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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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— in Clause 8 the kind of device has been added to the marking.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html. Official
interpretations of ISO/TC 44 documents, where they exist, are available from this page:
https://committee.iso.org/sites/tc44/home/interpretation.html.
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INTERNATIONAL STANDARD ISO 15615:2022(E)

Gas welding equipment — Acetylene manifold systems
for welding, cutting and allied processes — Safety
requirements in high-pressure devices

1 Scope

This{document establishes the general specifications, requirements and tests for deviceslocated on the
hightpressure side of acetylene manifold systems up to 2,5 MPa (25 bar)V as defined, in SO 14114. It
does|not apply to high-pressure piping, high-pressure flexible hoses or pressure regulators

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, enly the edition cited [applies. For
unddted references, the latest edition of the referenced document (ificluding any amendmenpts) applies.

ISO §171, Gas welding equipment — Pressure gauges used in welding, cutting and allied proce§ses
IS0 9090, Gas tightness of equipment for gas welding and allied processes

ISO 9539, Gas welding equipment — Materials for equipment used in gas welding, cutting and allied
processes

ISO 10297, Gas cylinders — Cylinder valves — Spécification and type testing
[SO 15296:2017, Gas welding equipment — Vocabulary

3 Terms and definitions
For the purposes of this documernt, the terms and definitions given in ISO 15296 and the follpwing apply.
ISO gnd IEC maintain termainhology databases for use in standardization at the following addresses:

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

— IEC Electropgdia: available at https://www.electropedia.org/

31
non-returyrvalve
devigethat prevents passage of gas in the direction opposite to the intended flow

[SOURCE: ISO 15296:2017, 3.4.2]

3.2

automatic quick-acting shut-off device

self-acting device that closes quickly, for example when triggered by an acetylene decomposition in the
high-pressure manifold pipework

[SOURCE: ISO 15296:2017, 3.4.10, modified — Definition revised.]

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?Z

©1S0 2022 - All rights reserved 1
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3.3

automatic pressure-actuated shut-off valve

device that automatically stops the gas supply to the regulator when the downstream pressure rises
above the maximum operating pressure

» o«

Note 1 to entry: The terms “upstream”, “upstream side”, “downstream” and “downstream side” in this document
refer to the intended direction of gas flow in the device.

34

three-way valve

device that can be manually or automatically actuated and allows gas flow from one side or the other,
but not both-sidesefthe-high-pressure-manifold-to-entertheregulatorwhileiselatingflowfrem the

other side

3.5
stop valve
device that prevents the flow of gas when closed

3.6
multifunctional safety device
device that jncorporates two or more of the safety functions

[SOURCE: IS0 15296:2017, 3.4.8]

3.7
pressure gjuge
device that ghows the actual pressure of the assembly (digital@r analogue readouts), for examplejused
in the high-pressure line of manifold systems

3.8
change-over unit
device in a fwo-sided system allowing switching the-Supply of gas to the system from either its bajnk of
cylinders o1l bundles by means of a pressure-actiiated switching mechanism without interrupting the

supply
[SOURCE: IS0 14114:2017, 3.7, modified.—~Definition revised and note to entry deleted.]

4 Design

Component§ within the devices should be designed to remain at the same electrostatic potential as the
body of the|device during operation. All metal components in contact with gas should be electrically
continuous to prevent static electricity discharges.

5 Requirements

5.1 General

The general requirements (see 5.2) apply to all the devices defined in Clause 3. The multifunctional
safety devices shall meet the general and additional requirements corresponding to each function.

All flow and leakage rate figures in this document shall be specified and measured under normal
conditions [0,101 3 MPa (1,013 bar), 23 °C].

5.2 General requirements
5.2.1 Materials

Materials used for devices shall be in accordance with ISO 9539.

2 © IS0 2022 - All rights reserved
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5.2.2 External gas leakage

The general requirements on external gas leakage shall be in accordance with ISO 9090 before and
after the tests except for the pressure resistance test. See 6.4 for test details.

5.2.3 Internal gas leakage

Where internal gas leakage is named in this document, the leakage rate shall not exceed 50 cm3/h
for devices with a connection internal bore (diameter) less than 11 mm or less than 0,41d? for larger
diameters. See 6.5 for test details.

NOTH Theexpressiom 0,4 td? gives the vatue of the flow e/, where s the tmtermat-bome (diameter),
in mrp, of the largest connection in the device.

5.2.4 Internal gas leakage after decomposition test

Where internal gas leakage after acetylene decomposition is named, the leakage rate shall not exceed
50 I/l (see 6.5 for test details).

5.2.§ Pressure resistance

The housings of the devices shall withstand a pressure of 31,5MPa (315 bar) for 5 min without any
observed leakage. After pressurization, there shall be no visible permanent deformation|(see 6.6 for
test dletails).

5.2.4 Acetylene decomposition

After the device has been tested with decomposition at 2,5 MPa (25 bar) initial pressure ir] accordance
with|6.7, there shall be no visible permanent deformation of the device. No escape of gaq shall occur
during the test. No part shall be ejected. Destruction of inner parts is permitted.

5.3 | Additional requirements to-be met by specific types of devices

5.3.1 Non-return valve

Non-return valves shall not allow the reverse flow of gas greater than 150 cm3/h (0,15 1/h) when tested
with|a back pressure 0f-0,05 MPa (0,5 bar) and 2,5 MPa (25 bar) in accordance with 6.8.2, before and
after|the 2 000-cycle fatigue test carried out in accordance with 6.8.3.

These requirements-do not apply to the non-return valve after it has been subjected to the acetylene
decomposition test.

5.3.2 Automatic quick-acting shut-off device

Automatic quick-acting shut-off devices shall he triggered hy an acetylene decampasition at 0,6 MPa
(6 bar) and 2,5 MPa (25 bar) and shall fulfil the requirements of 5.2.6. After tripping by acetylene
decomposition, the internal gas leakage shall meet the requirements of 5.2.4.

5.3.3 Automatic pressure-actuated shut-off valve

Automatic pressure-actuated shut-off valves shall be triggered (stop gas flow on high-pressure side)
at a pressure on the low-pressure signal port between 0,16 MPa and 0,20 MPa (1,6 bar and 2,0 bar) at
both 0,1 MPa and 2,5 MPa (1 bar and 25 bar) on the high-pressure side. When triggered, the internal gas
leakage shall meet the requirements of 5.2.3. See 6.10.3.1 (test 1) and 6.10.3.2 (test 2) for details.

The valve shall not be triggered when a pressure of 0,145 MPa to 0,150 MPa (1,45 bar to 1,50 bar) is held
on the low-pressure signal port for 168 h. See 6.10.3.3 (test 3) for details.

©1S0 2022 - All rights reserved 3
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Once actuated (closed), it shall not be possible for the valve to reset to an open condition without
manual intervention.

In addition to the 31,5 MPa (315 bar) pressure resistance test on high-pressure chambers in 5.2.5,
the internal chambers of the low-pressure signal port shall withstand a pressure of 6,0 MPa (60 bar)
for 5 min. During pressurization, there shall be no visible permanent deformation or leakage to the
atmosphere.

Automatic pressure shut-off valves shall meet the requirements of 5.2.3 before the decomposition test

(see 6.7) and after the endurance test (see 6.9).

5.3.4 Thrge-way valve

Three-way yalves, when closed, shall meet the requirements of 5.2.3 before the decompositidnjtest (see
6.7) and aftg¢r the endurance test (see 6.9) and the requirements of 5.2.4 after the decompaosition test.
Additional requirements for the decomposition test (see 6.7.4.4):

Sample 1: The three-way valve shall prevent the decomposition from passing through the isolated|inlet
of the valve,

Sample 2: The three-way valve shall prevent the decomposition from passing through the isolated part
of the valve,

Sample 3: The three-way valve shall prevent the decompositionifrom passing through the isolated,
intended uppstream side of the valve.

5.3.5 Stop valve

In the closefl position, stop valves shall meet the requirements of 5.2.3 before the decomposition test
(see 6.7) andl after the endurance test (see 6.9). Afterthe decomposition test, the stop valves shall meet
the requirements of 5.2.4.

During the gcetylene decomposition test, the stop valve shall prevent the decomposition from papsing
downstream of the valve.

For valves with handwheels, the closing torque applied for the decomposition test shall be the endufance
test torque as defined in the endurance test for cylinder valves in ISO 10297.

5.3.6 Prepsure gauge

If the pressure gauge is=a Bourdon-tube pressure gauge, it shall fulfil the functions and spfety
requirements specified(in ISO 5171 in addition to the requirements of this document.

6 Type testing

6.1 General

The type test methods of 6.2 to 6.10 shall be applied to sample devices to be tested for conformity with
this document. Tests shall be carried out on new devices. The test order shall be carried out as specified
in Annex A, Table A.1.

6.2 Reference values and accuracy of instruments

The accuracy of the pressure-measuring instrument shall be within + 3 % of the measured value. For
this purpose, the maximum measuring range (full scale) and class of the pressuremeasuring instrument
to be used shall be selected appropriately.

© IS0 2022 - All rights reserved
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All pressures shall be given in megapascals (MPa) and in bars (bar). If the temperature at the test
assembly is outside the range of (20 + 5) °C, the pressure shall be corrected in accordance with the ideal
gas law. Consequently, the test shall be carried out at low temperatures with a lower initial pressure
and at high temperatures with a higher initial pressure. The minimum temperature shall be 5 °C.

6.3

Test gases

The decomposition test shall be carried out with an acetylene supply source of purity of at least 99,5 %.
All other tests shall be carried out with oil-free nitrogen or air.

6.4

Confprmity with the requirements of 5.2.2 shall be checked

6.5

With| the device under test in the closed condition, connect the upstream 'side to a gas s
maximum operating pressure, with the downstream side open to thel atmosphere. Che
internal gas leakage at the device outlet meets the requirements of 5.2.3 and 5.2.4. The q
meagurement of the leakage rate shall be carried out in the same mafiner as specified in IS

6.6

One

No other tests shall be carried out on the sample either®efore or after this test. The sample
not e used for any other purpose.

6.7

6.7.1 General

Three samples shall be checked against the requirements of 5.2.6. The device shall be ins

test

is giyen).

6.7.2 Test conditions

The

—External gasleakage

Internal gas leakage test

Pressure resistance test

sample shall be checked against the requirements af\5.2.5 by means of a hydraulic-p

Acetylene decomposition test

set-up given in Figure 1, so the. decomposition is initiated on the upstream side (if a fl

devices shall bechecked as follows using a test set-up as shown in Figure 1 or Figure 2

tube lengthibetween key 2 and key 3 (/;) of Figure 1: 100 mm =* 3 %j;

ignitioirtube length (1,): 5 m + 3 %);

burce at the
ck that any
rocedure of
D 9090.

ressure test.

tested shall

talled in the
w direction

tube length (I5): 1 m + 3 %);

for samples with an inner diameter of connection up to 10 mm, the internal diameters
(key 4 of Figure 1 and Figure 2) shall be 10 mm * 0,5 mm;

of the tubes

for samples with an inner diameter of connection larger than 10 mm, the internal diameters of

the tubes (key 4 of Figure 1 and Figure 2) shall be equal to or larger than the inner
connection, but not larger than 1,2 times the inner diameter of connection;

industrial acetylene, static gas phase;

ignition by fusible metal wire, ignition energy less than 100 J.

© IS0 2022 - All rights reserved
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1 pressure-measuring device 4  steel tube
2 inlet valve 5 testsample
3 ignition unit 6  outletvalve

I, 1, I3 tube

6.7.3 Tes{
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device |
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Figure 1 — Acetylene decomposition test set-up

[ procedure and test precautions
cedure is as follows:
le test assembly shall be leak-tested with nitrogen at 2,5 MPa (25 bar);

ual gas shall be depressurized and evacuated down to atleast 1 000 Pa (10 mbar) abs
e system or the whole system shall be purged at least thrée times with acetylene (test

re system shall be filled with acetylene to a pressure of 2,5 MPa (25 bar) (for san
d to be tested in the closed position also behind the'closed sample), depending on the tyj
eing tested;

assembly shall be isolated from the acetylene gas supply;

— itshall e ensured that the inlet valve (key 2)iand outlet valve (key 6) are closed and controls g

the posi
— all pers

— theigni
occurre

— thedev

All precauti

6.7.4 Add

tion required for the test;
bnnel shall be evacuated from the area of the test to a suitably safe location;

[ion circuit shall be operated and a check carried out to determine whether a detonatio
d;

ce shall be examin€éd using the pass or fail criteria as defined in Clause 5.

bns shall be takeh to protect personnel from the effect of fire and explosion.

itional test conditions for certain devices

plute
as);

hples
pe of

rein

h has

6.7.4.1 Alrtomatic quick-acting shut-off device

In addition to the acetylene decomposition test of three samples with 2,5 MPa (25 bar), another three
samples shall be subjected to an acetylene decomposition test with 0,6 MPa (6 bar) in the same manner
as 6.7.1 to 6.7.3. Automatic quick-acting shut-off devices shall be tested in the open position. The device
is normally in the open position and intended to work in the event of an emergency.

6.7.4.2 Automatic pressure-actuated shut-off valve

Automatic pressure-actuated shut-off valves shall be tested in the open position. The device is normally
in the open position and intended to work in the event of an emergency.
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6.7.4.3 Pressure gauges

When testing pressure gauges (3.7), replace element 5 in Figure 1 with a special T-fitting with an
internal diameter of 10 mm #* 0,5 mm and a branch line (internal diameter 4 mm # 0,5 mm and total
length of the branch line of 50 mm * 3 %) and connect the device to the branch line. When testing
pressure gauges, the internal diameters of the tubes of length /; and [, shall be 10 mm + 0,5 mm.

6.7.4.4 Three-way valves

The required three samples of the three-way valve shall each be tested in a different manner (see
Figure 2).

Sample 1: with [, on the intended downstream side and one intended upstream side isolated.

Sample 2: with I, on one intended upstream side (manifold side) while this upstreamiside i$ completely
isolated from the other two connections of the valve.

Sample 3: with [, on one intended upstream side (manifold side) while this upStream side i§ open to the
interjded downstream side.

In the case of a three-way valve with a pressure-actuated switching 'mechanism (changg-over unit),
whete the upstream side cannot be isolated, sample 2 shall be tested-analogue to sample 1.

1 3
2 A
Y {XA!S/7
4 ly
I l., =
6 '
a) Test set-up for sample 1
1 5
& X A ool
&9V :
h l, L .

b) Test set-up for sample 2

©1S0 2022 - All rights reserved 7


https://standardsiso.com/api/?name=ef8c6553fdf3f3aebf7a7f6679b02cc5

ISO 15615:

2022(E)

7 )
oo 3 . 5 | .
&9 ﬁQ } P .
Lt b .
6

T

Key
1 pressufre-measuring device 4  steel tube
2 inlet valve 5 testsample (three-way valvé)
3 ignitioh unit 6  outlet valve
7
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6.7.4.5 St

Stop valves

6.8 Non-]

6.8.1 Genleral

For the test]
open the val

6.8.2 Rev|
Three samp

An example
methods for
as accurate

Before this

c) Test set-up for sample 3

ngths side closed

ure 2 — Test set-up for the acetylene decomposition teston three-way valves

pp valves

Ghall be tested in the closed position.

return valve test

s, the samples shall be installed in the most disadvantageous position (gravity acti
ve).

erse flow test for nonyreturn valves
les shall be checked against the requirements of 5.3.1.

of a set-up_ofthe equipment for the reverse flow gas test is given in Figure 3. Othel
leakagesare permitted, provided that it can be shown that these test methods give re
hs those:available from the method given in ISO 9090.

test is performed, it shall be ensured that the non-return valve passes gas in the ng

direction of

ng to

test
sults

rmal

flaaz
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NOTH

6.8.3

Thre
the fi
200
the 1
closd
valvd

hut-off valve

urge valve
ressure-measuring device

st sample (non-return valve)

SN ) W&y ]

Fatigue test for non-return valves

rubber hose

water

graduated cylinder

Nitrogen or air.

2

Intended flow direction of item 4 is reversed to the system flow direction:

Figure 3 — Set-up for reverse gas flow test

A
ok

1
5.
(%

>

1
—@—th

Key

1 pressure-measuring device a Nitrogen or air.
2 test sample (non-return valve) b Purge.

A, B, C valves

Figure 4 — Fatigue test set-up

e samples shall be checked against the requiremehnts of 5.3.1. The set-up of the equipment for

htigue test is given in Figure 4. The following pre€edure describes the sequence of

) cycles). A sudden pressure (less than 100 ms) of 1,5 MPa (15 bar) is admitted throug
ormal direction of flow to the device beingtested and maintained for at least 5 s. Va
d and valve B is opened to vent the upstream side for at least 5 s. Valve B is then closed
C being opened for at least 5 s to ventithe downstream side.

ne cycle (of
h valve A in
ve A is then
followed by

6.9 Endurance test for three-way valves, automatic pressure-actuated shut-off valves

and

stop valves

One test sample shall be checked against the requirements of 5.3.3, 5.3.4 or 5.3.5. The endurance test
shall be in accordance with ISO 10297, with the deviations of 500 cycles and a test pressure of 2,5 MPa
(25 bar).
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The internal gas leakage of the valve in the closed position shall fulfil the requirements of 5.2.3 before
and after the endurance test.

6.10 Trip pressure test for automatic pressure-actuated shut-off valves

6.10.1 General

Three test samples shall be checked against the requirements of 5.3.3.

6.10.2 Equipment

The set-up df the test equipment is given in Figure 5.
X 5
@+

1 6

DI >

Key

1 inletvalye 4 -\ signal port pressure indicator
2 pressurg-measuring device 5’ signal port valve

3  testsample 6 outlet valve

Figure 5 — Test equipment for automatic pressure-actuated shut-off valves

6.10.3 Test procedure

6.10.3.1 Tgst1

With the vglve under test in the open condition and zero pressure on the signal port, set 0,1 MPa
(1 bar) supplly pressuxe and open control valve 6 to obtain a nominal flow of gas through the test yalve.
Increase th¢ pressure on the signal port at a rate of approximately 0,2 MPa/min (2 bar/min) untjl the
valve under| test\triggers and stops the gas flow. Record the signal pressure and repeat the test] four

times (givingatotal of five tests) The signal pressure shall meet the requirements specified in 5 313 for

all five tests.

6.10.3.2 Test 2

Repeat test 1 (see 6.10.3.1) with the supply pressure set at 2,5 MPa (25 bar).

6.10.3.3 Test3

With the valve under test in the open condition, set 1 MPa (10 bar) supply pressure with control valve 6
closed (no flow). Set the pressure on the low-pressure signal port to between 0,145 MPa and 0,150 MPa
(1,45 bar and 1,50 bar). Leave the equipment set in this condition for 168 h. After 168 h, open valve 6 to
check that the valve under test has not closed.
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Manufacturer's instructions

When distributed, the device shall be accompanied by the manufacturer's instructions, which shall
contain the following information as a minimum:

a)
b)
‘)
d)
e)
f)
g)
h)

8

the function of the device;

operational data and nameplate rating (e.g. maximum operating pressure, gas flow characteristics);

the type of gas: acetylene;

instructions for installation of equipment;

rocedures to be carried out prior to operation;
rocedures for safe operation; in particular, replacement of the device if an incident is |
instructions in the event of malfunction;

fecommendations concerning inspection, testing, maintenance @nd lifetime (in|
¢ompetence requested for the responsible personnel);

maximum inner tube diameter (corresponding to the applied test tubes according to|
¢onnected.

Marking

All marking shall be legible and durable.

Markings shall be rubbed by hand, without undue pressure, first for 15 s with a cloth
distilled water, then for 15 s with a cloth soaked with petroleum spirit.

The marking shall remain legible after this-procedure.

The following information shall be included:

a)
b)

A reference to this documenit:(i.e. ISO 15615:2022).

The kind of device (e.g."non-return valve) except for pressure gauges and stop valve
mname of the safety device cannot be marked, the following abbreviations shall be used:

1+ non-returnvalve: HNV;
1+ automatic quick-acting shut-off device: AQV;

1+ automatic pressure-actuated shut-off valve: APV;

hoticed;

cluding the

6.7.2) to be

boaked with

s. If the full

+C-three-way valve: 3WV;

— change-over unit: COU.

The appropriate letters shall be enclosed in a square as in the following example:

APV

The name or trademark of either the manufacturer or distributor, or both.
The model or code number given in the manufacturer's instructions.
The direction of normal gas flow (arrow).

Acetylene or its abbreviation, A.

© IS0 2022 - All rights reserved
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g) The maximum operating pressure, p... = 2,5 MPa (25 bar).

12 © IS0 2022 - All rights reserved
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Annex A
(normative)

Summary of tests

See Table A.1.

© IS0 2022 - All rights reserved 13


https://standardsiso.com/api/?name=ef8c6553fdf3f3aebf7a7f6679b02cc5

	Foreword 
	1 ​Scope 
	2 ​Normative references 
	3 ​Terms and definitions 
	4 ​Design 
	5 ​Requirements 
	5.1 ​General 
	5.2 ​General requirements 
	5.2.1 ​Materials 
	5.2.2 ​External gas leakage 
	5.2.3 ​Internal gas leakage 
	5.2.4 ​Internal gas leakage after decomposition test 
	5.2.5 ​Pressure resistance 
	5.2.6 ​Acetylene decomposition 

	5.3 ​Additional requirements to be met by specific types of devices 
	5.3.1 ​Non-return valve 
	5.3.2 ​Automatic quick-acting shut-off device 
	5.3.3 ​Automatic pressure-actuated shut-off valve 
	5.3.4 ​Three-way valve 
	5.3.5 ​Stop valve 
	5.3.6 ​Pressure gauge 


	6 ​Type testing 
	6.1 ​General 
	6.2 ​Reference values and accuracy of instruments 
	6.3 ​Test gases 
	6.4 ​External gas leakage 
	6.5 ​Internal gas leakage test 
	6.6 ​Pressure resistance test 
	6.7 ​Acetylene decomposition test 
	6.7.1 ​General 
	6.7.2 ​Test conditions 
	6.7.3 ​Test procedure and test precautions 
	6.7.4 ​Additional test conditions for certain devices 

	6.8 ​Non-return valve test 
	6.8.1 ​General 
	6.8.2 ​Reverse flow test for non-return valves 
	6.8.3 ​Fatigue test for non-return valves 

	6.9 ​Endurance test for three-way valves, automatic pressure-actuated shut-off valves and stop valves 
	6.10 ​Trip pressure test for automatic pressure-actuated shut-off valves 
	6.10.1 ​General 
	6.10.2 ​Equipment 
	6.10.3 ​Test procedure 


	7 ​Manufacturer's instructions 
	8 ​Marking 
	Annex A (normative) Summary of tests 
	Bibliography 

