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INTERNATIONAL STANDARD

ISO 5175 : 1987 (E)

Equipment used in gas welding, cutting and allied
processes — Safety devices for fuel gases and oxygen
or compressed air — General specifications,

requirements and tests

1 Scope and field of application

This International Standard lays down the general specifica-
tions, requirements and tests of safety devices for fuel gases
and oxygen or compressed air used downstream of cylinder or
pipeline outlet regulators and of pipeline outlet valves, and
upstream of blowpipes for welding, cutting and allied pro-
cesses.

It does not specify location and combination of these devices in
the gas system.

2 References

IS0 554, Standard atmospheres for conditioning and/or testing
— Specifications.

ISO 2503, Pressure regulators for gas cylinders used in welding,
cutting and allied processes.

ISO 3253, Hose connections for equipment for welding, cutting
and related processes.

ISO 9090, Gas tightness of equipment for gas welding and
aflied processes.V

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

1) At present at the stage of draft.

3 Definitions and functions

3.1 safety device: A device which, when correctly used and
placed, prevents the damage resulting from misuse or malfunc-
tion of the blowpipe or associated equipment.

3.2 non-return valve: A device which prevents passage of
gas in the direction opposite to normal 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.

Normal direction
of gas flow

3.3 flame arrestor: A device which quenches a flame front
(flashback or decomposition). Depending on design, devices
are effective in one or both directions.
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Example :

The good thermal conductivity, low porosity and small pore
size (larger surface) of sintered metal elements lead to flame

quenching.
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3.4 pressure-relief valve: A device which automatically
vents gas to the atmosphere when the pressure exceeds some
predetermined value and seals again when the pressure returns
to within specified limits of that value.

Example :

Valve is held closed by a spring; it opens when force caused by
internal pressure rise exceeds the spring load.
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3.5 Cut-off valves

3.5.1 temperature-sensitive cut-off valve: A device which
stops the gas supply when a predetermined temperature is
reached.
Example :

Valve is held open, e.g. by a fusible metal, and actuated by sus-
tained temperature rise.

/ A
Normal direction ____ é ' ‘]é

of gas flow

; 4//(

Fusible metal, for example _

3.6.2 pressure-sensitive cut-off valve: A device which
closes in the event of a back-pressure wave from the
downstream side of the cut-off valve.

Example :
Valve is held open, e.g. by a spring; it is actuated by a pressure

wave from downstream and is then automatically held closed
by a special device.

ALY
; Back-pressure
Normal wave
direction —e 1 —-—
of gas flow ;

N

3.56.3 excess flow cut-off valve: A device which closes in
the event of flow exceeding a predetermined vaiue.

Example:
Valve is held open by a spring; it closes when the force caused

by the dynamic pressure becomes greater than the force of the
spring. A resetting device is necessary.

=
Normal ; .
direction — - — -1
of gas flow ; ;

4 Installation

The method of installing these devices (types selected, order of
installation, etc.) varies with operating conditions. It is essential
to follow the manufacturer’s instructions regarding installation
and operation and to ensure that the overall pressure drop due
to the combination is as low as possible.

NOTE — It is possible to incorporate many of the functions described

in clause 3 into one piece of equipment.

5 Design and materials

5.1 Design

The construction shall be suitable for the purpose intended and
shall allow regular maintenance and routine inspection.



The design of connections shall prevent interchangeability be-
tween the fuel gas and oxygen or compressed air, in accor-
dance with iSG 3253.

5.2 iViateriais

Materials used in the manufacture of these safety devices shall

conform with the requirements laid down in ISO 9539.

6 Requirements
6.1 Requirements common to all devices

6.1.1 Gas tightness

The general requirements on gas tightness shall be in accor-
dance with ISO 9090.

When the device is tested in accordance with 7.5.1, the leakage
rate shaii not exceed 8 cm®/h.

6.1.Z Pressure resistance test

The housings af the safety devices shall resist a test pressure
equal to five times the maximum operating pressure, with the
test pressure in all cases not less than 60 bar’).

No permanent deformation shall occur after a test duration of

ot la c
at ieast 5 min.
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6.2.1 General

In the following sub-clauses, the terms “‘upstream’” and
"downstream’” refer to the normal direction of gas flow in the
device.

6.2.2 Non-return valves
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If non-return valves are not protected against flashback by
design, i.e. by means of a flame arrestor downstream, they
shaii aiso prevent siow and sudden reverse fiow of gases afier
having been submitted to a flashback test carried out in accor-
dance with 7.6.2.

6.2.2 Flame arrestars

Flame arrestors shall quench five flashbacks when tested in
accordance with 7.6.2.1 or 7.6.2.2. The requirement for the use

of the units may be specified in the national regulations or stan-
dards.

NOTE - No country will be obliged to introduce a certain one or the
other class of the flame arrestor in the national standard.

6.2.4 Pressure-relief vaives

Pregsure-relief valves incorporated in re

accordance with 1SO 2503.

The opening pressure of the pressure-relief valve shall be be-
tween 1,2 and 2 times the maximum operating pressure
SpECiuieu uy the manufaciurer and the vaive shali ciose at a
pressure between 1 and 2 times this pressure. They shall be
leakproof at any pressure less than the maximum operating

pressure.

The manufacturer shali state the fiow capacity to atmosphere
as measured at twice the maximum operating pressure.

6.2.5 Cut-off valves

6.2.5.1 Temperature-sensitive cut-off valves

Temperature-sensitive cut-off vaives shall stop the gas supply
when a predetermined temperature is reached (see 7.6.4.1).

6.2.5.2 Pressure-sensitive cut-off valves

Pressure-sensitive cut-off valves shall be .cakp 7ooft in the nor-
mal direction of gas flow in the event of a back-pressure com-
ing from the downstream side of the device. The differential
operating pressure, i.e. the pressure difference between the
upstream and downstream sides including cut-off, shall not ex-
ceed 700 mbar.

If pressure-sensitive cut-off valves are not protected against
flashback by design, i.e. by means of a flame arrestor placed
downstream, the requirements shall also be satisfied after the
devices have been submitted to a flashback test carried out in
accordance with 7.6.2.

6.2.5.3 Excess flow cut-off valves

Excess flow cut-off devices shall ensure that the gas flow cuts

off when the gas flow reaches between 1,1 and 2 times the
nominal flow specified by the manufacturer. The valve shall re-
main closed until it is manually reset.

NOTE — in addition to the requiremenis conceining marking (see
clause 9), the manufacturer shall indicate the minimum working
pressure, the hose bore diameter and the maximum length ensuring
adequate protection.



1SO 5175 : 1987 (E)

7 Tests

7.1 General

The tests described in 7.5 and 7.6 are not intended as produc-
tion inspection tests, but are to be appiied to sampie devices
submitted for approval regarding compliance with this Inter-
national Standard. Tesgts shall be carried out on new devices.

7.2 Reference values and accuracy of instruments

The accuracy of instrumentation for tests shall be as follows:

J
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— pressure-measuring equipment: * 1 %

All flows and pressures shall be expressed in standard at-
mospheric conditions in accordance with ISO 554. All pressure
values are given as gauge pressure, expressed in bars.

7.3 Conformity testing

Fulfilment of the above-mentioned conditions can be certified
on request by a conformity test carried out by an independent
testing authority.

oilowing sampies and documenis are necessary for such

a) five samples of the device to be tested (tests shall be
carried out on new devices);

b} two copies of all detail drawings;

c) three copies of the general drawing with a list of spare
parts;

statement by the manufacturer indicating the nature
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7.4 Test gases

Unless otherwise stated, tests shall be carried out in standard
temperature and pressure conditions with air or nitrogen free

£ ~il
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Air is considered as oil-free if it comprises

— less than 5 ppm of oil vapour, and

— less than 1 mg/m3 of suspended droplets.

In all cases, tests shall be carried out with dry gas with a maxi-
mum moisture content of 50 ppm corresponding to a dew point
AD O/ |t P = PP PP RGP | i Py
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type to standard conditions.
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Safety devices for hydrogen shall be tested with hydrogen or
helium for the gas tightness test only.

Gas flow of flame arrestors shall be measured with the actual
gas.

7.5 Tests common to all devices

7.5.1 Gas tightness test

Conformity with the requirements of 6.1.1 shall be checked in
accordance with ISO 9090.

If the device is not protected against flashback by design, i.e.
by means of a flame arrestor placed downstream, the gas
tightness test shall be repeated after the device has been sub-
mitted to five flashbacks in a flowing mixture in accordance
with 7.6.2.

7.5.2 Pressure-resistance test

Conformity with the requirements of 6.1.2 shall be checked by
means of a hydrauiic pressure tesi.

No other tests shall be carried out on the sample either before
or after this test nor shall the sample tested be used for any
other purposes.

753 Gas flow measurement
78231 General

The gas flow characteristics for each device or combination of
devices, except for those valves defined in 3.4, shall be
measured by means of a performance test using the circuit
showi in figure 1. The resiilts shall be reported graphically; a
typical example is shown in figure 2.

7.5.3.2 Procedure

With the device discharging directly to the atmosphere,
progressively increase the upstream pressure to the maximum
permissibie pressure, p, ., and measure the gas fiow rate at
different intermediate pressures.

Repeat the same test with upstream pressures equal to
0,25 P, , 0,5 Py @d 0,75 p_ ., and measure the gas flow
rate for dlfferent pressure drops Apll.

For clase 11 fuel gas safety devices comoris
Si Gas SaTely Gevices o it

with or without a non-return valve, the pressure drop, Ap, shall
not exceed 15 % of p;.

The average of the results obtained from the five samples shall

Ut: bUllbIUUIGU lU UU lllU llUHlilldl VdIUU IIIU IIUW fdiLes UI UIU
five samples shall not diverge by more than + 10 %.



Pressure gauges: class 1,0 at least

iniet pressure, p,
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Pressure drop, Ap = p; - p;
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Figure 1 — Typical example of circuit for gas flow measurement

Pressure drop, Ap

Flow rate, g, m3/h

Figure 2 — Typical example of gas flow characteristics

7.6 Tests appiicabie to each specific type of
device

7.6.1 Non-return valves

7.6.1.1 Determination of reference pressure

With a shut-off valve installed upstream, pass the test gas
through the device to the atmosphere in the normal direction of
flow. Progressively reduce the flow rate to zero by closing the
shut-off valve. Measure the pressure upstream of the device
41 cmmivn el o
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pressure, p,, for subsequent tests.

For the tests, the samples shall be installed in the most dis-
advantageous position.

7.6.1.2 Tests with slow return of gas

After the reference pressure has been established, pass the test

aac throuah the device in the reverca direction with the
gas through the device In the reverge qgrection with the

reference pressure, p,, equai to the vaiue determined in 7.6.1.1,
and then proceed as follows:

a) increase the back-pressure at a rate of 6 mbar/min up
to 1,5 p,, at least to 30 mbar;

b} increase the back-pressure to the same value at a rate
of 60 mbar/min.

7.6.1.3 Tests with sudden return of gas

Return the device to the same original conditions as maintained
prior to the tests described in 7.6.1.2 and then proceed as
follows:

HE iy v, al.
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b) increase back-pressure within 1 s from 0 to 6 bar.

7.6.1.4 Expression of results

For each of the four tests described in 7.6.1.2 and 7.6.1.3,

check that the non-return valve is leakproof, e.q. by verifving
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that the upstream pressure has not increased. If no pressure in-
crease is noted, the non-return valve is acceptable.

If a small increase in pressure is noted, the flow tests described
in a) and b) shall be carried out.

al With pressure in the normal direction of flow at atmos-
pheric and with a flowmeter fitted to the normal inlet con-
nection, repeat the tests described in 7.6.1.2. Maximum
permissible flow during the period of reverse pressure rise
and for 1 min after 1,5 p, has been reached shall not exceed
50 cm3/h for hose connection diameters of less than 11 mm
or 0,41d2 for larger diameters.

NOTE — The value 0,41d2 is given in cubic centimetres per hour
when d is given in millimetres.

b) Repeat the tests described in 7.6.1.3. Maximum per-
missible flow should not be measured until final reverse
pressure has been established for 5 s. Permissible flow shall
be as specified in a).

7.6.1.5 Insensitiveness to flashbacks

If the device is not protected against flashback by design, i.e.
by means of a flame arrestor placed downstream, the tests
described in 7.6.1.2 and 7.6.1.3 shall be repeated after the
device has been submitted to five flashbacks in a flowing mix-
ture in accordance with 7.6.2.

7.6.2 Flame arrestors

7.6.2.1 Flame arrestors — Class | (Heavy class)

CAUTION — All precautions shall be taken for the safety
of personnel in the case of the test apparatus fragment-
ing following an explosion.

The conditions for testing class | flame arrestors depend on the
type of gas and the maximum operating pressure. Each class !
flame arrestor should withstand five flashbacks with a static
mixture and five flashbacks in a flowing mixture of fuel gas and
oxygen. For the dynamic test, the time interval between igni-
tions is approximately 30 s,

The efficiency of class | flame arrestors shall be checked using
the test circuit shown in figure 3.

The conditions for acetylene shall be as follows:

— composition of mixture: 32 % to 38 % (V/V)
acetylene with oxygen making up the remainder

— upstream pressure of the mixture: 1,5 bar

— for dynamic testing, downstream pressure: 1,2 bar
during the test

The conditions for propane shall be as follows:

— composition of mixture: 27 % to 31 % (V/V) propane
with oxygen making up the remainder

— upstream pressure of the mixture: 2 bar

— for dynamic testing, downstream pressure: 1,7 bar
during the test

The conditions for other fuel gases shall be as follows:
— composition of mixture: stoichiometric mixture

— upstream pressure of the mixture: maximum operating
pressure of the fuel gas (as specified by manufacturer)

— for dynamic testing, the nominal flow rate and pressure
drop shall correspond to the upstream pressure as deter-
mined in 7.5.3.

The conditions for oxygen shall be the same as for acetylene.

7.6.2.2 Flame arrestors — Class Il (Light class)

The conditions for testing class Il flame arrestors depend on
the type of gas. Each class Il flame arrestor should withstand
five flashbacks with a static mixture of fuel gas and oxygen
which corresponds approximately to those used industrially.

The test gas mixtures shall be used in the following volume pro-
portions:

Oxygen Fuel gas
1 Acetylene: 1
1 Propane: 0,263
1 Butane: 0,21
1 Hydrogen: 2,5

For the gas mixtures, a tolerance of + 2 % is allowed.

The flashback test shall be carried out at the maximum inlet
pressure, p,, specified by the manufacturer.

The efficiency of class Il flame arrestors shall be checked using
the test circuit shown in figure 3.

7.6.3 Pressure-relief valves

The requirements specified in 6.2.4 shall be checked by pro-
gressively increasing and then decreasing pressure. Measure
the valve flow when the pressure is equal to twice the maxi-
mum operating pressure.

7.6.4 Cut-off valves

7.6.4.1 Temperature-sensitive cut-off valves
A diagram of the test circuit is shown in figure 4.

Adjust the fuel gas valve so that a 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 off the gas flow before the upstream gas is
ignited.

If used in conjunction with a flame arrestor, “"upstream gas”
implies gas on the upstream side of the flame arrestor.

If any other device is used in conjunction with a temperature-
sensitive cut-off valve, which is resettable, the functions shall
be checked after the cut-off valve has been actuated.
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Dimensions in metres

Inlet pressure, p, Outlet pressure, p,

Sample
Flame detector

Ignition

Steel tube?

5 —— 0’2=,

1) For connections up to G 3/8 LH (left-hand thread): internal diameter, &, = 10 mm

For connections larger than G 3/8 LH {(left-hand thread): d; shall be equal to the nominal outlet bore

Figure 3 — Test circuit for testing efficiency of flame arrestors

Fuel gas

Sample
Flame detector

<

X Needle valve

300 mm

1) Internal diameter of tube shall be equal to internal diameter of the outlet of the device.

Figure 4 — Test circuit for testing temperature-sensitive cut-off valves

7.6.4.2 Pressure-sensitive cut-off valves

Connect the device under test on the downstream side to a gas
source, with the upstream side discharging to the atmosphere.
Progressively increase the downstream pressure to check that
the device is actuated by a pressure less than or equal to
700 mbar.

In addition, check by an appropriate method that the device is
leakproof in the normal direction of flow.

If the device is not protected against flashback by design, i.e.
by means of a flame arrestor placed downstream, the test shalil
be repeated after the device has been submitted to five
flashbacks in a flowing mixture in accordance with 7.6.2.

7.6.4.3 Excess flow cut-off valve

Connect the device to a pipeline in the conditions specified by
the manufacturer. Progressively increase the flow rate in the
normal direction. Check that the device operates at a flow value
between 1,1 and 2 times the nominal flow rate specified by the
manufacturer. In addition, check that flow conditions cannot
be re-established without outside manual intervention on the
installation.

8 Manufacturer’s instructions

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

a) the design and function of the safety device;

b) operational data and nameplate rating {e.g. maximum
working pressure, gas flow characteristics};

¢) permissible types of gas;

d) procedures to be carried out prior to operation;
e} procedures for safe operation;

f) instructions in case of malfunction;

g) recommendations for inspection, testing and main-
tenance.
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9 Marking f}) the class of flame arrestor: class | or Il;
All marking shall be legible and durable; the followed informa- g) the maximum flow rate, only for excess flow cut-off
tion shali be included: valve (see 6.2.5.3).

The abbreviations recommended for the gases in common use

a) the name or trade mark of manufacturer or distributor; are as follows:

b} the model or code number relating to the manu- acetylene: A
facturer’s installation instructions; coal or town gas: c
L methane or natural gas: M
c) the direction of norma! gas flow (arrow);
propane or other LPG fuels: P
d) the name of gas or type of gas code and colour code; hydrogen: H
oxygen: 0
e} the maximum working pressure, p..., expressed in compressed air: D
bars;
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