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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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INTERNATIONAL STANDARD ISO 5175-2:2017(E)

Gas welding equipment — Safety devices —

Part 2:
Devices not incorporating a flame (flashback) arrestor

1 pcope

This|document specifies the general requirements and tests for safety devices for fuel gases|and oxygen
or cgmpressed air which do not incorporate a flame (flashback) arrestor used downstream pf manifold,
cylinder and/or pipeline outlet regulators, and upstream of blowpipes for welding, cutting and allied
prodesses.

This|document does not specify the location of these devices in the gas systemn.

This| document is not applicable to safety devices which incorpaeraté a flame arrestor) covered by
ISO §175-1.

2 Normative references

The [following documents are referred to in the text in such a way that some or all of their content
congtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO $54, Standard atmospheres for conditioning-and/or testing — Specifications

ISO 2503, Gas welding equipment — Pressure regulators and pressure regulators with flow-metering
deviges for gas cylinders used in welding,cutting and allied processes up to 300 bar (30 MPa)

ISO p175-1:2017, Gas welding equipment — Safety devices — Part 1: Incorporating a flame| (flashback)
arrektor

ISO §289, Gas welding equipment — Quick-action couplings with shut-off valves for welding, |cutting and
alliefl processes

ISO 7291, Gas welding-equipment — Pressure regulators for manifold systems used in welding,|cutting and
alliegl processes up'to 30 MPa (300 bar)

ISO 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 10225, Gas welding equipment — Marking for equipment used for gas welding, cutting and allied
processes

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.

© IS0 2017 - All rights reserved 1
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— IECEle
3.1

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

excess flow cut-off valve
device which stops the gas flow in the event of flow exceeding a predetermined value

EXAMPLE

Key

Avalve 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. An example is given in Figure 1.

1 normal dlirection of gas flow

3.2
maximum
maximum [

3.3
multifunct
device whid

EXAMPLE

34
non-return
device whid

EXAMPLE
approximate

Figure 1 — Excess flow cut-off valve (example)

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

jonal safety device
h incorporates two or more of the safety functions

Non-return valve (3.4)and excess flow cut-off valve.

valve
h prevents'\passage of gas in the direction opposite to flow

A yalye is held open by energy in gas stream and closes when downstream pressufe is
ly 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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1 pormal direction ot gas {low

3.5
pres

Figure 2 — Non-return valve (example)

sure relief valve

devire which automatically vents gas when the pressure exceeds some predetermined valje and seals

agaih when the pressure returns to within specified limits of that value

EXAMPLE A valve is held closed by a spring; it opens when force,caused by internal pressure|rise exceeds

the spring load. An example is given in Figure 3.

3.6
safe
devi
weld

4

oY
Sk

v v s )|

Figure 3 — Pressure relief valve (example)

ty device
ce for welding equipment which averts risk in case of misuse or malfunction of the dowpstream gas
ing equipmient

PDesign and materials

4.1

Connections

Threaded connections up to G1 shall be in accordance with EN 560. Quick release connections shall be
in accordance with ISO 7289.

4.2

Materials

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

© IS0 2017 - All rights reserved 3
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5 Requirements

5.1 General

A summary of the requirements and test sequence for each device is given in Table 1.

Table 1 — Summary of requirements and test sequence for 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 require
Non-return yalve 5.2.1 6.4 External gas tightness 5 6
5.2.2 6.5 Pressure resistance 1a
5.3 6.6 Reverse flow 5
5.4 6.9 Internal leakage 5
Pressure relief valve 521 6.4 External gas tightness 5 6
5.3 6.5 Pressure resistance 1a
5.5 6.7 Relief pressure and flow 5
Excess flow|cut-off 5.2.1 6.4 External gas tightness 5 6
valve 5.2.2 6.5 Pressure resistance Ta
5.3 6.8 Excess flow cut-off 5
5.6 6.9 Internal leakage 5
a  Use aney device for this test. Do not use for any other test.

NOTE I} the following subclauses, the terms “upstream” and “dowiistream” refer to the normal directipn of
gas flow in the device.

5.2 Gas tightness

5.2.1 External gas tightness

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

5.2.2 Internal gas tightness

Where intefnal gas tightness isrequired in this document the leakage rate shall not exceed 50 c3/h
for devices with a connectien.iiiternal bore (diameter) less than 11 mm or 0,41 d?2 for larger diamégters
(for tests, s¢e 6.6 and/or 6.9)-

NOTE The value 0,417d? is the flow in cm3/h where d is the internal bore (diameter) in mm of the lafgest
connection df the device.

5.3 Pressureresistance

The housings of the safety devices shall resist a pressure equal to ten times the maximum operating
pressure, with the test pressure in all cases not less than 6 MPa (60 bar).

NOTE 1 bar = 0,1 MPa =105 Pa. 1 Pa=1 N/mZ. 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 Non-return valve

Non-return valve shall not allow the reverse flow of gases when tested in accordance with 6.6.

4 © IS0 2017 - All rights reserved
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5.5 Pressure relief valves

The opening pressure of the pressure relief valve shall be between 1,3 and 2 times the maximum
operating pressure specified by the manufacturer and the valve shall close at a pressure between 1 and
2 times this pressure. They shall be leak-proof to the requirements of 5.2.1 at all pressures up to and
including the maximum operating pressure. They shall be checked in accordance with 6.7.

The manufacturer shall state the flow capacity to atmosphere as measured at twice the operating
pressure.

If a pressure relief valve is incorporated in a regulator, it shall be in accordance with ISO 2503 or
ISO F29%=s dpp}ibdb}c anddoes ot bcluug anymoreto the STopT of thisdocument:

5.6 | Excess flow cut-off valves

Excdss flow cut-off devices shall stop the gas flow when the flow reaches betwéen1,1 and|2 times the
nomjinal flow rate specified by the manufacture when tested in accordance with 6.8.

5.7 | Flashback resistance

Safetly devices used in applications where flashback may occur shall conform to the requlirements of
this document after exposure to flame arrestor test performed according to ISO 5175-1:2017, 6.7, where
the fllame arrestor is replaced by the safety device to be tested:

6 Methods for type testing

6.1 | General

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

Third party conformity testing is ‘not a requirement of this document. See Annex B for |nformation
relafing to third party conformity testing if required.

6.2 | Accuracy of pressure and flow measurements
The pllowable total erroer of the measured values are as follows:

—  flow: +10 %;

— pressure:” £3 %.

lows* and pressures shall be expressed in standard atmospheric conditions in accorfdance with

6.3 Test gases

Unless 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
— amass fraction of oil vapour of less than 5 x 10-6, and
— less than 1 mg/m3 of suspended droplets.

In all cases, tests shall be carried out with dry gas with a maximum moisture content corresponding to
a dew point of 0 °C.

© IS0 2017 - All rights reserved 5


https://standardsiso.com/api/?name=17b81f9997e6a02beee520c677a285c6

ISO 5175-

2:2017(E)

Safety devices for hydrogen shall be tested with hydrogen 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

IS0 9090.

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 pther-testsshall-be-earried-ent-on-the-sample-eitherbefore-or-after-this-testnershal] the
sample testpd be used for any other purposes.

6.6 Non-return valve test

6.6.1 General

Conformity|with the requirements of 5.4 shall be checked on five samples as follows. Before proceelding
with this tept, pass the test gas through the device in the normal direction of'flew for 5 s to operate the
valve. Conngct the downstream side of the device under test to a gas souree,with the upstream side at
atmospherif pressure and connected to a leak detection device. Proceed to pressurize in the reverse
direction a¢cording to 6.6.2. For the tests, the samples shall be installed in the most disadvantaggous
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) increask the back-pressure at a rate of 600 Pa/min’ (6 mbar/min) up to 3 000 Pa (30 mbar);

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

The maximpim reverse flow during the period of reverse pressure application and for 1 min afterwprds
shall meet the requirements of 5.2.2.

6.7 Pressure relief valves

The requir¢ments specified-in-5.5 shall be checked on five samples by progressively increasingland
then decredsing pressure,Medsure the flow through the device when the upstream pressure is equfal to
twice the maximum opetating pressure.

6.8 Excess flow-cut-off valve

This test shialt-be carried out using the actual gas the device is designed to operate on. If it is designed
for uSe Wit} IIIUI'T thau UIIT BGD’ lt oha}l bC tCDth fUl Ca\,h SCID.

For each gas, the requirements specified in 5.6 shall be checked on five samples as follows. Connect the
device to a pipeline at the maximum operating pressure specified by the manufacturer; see Figure 4.
Progressively increase the flow rate in the normal direction by opening valve "A" until the device
operates. After the device has operated (cut-off the flow) the device shall be tested in accordance with
6.9 to test for internal leakage.

© ISO 2017 - All rights reserved
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1 Pmax
2 samples
3 valve A’
4  flow meter
Figure 4 — Test equipment excess flow cut-off valve
6.9 | Internal leakage test for cut-off valves

With the device under test in the tripped condition, connect the upstream Side to a gas s

max

at thie device outlet meet the requirement of 5.2.2.

7

Whaen distributed, the safety device shall be accompanied by the manufacturer’s instruc

shal

a)
b)

)
d)

e)

f)
g)
h)
i)
i)

8

imum operating pressure, with the downstream side open to atmosphere. Check that in

Manufacturer’s instructions

contain, as a minimum, the following informationt
Lhe function of the safety device;

bperational and performance data [maximum working pressure, gas flow charactg
Annex A)];

permissible types of gas;
hn explanation of the abbreviations marked on the device;

nstruction for installation of equipment [The method of installing these devices
selected, order of ingtallation, etc.) varies with operating conditions. It is essential t
manufacturer’s instructions regarding installation and operation to ensure that
pressure drop due,to the combination is as low as possible.];

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

nstructions in case of malfunction;

urce at the
ternal leaks

tions which

ristics (see

(e.g. types
follow the
the overall

recommendations for Inspection, testing and maintenance;

explanation of the marking.

Marking

All marking shall be legible and durable. The following information shall be included:

a)
b)

reference to this document (i.e. ISO 5175-2);

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

c) the model designation or code number relating to the manufacturer’s installation instructions;

© IS0 2017 - All rights reserved
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d) the direction of normal gas flow (arrow);
e) the name of gas or its abbreviation;
f) the maximum working pressure, pmax, expressed in bar;

g) the maximum flow rate, only for excess flow cut-off valve (see 5.6);

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

Abbreviations for the safety functions shall be marked as follows:

— non
— pre;s

— €XC{

The appropriate letters shall be enclosed in a square as in the following examp]eé:

— oI

— oI
—-e

If the full n
ISO 10225 5
used for fuq

return valve: NV;

sure relief valve: RV;

ss flow cut-off valve: EV.

-return valve

-return valve +
kcess flow cut-off valve

NV

NV

EV

ame or the chemical symbol of the gas cannot{be marked, the letter codes according to
hall be used for marking of equipment. If in_addition, a colour coding is used, red shalll be

| gases, blue for oxygen, black for compresséd air.
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