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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Oxygen pressure surge testing has been required by a number of different product standards covering:
— valves used for gas cylinders, tubes, pressure drums and cylinder bundles;

— residual pressure valves (RPVs);

— self-closing valves;

— industrial and medical valves with integrated pressure regulators (VIPRs);

— |industrial and medical pressure regulators;
— |hoses.

Oxygen pressure surge testing is also described in other testing standards such as |SO 21010,
ASTM G175 and ASTM G74.

NOTE Alist of standards is given in the Bibliography.

Requirements for the test facility and test procedures differ ffom standard to standard due to
modlifications introduced over the years and lack of coordination. This can result in a need tofmodify the
tesfling procedures and equipment depending on the product(e:g. valves, hoses, pressure fegulators)
kngwing that the aim of the test remains the same.

Thif document aims to standardize the test equipment ahd the test procedure so that, in futute, product
stapdards can refer to this document and only give additional requirements, e.g. test pressufre, number
of tgst samples needed to be submitted for the test.

© IS0 2022 - All rights reserved v
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Gas cylinders — Compatibility of cylinder and valve
materials with gas contents —

Part 6:
Oxygen pressure surge testing
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3.2

Scope

5 document specifies requirements for the test apparatus and test procedure’in ord¢
ben pressure surges consistently to devices being tested for resistance te'ignition b
pression and to materials for oxygen compatibility.

Normative references

following documents are referred to in the text in such a»way that some or all of th
Ktitutes requirements of this document. For dated referefices, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

10286, Gas cylinders — Vocabulary

Terms and definitions
the purposes of this document, the terms.and definitions given in ISO 10286 and the follo
and I[EC maintain terminology databases for use in standardization at the following addj

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

IEC Electropedia: availabte,at https://www.electropedia.org/

oe tube

nnon> metallic tibe of defined internal diameter and length installed between the out
quick-opening.valve (QOV) or the calibrated orifice (if applicable) and the intermediatg
nsure a reproducible severity of the test condition

e 1 to entry: In some documents, the term “connecting tube” is used for this purpose.

br to apply
y adiabatic

bir content
pplies. For
[s) applies.

ving apply.

esses:

et plane of
connector

tes

pressiire
r

static pressure upstream of the quick-opening valve in the closed conditions

Note 1 to entry: The test pressure is expressed in bar.

Note 2 to entry: The test pressure is given in the product standard (3.4) (see the Bibliography).

3.3
pre

ssure rise time

time required for the pressure to rise

Note 1 to entry: This is as measured in 5.5.

©IS

02022 - All rights reserved


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=3bce4d6254ebb7f0015fee4ec5412c6c

1SO 11114-6:2022(E)

3.4

product standard
standard that specifies requirements to be fulfilled by materials and/or accessories to establish their
fitness for purpose

Note 1 to entry: See examples of product standards given in the Bibliography.

4 Testi

4.1 Test,

nstallation

oas
[=)

411 Te
The pressu

Oxygen sp{

4.1.2 Te

The oxygel
specified b

4.2 Con
In general,

NOTE )

Some stanglards require the t€st sample to be heated, e.g. at (60 * 3) °C.

4.3 Surg

The surge

which the material of the surge tube reaches during the test.

5t gas specification
re surge test shall be carried out with oxygen.

ecification shall correspond to Table 1.

Table 1 — Gas specification

Parameter Requirement

> 99,5 % by'volume

<0,01<% by volume
See 5.1

NOTE Most industrial oxygen grades meet the above specifications.

Minimum purity

Hydrocarbon content

Maximum particle size

mperature of test gas

L used for calibration and testing shall be at a temperature of (60 * 3) °C unless othery
y the appropriate product standard.

lition of test sample
test samples are (before testseries) at room temperature.

Room temperature is typically between 15 °C and 30 °C.

e tube (cafmon)

tube shall be suitable for oxygen and rated for the maximum pressure and temperat

Surge tube

Vise

ure

k are nsually made of Monel or with Monel liner materials, Other oxygen compatible mater

ials

may be used.

The surge tube should be nominally straight. A smooth bend in the surge tube is sometimes used to

retain test

samples (such as oil) in position.

The product standards listed in the Bibliography require the use of different geometries for the surge

tube:

equivalent);

inch equivalent).

Type A: nominal length of 1 m and an internal nominal diameter of 5 mm (or nominal fractional inch

Type B: nominal length of 0,75 m and an internal nominal diameter of 14 mm (or nominal fractional

© IS0 2022 - All rights reserved
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For other applications, different sizes (diameters and/or lengths) may be specified, e.g. by the
manufacturer/the user/test laboratories.

Surge tube dimensions should be as close as possible to nominal dimensions. Due to the manufacturing
process, some differences in inner diameters or length can occur. Such minor dimensional differences
shall not lead to a reduction in the severity of the test. This can be demonstrated by having an internal
volume of the surge tube no less than the volume calculated by using the nominal length and diameter.

5

Design of the test facility

5.1

The
the
safq
be 1
pro

General

test facility room shall be adequately designed such that, in case of failure of either the
test apparatus, the operator is protected. The room shall be adequately ventilated to
environment for personnel, in particular to evacuate combustion products \that could
oxic. To prevent cross contamination between test programmes and to"reduce the ri
pagating into the test apparatus from a failed test sample, it shall be ensured that the test

is clean for oxygen service. Figure 1 provides two examples of a test appanatus.

AN %\%\%

/8

a) Test apparatus with an optional orifice

sample or
maintain a
potentially
bk of a fire
apparatus

/6
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1 2 PT, 5 PT, 6
TT
£A o
==
) E, _._|__
3 <50 mm
Ly
8
//—
b) Test apparatus without orifice

Key

1 oxygen buffer 8 filter

2 heating device TT thermiocouple measuring the oxygen temperafure

3 quick-ppening valve L; .rominal length of the surge tube (cannon) -
distance measured from the orifice to the inl¢t
of the intermediate connector

4 pressure release valve L,  nominal length of the surge tube (cannon) - dis-
tance measured from the outlet plane of valv¢ 3
to the inlet of the intermediate connector

5 surge tube (cannon) - with anloyerall d nominal inner diameter of the surge tube (canijon)

length|of L; or L, and a continuous
inner diameter of d

6 intermediate connector PT; pressure transducer or gauge - measuring the
test pressure upstream of the quick-opening
valve (slow measurement)

7  orifice PT, pressure transducer for determination of the

pressure rise time (fast measurement)

NOTE If there is no orifice, the effective length commences at the valve outlet sealing plane.

Figure 1 — Examples of test apparatus

A (40 = 20) pm filter shall be installed upstream of the oxygen buffer or other equivalent means shall be

provided to prevent particle contamination.

Another valve can be added in-line upstream of valve 3 to provide additional safety during maintenance.
The inner diameter shall be such to not interfere with the performance test apparatus.

In order to remove air from the surge test apparatus, an additional valve (i.e. purge oxygen supply
valve) can be added using a branch connection located either upstream or downstream of valve 3.

4
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Quick-opening valve 3 should not be used for purging unless it is specially designed for that purpose.
Oxygen used for purging shall be filtered to the same level as the test gas.

The heated volume in the oxygen buffer should be significantly greater than the volume of the surge
tube, typically at a ratio of 30 to 1 or greater to avoid significant change in test gas temperature and
pressure during the test sequence.

5.2 Intermediate connector on the test sample side

The_test apparatus shall be equipped with an intermediate connector that will be used to attach the
test sample to the apparatus.

Such connectors should have an overall length as short as possible to minimize heat'dissipation and
enefgy loss. Any transition of the internal diameter between the surge tube and the,interngl diameter
of the gas passage of the test sample should be progressive, smooth and wheneV€r possiblg step-free.
In dll cases, dimensions (including inner diameters and length) of the intermediate connector shall be
recprded.

5.3| Pressure measurement devices
At lpast two pressure transducers or gauges shall be used (see Eigure 1):
— |one upstream of the quick-opening valve;

— |one within 50 mm of the downstream end of the sutge tube (cannon).

5.4f Temperature gauge
The temperature gauge shall be located upstréam of the quick-opening valve (see Figure 1).

In cpse of standards requiring the test sample to be heated, a second temperature measurement device
sha|l be located close to the test samplé.

5.5| Pressure rise time verification

The pressure rise time shallbe verified by using a blank plug at the end of the surge tube unless
otherwise required by theyproduct standard or by the applicable specification.

NOTE Some majotdifferences can occur between a plug or a test sample, in particular for hoses

The pressure measturement used for calibration shall be located within 50 mm of the downgtream end
of the surge tube (cannon) as shown in Figure 1. One way to adjust the rise time to the specifjed value is
to Use a calibrated orifice upstream of the surge tube (see Figure 1 a) key 7). The distance between the
calipratedorifice and the quick-opening valve should be minimized, but the surge tube length shall be
adjlllSted to reach the specified length.

The test installation shall be regularly checked for the required pressure rise time as per the test
laboratory quality management system. The pressure rise time is determined by the time difference
between when the pressure goes from 10 % of the first pressure peak to when it reaches 90 % of the
first pressure peak as shown in Figure 2. The first pressure peak (see key 2 in Figure 2) shall not be less
than the test pressure and shall not exceed 110 % of test pressure.

The pressure rise time in the surge tube (measured by a suitable pressure measurement device and
recorded) shall be 20 ms (+0/-5 ms) unless specified otherwise by product standards.

© IS0 2022 - All rights reserved 5
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4

p 1
| 3__
|
2
|
[
4 / I 20 ms . =35 _ » =35 ~
T [ 15ms \\
-4 | \»
- >3s .
5 6
=
t
Os 30s
Key
t time,ins 3.0N90 % of the first pressure peak
p  pressute, in bar 4, 10 % of the first pressure peak
1  magnification of the recorded pressure rise curve 5 testcycle1
2 first pr¢ssure peak measurement at start of each cycle 6  testcycle 2

Figure 2 — PressureTise time and pressure cycle timing

6 Test procedure

6.1 Samples

If required by the product’standard, specific conditioning of test samples may need to be performed
(e.g. ageing, endurance):

6.2 Pregsure

Woa tbha hac boany wegnd (A g A+ Tocas svncciien Y clicoconccivn dilation) +o0 oo the

After the Sufge—tubehasbeenpurged—{e-g—atlow—pressure—bysueecessive—dilution—teo—ebtain

theoretical quality conforming to Table 1, test samples shall be submitted to the number of pressure
cycles from atmospheric pressure to test pressure specified in the product standard. If no product
standard exists, Annex A can be used. At the end of each cycle, the surge tube shall be vented through
valve 4 to atmospheric pressure.

NOTE1 For some test samples, it is possible to have an additional vent downstream of the test sample to
release pressure accumulated in the test sample. This is normally specified in the product standard.

The test pressure shall be verified on pressure measurement device at position 3 (located upstream of
the quick-opening valve) immediately before the first cycle. The tolerance is (-0 + 3) %.

NOTE 2  For large test samples, the test pressure can be increased in order to stay within the given test
pressure range.

6 © IS0 2022 - All rights reserved
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Holding time at test pressure and equalization time at atmospheric pressure are not fixed but each shall
be 3 s minimum.

NOTE3 Holding time and equalization time are usually 10 s. Some product standards require to have a
minimum holding time and equalization time of more than 3 s.

The total time of a pressure cycle shall be (30 * 3) s. Total time is the time between the beginnings of
two consecutive pressure cycles.

The test pressure shall be verified with the pressure measurement device located upstream the
quick-opening valve (see Figure 1 PT,) immediately after the last cycle with the quick opening valve in
the ctosedpositiomn:

Duijing a test of a given test sample, the test pressure after the last cycle compared to\thaf at cycle 1
sha|l not have decreased by more than 3 %.

Thd quick-opening valve (see Figure 1 PT,) inlet pressure shall be recorded duning the test dycle.

6.3| Temperature(s)

The temperature(s) shall be recorded during the test (see 5.4).

6.4 Visual examination

Aftér the test sequence, a visual examination shall be perfermed if required by the product §tandards.

7 |Validity of the test
The test will be considered as valid unless at least one of the following factors are observed:
— |aleak of the system (test rig) downstseam of the quick-opening valve occurs during theltest;

— |any of the requirements of the pro¢edure specified in this document are not followed.

8 |Pass/fail criteria for the test sample
The pass/fail criteria for the-test samples are generally defined in the product standards.
However, a product willbe considered to have failed the test if:

— |there are any traces of ignition (e.g. surface deterioration including change in surface teixture and/
or colour, material loss);

— | components have displaced (no longer in place where they were installed) due to testing,{and/or are
non-fiinctional (e.g. broken) or missing;

— Hthetestsamptetsteakingtaudibte soumd):
If necessary, the test sample shall be compared with an unused test sample to highlight the differences
caused by the test.

9 Testreport

A written test report shall be issued, summarizing the tests carried out and the results obtained.

The test report shall include:

a) reference to this document,i.e. ISO 11114-6:2022, and the product standard (if any);

©1S0 2022 - All rights reserved 7
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b)

f)

g)

h)

j)
k)

information on the test sample:

1) manufacturer or supplier;

2) serial number/batch number/markings if available;
3) drawing and material specification as appropriate;
number of samples tested;

condition of the sample (e.g. as received, after ageing, after endurance);

information on surge tube type (Type A, Type B) or specific type (as per 4.3) with indicatioh of

nominpl length and internal diameter; information on the material if it is not Monel;

dimenfpions (including internal diameter, transition profile and length) of the intermedjate

connegtors;

average pressure rise time during verification and testing and as a minimum 'the accuracy of|the

measufrement (indicate if performed with a plug or with the sample, see 5.5);

pressures and accuracy,

temperature of the test gas [e.g. measured at position TT of FigureA a)and b)];

temperature of the test sample (if required) before the test sequetice starts;

pictures as required in 6.4.
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