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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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ISO 14114:2017(E)

Gas welding equipment — Acetylene manifold systems
for welding, cutting and allied processes — General
requirements

1 Scope

This|[document applies to acetylene cylinder manifold systems extending from the cylinder
bundle outlet connections to the outlet connection of the main shut-off valve. It specifies r¢
for design, materials and testing of cylinder manifold systems for the supply of acetylen
weldiing, cutting and allied processes.
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Normative references

document applies to acetylene cylinder manifold systems in which acgetylene single
rlene bundles are coupled for collective gas withdrawal.

National regulations exist regarding limitation of the amount ofsingle cylinders/bundle
ingle location (e.g. in warehouse or connected to a manifold system)¢

document also covers a test procedure for decomposition-blockers.

following documents are referred to in the text'in such a way that some or all of t
fitutes requirements of this document. Forzdated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

175 (all parts), Gas welding equipment.— Safety devices

291:2010, Gas welding equipment —+ Pressure regulators for manifold systems used in wel
llied processes up to 30 MPa (300 bar). Amended by ISO 7291:2010/Amd 1:2015

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

D539, Gas welding equipment — Materials for equipment used in gas welding, cuttin
pSses.

0961, Gas cylinders — Cylinder bundles — Design, manufacture, testing and inspection

4113, Gdas welding equipment — Rubber and plastics hose and hose assemblies for use wi
b up to 450 bar (45 MPa)

5296, Gas welding equipment — Vocabulary — Terms used for gas welding equipment

valve or the
pquirements
e for use in

cylinders or

5 of acetylene

heir content
applies. For
hts) applies.

ding, cutting

g and allied

th industrial

ISO 15615:2013, Gas welding equipment — Acetylene manifold systems for welding, cutting and allied
processes — Safety requirements in high-pressure devices

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:

|

|
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31

acetylene manifold systems

assembly of devices generally linking one or more gas sources coupled to a user pipeline system,
delivering a regulated pressure under specified safe conditions

Note 1 to entry: A manifold includes, for example, components like collectors, safety devices, and pressure
regulators.

3.2

acetylene cylinder bundle
acetylene cylinder pack
assembly of—eylindersfastened—together—interconnected-by—a—manifoldforcollectivefillingand gas
withdrawal] and intended to be transported as a single unit

3.3
manifold high pressure pipework
pipework syjstem extending from the outlet connection of acetylene cylinders or bundlés at full charging
pressure to|the inlet of the pressure regulator, including as required hose assemblies or coiled metal
pipes, piping and high pressure valves

3.4
flame arrestor
device which extinguishes a flame front

[SOURCE: IS0 15296:2017, 3.4.3.]

3.5 Low pressure valves

NOTE Low pressure is considered as P < 1,5 bar (0,15 MPa}; given as gauge pressure.

3.5.1
temperature-sensitive cut-off valve
device that $tops the gas flow when a predetertmined temperature is reached

[SOURCE: IS0 15296:2017, 3.4.5, modified — "“reached” has replaced “exceeded”.]

3.5.2
pressure-sensitive cut-off valve
device that $tops the gas flow when the downstream pressure is higher than the upstream pressufe by
more than g predetermined yalue

[SOURCE: IS0 15296:2017,3/4.6.]

3.5.3
main shut—¥ff valve

main valve dlownstream of the manifold system

3.5.4
pressure limiting device

device which limits the pressure downstream of the manifold regulator in the event of regulator failure
or malfunction

3.5.5
low pressure non-return valve
device which prevents passage of gas in the direction opposite to normal flow

[SOURCE: ISO 15615:2013, 3.1, modified — “low pressure” has been added to the term and “normal” to
the definition.]

3.6 High pressure valves

2 © IS0 2017 - All rights reserved
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NOTE High pressure is considered as P > 1,5 bar (0,15 MPa) up to 25 bar (2,5 MPa), given as gauge pressure.

3.6.1
automatic quick-acting shut-off device
self-acting device which closes quickly

Note 1 to entry: For example, when triggered by acetylene decomposition in the high pressure manifold pipework.
[SOURCE: ISO 15296:2017, 3.4.10, modified — the example has been transferred to a note to entry.]

3.6.2
high pressure stop valve
devige to prevent, when closed, the flow of gas on the high pressure side

3.6.3
threp-way valve
devi¢e composed of two upstream inlets of flow and one downstream outlet which allows flow from
one ypstream side to the downstream side, while isolating the other upstreanyside

Note [l to entry: This definition differs from that of ISO 15615:2013, 3.6.

3.64
high|pressure non-return valve
devig¢e which prevents passage of gas in the direction opposite€o)normal flow

[SOURCE: ISO 15615:2013, 3.1, modified — “high pressure”has been added to the term and| “normal” to
the definition.]

3.6.5
high(pressure purge valve
devi¢e which enables a pipework system to reach-atmospheric pressure or eliminate undegirable gases
or residues by flushing

3.6.6
automatic pressure-actuated shut{off valve
devig¢e which automatically stopsithe gas supply to the regulator when the downstream prjessure rises
above the maximum operatingpressure

[SOURCE: ISO 15615:2013,-3.5]

3.7
change-over unit
devige in a two-sided system allowing switching the supply of gas to the system from either of its bank
of cylinders or-bundles without interrupting supply

Note |l to entry: The switching action can be manually or automatically actuated.

3.8
pressure regulator for manifold systems

device for regulating a generally variable inlet pressure to as constant as possible an outlet pressure
when controlling the output of a manifold of cylinders

[SOURCE: ISO 7291:2010, 3.1, modified — the note to entry has been deleted.]

3.9
decomposition blocker

safety device which stops acetylene decomposition incorporating a temperature- or pressure-sensitive
cut-off device (3.5.1, 3.5.2)

3.10
high pressure filter
device to retain particles with a size of 100 um or greater

© IS0 2017 - All rights reserved 3
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4 Design and materials

4.1 Requirements for the manifold system and its components

Acetylene cylinder manifold systems shall be equipped with the following system components:

a)

b)

f)

g)
h)

j)

high pressure non-return valve (3.6.4) according to ISO 15615, to avoid reverse flows and to
prevent air and moisture contamination of the manifold system, located immediately downstream
of the cylinder or bundle outlet. The following options may also be used:

1) combination of an individual purge valve (stop valve) according to ISO 15615 and an individual

norf-return valve according to 150 15615 located downstream of the coiled metal pipe or

pre

ssure hose;

high

2) single unit comprising a combination of the above-mentioned components \fulfilling the

req

high pr
to the 1
cylindel

automa

high pr
a three
accordi

pressur

pressur]
alternatf
ISO 156

low pre

Safety d
includin
flame al
(3.5.2).
toISO 5

As an a
to ISO 1
arresto
sensitiv]
blocker

llirements of ISO 15615;

pssure pipework or coiled metal pipe with pipe wall thicknesses determined accol
hethods in ISO 10961 and/or high pressure hoses according to IS 14113 to conned
" or bundle outlet to the manifold inlet;

Fic quick acting shut-off device according to ISO 15615, upstream of the manifold regul

essure stop valve according to ISO 15615 for one-sided /systems. For two-sided syst
way valve according to ISO 15615 may be used instead of two high pressure stop v
hg to ISO 15615;

e regulators for manifold systems and for change*over units according to ISO 7291;

e-relief valve of the pressure regulator, ingggrated or not, according to ISO 5175-2. 4
ive to the pressure-relief valve, an automatic pressure-actuated shut-off valve accordi
15 may be installed.

ssure pipework downstream of thespressure regulator;

evices as defined in ISO 5175\(all parts) at the low pressure outlet of the manifold sy;
g, as appropriate, a singlé device or combination of devices for non-return flow (optic
'resting, and a temperature-sensitive cut-off valve (3.5.1) or pressure-sensitive cut-off
A non-return valve according to ISO 5175-2, upstream of the flame arrestor (3.4) accol
175-1, is mandatoryin the absence of such a non-return valve in the pipework downsti

ternative tothe’above-mentioned safety devices, a decomposition blocker (3.9) acco1
4114, together with a non-return valve according to ISO 5175-2, combined with a f
" (3.4) aceording to ISO 5175-1, and a temperature-sensitive cut-off valve (3.5.1) or pres
e cut-off valve (3.5.2), both according to ISO 5175-1, downstream of the decompog
ma¥.be installed;

rding
t the

ator;

ems,
hlves

AS an
ng to

tem,
nal),
yalve
rding
eam.

rding
lame
sure-
ition

all high

pressure gauges shall be in accordance with I50 15615 except for

1) gauges that are part of pressure regulators and change-over units covered by ISO 7291, and

2) gauges that are part of a combination of devices which are distributed as a single unit which

has

main sh

already been tested to the procedures and requirements defined in ISO 15615;

ut off valve.

Combinations of devices which are distributed as single units for the high pressure part, except
pressure regulators and high pressure hoses, shall fulfil the requirements of ISO 15615.

Annex A gives examples for the configuration of the manifold systems. If there are more gas sources
(cylinders/bundles) in the manifold system, the setup shall be analogue to the setups given in the
drawings of Annex A.

4
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Materials of construction

The materials shall be resistant to acetylene, acetone and dimethylformamide (DMF), as well as to the
mechanical, chemical and thermal loads which occur under operating conditions in accordance with
[SO 9539 unless a specific standard for specific components of the system exists.

5 Tests

5.1

Strength test

All

pressures likely to be encountered in acetylene service.

For the high pressure part, all components shall withstand an hydraulic test of 315 bar (3

five
therg
wall

For t
all ¢
therg

NOTH
equiy

Systd
serv

1gh pressure and low pressure manifold components shall be tested for their resis

inutes unless individual standards covering them require higher pressures:After pré
shall be no visible permanent deformation. Additionally, high pressure pipework desig
thicknesses should allow for acetylene decomposition overpressures.

he low pressure parts, unless individual standards require higherpressures or hydrg
mponents shall withstand a pneumatic test of minimum 24 bar (2,4 MPa). After pre
shall be no visible external permanent deformation.

Design recommendations for high pressure pipework are given in documents such as |
alent.

m components which have been pressure testéd according to other standards fi
ce shall be removed or otherwise protected hefore the strength test, e.g. pressure g

Fance to the

1,5 MPa) for
ssurization,
'n minimum

ulic testing,
ssurization,

GC 123/13 or

r acetylene
auges, relief

valves, regulators.

5.2

The
leakd

External gas tightness test

manifold system shall be tested-for leaks at commissioning on site by the installef. No visible

lge shall be detected when tested-as specified below.
Two
a)
b)

The
valve

Lightness tests shall be performed on the high pressure part:

| test at low pressure-at I'bar (0,1 MPa);

q

| test at high pressure at least at 18 bar (1,8 MPa).

q

ow pressuréepart [between the regulator outlet and the outlet connection of the main shut-off

(see 16 in Table A.1)] shall be tested at the maximum outlet pressure of the regulator.

5.3 | Decomposition blocker

acaranncitiogy vy Factn 1 acond

dafamnacitian hlaclkar d
CCOTHPOSTTTO ;W it 5t t——a ot

u\.\.unxlyuax\.luxx BHO-€Ker—Stia

The dance with

Annex B.

When the decomposition blocker is subjected to acetylene decomposition, there shall be no visible
permanent deformation or part ejection when tested on the gas outlet side at an initial gauge pressure
of 1,5 bar (0,15 MPa).

The flame detector shall not detect a flame.

The general requirements for external gas tightness of decomposition blockers shall be tested on three
samples and the test procedures shall be in accordance with ISO 9090 before and after the decomposition
test. The same samples may be used for external gas tightness test and decomposition test.

The decomposition blocker shall resist a pressure of 60 bar (6,0 MPa). One sample shall be tested. When
the device is tested, no visible permanent deformation of the pressure retaining components shall occur

© IS0 2017 - All rights reserved 5
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after a test duration of at least 5 min. The incorporated temperature or pressure-sensitive cut-off valve
shall be tested according to ISO 5175.

6 Marking

The following information shall be clearly and permanently marked by the installer on a plate
permanently fixed to the manifold system:

dated reference to this document, i.e. ISO 14114:2017;

the name or trademark of the manifold system supplier (manufacturer or distributor or installer);

the type of gas “acetylene”;

the maygimum regulated pressure (bar) (MPa);

the max¥imum flow of the system at 15 °C (m3/h);

imum and maximum operation temperature (-20 °C/+60 °C);

the year and month of manufacturing/installation.

a)

b)

c)

d)

e)

f) the min

8)

7 Instru

The manufa

covering:

a) field of

b) descrip

c) the safe

d) the com

e) the use
shootin

On two-side|

shall be cho

If acetylene
inspect the

ctions for use

cturer, supplier or distributor shall supply instructions for use with each manifold sy}

hpplication of the manifold system;
fion of manifold system, location and the meaning of the marking;
and correct installation of the manifold system;

missioning tests that are necessapy to prove safe and correct installation prior to sery

b, hazards and safety precautions.

d systems with asymmletric amount of cylinders, the maximum flow of the manifold sy
ben according to the-side with the minor amount of cylinders.

decompositionh’has entered a flame arrestor or a decomposition blocker, users s}
entire supply-system especially the manifold regulator.

If any damalge is.déetected in the manifold regulator or any other parts of the system, they shou
refurbished

in @ccordance with the instructions of the manufacturer.

tem,

ice;

maintenance, disassembly~and disposal of the manifold system; this includes trguble

stem

1ould

Id be
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Annex A
(normative)

Configurations of acetylene manifold systems

A list of components contained in Figures A.1 to A.4 can be found in Table A.1.

Table A.1 — List of components contained in Figures A.1 to A.4

Component Component description
npumber
1 Cylinders
2 Acetylene cylinder bundle (see 3.2)
3 High pressure non-return valve (see 3.6.4)
4 High pressure hose assembly or coiled metal pipe (see 3.3)
5 Manifold high pressure pipework (see 3.3)
6 Three-way valve (see 3.6.3)
7 High pressure stop valve (see 3.6.2)
8 Automatic quick acting shut-off device (see 3.6:1)
9 High pressure purge valve (optional, see 3(6.5)
10 High pressure filter (optional, see 3.10)
11 Pressure regulator for manifold systems (see 3.8)
12 Pressure limiting device (see 3:5.4)
13 Low pressure non-return valve (see 3.5.5)
13’ Combination of comporents 13, 14 and 15 mounted in this exact order in the diredtion of flow
14 Flame arrestor (see 8.4)
15 Temperature-seifsifive cut-off device (see 3.5.1) 14" |Decomposition blocker (see|3.9)
or pressure-sensitive cut-off device (see 3.5.2)
16 Main shut-off valve (see 3.5.3)
17 Pressure 'gauge
18 Change-over unit (3.7)

© IS0 2017 - All rights reserved 7
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b Alternative.

d  Venting td a safe location.
e Optional.

Figure A.1 — One-sided cylinder system (1 x 8 cylinders shown)
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Figure A.2 — Two-sided system for cylinders and bundles (eight cylinders shown on left side
and two bundles shown on right side)
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Figure A.3 — One-sided bundle system (two bundles shown)
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