SO 2007 — All rights reserved
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5.2 Description

This International Standard does not prescribe the components that the VIPR shall comprise.
A cylinder valve with integrated pressure regulator typically comprises

— a body,

— an inlet connection to the cylinder,

— a main shut-off mechanism (to isolate the device from the high pressure gas in the cylinder),

— l filling connection (it may be fitted with a non-return valve or an isolating valve),
— the pressure regulating mechanism(s),

— & pressure relief valve on the low pressure side of the regulating mechanism(s)/and
— an outlet connection (for the end user).

A VIER can also be fitted with

— @ secondary operating mechanism to set the outlet flow,

NOTH Some devices can have both mechanisms, some othersgan have only one.
— & pressure relief device to protect the cylinder,

— & siphon tube,

— @ screwed plug or cap on the outlet and/or the filling connection,

— an excess flow limiting device,

— & means of preventing the ingress of atmospheric air,

— @ residual pressure retaining device (see 1ISO 15996),

— pressure indicator{s) on the high and/or low pressure sides of devices,

— & flow contrakdevice,

— I flow.ndicator (e.g. flowmeter or flow gauge) and

Iter(s).

5.3 Materials

Metallic and non-metallic materials in contact with the gas shall be chemically and/or physically compatible
with the gas (see ISO 11114-1 and ISO 11114-2).

Because of the risk of forming explosive acetylides, VIPR for acetylene may be manufactured from copper-
based alloys only if the copper content does not exceed 70 % (by mass). The manufacturer shall not use any
procedure resulting in copper enrichment of the surface. For the same reasons, silver content of alloys shall
be limited for acetylene VIPR. The acceptable limit varies between 43 % (by mass) and 50 % (by mass), but in
no case exceeds 50 % (by mass).

© 1SO 2007 — All rights reserved 5
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Ignition resistance in oxygen or other highly oxydising gases (see ISO 10156) of non-metallic materials and
lubricants shall have been established by an appropriate test procedure (see ISO 11114-3). Where, during the
filling of gas mixtures containing oxygen (even if the final mixture is less oxydising than air), there is the
possibility that high pressure oxygen comes into contact with such material, the purchaser shall specify

accordingly.

Non-metallic sealing material for use with air, oxygen and oxygen-enriched gases shall be capable of

withstanding

5.4 Press

Devices othd
the fail-safe

If pressure ¢
pressure gad

5.5 Filling

The filling ¢
ISO 5145, th
connection i
it shall be pr
removed onl
before becon

If the filling ¢
with a gas w

The filling cq
described in

an ageing sensitivity test.

ure indicators

r than pressure gauges may be used to indicate pressure or tflow. Pressure indicators shall
ype, i.e. the operator shall not be injured in case of failure.

auges are used, they shall comply with the safety features of ISO 5171. This applies al
ges used to indicate flow.

connection

bnnection shall be designed to handle the intended service conditions. It shall comply
e relevant national standards (see ISO/TR 7470) or be a proprietary connection. If the
separate to the outlet connection and is not equipped with a_aoh-return valve or isolating

i by the use of a special tool. Where applicable, such a‘device shall be designed to ven
ning disengaged.

b.15.

5.6 Cylinger connection

The connect
ISO 10920).

If other conn|
strength is a

5.7 Outle

The connect

on to the cylinder shall be in\accordance with international or national standards, (e.g. 255

hieved.

connection

on shallhbe either

be of

50 to

with

filling
alve,

pvided with a pressure-tight device, e.g. a valve pressure plug of a cap which can be operated or

t gas

pnnection is made through the outlet connection, it‘shall be designed so that it does not intg¢rfere
thdrawal connection made in accordance with thé relevant national or International Standard.

nnection non-return valve, if fitted, shall eomply with the requirements of 5.15 after testing as

, See

ectors are used, evidence shall be provided by the manufacturer that an equivalent mechanical

a) a proprigtaty fitting; if a quick connection is used, it shall comply with the endurance tests of ISO 728

D or

b) a welding hose connection (e.g. ISO 3253 for a threaded connection or ISO 7289 for a quick connection

or other

c) ahighp

regional or national standards) or

ressure cylinder valve outlet connection (e.g. ISO 5145).

If a residual pressure valve is fitted to the outlet connection, it shall be designed so that it does not interfere

with a gas wi

thdrawal connection made in accordance with the relevant standard.
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Outlet pressure for acetylene

For acetylene, the closure pressure p, shall not exceed 1,5 bar for all inlet pressures when the pressure

adjus

5.9

ting device is fully charged.

Flow control valve (flow controller)

If a flow control valve is fitted, the flow control knob and the valve spindle shall be captive such that they
cannot be dismantled without the use of a tool.

Com

pliance shall be tested by attempting to remove the knob and spindle without the use of a tool.

5.10

The pressure adjusting device, if fitted, shall be captive and shall be removable only by'the use

VIPR
cons
pass
the o

Com

5.11

The
filter)

the p
equa

5.12

The
cycle

If the
to 6.1

5.13

5.13.

The
by th

I Flow performance and characteristics

Pressure adjusting device

shall be designed so that the pressure regulator valve cannot be held ,in)the open
pquence of the pressure regulator spring being compressed to its solid length,and thereby al
from the high pressure to the low pressure side. For VIPR designed to allow filling of the cyl
Litlet connection, a special tool may be used to hold the pressure regulatervalve open for filli

bliance shall be tested by visual inspection.

Filtration
bressure regulator valve seat shall be protected from, particulates contamination (e.g. by
A dust filter, having an effective cross-section conmipatible with the discharge, shall be m

ressure regulator upstream of the pressure regulator valve. The filter shall retain particles gr
to 0,1 mm.

Main shut-off valve

main shut-off mechanism shall méet'the requirements given in 5.15 after 2 000 opening
5. The test is described in 6.14.1:

main shut-off valve is the pressure regulator valve itself, an endurance test shall be perform
4.2. The requirements stated in 5.15 shall be respected after 100 000 cycles.

Flow and pressure performance for regulators without flow metering devices

standard discharge, 0, and the rated outlet pressure, p,, shall be in accordance with the
b manufacturer.

bf a tool. The
osition as a
owing gas to
nder through
hg only.

the use of a
punted within
eater than or

and closing

ed according

alues stated

The testmethod for the standard discharge, /4, and rated outlet pressure, p,, IS given in 6.0.2.

The test method for the flow characteristic is given in 6.6.3.

5.13.2 Coefficient of pressure increase upon closure R

The coefficient R shall be less than 0,3 when determined in accordance with 6.6.4.

5.13.3 Irregularity coefficient i

The coefficient i shall be within the limits + 0,3 when determined in accordance with 6.6.5.

©I1SO
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5.14 Press

ure relief valve

A pressure relief valve shall be provided as a component part of the pressure regulator. In the case of
acetylene, such a valve is optional and its performance will be specified by the manufacturer. The
overpressure protection device shall be

a)

pre-set to a fixed value or to a fixed differential value above the reduced pressure and

b) adjustable only with the use of a special tool.

A pressure relief valve (if fitted) shall lift automatically to relieve excess pressure and shall reset at a pressure

>poorthes
For the whol
stopped with
and at the in

The minimun
a pressure p

NOTE TH

5.15 Leakad

5.15.1 The

5.15.2 The
exceed 6 cm

The test for |

5.16 Mech

5.16.1 The
without perm
For acetylen

The outlet si
for compresg
showing any

The test for 1

5.16.2 If thd
test in accor

et pressure:

e inlet pressure range, the relief valve shall remain gas tight according to 5.15 whenthe f
the adjusting pressure device totally screwed in. The test shall be performed at/least at ;
et pressure corresponding to pg if ps is greater than p,.

N discharge of the relief valve Ogy, shall be equal to or greater than the standard discharge
bv = 2 po. The test for the relief valve is described in 6.7.

e relief valve and other protection devices should be fitted in such a way that.gas will be discharged s3

ge
otal external leakage (to the atmosphere) shall not exceed6 cm3/h.

fotal internal leakage (through the pressure regulator valve or the main shut-off device) sha
B/h.

bakage is described in 6.12.

hnical strength

nlet side of the VIPR (valve to the-cylinder connection) shall be capable of withstanding, for
anent deformation or rupture;x2,25 x p,, for compressed gases and 1,5 x p,, for liquefied g
e VIPR, this pressure testrshall be carried out at 450 bar.

e of the VIPR shallcbe-Capable of withstanding four times its rated outlet pressure, p,, or 6
ed gas and liquefiedtgas and 30 bar for acetylene (whichever is the greatest) without ruptur
sign of deformation.

hechanicalstrength is described in 6.5.

VIPRis intended to be fitted on cylinders with a protection cap or guard, it shall pass the
lance with ISO 11117. After the drop test, the cylinder shall be pressurized to one bar mini

oW is
w P3

0 at

fely.

Il not

P min
Ases.

0 bar

ng or

drop
mum,

the shut-off

ialtia chall ha ~Alac h tha alaciirn tarain o ad by tha maan i fant ray A

A ant $ 1t n 1fi . hy picine~ o
arvC—otiair T CIOSCU—wWiththC—CIOSTUTrCtoOrquC—opC oMU oy thitTarndrattor T O oy osStig—a

ever,

and the VIPR shall comply with 5.15. After the drop test, the filling port non-return valve, if fitted, shall comply

with 5.15.1.

NOTE

Distortion of the VIPR due to the drop is not a failure of the test.

5.16.3 If it is not intended for the VIPR to be fitted on cylinders with a protection cap or another form of guard,
an impact test shall be carried out (see Annex A).
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Resistance to ignition

1 Oxygen

VIPR for oxygen and other gases with oxidising potential greater than air (see ISO 10156) shall not ignite or
show internal scorching damage when submitted to an oxygen pressure surge test.

Where during the filling with gas mixtures containing oxygen (even if the final mixture is less oxydising than
air) there is the possibility that high pressure oxygen comes into contact with such material, the purchaser

shall

specify accordingly.

The {

5.17.

VIPR
the tu

5.18

Flow
mant

5.19

5.19.1 Cleaning

VIPR
acco

5.19.

If lub
gas S

5.19.

VIPR
VIPR

The fest for loosening torques is given in 6.13. Torques are given in the documentation reques

many

bst for ignition is described in 6.16.

P Acetylene

for acetylene shall pass the acetylene decomposition test described in Annex A.of' 1ISO 7291
be connected to the filling port and with any non-return valve open.

Requirement for VIPR with flow metering devices

metering device requirements are given in EN 13918. The agccuracy class shall be spe]
facturer.

Constructional requirements

shall be supplied clean to meet the requirements of the intended service. Lubricants a
dance with 5.19.2. Cleanliness levels for oxygen service are specified in ISO 15001.

R Lubricants

icants are used that are liable to come in contact with the gas, they shall be compatible with
ervice and the materials of eonstruction in the specified pressure and temperature range.

B Integrity of valve assembly

or its component/parts in normal use.

facturér(see 6.2).

5.20

1999, with

cified by the

e allowed in

the intended

shall be constructed and assembled in such a way that it is not possible inadvertently to gismantle the

ted from the

Valve operating device

It shall be designed to permit the closure of the valve after exposure to a flame. The test method for flame
resistance is given in 6.18.
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6 Test methods

6.1

6.1.1

General

Conditions

Before VIPR are introduced into service, they shall be submitted for prototype testing. Prototype testing is
valid for a given family of valves having the same basic design.

Variations to

connections do not require further prototype testing.

Changes to
diaphragm, s

Type variant

Changes of
new family a

No VIPR ori

he internal components for reasons of gas/material compatibility (for example O-ring, pa
pindle, lubricant) constitute a type variant within the given family.

5 require repetition of the relevant parts of the type test.

nd require the full type test.

s components used in the test programme shall enter normal servicé,

6.1.2 Ambient conditions

Except wher

6.1.3 Test

Carry out tes

b otherwise stated, carry out tests at ambient temperature:

gas

ts with clean, oil-free dry air or nitrogen.

king,

he basic design dimensions of components or changes of the valve body material constitute a

In all cases,|carry out tests with dry gas with a maximum moisture content corresponding to a dew |point
of — 40 °C at|atmospheric pressure.
When a VIPR is tested with a gas other than that for which it is intended, convert the flows as shon in
Table 2.
Table 2 — Conversion coefficients
Coefficient for
Test gas @
Air o, N, Ar H, co, | NO He Xe C,H, | ClH,

Air 1 0,950 | 1,02 | 0,851 3,81 0,81 0,81 2,695 0,47 1,05 0,800

N 0,983 ] 10,930 1 0,837 3,75 0,79 0,79 2,65 0,46 1,03 0,y84
@  Flow of intended‘gas = Flow of test gas x conversion coefficient.

6.1.4 Reference conditions

Flows shall be corrected to 23 °C and 101,3 kPa.

10

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=c69ffc6f54b328311434dd05aff9fbc7

6.2

ISO 22435:2007(E)

Documentation

The manufacturer shall make available to the test body the following documents:

— a set of drawings consisting of the general arrangement, parts list, material specifications and detail
drawings including assembly torques and detail of thread sealing/locking components; any type variant
within the given family shall be clearly identified;

— description of VIPR and method of operation;

— information on the field of application of the VIPR (gases and gas mixtures, pressures, use with or without

—

6.3

alve protection device, etc.); it shall be clearly indicated which gases and gas mixtures can
ach type variant;

ertificates of material compatibility as required.

Number of test samples

A minimum of eight samples valves (ten for a VIPR with flowmeter) are required:

—

—

— 1

— 1

Inad

— 1

— 1

— 1

ne sample for the mechanical strength test;

ne sample for the safety test;

wo samples for the flowmeter mechanical strength;

ne sample for the performance, functional and operating characteristics and the relief valve;
Wwo more samples for the relief valve, the loosening torques and for flame resistance;

hree samples for the leakage and endurance tests.

dition, the following are required:

hree samples for the ignition test (in the case of valves for oxygen cylinders);

hree samples for the-acetylene decomposition (in the case of valves for acetylene cylinders)

hree samples forthe impact test if needed.

©I1SO

2007 — All rights reserved

be used with

11


https://standardsiso.com/api/?name=c69ffc6f54b328311434dd05aff9fbc7

ISO 22435:2007(E)

6.4 Test sequence

Tests shall be carried out in accordance with the schedule given in Table 3.

Table 3 — Sequence of tests

Test Subclause Test Valve Valve
Test Condition of test valve | temperature sample
sequence No. °c number samples
1 |Mechanical strength test 65 | As received 2045 1 1
( Isl 1 VI CoourT uriarrivel ,
2 Mechanical strength test 6.5 As received from 2045 1 1
(Ipw pressure chamber) sequence 1

Pfessure retention of the
3 low pressure side of the 6.8 As received 205 2 1
pressure regulator

Flowmeter mechanical

4 6.9 As received 205 9to 10 2
strength
5 | Fpwand pressure 6.6 | As received 205 3 1
performance
6  |Apouracy of VIPR with 610  |As received 50+ 5 3 1
flowmeter
Agcuracy of VIPR with
7 flowmeter and with fixed 6.11 As received 20+5 3 1
ofifices
One sample a@s
8 Ptessure relief valve 6.7 received frem 20+t5 3to5 3
sequence 5
9 Leakage 6.12 Asreceived 205 6to8 3
From test sequence 9,
10 Leakage 6.12 aged at 65 °C for 20+5 6to08 3
5 days
11 Epdurance of thg main 614 As received from 20+5 6108 3
shut-off mechanism sequence 10
12 Epdurance of the 6.15 As received from 20+5 6108 3
nen-return valve sequence 11

13 |Léakage .12  |Asreceived from 2045 6108 3
sequence 12

14 | L¢akage .12  |Asreceived from 65+5 6t08 3
sequence 13

. As received from
1

15 Lbdl’\dyc O. 14 Sequence 14 = U L°J \O LV e} J
16 Operating and loosening 6.13 As received from 20+5 4 1
torques sequence 8
17 Flame resistance 6.18 AS recgwed 800 to 1 000 5 1
(if applicable)
o As received
18 Ignition 6.16 (if applicable) 20+5 — 3
19 Acetylene 6.17 As received 20+5 . 3
decomposition (if applicable)
20 Impact test — As received 20+5 — 3

12 © IS0 2007 — All rights reserved
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6.5 Test method for mechanical strength
6.5.1 All tests shall be performed on one sample.

6.5.2 For an adjustable pressure VIPR, ensure that the pressure adjusting device is in the position where
the pressure regulator valve is closed.

For a pre-set VIPR, plug the outlet.
6.5.3 Hydraulically pressurize the high pressure side of the VIPR as indicated in 5.16.1, for 2 min.
For tiistest, Teplace the igh pressure gauge, if fitted; byaplog———————— |
6.5.4| Pressurize the low pressure chamber of the VIPR as indicated in 5.16.1, for 2 min.

For this test, replace the diaphragm, relief valve and low-pressure gauge, if fitted, by plugs.

6.6 | Test methods for flow and pressure performance for regulators without flow metering
deviges

6.6.1 Number of samples

All tepts shall be performed on one sample.

6.6.2| Test method for standard discharge, 04, and rated outlet pressure, p,
An example of the test bench required for this test is shown in Figure 1. The bench should be cpnstructed in
suchfa way that the inlet and outlet pressures can beregulated separately. The equipment can bg operated by
remofe control.

The gas supply for the working pressure, p,,;'and the test inlet pressure, p3, should have sufficient capacity for
the tgsts.

All the pipelines of the pressure installation together with the valve controlling the flow should] have a flow
capagity greater than that of the ¥IPR being tested. The VIPR can be supplied from a buffer cylingler.

Carry out the test at the standard discharge, 04, and the outlet pressure, p,, stated by the manufgcturer.
With the flow control valve closed, apply an inlet pressure, p;. Set the outlet pressure to p,. Gradually open

the flow control valve’ until the standard discharge, Q4, is attained. If the outlet pressure ha$ decreased,
readjpst it to the value of p, on an adjustable VIPR. This is not possible with a pre-set VIPR.

6.6.3| Test method for flow characteristic

6.6.311— General

A flow characteristic curve shows the change of outlet pressure caused by variation of the flow from zero to
full flow at a constant inlet pressure. Different curves are obtained at different starting pressures and different
inlet pressures. (See Figures 3 and 4.)

6.6.3.2 Adjustable VIPR
Record a flow characteristic under the following initial conditions:

a) starting with a test inlet pressure, p3, outlet pressure, p,, and standard discharge, 0, close the flow
control valve and record the closure pressure, p,, after 60 s;

© IS0 2007 — Al rights reserved 13
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b)
valve an

c)

d record the closure pressure, p,, after 60 s;

control valve and record the maximum closure pressure, p4,ax. after 60 s.

starting with the inlet pressure, p,,, outlet pressure, p,, and standard discharge, 04, close the flow control

starting with a test inlet pressure, p3, outlet pressure, p, and maximum discharge, O, Close the flow

In each case, at the end of the initial conditions given above, gradually open the flow control valve in steps
and record the outlet pressure and flow at each step until the outlet control valve is fully opened.

Plot the values of flow and pressure as shown in Figure 3.

NOTE
can produce g

The result of

6.6.3.3

Record a floy

a) starting
Oq;

b) starting
0.
NOTE 1 TH

falling).
Plot the valu
NOTE 2 Fi

increasing inlg

6.6.4 Test
This does no

Use the tes
pressure, p;
valve. The ir
pressure, py,

R=

A

V ]

Pre-set VIPR

£ £l =i A sl o H ot Lakaiak. 1+ £ A +
TOCS U oW AN pPresSSurc e aSurctwith T mCreasSig Ottt T PTreSSUTrC (Wi TeSUTSTTOUTTT a UCUTITasSTTg

curve at higher pressures due to hysteresis.

the test shall be registered in the test report.

v characteristic using the procedure described in 6.6.3.2 under the following conditions:

bt the closure pressure, py, resulting from the test inlet pressure, psand the standard disch

bt the closure pressure, p, resulting from the rated inlet pressare, p,,, and the standard disch

e closure pressure obtained will depend on the pressurecharacteristic of the pressure regulators (rig

ps of flow and pressure as shown in Figure 4.

jure 4 shows a typical flow characteristic forla pre-set VIPR with a rising pressure characteristic in wh
t pressure tends to hold the pressure regulator valve closed.

method for coefficient of pressure increase upon closure R
t apply to VIPRs with a flowymetering device.

equipment shownCin Figure 1. Adjust the test VIPR to the standard initial conditions,
outlet pressure, @5,"and standard discharge, Q4. Stop the discharge by closing the flow ¢
dicator on thelow pressure gauge will move to a higher value and stabilize. Note the cl
after 60 s and.from it determine the value of R using the expression:

[~ P2

2

flow)

arge,

arge,

ing or

ch an

inlet
bntrol
bsure

6.6.5 Test

This does no

method for irregularity coefficient i

t apply to VIPRs with flow metering devices.

Use the test equipment shown in Figure 2. For the determination of the irregularity coefficient, i, and correct
mechanical functioning, plot a curve (see Figures 5 and 6). The curve indicates the variation of outlet pressure

as a function

14

of the inlet pressure.
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Equip the test VIPR with two calibrated gauges or recording equipment. Control the discharge of the

test VIPR by

the flow control valve and measure it by a flowmeter. With the inlet pressure, p,,, operate the pressure adjusting
device (if fitted) on the test pressure regulator and the flow control valve to obtain the standard discharge, 04, at
the outlet pressure, p,, taking into account the corrections given in Table 2. For pre-set VIPR, the test is started at
the inlet pressure, p,,, with the flow control valve of the test equipment adjusted so that the VIPR delivers its

standard discharge, Q1.

Record the value of the inlet and outlet pressures whilst the inlet pressure is varied through the range p,, to ps.

Ensure that sufficient gas is available in the gas supply to complete the test in one session.

During this test there should be a smooth regular curve, either rising to a maximum (see Figure 5) or falling

(see Fgure6

The pressure, pg, for the irregularity coefficient, #, is the highest or lowest value of the outlet-pre
the tgst in which the inlet pressure varies from p,, to p;. Determine the value of coefficien
exprgssion:

_ P52
P2

ssure during
i using the

© 1SO 2007 — All rights reserved
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16

auxiliary pressure regulator
gas suppfy
buffer cyljnder

calibrated gauges

test sample

pressure jadjusting device
test bench flow control valve
flowmete|
thermometer

1 m maxirhum.

Fjgure 1 — Example set-up for the measurement of the maximum discharge, O,
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A
Y

N

Key

quxiliary gas cylinder
primary gas cylinder
galibrated gauges

test sample

ressure adjusting device
st bench flow control valve
hermometer

0 N O g~ WN -

T N

owmeter

[
-

m maximum.

Figure 2 — Example-set-up for the determination of the pressure characteristic$
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y A P2 (1+i+R)< 14 py
p4max

P4
P4

P2

Xy

0 Q1 Qmax

Key

X flow
Y  outlet prgssure

@ Inlet presgure, p,,.
b Inlet presgure, pj.

Figure 3 — Typical flow characteristicfor an adjustable pressure regulator
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Y A
Pas | b

,,2 ~

X flow
Y  qutlet pressure

a8 Inlet pressure, p,,.
rflet pressure, p,.

o

Figure 4 — Typical flow characteristic for a pre-set pressure regulator
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Y
Py

P>

A

Key
X  flow

Ps

P1

Y  outlet prgssure

Figure 5 — Typical rising_pressure characteristic
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Y A
Py f——————————————————————
P2
P X
Key
X flow
Y  qutlet pressure

6.7

Figure 6 — Typicalfalling pressure characteristic

Test method for relief valve

The test shall be performed on one sample.

An in
press

this
decrg

6.8

The

creasing pressure is applied through the outlet connection up to the pressure given in

5.14. At this

ure, the relief valve shall be leak tight. The pressure shall then be increased up to the opening pressure
of the relief valve, which shall be noted. The pressure shall be increased up to the pressure pgf, =2 x p,. At
ressure, the discharge, Oy, of the relief valve shall be measured (see 5.14). The pressure shall be

ased and the-glesing pressure of the relief valve shall be noted (see 5.14).

Pressure retention of the low-pressure side of the pressure regulator

regulating valve within the VIPR shall be held permanently open. Pressure gauges, if

repla

ced hy blind plngc and the outlet blanked off

erny, shall be

A pneumatic pressure of p,; shall be applied to the VIPR inlet through a remote valve which is opened quickly,
the VIPR main shut-off valve being in the fully open position.

If no rupture of the VIPR occurs, the test is satisfactory. If rupture occurs, no piece shall be ejected. Venting of
gas through pressure relief devices, if fitted, is allowed.

WARNING — Adequate protection for personnel is required during this test.

©180
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6.9 Test method for flowmeter mechanical strength

The test shal

| be performed on one sample.

Apply an increasing pressure to the flowmeter up to the value 4 x p,. After 2 min, check that the flowmeter has
not ruptured. If a safety relief valve is fitted to the flowmeter and it limits the pressure to below 4 x p,, the
flowmeter is considered to comply with 5.18.

6.10 Test method for accuracy of VIPR with flowmeter

The test shal

| be performed on one sample (see EN 13918).

Test the acq
flowmeter to

6.11 Testn

The test sha
shown in Fig

6.12 Test n

6.12.1 Num

The test sha

6.12.2 Interpal leakage across the main shut-off device

6.12.2.1

The main sh

6.12.2.2 Adjustable VIPR

Measure the
outlet open.

Repeat the t
at 0,5 bar for

6.12.2.3 Pre-set VIPR

Measure the

Conditions

uracy of flow using the equipment shown in Figure 1. Repeat this test after exposure ‘q
@an inlet pressure of ps.

hethod for accuracy of VIPR with flowmeter and with fixed orifices

| be performed on one sample (see EN 13918). Test the accuracy of flow using the equig
lire 1.

hethods for leakage

ber of samples

| be performed on three samples.

Lt-off device shall be closed as specified by the manufacturer (e.g. hand wheel torque of 7 N

internal leakage at the inlet pressure, p,, with the adjustable pressure regulator open an

pst at 10 bar inlet pressure. Finally, repeat the test at 0,1 bar for toxic and flammable gase
all other gases.

internal leakage at the rated inlet pressure, p,,,.

f the

ment

m).

d the

5 and

Repeat the test at 10 bar inlet pressure. Finally repeat the test at 0,1 bar for toxic and flammable gases and at
0,5 bar for all other gases.

6.12.3 Internal leakage across the regulating valve seat

6.12.3.1

Conditions

With the main shut-off device open, carry out the following leakage test.

22
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6.12.3.2 Adjustable VIPR

Gas tightness to the atmosphere shall be tested in accordance with ISO 9090.

Gas tightness of the regulator valve assembly:

a) The gas tightness of the regulator valve seat is tested at the maximum inlet pressure, p,,, for 5 min. The
regulator valve shall be closed (pressure adjusting screw completely unscrewed) and the outlet open. An
escape of gas of 0,2 mbar I/min (12 cm3/h) is allowed.

b) The gas tightness of the regulator valve is also tested with the outlet closed and the pressure in the low

ffressure chamber adjusted to the value of p, with the pressure adjusiing screw. The value pf p, shall be
¢onstant during the test period of 5 min.

Both ftests shall be repeated with the critical test pressure, ps.

6.12.8.3 Pre-set VIPR
Gas lightness to the atmosphere shall be tested in accordance with ISO 9090.

The gas tightness of the regulator valve seat is tested at the maximum ‘inlet pressure, p,,4, With the outlet
conngection closed. The value of the outlet pressure shall be constant.during the test period of 5 nfin.

The test shall be repeated with the inlet pressure, p5.

6.12.4 External leakage

Meagure the external leakage of the VIPR at the inlet pressure, p,;, with the adjustable pressyre regulating
mechanism in the fully open position with the outlet closed and the main shut-off device in the opgn position.

Repgat the test at 10 bar inlet pressure. Finally fepeat the test at 0,1 bar for toxic and flammable gases and at
0,5 bpr for all other gases.

6.13| Test method for operating.and loosening torques
The test shall be performed on one sample.

Meagure the torques Using an appropriate torque spanner and check that they conform with the
manufacturer's specification given in the documentation (see 6.2).

6.14| Test method for endurance of the main shut-off mechanism

6.14./1 Independent shut-off valve upstream of the regulator valve

The testshal-be-performed-on-three-samplespre-aged-at-65 or-5-days- epeated fully
opening and closing of the shut-off valve. Pressurize the VIPR through the inlet connection to p;. Close the
valve either by using a closing torque of twice the minimum closing torque specified by the manufacturer or
one of 7 N-m, whichever is less, or using the procedure/system proposed by the manufacturer. After at least
6 s, release the pressure downstream of the valve seat to atmospheric. After at least 6 s, open the valve,
without applying significant torque when it is in the fully open position, and repressurize it. Repeat this cycle to
a total of 2 000 cycles (see Annex B for detailed procedure).

Ensure that, during the test, friction does not cause a significant increase in temperature.

After completion of the test, the samples shall be subjected to the tightness tests in accordance with 6.12. The
tightness test shall be performed at ambient temperature, — 20 °C and + 65 °C.
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When the endurance test and the subsequent leakage tests have been completed, sealing elements such as
diaphragms, bellows, O-rings, shall be subjected to a visual check for unacceptable wear and/or damage.

6.14.2 Pressure regulator valve acting as main shut-off valve

6.14.2.1 Shut-off function obtained by unscrewing the pressure-regulating mechanism

The test shall be performed on three samples pre-aged at 65 °C for 5 days. For this test the VIPR shall be
installed so that the inlet is connected to a source of test gas at p,;. The pressure adjusting mechanism shall
be set in order to reach the nominal pressure, p,, and flow, Q4. After performing the setting, the VIPR shall
then be subjected to the required cyclic testing (see 5.12). Each cycle consists of:

— pressurikation of the inlet connection at the test pressure, p,4, with the outlet connection closed,
— opening|of the outlet connection after 3,5 s;

— closing ¢f the supply line to the inlet connection after 5 s in order to let the pressure,in/the inlet chgmber
reach atmospheric pressure;

— closing ¢f the outlet connection and starting of a new cycle when the flow is ended.

The test appgratus shall incorporate valves upstream and downstream of the.fegulator being tested in orgler to
permit introdfiction and venting of the test gas.

After complelion of the test, the samples shall be subjected to the tightaess tests in accordance with 6.12. The
tightness tes} shall be performed at ambient temperature, — 20 °C-and + 65 °C.

When the endurance test and the subsequent leakage tests;shave been completed, sealing elements sufh as
diaphragms, [bellows and O-rings, shall be subjected to a.visual check for unacceptable wear and/or dampge.

6.14.2.2 Shut-off function obtained by disconnecting the outlet connection (shut-off valve in the olitlet
connection pnd pre-set regulator)

The test shall be performed on three samples pre-aged at 65 °C for 5 days. For this test the VIPR shall be
installed so that the inlet is connected tg~a‘source of test gas at p,;. The pressure adjusting mechanism| shall
be set in order to reach the nominal pressure, p,, and flow, Q4. After performing the setting, the VIPR|shall
then be subjécted to the required cyclie testing (see 5.12). Each cycle consists of:

— pressuriration of the inlet Gonnection at the test pressure, p,, with the outlet connection closed;

— opening|of the outlet:connection after 3,5 s;

— closing ¢f thessupply line to the inlet connection after 5 s in order to let the pressure in the inlet chgmber
reach atmosSpheric pressure;

— closing of the outlet connection and starting of a new cycle when the flow is ended.

The test apparatus shall incorporate valves upstream and downstream of the regulator being tested in order to
permit introduction and venting of the test gas.

After completion of the test, the outlet connection incorporating the shut-off valve shall be submitted to the
following endurance test. With the inlet of the VIPR being pressurized at p; and the down stream line shut-off,
the outlet connection shall be disconnected, the upstream and the downstream lines being under pressure.
The duration of each cycle shall be not less than 1 min. 100 000 cycles shall be performed.

After completion of the test, the samples shall be subjected to the tightness tests in accordance with 6.12. The
tightness test shall be performed at ambient temperature, — 20 °C and + 65 °C.
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When the endurance test and the subsequent leakage tests have been completed, sealing elements such as
diaphragms, bellows and O-rings, shall be subjected to a visual check for unacceptable wear and/or damage.

6.15 Test method for endurance of the non-return valve

The test shall be performed on three samples (same samples as above, see 6.14).

Pressurize the non-return valve, if provided, through the filling port to p,;. Open and close the non-return valve
as specified by the manufacturer. Return the pressure to atmospheric pressure. Repeat the operation
1 000 times.

After

6.16| Test method for ignition

6.16.1 Number of samples

The test shall be performed on three samples.

6.16.2 Adjustable pressure VIPR

Before starting the test, keep the test VIPR at room temperature.“Expose three samples of the
the filling connection to pressure shocks from industrial oxygen[minimum 99,5 % purity; hydroca
equal to 10 ug/g (10 ppm)]. Use the test equipment shown jn Figure 7.

Increpse the pressure from atmospheric pressure uptto the test pressure in a time of 20_(5) n
prior fo the test VIPR (see Figure 7). Use a test pressure equal to p,;. Gas temperature to be (60 ;

Apply a series of 20 pressure shocks at intervals of 30 s. Apply each pressure shock for 10
presqure shock, return the test VIPR to atmospheric pressure, not by means of the pressure reg
an upstream venting valve. Between(pressure shocks, hold atmospheric pressure for at le
Figurg 8).

Durinlg one test series, do not decrease the inlet pressure (test pressure) by more than 3 %.

If the|shut-off valve is located’as shown in Figure 9, carry out the tests under the following conditi

mon-return valve closed;

mon-return~valve opened and shut-off valve closed;

mon-return valve opened, shut-off valve opened and pressure regulator valve opened;

completion of the tests, these samples shall be subjected to the tightness tests in accordance with 6.12
and ipternal checks as above.

IPR through
rbons less or

s measured
- 3) °C.

5. After each
ulator but by
ast 3s (see

DNS:

In all cases, the cylinder connection shall be plugged.

If the shut-off valve is located as shown in Figure 10, carry out the tests under the following conditions:

e)
f)

g)

non-return valve (if fitted) closed;
non-return valve (if fitted) opened, shut-off valve closed and pressure regulator valve closed,;

non-return valve (if fitted) opened, shut-off valve closed and pressure regulator valve opened

© 1SO 2007 — All rights reserved
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h)

regulator valve closed;

i)

regulator valve opened.

cylinder connection plugged, non-return valve (if fitted) opened, shut-off valve opened and pressure

cylinder connection plugged, non-return valve (if fitted) opened, shut-off valve opened and pressure

After the test has been completed, the three test VIPRs shall be dismantled and carefully checked, including
close examination of non-metallic components. They shall not show any traces of ignition.

6.16.3 Pre-s

et pressure VIPR

Test pre-set
outlet closed

For VIPRs w
If the shut-of
a) non-retu
b) non-retu
c) non-retu
In all cases,

If the shut-of]
d) non-retu
e) non-retu
f)

After the tes
close examir]

non-retu

6.17 Testn

This test sha
manifold sys

6.18 Test n

VIPRS In the normal delivery condition (with the pressure regulator valve opened) and Wi

th flowmeters, repeat the test with the flow control valve fully opened.

valve is located as shown in Figure 9, carry out the tests under the following €onditions:
rn valve closed,;

n valve opened and shut-off valve closed;

n valve opened and shut-off valve opened.

he cylinder connection shall be plugged.

valve is located as shown in Figure 10, carry out the tests under the following conditions:
n valve (if fitted) closed;

n valve (if fitted) opened and shut-off valve-closed, cylinder connection plugged;

n valve (if fitted) opened and shut-off\alve opened.

has been completed, the three-test VIPRs shall be dismantled and carefully checked, incl
ation of non-metallic components. They shall not show any traces of ignition.

hethod for resistance to acetylene decomposition

| be performeddnyaccordance with Annex A of ISO 7291:1999 for pressure regulators for
ems, through.the filling connection.

hethod for flame resistance of the valve operating device

The operatin

gtdevice of the sample valve shall be exposed for 1 min to an LPG blowpipe flame of 15

the

Liding

D mm

length, such

that the 1lame reaches a typical temperature of between oUU "C and T 0OUU "C. The ope

device shall be completely enveloped by the flame.

ating

Although the valve operating device may be damaged during the test, the valve shall still be capable of being

closed manu

26

ally after sufficient cooling.
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Dimensions in millimetres

Key

gxygen supply
inlet valve

quick opening valve
qutlet valve
onnection tube

=~ _ O

st sample
pressure transducer
thermometer

= O 00 N O O Hh W N =

0 rpeasuring point

/

4

i

5

L1

high pressure vessel with device for preheating oxygen to (60 + 3):°C

00—

Figure 7 — Test bench for ignition test
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1
Key
1 cylinder gonnection
2 main shuf-off mechanism
3 filling pori
4 check-valve (if fitted)
5  pressurefregulator

Figure 9 — Test arrangement 1 for ignition test

1
Key
1 cylinder connection
2 main shut-off mechanism
3 filling port
4 check-valve (if fitted)
5  pressure regulator

Figure 10 — Test arrangement 2 for ignition test
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7 Marking

7.1 VIPRs shall be durably and legibly marked with the following:
a) coded identification of this International Standard “/1SO VR,

b) the manufacturer's identity and model designation;

c) year and month (or week) of manufacture;

d) identification of the cylinder/valve connection;

e) &r VIPRs used without guard or cap, the maximum permitted package weight for which ‘t
een tested;

f)  the gas for which the VIPR is intended (use code in accordance with Table 5 of ISO2503:19
7.2 The flow metering device shall be marked in accordance with ISO 2503.
7.3 Pressure adjusting devices and flowmeter control valves (if fitted).shall be clearly and du

with the direction for increasing pressure and flow.

8 Instructions

In ordler to provide the necessary information for safe use;.the manufacturer of the VIPR shall m
to hid customer(s) the following data:

a) chnical description;
Teld of application;
c) ¢explication of the markings;
d) performance;
e) ipstructions for fitting thexVIPR to a cylinder;
f) ipstructions regarding the filling;
g) ipspections and tests required before, during and after filling;

h) rnecommended spare part list and maintenance procedures;

i)  gctapping instruction;

he valve has

D8).

rably marked

bke available

j) information to be transmitted to the final user:
1) general safety information;
2) field of application and limit of use;
3) start-up operating instructions including required checks;
4) correct use of the VIPR, including what to do in case of malfunction;

5) end of use.
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