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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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Ga

s welding equipment — Safety devices —

Part 1:
Devices incorporating a flame (flashback) arrestor

1
This

or compressed air incorporating a flame (flashback) arrestor used downstream of manifc

and
This

This
ISO

This
with
prod

2

The
cons
und{

ISO

ISO
arre

ISO
allie

ISO

ISO
prod

ISO

copeE
document specifies the general requirements and tests for safety devices for fuel gases
or pipeline outlet regulators, and upstream of blowpipes for welding, cutting.and alliec
document does not specify the location of these devices in the gas systemn:

document is not applicable to safety devices not incorporating a/flame arrestor,
b175-2.

document does not apply to the use of safety devices incorpdrating flame arrestors for {
premixed oxy/fuel or air/fuel gas supply systems, e.g. down'stream of gas mixers or a g
uce hydrogen/oxygen mixture by electrolytic decompgosition of water.

Normative references

titutes requirements of this document. For dated references, only the edition cited

b54, Standard atmospheres for conditioning and/or testing — Specifications

6175-2, Gas welding equipment — Safety devices — Part 2: Not incorporating a flame
ktor

7289, Gas welding equipment — Quick-action couplings with shut-off valves for welding,
1l processes

D090, Gas tightness of equipment for gas welding and allied processes

0539, Gas Wwelding equipment — Materials for equipment used in gas welding, cutting
psses

10225, Gas welding equipment — Marking for equipment used for gas welding, cuttin

prod

and oxygen
1d, cylinder
processes.

covered by

ipplications
fenerator to

following documents are referred to in the’text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

(flashback)

cutting and

) and allied

g and allied

pSSes

ISO 15296, Gas welding equipment —Vocabulary

EN 560, Gas welding equipment — Hose connections for equipment for welding, cutting and allied processes

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15296 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at http://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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3.1

flame arrestor
device which arrests a flame front

EXAMPLE

The good thermal conductivity, high porosity and small pore size (larger surface) of sintered
metal elements lead to flame quenching. An example is given in Figure 1.

Key

JANNNNN|
V,
[ZZzzzZ22 )
N /A
1"’ 4 <"3
-~ 77,
2 7

1 normal dlirection of gas flow

2  e.g.sintg
3 flame

3.2
maximum
maximum {]

3.3
multifunct
device that

EXAMPLE

red metal element

Figure 1 — Flame arrestor (example)

pperating pressure
ressure to which the equipment may be-subjected in service

jonal safety device
incorporates two or more of the safety functions

Flame arrestor (3.1) with(ngh-return valve (3.4) and cut-off valve.

Note 1 to erttry: The temperaturegsensitive cut-off valve (3.6) is normally used in combination with a flame

arrestor as i
where flame

s purpose is to cutffthe gas flow before the temperature at the flame arrestor reaches a point
transmission acrgss'the flame arrestor takes place. It is normal for pressure and or temperatur¢ cut-

off valves only to be used in<€oyibination with flame arrestors. Due to the burning characteristics of hydrogen, it

is recommen

3.4
non-returry
device that

valve

ded that all flame arrestors for hydrogen incorporate a temperature-sensitive cut-off valve.

prevents passage of gas in the direction opposite to the intended flow

EXAMPLE

Valve is held open by energy in gas stream and closes when downstream pressure is approximately
equal to or greater than that in normal direction of flow. An example is given in Figure 2.

© ISO 2017 - All rights reserved
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An example

Key
1 pormal direction ot gas {low
Figure 2 — Non-return valve (example)

3.5
pregsure-sensitive cut-off valve
devife that stops the gas flow when the downstream pressure is higher than the upstream pressure by
more than a predetermined value
EXAMPLE Valve is held open, e.g. by a spring; it is actuated by a pressure wave from downstreai and is then
automatically held closed by a special device. An example is given inFigure 3.
Key
1 hormal direction of gas flow
2 pack-pressure wave

Figure 3 — Pressure-sensitive cut-off valve (example)
3.6
temperature-sensitive cut-off valve
devige whitch stops the gas flow when a predetermined temperature is exceeded
EXAMPEE Valveisheld open.eg hy afusible metal and actuated hy sustained temperature risd
is given in Figure 4.
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Key

1 normal ]iirection of gas flow

2

3.7

safety device

device whi
installation

4 Desig]

4.1 Conn

Threaded c

in accordan

4.2 Materials

Materials u

5 Requi

5.1 Gene

Requirements for each safety device vary depending upon the device and combination of functioi
the device. ]

e.g. fusih

1:2017(E)

le metal

Figure 4 — Temperature-sensitive cut-off valve (example)

h prevents the damage resulting from misuse or malfunctionfof gas equipment and
5

n and materials

ection

bnnections up to G1 shall be in accordanceWwith EN 560. Quick release connections sha
ce with ISO 7289.

bed for safety devices shall conform to the requirements laid down in ISO 9539.

rements

ral

\ summary'of the requirements and test sequence is given in Table 1.

gas

11 be

S in
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Table 1 — Summary of requirements and test sequence for the most commonly available
safety devices

Safety device Requirements Tests (in test order) Number of Total number
function(s) (Subclause no.) (Subclause no.) devices required of devices
for each test required
Flame arrestor 5.2.1 6.4 External gas tightness 5 6
5.3 6.5 Pressure resistance 1a
5.4 6.7 Flashback resistance 5
Flame arrestor + non- 5.2.1 6.4 External gas tightness 5 6
return valve 5.2.2 6.5 Pressure resistance 1a
5.3 6.6 Reverse flow 5
5.5 6.7 Flashback resistance 5
6.6 Reverse flow 5
Flame arrestor + 5.2.1 6.4 External gas tightness 5 7
temperature-sensitive 5.2.2 6.5 Pressure resistance 1a
cut-pff valve 5.3 6.7 Flashback resistance 5
5.6 6.8 Temperature cut-off 13
6.10 Internal leakage 5
Flare arrestor + non- 5.2.1 6.4 External gas tightness 5 7
return valve + 5.2.2 6.5 Pressure resistance 1a
temperature-sensitive 5.3 6.6 Reverse flow 5
cut-pff valve 5.5 6.7 Flashback resistance 5
5.6 6.6 Reverse flow 5
6.8 Temperature cut-off 1a
6.10 Internal leakage 5
Flame arrestor + 5.2.1 6.4 Externalgas tightness 5 6
nonjreturn valve + 5.2.2 6.5 PressureTesistance 1a
pregsure-sensitive cut- 5.3 6.6 Reverse flow 5
off vjalve 5.5 6.7 Flashback resistance 5
5.7 6.9 (Pressure cut-off 5
6,10 Internal leakage 5
Flame arrestor + 5.2.1 6.4 External gas tightness 5 7
non{return valve + 5.2.2 6.5 Pressure resistance 1a
temperature-sensitive 53 6.6 Reverse flow 5
cut-pff valve + 55 6.7 Flashback resistance 5
pregsure-sensitive 56 6.8 Temperature cut-off 1a
cut-pff valve 5.7 6.9 Pressure cut-off 5
6.10 Internal leakage 5
a  se anew device fofthis test. Do not use for any other test.
NOTE In thefollowing subclauses, the terms “upstream” and “downstream” refer to the normal direction of
gas flow in thedevice.
5.2 | Gas'tightness

5.2.1 External gas tightness

The general requirements on external gas tightness and the test procedures shall be in accordance with
ISO 9090.

5.2.2 Internal gas tightness

Where internal gas tightness is required 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 0,41 d? for larger diameters
(see 6.6 and/or 6.10 for tests).

NOTE The value 0,41 d2 is the flow in cm3/h where d is the internal bore (diameter) in mm of the largest
connection of the device.

© IS0 2017 - All rights reserved 5
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5.3 Pressure resistance

The housings of the safety devices shall resist a pressure equal to ten times the maximum operating

pressure, w

NOTE 1

ith the test pressure in all cases not less than 6 MPa (60 bar).

bar = 0,1 MPa = 105 Pa. 1 Pa=1 N/m2. All pressures are gauge pressure.

When the device is tested in accordance with 6.5, no permanent deformation of the pressure retaining
components shall occur after a test duration of at least 5 min.

5.4 Flam

e arrestor

Flame arres

5.5 Flamle arrestor with non-return valve

Flame arres

shall not allow the reverse flow of gases when tested in accordance with 6.6 both‘before and afte

flashback te

5.6 Flame arrestor with temperature-sensitive cut-off valve

Flame arre
accordance
accordance

It shall not

If the temp
flame is not
but the test

5.7 Flamle arrestor with pressure-sensitive cut-off valve

Flame arres
with 6.7 arn

sensitive cyt-off valve shall remain closed until it is manually reset.

The pressul

Flame arre
accordance

5.8 Othe

tors shall quench flashbacks when tested in accordance with 6.7.

tor with non-return valve shall quench flashbacks when tested in accordance with 6.7

stin 6.7.

stor with temperature-sensitive cut-off valve shall quench flashbacks when teste
with 6.7 and shall stop the gas flow before the upstream gas is ignited when testg
with 6.8.

be possible to reset the temperature-sensitive cut-off valve.

brature-sensitive cut-off valve operates befare the fifth flashback in the test in 6.7 ang
transmitted upstream, the unit shall be considered to meet the flashback test requiren
in 6.8 shall still be carried out on a new unit.

tor with pressure-sensitiveseut-off valve shall quench flashbacks when tested in accord
d the pressure-sensitiye\cut-off function shall activate at each flashback. The press

e-sensitive cut-offivalve shall be reset after each flashback during the testin 6.7.

stor with pressure-sensitive cut-off valve shall also stop the gas flow when teste
with 6.9, both before and after completing the flashback test in 6.7.

r multifunctional safety devices

and
- the

d in
d in

|l the
nent,

ance
ure-

d in

Multifunctit

document or i

in in inco ara ating gnr 2 g‘n
evant requirements. Functions in

n SO 5175-2, sall be tested acc

ording to the rel

document shall be tested before the functions in ISO 5175-2.

6 Methods for type testing

6.1 General

this
this

The test methods in this clause are not intended as production inspection tests, but are to be applied
to sample devices to be tested for compliance with this document. Tests shall be carried out on new
devices with all safety functions operational as designed.

© IS0 2017 - All rights res

erved
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Third party conformity testing is not a requirement of this document. See Annex B for information
relating to third party conformity testing if required.

6.2 Accuracy of pressure and flow measurements
The allowable total error of the measured values are as follows:

— flow: +10 %;

— pressure: *3 %.

All flows and pressures shall be expressed in standard atmospheric conditions in aceprdance with
[SO $54. All pressure values are given as gauge pressure, expressed in bars.

6.3 | Test gases

Unlgss otherwise stated, tests shall be carried out at ambient pressure conditions and at|(20 £ 5) °C
with air or nitrogen free from oil and grease.

Air is considered as oil-free if it comprises
— h mass fraction of oil vapour of less than 5 x 10-6, and
— |ess than 1 mg/m3 of suspended droplets.

In alfl cases, tests shall be carried out with dry gas with a‘tm"aximum moisture content correfponding to
a dew point of 0 °C.

Safely devices for hydrogen shall be tested with hyidrogen or helium for the gas tightness test only.

6.4 | Gas tightness test

Conformity with the requirements_of\5.2.1 shall be checked on five samples in accordance with
ISO $090.

6.5 | Pressure resistance. test

Conformity with the requirements of 5.3 shall be checked by means of a hydraulic pressure test on one
sample. No other tests.shall be carried out on the sample either before or after this test nor shall the
sample tested be usedAor any other purposes.

6.6 | Non-return valve test

6.6.1 -General

Conformity with the requirements of 5.5 shall be Checked on tive samples as foitows. Betore proceeding
with this test, pass the test gas through the device in the normal direction of flow for 5 s to operate the
valve. Connect the downstream side of the device under test to a gas source, with the upstream side at
atmospheric pressure and connected to a leak detection device. Proceed to pressurize in the reverse
direction according to 6.6.2. For the tests, the samples shall be installed in the most disadvantageous
position (gravity acting to open the valve).

6.6.2 Tests with reverse flow of gas
Pressurize the device in the reverse direction as follows:
a) increase the back-pressure at a rate of 600 Pa/min (6 mbar/min) up to 3 000 Pa (30 mbar);

b) increase the back-pressure within 1 s from 0 to maximum operating pressure.

© IS0 2017 - All rights reserved 7
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The maximum reverse flow during the period of reverse pressure application and for 1 min afterwards

shall meet

the requirements of 5.2.2.

When the device incorporates a pressure-sensitive cut-off valve, it is acceptable for the valve to operate

during the

non-return valve test.

6.7 Flame arrestor test

A diagram

of the test equipment is shown in Figure 5.

The gas mixture and pressure for testing flame arrestors depend on the gas application and the

maximum dperating pressure specified by the manufacturer (see Table Z]J.
Five flame prrestors shall each be subjected to five flashbacks with a static mixture of fuelygas
oxygen givén in Table 2. Between two flashbacks, a sufficient delay is required to return 'the ix
conditions. [Each flame arrestor shall prevent the upstream gas igniting for all five flashbacks.
WARNING |— All precaution shall be taken to protect personnel from the effect of fire
explosion.
Dimensions in m
2 4 6
1 3 @ a
-1 — 5

0,5 5 . |02
Key
1 flame ddgtector
2 inlet prgssure, p1
3  sample
4  outlet pressure, py
5 steel tulje
6  ignition

Pressure gauges: class 1,0 at least.

a For con

G3/8L

ectionsup to G 3/8 LH (left-hand thread): internal diameter, d; = 10 mm. For connections larger]
;F (left-hand thread): d; shall be equal to the nominal outlet bore, the steel tube shall be straight.

and
itial

and

etres

than

Figure 5 — Test equipment for testing efficiency of flame arrestors

© ISO 2017 - All rights reserved
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Table 2 — Gas applications concerning test pressures and test mixtures

Gas application Test pressure Test mixture volume fraction in
pp p percentage % of fuel gas in oxygen
Acetylene
Oxygen 0,15 MPa (1,5 bar) 32 % to 35 % Acetylene
Air
LPG maximum operating pressure 13 % to 15 % Propane
Hydrogen maximum operating pressure 40 % to 50 % Hydrogen
Othgrfuetgases TITaX T OPETating PTESSUTE 8696 to 9096 of stoctiometritmixture
6.8 | Temperature-sensitive cut-off valve test
A diggram of the test equipment is shown in Figure 6.
Dimensi¢ns in metres
2 3 a
! D> — !
I
0,3
X5
6
Key
1 fuel gas
2 flame detector
3  pample
4  bteel tube
5 heedle vale
6  pxygen
a nternal diameter of tube shall be equal to internal diameter of the outlet of the device.
Figure‘6 )— Test equipment for testing temperature-sensitive cut-off valves
This|test is_to\be carried out on one new unit. The fuel gas used for the test shall be as giveh in Table 3.
Adjust the>fuel gas valve so that the flame at the outlet side of the steel tube is stable. Slowly open the
oxygen valve until the flame retreats into the tube and device. The cut-off valve shall automatically cut
offt QAL Delgre ne D el g isionited. A e ne =0 a 2.10aS osed e ce lceshallbe

When the device incorporates a pressure-sensitive cut-off valve which operates during the test, the
pressure-sensitive cut-off valve shall be disabled and the test repeated.

© IS0 2017 - All rights reserved
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Table 3 — Test gas for the temperature-sensitive cut-off valve test

6.9 Pres

The requirg
side of the
Progressivg
less than or
accordance

6.10 Inter

With the dg
maximum d
at the devic

Gas application Fuel test gas in oxygen
Acetylene
Hydrogen Acetylene
LPG
Hydrogen
LPG Hydrogen
Acetylene Acetylene
Hydrogen Hydrogen
LPG Propane
For other fuel gases, the test shall be conducted with the fuel gas.

sure-sensitive cut-off valve test

ments specified in 5.7 shall be checked on five samples as follows. Cénnect the downst
device under test to a gas source, with the upstream side ‘9pén to the atmospl
ly increase the downstream pressure to check that the device\is actuated by a pres|
equal to 0,12 MPa (1,2 bar). After the cut-off valve has closéd, the device shall be tests
with 6.10 to test for internal leakage.

nal leakage test for cut-off valves
vice under test in the tripped condition, connect the upstream side to a gas source a
perating pressure, with the downstream sidelopen to atmosphere. Check that internal 1
e outlet meet the requirement of 5.2.2.

er tests

st concerning the flame arrestorfunction is given in Annex C and should be performed

facturer’s instructions

ibuted, the safety. device shall be accompanied by the manufacturer’s instructions w

I, as a minimumthe following information:

Ction of the.sdfety device;

pnal andperformance data (maximum working pressure, gas flow characteristics
);

eam
nere.
sure
ed in

t the
paks

hich

see

Eible tvpnes of gas:
J I O 4

an explanation of the abbreviations marked on the device;

instruction for installation of equipment [The method of installing these devices (e.g. types

selected, order of installation, etc) varies with operating conditions. It is essential to follow the
manufacturer’s instructions regarding installation and operation to ensure that the overall
pressure drop due to the combination is as low as possible.];

7 Furth

A further te

8 Manu

When distr

shall contai

a) the fun

b) operati
Annex |

c) permis

d)

e)

f)

g)

h)

10

procedures to be carried out prior to operation;
procedures for safe operation;

instructions in case of malfunction;
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i) recommendations for inspection, testing and maintenance;

j) explanation of the marking.

9 Marking
All marking shall be legible and durable. The following information shall be included:
a) reference to this document (i.e. ISO 5175-1);

b) the name or trade mark of the manufacturer and/or distributor;

c) the model designation or code number relating to the manufacturer’s installation instruictions;
d) the direction of normal gas flow (arrow);

e) the name of the gas or its abbreviation;

f) fhe maximum operating pressure, pmax, expressed in bar;

g) fhe indication of the safety functions incorporated in the device as.shown below.

Abbreviations for the safety functions shall be marked as follows:

— flame arrestor FA
— hon-return valve NV
— pressure-sensitive cut-off valve PV

— [emperature-sensitive cut-off valve =~ TV

The pppropriate letters shall be enclosed inca-‘square as in the following examples:
flame arrestor only

flame argpestor +

non-return valve

flame arrestor +

non-return valve +
pressure-sensitive cut-off valve

flame arrestor + | FA | NV| PV | TV|

. 1
HHUIFIrctur il vdive T+

pressure-sensitive cut-off valve +
temperature-sensitive cut-off valve

If the full name of the gas cannot be marked, the letter codes according to ISO 10225 shall be used for
marking of equipment. If in addition, a colour coding is used, red shall be used for fuel gases, blue for
oxygen, black for compressed air.

© IS0 2017 - All rights reserved 11
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Annex A
(informative)

Gas flow measurement

A.1 General

The gas flo

of a perforrance test using the circuit shown in Figure A.1. The results can be reported graphica

typical exa

A.2 Prodedure

With the dgvice discharging directly to the atmosphere, the upstream pressuve should progress
be increase
different in

The same t¢
and the gas

The averag
flow rates g

Key

Bw N R

12

inlet pre
outlet p1
sample

flow me

characteristics for each safety device (single or multifunction) can be measured bymgans

ple is shown in Figure A.2.

ermediate pressures.

flow rate for different pressure drops, Ap, should be nieasured.

e of the results obtained from 5 samples shall be €onsidered to be the nominal value.
fthe 5 samples should not diverge by more than'+10 %.

1 2

S S

3 4

DI

ssure, p1
essure, p

fer

Pressure gauges: class 1,0 at least.

Pressure drop, Ap = p1 - p2.

ly; a

vely

d to the maximum operating pressure, pmax, and the gas flow rate should be measurg¢d at
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Figure A.1 — Typical example of circuit for gas flow measurement
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