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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-gaovernmental, in liaison with ISO_ also take part in the wark |SO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The main task of technical committees is to prepare International Standards. Draft Internationpl Standards
adopfed by the technical committees are circulated to the member bodies for{voting. Publication as an
Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 26142 was prepared by Technical Committee ISO/TC 197, Hydrogen technologies.
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Introduction

Over the course of several years, international efforts have been initiated for the development of necessary
regulations, codes and standards required for the introduction of hydrogen energy systems in consumer
environments. Such codes and standards usually require a safety system to detect hydrogen concentrations
before a fraction of the flammable or explosive limit is reached, in order to allow for purging, shut-off, and

similar safet

aoperations
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multilevel salety operations, such as nitrogen purging or ventilation and/or system shut-off; or there migh
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onal Standard provides requirements for stationary hydrogen detection apparatus, covering
requirements and test methods. This International Standard is intended to cover situations V
res the ability to detect hydrogen leaks and monitor hydrogen concentrations relevant to s
onal Standard is primarily intended for hydrogen detection apparatus at vehiclerefuelling sta
level of safety management is required. This sector has an immediate need-fép this standar
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Hydrogen detection apparatus — Stationary applications

1

Scope

This
appa
provi
and/q
corre
well
only
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This

2

The

International Standard defines the performance requirements and test methods of hydreg
ratus that is designed to measure and monitor hydrogen concentrations in stationary. app!
5ions in this International Standard cover the hydrogen detection apparatus used\toachie
r multilevel safety operations, such as nitrogen purging or ventilation and/or sys
sponding to the hydrogen concentration. The requirements applicable to the-overall safet
hs the installation requirements of such apparatus, are excluded. This International Stang
he requirements applicable to a product standard for hydrogen detection apparatus, such
nse time, stability, measuring range, selectivity and poisoning.

nternational Standard is intended to be used for certification purposes.

Normative references

following referenced documents are indispensable. for the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO 1
mem

ISO 1
exch

IEC 6
Overl

IEC ¢

ment (including any amendments) applies.

4687-1:1999, Hydrogen fuel — Product specification — Part 1: All applications except prot
brane (PEM) fuel cell for road vehicles

hnge membrane (PEM) fuel cell for road vehicles — Technical Corrigendum 2

1000-4-1, Electromagnetic compatibility (EMC) — Part 4-1: Testing and measurement f
iew of IEC 61000-4 series

1000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement f

Radiated, radio-frequency, electromagnetic field immunity test

IEC ¢
Elect|

1000-4-4y. Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement f
rical fast.transient/burst immunity test

en detection
cations. The
ve the single
fem shut-off
y system, as
ard sets out
as precision,

t. For dated
b referenced

pon exchange

4687-1:1999/Cor.2:2008, Hydrogen fuel — Product specification — Part 1: All applications ¢xcept proton

echniques —

echniques —

echniques —

IEC g

0079-0:2008, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079 (all parts), Explosive atmospheres

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

alarm set point
fixed or adjustable setting of the hydrogen detection apparatus that is intended to select the hydrogen volume
fraction at which an indication, an alarm or another output function will automatically be activated

©I1SO

2010 — All rights reserved
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3.2
ambient air
normal atmo

3.3

2010(E)

sphere surrounding the hydrogen detection apparatus

aspirated hydrogen detection apparatus
hydrogen detection apparatus that samples the gas to be detected by introducing it to the hydrogen sensor(s)
in a forced manner (e.g. use of a gas sampling pump or induction of a flow through a pressure differential)

3.4
clean air

air that is fre

3.5
control unit
part of hydrog

its remote se

3.6

data collecting interval

time interval
is corrected

3.7

diffusion ch
chamber tha
used for perf|

3.8
fault signal

audible, visil

or an indicati

3.9
final indicat

indication giy

3.10

hydrogen dé¢tection apparatus

assembly wi
hydrogen vo

NOTE 1

NOTE 2

3.11

TH

TH
alarm and/or g

gen detection apparatus that is commonly referred to as the apparatus body and\which exc
nsor(s) and connections, if any

between the time when an indication data is collected and the time Wwhen the next indication

amber
can be sealed with controlled conditions of temperature;”’humidity and test-gas volume fra
brming the test on the hydrogen detection apparatus

le or other type of signal different from thecalarm signal, providing, directly or indirectly, a wg
pn that the hydrogen detection apparatus is not working satisfactorily

on
en by the hydrogen detectionapparatus after stabilization

th an integratedcora remote hydrogen sensor that is intended to detect and measur
ume fraction ovena declared measuring range

e hydrogen-déetection apparatus may be provided with a single or multiple alarm set points.

e hydrogen detection apparatus may include one or more built-in alarm indications, output conta
lectrieal signals for alarm.

udes

data

ction,

rning

e the

ts for

hydrogen sensing element
component that provides a measurable, continuously changing physical quantity in correlation to the

surrounding

3.12

hydrogen volume fraction

hydrogen sensor
assembly, which contains one or more hydrogen sensing elements and may also contain circuit components
associated with the hydrogen sensing elements, that provides a continuously changing physical quantity or
signal in correlation to the physical quantity provided by the hydrogen sensing element(s)

© 1SO 2010 — All rights reserved
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3.13

hydrogen volume fraction

hydrogen content expressed as the ratio of the volume of hydrogen to the total volume of all components in
the gas mixture under standard conditions of temperature and pressure of 20 °C and 101,325 kPa

3.14
interferant
any substance that affects the sensitivity of a hydrogen sensing element by contacting or adhering to it

3.15
latching alarm

alarnp-that-ence-activated—+

@D

agetivatad
cattvatct

[
o]
&

3.16
measuring range
range, defined by the lowest and highest hydrogen volume fractions, within which_a’ hydrogen detection
appafatus can measure hydrogen volume fractions within the specified accuracy

3.17
multi-level detection
continuous detection and monitoring of hydrogen volume fraction with multiple alarm set points

3.18
nominal supply voltage
voltage corresponding to the manufacturer-recommended operating voltage for the hydrogen detection
appaflatus

3.19
poisoning
phenpmenon caused by any interferant that permanently affects the sensitivity of a hydrogen senging element

3.20
remdte hydrogen sensor
hydrggen sensor that is remotely connected to a hydrogen detection apparatus

3.21
selegtivity
respgnse of the hydrogen detection apparatus to hydrogen compared with the response to other gases

NOTEH If there is high.s€lectivity to hydrogen, the results will be less ambiguous and the cross-sengitivity to other
gaseq will be low.

3.22
sensjtivity
ratio pf change produced in the apparatus by a known volume fraction of hydrogen

NOTHA Depending on the context, this can refer to the minimum change in the volume fraction of hydrogen that the
apparatus will detect.

NOTE 2 High sensitivity implies that low volume fractions can be measured.

3.23

special state

state of the hydrogen detection apparatus other than those in which monitoring of hydrogen volume fractions
takes place, for example, warm-up, calibration mode or fault condition

3.24

stabilization

state in which three successive readings of a hydrogen detection apparatus, taken at 30 s intervals, indicate
no changes greater than 5 % of the volume fraction of the test gas

© 1SO 2010 — All rights reserved 3
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3.25

test gas

mixture of hydrogen and clean air with a known volume fraction, which is used for performance tests of
hydrogen detection apparatus

3.26

time of response
l90

time interval, with the hydrogen detection apparatus in a warmed-up condition, between the time when an
instantaneous variation from clean air to the standard test gas is produced at the inlet of the remote hydrogen
sensor or the integrated hydrogen sensor(s) and the time when the response reaches a stated percentage (x)
of the final indication

3.27
time of recojery

t

ti1r(r)1e interval] with the hydrogen detection apparatus in a warmed-up condition, between. the time whgn an
instantaneous variation from the standard test gas to clean air is produced at the inlet ofthe remote hydfogen
sensor or the integrated hydrogen sensor(s) and the time when the response decreases to a dtated
percentage (k) of the final indication

3.28
warm-up tinpe
time interval [between the time when the hydrogen detection apparatus is/sWitched on and the time when the

special statq indicator is turned off, showing that the hydrogen detection apparatus is in a warmgd-up
condition

4 General requirements
4.1 Consfruction

411 Gengdral

The hydrogen detection apparatus desigfied to be used in a hazardous area shall comply with IEC 60079-0
and the releVant parts of IEC 60079.

4.1.2 Enclosure

If the application demands.it, all parts of the enclosure shall be constructed of corrosion-resistant materigls or
be protected|against corrosion.

4.1.3 Meaguring.range

The measur[ngDrange of the hydrogen detection apparatus shall be declared by the manufacturer| The
measuring range shall cover a minimum of one order of magnitude. If the hydrogen detection apparatus uses
two or more hydrogen sensor technologies or principles to cover a wide measuring range, the manufacturer
shall declare the number of hydrogen sensors and/or specify the measuring range pertaining to each
hydrogen sensor technology or principle.

41.4 Alarm system

4.1.41 Alarm

The hydrogen detection apparatus shall have at least one latching alarm with a fixed or adjustable alarm set
point. If two or more alarm set points are provided, the lower may be non-latching, based on user preference.
While the alarm condition is still present, the hydrogen detection apparatus shall be designed in such a way

4 © 1SO 2010 — All rights reserved
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that any alarms, except for optional audible alarms, shall remain in operation. Alarm devices shall be tamper-
proof.

At least one alarm set point shall be available at or below a hydrogen volume fraction in air of 1 x 102,

41.4.2 Fault signals

The hydrogen detection apparatus shall provide a fault signal in the event of loss of power. A short circuit or
open circuit in the connection to any remote hydrogen sensor shall also be indicated by a fault signal. An
aspirated hydrogen detection apparatus shall indicate the adequacy of flow conditions and produce a fault
signal in the event of a flow failure.

4.1.5| Indicators

4.1.51 Power indication

The fetection apparatus shall provide a visual power indicator that clearly indicates if the power to the
hydrggen detection apparatus is on or off.

4.1.5{2 Signals for recording
For g hydrogen detection apparatus where the resolution of the read-out device is inadequate to|Jdemonstrate
comgliance with this International Standard, the manufacturer shall identify suitable points fof connecting,

indicating or recording devices for the purpose of testing the, compliance of the hydrogen detectipn apparatus
with this International Standard.

4.1.5(3 Measuring range
Any Under-range or over-range measurements shall be clearly indicated.

If thel hydrogen detection apparatus covers'more than one measuring range, the measuring raphge selected
shall pe clearly identified.

All indications may be shown on the'separate control unit.

4.1.5(4 Indicating colours

If only one indicating light.is provided for alarm, fault or other indications, it shall be red in colour.
If segarate indicatifig-lights are used, the colour shall be used in the following order of priority:

a) ned for alarm indication;

b) yellow for fault indication;

c) green for operation.

In addition to the colour requirements, the indicator lights shall be labelled to show their functions.

41.6 Adjustments

All adjustment devices shall be designed so as to discourage unauthorized or inadvertent interference with the
hydrogen detection apparatus. Examples would include procedural devices such as a keyboard instrument, or
mechanical devices such as a cover requiring the use of a tool.

A fixed explosion-protected hydrogen detection apparatus or hydrogen sensor housed in explosion-protected
enclosures shall be designed so that, if any facilities for adjustment are necessary for routine recalibration and

© 1SO 2010 — All rights reserved 5
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for resetting or similar functions, these facilities shall be externally accessible. The means for making
adjustments shall not degrade the explosion protection of the hydrogen detection apparatus or hydrogen

Sensor.

The adjustments of the zero and signal amplification shall be so designed that adjustment of one will not affect

the other.

4.1.7 Software-controlled hydrogen detection apparatus

41.71

General

In the design
shall be takg
override swit

41.7.2

The relations
shall be cap
indication sh

The design
digital-to-ang
smallest dev

Conversion errors

of software-controlled hydrogen detection apparatus, the risks arising from faults in the prg
n into account. In case of malfunction, a manual override switch shall be provided. The.m
Ch shall be protected from use by unauthorized personnel.

hip between corresponding analogue and digital values shall be unambiguous. The output
able of coping with the full range of input values within the instrument specification. A
bll be provided if the conversion range is exceeded.

shall take into account the maximum possible analogue-to-digital, computational
logue converter errors. The combined effect of digitization{errérs shall not be greater tha
ation of indication required by this International Standard.

4173 S
All special
transmittabl

4174 S
The installeq
component,

or on user cdg

It shall not be possible for the user to)modify the program code.

Parameter s
provided agq
code in the

removal of p
shall be liste

ecial state indication

ates entered by the hydrogen detection apparatus shall be indicated by a contact or
output signal.

ftware

software version shall be identified, for example, by a marking on the installed mg
b marking in (if accessible) or.on the hydrogen detection apparatus, or a display during pow
mmand.

pttings shall be chéecked for validity. Invalid inputs shall be rejected. An access barrier sh
inst parameter ehanging by unauthorized persons, e.g. it may be integrated by an authoriz
boftware orimay be realised by a mechanical lock. Parameter settings shall be preserved
pwer, and_while passing a special state. All user-changeable parameters and their valid rg
| in the 'software documentation.

gram
anual

ange
clear

and
n the

other

mory
er-up

all be
ation
after
nges

Software shd

[I“have a structured design to facilitate testing and maintenance. If used, program modules

shall

have a clearl

y defined interface to other modules.

Software documentation shall be included in the technical file of the product. It shall include the following:

a)
b)
c)
d)

software

e)

the hydrogen detection apparatus to which the software belongs;
identification of the software version;

functional description;

structure (e.g. flow chart, Nassi-Schneidermann diagram);

any software modification provided with the date of change and new identification data.

© 1SO 2010 — All rights reserved
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41.7.5 Data transmission

Digital data transmission between spatially separated components of hydrogen detection apparatus shall be
reliable. Delays resulting from transmission errors shall not extend the response time #qy by more than a third
of the requirements specified in 6.4.13. If they do, the hydrogen detection apparatus shall pass over to a
defined special state. The defined special state shall be documented in the instruction manual.

41.7.6 Self-test routines

Digital components and digital functions shall incorporate self-test routines. On failure detection, the hydrogen
detection apparatus shall pass over to a defined special state. The defined special state shall be documented

in th
The

a)

b)

c)

d)

The

instruction manual.

llowing minimum self-test routines shall be performed by the hydrogen detection apparatus

e power supply of digital components shall be monitored within time intervals of asmaximun of ten times

e response time fq;

onitoring equipment with its own time base (e.g. watchdog) shall werk-independently arn
om the parts of the digital components which perform the data processing;

Erogram and parameter memory shall be monitored by procedures which allow the detectig
it error;

olatile memory shall be monitored by procedures that test the readability and writeability of
gells.

fests shall be carried out automatically after the~hydrogen detection apparatus is switche

repeated at regular intervals of 24 h or less.

All a
after

ailable visible and audible output functions shall be tested. The test shall be carried out
starting the operation or on user request: The result may need to be verified by the user.

4.1.7\7  Functional concept

The

manufacturer shall provide-the following documentation for functional concept analysis and e
measuring sequenceincluding all possible variations);

possible specialstates;

parameters and their acceptable adjustment range;

fepresentation of measuring values and indications;

d separately

n of a single

the memory

d on and be

automatically

valuation:

generation of alarms and signals;
extent and performance of self-test routines;

extent and performance of remote data transmission.

4.1.8 Reliability

A reliability analysis shall be conducted on the hydrogen detection apparatus in accordance with a recognized
International Standard. The results of this reliability analysis, as well as the standard used, shall be recorded
by the manufacturer.

© 1SO 2010 — All rights reserved
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4.2 Labelling and marking

The hydrogen detection apparatus and the remote hydrogen sensor, if used, shall be marked legibly and
indelibly with the following minimum requirements:

name and address, including the country of the manufacturer;

a reference to this International Standard;

designation of series or type;

serial nymber;

if applic@ble, specific marking describing the type of explosion protection in accordance with-the rel
part of IEC 60079.

humidity ranges;

ction manual

b instructions, drawings and diagrams for safe and proper operation, installation and servic
bgen detection apparatus;

j instructions and adjustment procedures;

endations for initial checking and calibration of the{hydrogen detection apparatus on a rg
cluding instructions for the use of the field calibration kit, if provided;

hg range of the hydrogen detection apparatus(see 4.1.3);
f operational limitations including, where-applicable, the following:

‘mation that describes the sensitivities to other gases to which the hydrogen detection apps
sponsive;

perature limits;

ply voltage limits;
vant charactefistics and construction details of required interconnecting cables;
ery date;

surenlimits;

Bvant

en detection apparatus shall be provided with an instruction manual that/includes the follpwing

ng of

utine

ratus

recommended storage conditions (temperature, humidity, pressure) and storage-life limitations for the
hydrogen detection apparatus, replacement parts and accessories;

expected operation life-time;

information on the adverse effects on the hydrogen sensor of poisons and interferants;

for aspirated hydrogen detection apparatus, indication of the minimum and maximum flow rates and
pressure, as well as the tubing type, maximum length and size for proper operation;

for aspirated hydrogen detection apparatus, instructions for ensuring that the sample lines are intact and
that proper flow is established;

a)
b)
c)
d)
e)
4.3 Instr
Each hydrog
information:
a) complet
the hydr|
b) operatin
Cc) recomm
basis, in
d) measuri
e) detailso
1) !nfo
iS re
2) tem
3)
4) sup
5) rele
6) batt
7) pres
f)
9)
h)
i)
j)
8
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4.4

The manufacturer shall pack the hydrogen detection apparatus in such a manner as to prevent da
possible vibration during transportation. The hydrogen detection apparatus shall also be cq
withstand the vibrations expected in its use.

5

The hydrogen detection apparatus shall meet the performance requirements specified in the tes
Clauge 6.

6.1.1] Number of samples

The Iests shall be carried out on one hydrogen detection apparatus for type testing, except as
6.1.2.

ISO 26142:2010(E)

statements of the nature and significance of all alarms and fault signals, the duration of such alarms and
signals (if time-limited or non-latching) and any provisions that may be made for silencing or resetting

such alarms and signals, as applicable;

details of any method for the determination of the possible sources of a malfunction and a
procedures (i.e. trouble-shooting procedures);

ny corrective

identification of the alarm devices, outputs or contacts that are of the non-latching type, where applicable;

recommended replacement-parts list;

|ent|f|cat|on e g part numbers) as well as the descnptlon of their effects on the hydrog
apparatus characteristics (including response time and sensitivity);

arking and any special conditions of service;

any special instructions or information that are required due to the special nature of {
dletection apparatus (such as non-linear responses);

I'Lapplicable, instructions on the use of voice signal alarms, including the language of
essage;

dos and don'ts clearly shown or illustrated.

Vibration

Performance requirements

Tests

General requirements for tests

ided, and their

en detection

he hydrogen

he recorded
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ts defined in

permitted by

6.1.2 Sequence of tests

The hydrogen detection apparatus shall be subjected to all of the applicable tests specified in 6.4. The test
sequence detailed below shall be followed:

a)
b)

c)

long-term stability, as in 6.4.4.2;
operation above the measuring range, as in 6.4.16;

poisoning, as in 6.4.15.
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The other tests specified in 6.4 shall be carried out in a sequence to be defined by the manufacturer before
and/or after the above sequence. For these tests, a sample which is different from the one used in the above
sequence may be used.

6.1.3 Preparation of the hydrogen detection apparatus before testing

The hydrogen detection apparatus shall be prepared and mounted in a manner representative of the typical
application, in accordance with the instruction manual, including all necessary interconnections, initial
adjustments and initial calibrations. Adjustments may be made, where appropriate, at the beginning of each

test.

Attachments[such as cone or weather protection, that are intended for optional Use as ndicated_|
instruction mignual shall not be attached to the hydrogen detection apparatus.

6.2 Test @quipment

A diffusion clhamber that can be sealed (see Annex A), or alternative facilities such as flow-type (see Ann
or mask-typd shall be used for the tests. If a flow-type or mask-type is used, the test pracedure specific t

particular te

When a mas

the mask (ip particular the pressure and velocity inside the mask) shall{not inadmissibly influenc

response of {

The manufa
the calibratid

suggested prlessure or flow for application calibration gases, with the hydrogen detection apparatus.

If a test gas

6.3 Norm

6.3.1

Unless other
temperature

6.3.2 Pressure

Unless other
pressure shd
influence of

Temperature

method shall be followed.
k is used for calibration or for the injection of test gas into the sensar) the design and operat
he hydrogen detection apparatus or the results obtained.

turer of the hydrogen detection apparatus should be consulted when determining the des
n mask. The manufacturer may provide a suitable¢calibration mask, together with detg

bl test conditions

wise specified, the tests shall be carried out at a temperature between 15 °C and 25 °C an
Shall be kept constant(within £2 °C throughout the duration of the test.

wise specified, the tests shall be performed at pressures between 80 kPa and 108 kPa an
Il be kept.constant within 1 kPa throughout the duration of the test. For long-term test
ressurechanges shall be taken into account using the results of the pressure test of 6.4.7.

h the

ex B)
b that

on of
b the

gn of
ils of

with a hydrogen volume fraction of 4 % or:more is to be used, each component of the¢ test
equipment shall comply with the Zone | requirements of IEC 60079-0:2008.

d the

d the
5, the

6.3.3 Hum

Unless otherwise specified, the tests shall be carried out at a relative humidity (RH) between 20 % and 80 %
and the RH shall be maintained constant within £10 % throughout the duration of the test.

6.3.4 Volta

ge

Unless otherwise specified, mains-powered and fixed direct-current (DC)-powered hydrogen detection
apparatus shall be operated within 2 % of the manufacturer's recommended supply voltage and frequency.

6.3.5 Orientation

The hydrogen detection apparatus shall be tested in the orientation recommended by the manufacturer.

10
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6.4 Test methods

6.4.1 General

This International Standard is not intended to exclude any specific technologies that meet the performance
requirements herein. In the event that a test method defined in this International Standard is not suitable for a
specific technology, an alternative test method may be used. In this case, the alternative test method and
results shall be reported.

6.4.2 Standard response test

6.4.2|11 Standard test gas

The fests shall be conducted using a single test gas per one order of magnitude in the measuring| range with a
hydrggen volume fraction at the midpoint of that order. If the measuring range is less than two orders of
magnitude, then the test shall be conducted with a single test gas having a hydrogen volume ffaction at the
midppint of the measuring range. If the measuring range is more than two but‘less than three orders of
magnitude, then two test gases shall be used. When the hydrogen detectiomapparatus uses |two or more
typeq of sensors covering different measuring ranges, the tests shall be ¢enducted using two [or more test
gase$ with a hydrogen volume fraction at the midpoint of each measuringirange. For any range of two or more
ordens of magnitude, one test gas per order of magnitude shall be used.

All gpses used in testing described in this International Standard should be of certified rdagent grade
tracepble to a national or International Standard such as GradeA of ISO 14687-1:1999.

For test gases with a hydrogen volume fraction of 103 .3t higher, the relative tolerance shall pe +5 % and
knowh to be within £2 %, and for those gases with a hydrogen volume fraction of less than 10-Y, the relative
tolergnce shall be £10 % and known to be within £2 %.

If thg hydrogen volume fraction of the test gas~js within the explosion range, hydrogen may be mixed with
nitrogen, provided that the measuring function of the hydrogen detection apparatus is not affect¢d by oxygen
deficiency. Otherwise, the hydrogen volufme fraction of the standard test gas may be taker] outside the
explgsive range as near as possible to the values stated above.

6.4.2|12 Procedure
The femote hydrogen sensor- or the integrated hydrogen sensor shall be exposed to clean|air until the
atmopgphere stabilizes at the normal test conditions. The indication shall be recorded as the offsgt value. The

atmopgphere shall be changed to the test gas, and the final indication shall be recorded (see Anng¢xes A and B
for details).

6.4.3| Measuring range and calibration

6.4.3|1 Initial preparation of the hydrogen detection apparatus

If necessary, the hydrogen detection apparatus shall be calibrated and adjustments shall be carried out to
obtain correct indications in accordance with the manufacturer's instruction manual.

6.4.3.2 Validation of accuracy (calibration curve)

Calibration and adjustment shall be performed according to the manufacturer's recommended specifications.
Validation shall be performed with five points or more per order of magnitude of the measuring range.
Additional orders of magnitudes shall be validated with at least four additional points per each order of
magnitude. For a measuring range of less than two orders of magnitude, a minimum of five test hydrogen
volume fractions shall be used, but additional testing points can be added, as needed. The hydrogen volume
fractions may be equally distributed or as otherwise needed. The hydrogen detection apparatus shall be
exposed in ascending order to each hydrogen volume fraction of the test gas for 3 min without exposure to
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clean air between the hydrogen volume fractions. Following the highest hydrogen volume fraction, the
hydrogen detection apparatus shall be exposed to clean air for 10 min. This operation shall be carried out
three times consecutively. For all measurements, the variation of the final indication from the hydrogen volume
fraction of the test gas shall not exceed the following:

a)

the manufacturer in the instruction manual;

b)
+1,25 x

10~4 or 50 % of the hydrogen volume fraction of the test gas, whichever is less;

$ oo vanth o b dea o ol o feonti o i L ad

for a test gas with a hydrogen volume fraction of 1 x 104 and lower: less than the variation declared by

for a test gas with a hydrogen volume fraction higher than 1 x 104 and up to a maximum of 5 x 10~4:

for a tes
+6x10

c)

d) for a tes

the man

NOTE Fd
manufacturer'
respective tolg
4 x10-2 has 1
3,4 x 102 (by

aaa—iith—abyvdeaaan ol oo £ H abarithan 1n-4 o Nt o oo en ~f A
CyasS— Wit a rmydrogoer vOTraTmeTTactorT g reTarart LAV AU OpP U a TTTIaATT O T o -t

-3 or +25 % of the hydrogen volume fraction of the test gas, whichever is less;

J

t gas with a hydrogen volume fraction higher than 4 x 10-2: less than the variation declar
Lifacturer in the instruction manual.

declared measuring range, the test gas at the lower end or the upper end’may be corrected
rance. For example, if the hydrogen detection apparatus with a declared méasuring range of 1 x
o hydrogen volume fraction indications higher than 4 x 10-2, a test gas with a-hydrogen volume frac
subtracting the tolerance limit of 0,6 x 10-3 from 4 x 10-2) can be used.

6.4.4 Stabllity

6.4.4.1

Repeatability

The standarg response test of 6.4.2 shall be carried out five times consecutively by exposing the hyd

detection ap|
atmosphere
test gas shal

For each of
following:

for a te
fraction

a)

b) forates

paratus to the test gas for 150 s, followed. by “an exposure to clean air for 300 s, afte
s completely replaced. At the end of 150 s of\eéxposure to the test gas, the final indication f
be collected.

the tests, the short-term variation.of:-the final indication for the test gas shall not excee

5t gas with a hydrogen volume fraction of 1 x 10=3 or higher: +10 % of the hydrogen vq
pf the test gas;

gas with a hydrogervolume fraction of lower than 1 x 10=3: £ 5 x 10~° or £10 % of the hyd

volume f{raction of the test-gas, whichever is larger.

6.4.4.2 Lg

The hydroge|
the end of e

ng-term stability

ery two weeks over the three-month period, the standard response test described in 6.4.2

be carried ol

r hydrogen detection apparatus that does not indicate hydrogen volume fractions lower or higher th;

1072

ed by

n the
y the
0-3to
ion of

ogen
r the
br the

d the

lume

ogen

n detection apparatus shall be operated continuously in clean air for a period of three months. At

shall

t and the final indication for the test gas shall be recorded

The long-term variation of the final indication for the test gas shall not exceed the following:

a)

fraction of the test gas;

b)

volume fraction of the test gas, whichever is larger.

12

for a test gas with a hydrogen volume fraction of 1 x 103 or higher: +30 % of the hydrogen volume

for a test gas with a hydrogen volume fraction lower than 1 x 10-3: 5 x 10~ or +30 % of the hydrogen
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6.4.5 Alarm set point(s)

6.4.51 General

Whether the hydrogen detection apparatus is provided with internally pre-set alarm point(s) or externally
adjustable means of setting one or more alarm set points, the activation of such alarms by hydrogen gas at
the appropriate set point values shall be verified by using test gases as described in 6.4.5.2.

For hydrogen detection apparatus with several alarm set points, this test shall be carried out for each alarm
set point.

6.4.5

For €
fracti
set p
hydrg
hydrg
air ar

The

many

6.4.6

6.4.6

This

the h
the t
stabi
clean
cond

2 Increasing hydrogen volume fraction

xternally adjustable alarm set points, the alarm set point shall be set at 50 % below the-hydr
bn of the test gas specified in 6.4.2.1, with the indication tolerance taken into consideration
pint cannot be set at this hydrogen volume fraction, the alarm shall be set as_near as po
gen volume fraction. In this case and for internally pre-set alarm points,\the test gas
gen volume fraction of 50 % above the alarm set point. The hydrogen sensof shall be expd
d then to the test gas.

alarm(s) shall be checked to verify that they are active. When the hydrogen detection appa
al reset action, the manual reset function shall be checked after‘activation of the alarms.

Temperature

1 Test condition

fest shall be performed in a test chamber capable of maintaining the ambient temperature
ydrogen detection apparatus to within +2 °C.of the specified temperature. When the tempe
est chamber, including the hydrogen detection apparatus, has reached the specified tem
ized, the hydrogen detection apparatusishall be subjected to the standard response test o
air and a test gas at the same temperature as the atmosphere in the test chamber. In 9
ensation, the dew point of the clean/air or the test gas shall be below the lowest temperatu

pgen volume
. If the alarm
ssible to this
shall have a
sed to clean

ratus utilizes

surrounding
rature inside
berature and
6.4.2. using
rder to avoid
re of the test

chamber and shall be kept constantiduring the test.

Hydrpgen detection apparatus/with a remote hydrogen sensor shall be tested in the following conflitions:

a) the remote hydrogen’sensor shall be tested in air and in the test gas at —20 °C, 20 °C and 50| °C;

b) the control unjt‘ofl the hydrogen detection apparatus shall be tested in air and in the test|gas at 5 °C,
20 °C and 50.°C:

Hydrpgen detection apparatus with an integrated hydrogen sensor shall be tested in air and in the test gas at

-10 1C, 20VC, and 50 °C.

6.4.6.2 Requirement

The variation of the final indication obtained from the test at each specific temperature from that obtained at
20 °C shall not exceed the following:

a) for a test gas with a hydrogen volume fraction of 1 x 10~3 or higher: +20 % of the hydrogen volume
fraction of the test gas;
b) for a test gas with a hydrogen volume fraction lower than 1 x 1073: £ 5 x 105 or +20 % of the hydrogen

volume fraction of the test gas, whichever is larger.

Hydrogen detection apparatus intended for use in a special environment shall be tested in this special
environment. Such conditions for testing shall be noted in the instruction manual.

© 1SO 2010 — All rights reserved
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6.4.7 Pressure

The effects of the pressure variation shall be observed by placing the hydrogen detection apparatus (including
the aspirator for aspirated hydrogen detection apparatus) in a test chamber that permits the pressure of the
atmosphere to be varied.

The standard response tests shall be carried out at pressures of 100 kPa, 80 kPa and 110 kPa with a
tolerance of +3 kPa. The pressure shall be maintained at the specified levels for 5 min before starting each
test.

The variation of the final indications at 80 kPa and 110 kPa from the final indication at 100 kPa shall not

exceed the fotowit g

a) for a te$t gas with a hydrogen volume fraction of 1 x 10~3 or higher: +30 % of the hydroden vglume
fraction pf the test gas;

b) for a test gas with a hydrogen volume fraction lower than 1 x 10-3: £ 5 x 105 or +30;% of the hydfogen
volume fraction of the test gas, whichever is larger.

6.4.8 Humidity

The test shdll be carried out at a relative humidity of 20 %, 50 %, and 80-% with a tolerance of +3 %} The

hydrogen defection apparatus shall be allowed to stabilize first at 40 °C =2 °C and a relative humidity of $0 %.

After stabilizing it shall be adjusted according to the instructions of thexmanufacturer. For each humidity fevel,

the hydrogen detection apparatus shall be exposed for 15 min or longer to clean air and then to the test gas at

the same humidity as the test chamber.

The hydrogeh volume fraction of the test gas shall be held constant, or due allowance shall be made fgr any

changes in the hydrogen volume fraction by the water vapour'pressure.

The variatior| of the final indications at relative humidity-of 20 % and 80 % from the final indication at a refative

humidity of 50 % and 40 °C, shall not exceed the following:

a) for a te$t gas with a hydrogen volume fraction of 1 x 10~3 or higher: +30 % of the hydrogen vglume
fraction pf the test gas;

b) for a test gas with a hydrogen-volume fraction lower than 1 x 10-3: + 5 x 10~° or +30 % of the hydfogen
volume fraction of the test gas; whichever is larger.

6.4.9 Vibrdtion

6.4.9.1 Tgst equipment

The vibratio test machine shall conS|st of a vibrating table capable of producing a V|brat|on of vafiable

frequency and Z10] e, as

required by the foIIowmg test procedures

6.4.9.2

Procedures

The hydrogen detection apparatus shall be mounted on the vibration table in the same manner as intended for
service use including any resilient mounts, and carrier or holding devices that are provided as standard parts
of the hydrogen detection apparatus.

The alarm set point shall be set to 20 % of the highest value of the measuring range.

14
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The hydrogen detection apparatus shall be energized and mounted on the vibration test machine and vibrated
successively in each of three planes respectively parallel to each of the three major axes of the hydrogen
detection apparatus.

The hydrogen detection apparatus shall be vibrated over the frequency range specified at the excursion or
constant acceleration peak specified in 6.4.9.3, for a period of 1 h in each of the three mutually perpendicular
planes. The rate of change of frequency shall not exceed 10 Hz/min.

Before and at the conclusion of the test, the hydrogen detection apparatus shall be exposed to clean air
followed by the standard test gas.

6.4.9[3 Vibration levels

For remote hydrogen sensors or hydrogen detection apparatus with an integrated hydrogen sensor, the
vibration shall be as follows:

— 10 Hz to 30 Hz, 1,0 mm total excursion;
— 31 Hz to 150 Hz, 19,6 m/s2 acceleration peak.

For the control unit of hydrogen detection apparatus with a remote hydrogen sensor, the vibration shall be as
follows:

— 10 Hz to 30 Hz, 1,0 mm total excursion;

31 Hz to 100 Hz, 19,6 m/s2 acceleration peak.

6.4.914 Tolerance

The yariation of the final indications before applying the vibration and after applying the vibration shall not
excegd the following:

a) for a test gas with a hydrogen volume fraction of 1 x 10-3 or higher: #20 % of the hydrpgen volume
fraction of the test gas;

b) for a test gas with a hydrogen volume fraction lower than 1 x 10-3: + 1 x 10~4 or +20 % of the hydrogen
olume fraction of the t€st'gas, whichever is larger.

The hydrogen detection“apparatus shall not experience any loss of function, fault signal, nor damjage resulting
in a Hazard or false-alarm.

6.4.1p Orientation

The femote hydrogen sensor or the hydrogen detection apparatus with an integrated hydrogen|sensor shall
be tepted with clean air and standard test gas at the nominal orientation and at an angle within the orientation
limits stated in the manufacturer's instructions, but in no case at less than +15° from the nominal orientation.

The variation of the final indication obtained at the oriented state from that obtained at the nominal orientation
shall not exceed the following:

a) for a test gas with a hydrogen volume fraction of 1 x 10-3 or higher: #20 % of the hydrogen volume
fraction of the test gas;

b) for a test gas with a hydrogen volume fraction lower than 1 x 10-3: + 1 x 10~4 or +20 % of the hydrogen
volume fraction of the test gas, whichever is larger.
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6.4.11 Flow

rate for aspirated apparatus

The aspirated hydrogen detection apparatus shall be subjected to the standard response test by varying the
flow rate of the test gas:

flow rate

specified in 4.1.4.2, if this is higher.

4l
I

from 130 % of the nominal flow rate with a tolerance of £5 % or, if this is not possible, from the nominal

to 50 % of the nominal flow rate with a tolerance of +5 %, or to the flow rate that will initiate the fault signal

The variatig
indication u

for a te
fraction

a)

b) for a tes

volume fraction of the test gas, whichever is larger.

6.4.12 Air velocity

6.4.12.1 T¢
The effects g
apparatus wi
the standard
tested in a fl
other flow a
apparatus wi
as follows:

a) sensor g
b) sensor @
c)

sensor g

NOTE Di
or which are e

Measuremer
of £0,2 m/s.

£ L1l £ | HN H FH <l £l [H H'S a1 £] |H H S o
Mo Ul UIc T1iTTiarn 1miuteativito UrTiutcTlI UpPpPTI MOV 11Tt diiftu TUVWTIT MOV Tt 1TTUTTT

nder nominal flow rate shall not exceed the following:

5t gas with a hydrogen volume fraction of 1 x 10=3 or higher: +20 % of the hydrogen vq
bf the test gas;

t gas with a hydrogen volume fraction lower than 1 x 10-3: + 1 x 10~4 or +20.% of the hyd

st condition

th an integrated hydrogen sensor in a flow chamber suitable for the application of clean ai
test gas. Hydrogen detection apparatus with integrated hydrogen sensors that are too large
bw chamber may be tested with other flow apparatus. Irrespective of whether a flow cham
pparatus are used, the gas inlet of the remoéte hydrogen sensor or the hydrogen det
th (an) integrated hydrogen sensor(s) shall. be oriented in relation to the direction of the ai
riented directly in the direction of flow;

riented away from the direction.of flow;

riented at right angles to the direction of flow.

rections of flow that.are-not likely to occur in practice due to the design of the hydrogen detection app
kpressly prohibited.ji.the manufacturer's instruction manual can be exempted from the test.

ts shall be taken under static conditions and at air velocities of 3 m/s and 6 m/s with a tole

6.4.12.2 RTquirement

final

lume

ogen

f air velocity shall be evaluated by placing the remote hydrogen sensor or the hydrogen detgction

I and
to be
er or
ction
- flow

hratus

ance

The variation of the final indication at 3 m/s and 6 m/s air velocity from the final indication under zero air

velocity shall

a)

not exceed the following:

fraction of the test gas;

b)

of the test gas.
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6.4.13 Time of response and time of recovery

42:2010(E)

The hydrogen detection apparatus shall be switched on in clean air and, after an interval corresponding to at
least two times the warm-up time, without switching off, the hydrogen detection apparatus or the remote
sensor shall be subjected to step changes from clean air to the standard test gas and from standard test gas

to cle

an air. These changes shall be introduced by means of suitable equipment.

The time of response 1y shall be 30 s or less.

The time of recovery ¢, shall also be measured. The time of recovery ¢, shall be 60 s or less.

PN ]

The ¢

6.4.14 Selectivity

The s
spec
listed

4 1 ' H> Y ] o o 4 4 [l F <l
alda LIUIIUUUIIH mnervdr ol'fvuiu VT 1Coo Uidall 1T o U TVvVdIuadltT Lgo dalid L1O

ensitivity of the hydrogen detection apparatus to other gases shall be evaluated uUsing the tg

in Table 1 shall be tested individually without hydrogen.

Table 1 — Gases used in testing a hydrogen detection apparatus
for sensitivity to other gases

Gases Volume fraction (in air)
Methane 5%X1104+2x10-5
Isooctane 5x104+2x%x10-5
Carbon monoxide 5x104+2x%x10-5

st procedure

fied in 6.4.2.2, except that the gases listed in Table 1 shall be used instead-of the test gas. Each gas

When the selectivity against gases not listedin the table is enhanced by the manufacturer, the hydrogen

deted

The f
stand

If thd
stipu
this |
and i

6.4.1

The
subjg

tion apparatus shall additionally be tested for these gases.

inal indication for the specified,gases listed in Table 1 shall not exceed 10 % of the final ind
ard response test.

hydrogen detection ,apparatus fails this test but is in compliance with all the other
ated in this International/'Standard, the hydrogen detection apparatus may be deemed in cor

hternational Standard”provided non-compliance to the selectivity test is clearly stated in th
nstruction manual,

6 Poisoning

emote”hydrogen sensor or hydrogen detection apparatus with an integrated hydrogen se

cation of the

requirements
hpliance with
e test report

nsor shall be

gase

©I1SO

cted to the poisoning test with each gas shown in Table 2. If improved tolerance to any [of the above
iS-elaimed-by-the-manufacturerthetestfor-that-gas—shalt-be-performed-atthetoleraneedevel specified
by the manufacturer. Tests for HMDS, SO,, H,S and NO, may be carried out with dry gas.
Table 2 — List of gases used for the poisoning test
Gases Volume fraction (in air)

Hexamethyldisiloxane (HMDS) 1x105+£3x 106

SO, 5x104+15x10-°

H,S 5x10-5+15x10-6

NO, 2x10-5+6x 106
2010 — Al rights reserved 17
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The remote hydrogen sensor or hydrogen detection apparatus, with an integrated hydrogen sensor in working
condition shall be exposed to each of the gases shown in Table 2 for 60 min. After the 60 min period, the
remote hydrogen sensor or hydrogen detection apparatus with an integrated hydrogen sensor in working
condition shall be exposed to clean air for 60 min followed by the standard response test of 6.4.2.

The variation of the final indication of the standard response test after the poisoning test from the final
indication of the standard response test before the poisoning test shall not exceed £20 %.

6.4.16 Operation above the measuring range

The hydrogen detection apparatus with an integrated or remote hydrogen sensor shall be subjected to a step

change from
ISO 14687-1

The measurdg
The Grade A

the measurin
hydrogen vo

The remote fydrogen sensor or the hydrogen detection apparatus with an integrated hydrogen sensor(s

then be sub
standard res

The indicatio
lowest limit @
of 6.4.2 ang
calibration te

WARNING -

6.4.17 Powgr supply variations

The hydroge
supply voltag
hydrogen s¢
resistance ar

The hydroge
both 80 % ar

Where the n
those specifi
supply voltag

Clean air t0 a test gas with a mimimum hydrogen volume fraction corresponding to Grad
1999 (almost 100 %) or to ten times or more of the upper limit of the measuring range.

ment method using the small box described in Annex A may be used for this test.
hydrogen volume fraction shall be maintained for 3 min. The sensor indicatiap,shall be 100

ume fraction. The latching alarm shall be activated when the alarm set paint is reached.

ected to ambient air for 20 min, and then the indication shall be recorded, followed b
ponse test of 6.4.2.

h measured at an elapsed time of 20 min after the exposure to the ambient air shall be belo
f the measuring range. Any difference between the finaltindication of the standard respons

the hydrogen volume fraction of the test gas shall not exceed the tolerance given i
St.

h detection apparatus shall be.set up under normal test conditions as specified in 6.3, at no
e and, where appropriate,(rated frequency. For a hydrogen detection apparatus with a reg
nsor, the test shall be ‘performed twice, once with an interconnecting cable with max
d once with an interconnecting cable with minimum resistance.

d 115 % of the_.nominal supply voltage.
hanufacturer of the hydrogen detection apparatus specifies a supply voltage range other

ed above, the hydrogen detection apparatus shall be tested at the upper and lower limits
e specified by the manufacturer.

A of

% of

g range or over the measuring range throughout the 3 min period of exposure to the Grade A

shall
y the

W the
b test
n the

- Safety precautions shall be taken in~the handling of gases with hydrogen volume
fraction aboyve the lower flammability limit.

minal
mote
mum

n detection apparatus shall be subjected to the standard response test of 6.4.2, carried ¢ut at

than
pf the

The variation of the final indications at 80 % and 115 % of the nominal supply voltage from the final indication
at the nominal supply voltage shall not exceed the following:

a)

fraction of the test gas; or

b)

volume fraction of the test gas, whichever is larger.
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6.4.18 Power supply interruptions, voltage transients and step changes of voltage

6.4.18.1 General

The hydrogen detection apparatus shall be set up under the normal conditions specified in 6.3 and, if possible,
the alarm set point shall be set to 20 % of the upper limit of the measuring range. The hydrogen detection
apparatus shall then be subjected to the tests specified in 6.4.18.2 to 6.4.18.4 in clean air. The hydrogen

detection apparatus shall not yield spurious alarms throughout the tests.

6.4.18.2 Short interruption of power supply

The

of 10

6.4.1

The

proce
each

6.4.1

For

powe
stabi

6.4.1

The

deted
41.7
autor
deted

final

a)

b)

6.4.2

If po
detec

power supply shall be interrupted for 10 ms, repeated 10 times at random intervals having.4
S.

B.3 Voltage transients

hydrogen detection apparatus shall be tested according to IEC 61000-4-4; test severit)
dure for type tests to be performed in testing bodies shall be used. Thetest duration shall
line or terminal to be tested.

B.4 Step changes of voltage without interruption

r voltage shall be increased by 10 %, maintained at this value until the hydrogen detection
ized, and then reduced to 15 % below nominal voltage. Each step change shall take place w

D Warm-up time after restart

ydrogen detection apparatus shall be switched off and left in clean air for at least 30 min. T
tion apparatus shall be switched on in cléan air and the warm-up time shall be measured. A
3, the warm-up mode shall be indicated-as a special state and the hydrogen detection ap)
natically switch to the measuring mede within 5 min. After the 5 min period in clean air, t
tion apparatus shall be immediately’exposed to the standard response test of 6.4.2. The vg
ndication shall not exceed the following:

for a test gas with a hydrdgen volume fraction of 1 x 10-3 or higher: +20 % of the hydr
fraction of the test gas;.or

for a test gas with @ hydrogen volume fraction lower than 1 x 10-3: £ 5 x 10~° or +20 % of

olume fractianof the test gas, whichever is larger.

D Electromagnetic immunity

5sible, the alarm set point shall be set to 20 % of the measuring range for this test. T

mean value

2. The test
be 1 min for

lternating current (AC) and external direct current (DC) powered hydrogen detection apparatus, the

apparatus is
ithin 10 ms.

he hydrogen
5 required by
paratus shall
he hydrogen
riation of the

bgen volume

he hydrogen

he hydrogen

HIAR Aannaratiie sl Aina tha hvdracanan canonr and intaraanantina varine chall ha opihinat

o O POt T CToUT g e T y Grog e ST rioUartt e rocormo Tty —vw i g o 0T

method used in the EMC radiated immunity tests specified in IEC 61000-4-1 and IEC 61000-4-3.

The

test requirements shall be carried out with severity level 2; test field strength of 3 V/m.

subjeeted to the test

In the case of field systems with remote hydrogen sensors where the hydrogen detection apparatus (main
unit) is intended for general-purpose rack mounting or its equivalent, such a hydrogen detection apparatus
unit shall be submitted to these tests in the enclosure supplied by the manufacturer.

The instruction manual shall inform the user that such hydrogen detection apparatus is to be used with the
same enclosure to avoid adverse electromagnetic effects.

Electromagnetic emission requirements may be required by other standards.
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When subjected to the electromagnetic immunity test, the hydrogen detection apparatus shall be subjected to
the standard response test in 6.4.2. The variation of the final indication shall not exceed £10 % of the
hydrogen volume fraction of the test gas. The hydrogen detection apparatus shall also suffer no loss of
function or spurious alarm.

6.4.21 Field calibration kit

6.4.21.1 Test condition

If a field calibration kit is provided with the hydrogen detection apparatus, the following test shall be carried
out:

a) calibratd the hydrogen detection apparatus in accordance with 6.4.3 in the test conditions given.in\6. and
using th¢ test equipment for the tests described in 6.4;

b) use the field calibration kit in a manner corresponding to the manufacturer's instructions _for checkinlg the
responsg of the hydrogen detection apparatus.

6.4.21.2 Re¢quirement
The tolerancgs shall be as follows:

a) for a tegt gas with a hydrogen volume fraction of 1 x 103 or higher: +15 % of the hydrogen vglume
fraction pf the test gas;

b) for a test gas with a hydrogen volume fraction lower than 1:%10-3: £ 5 x 105 or 20 % of the hydfogen
volume fraction of the test gas, whichever is larger.
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Annex A
(informative)

Chamber test method

A.1 Basic set up

The dgliffusion chamber should have an internal volume of around 30 | or larger. When it is necesgary to use a
diffugion chamber of different size for several tests, this should be reported. In all cases, thetinterpal volume of
the djffusion chamber should be known. The diffusion chamber should be constructed in such a manner that
the irftrusion of ambient air or leakage from the diffusion chamber will not occur. The diffusion chamber should

be provided with a gas inlet for the test gas and wire ports and these should be sealed to pre

The

A fan
inlet,
shou

NOTE

The

shou
hydrg
warn
shou
hydrg
durin
elaps
starte

A.2

mperature and humidity of the atmosphere in the chamber should be monitored.
that has a flow rate of 0,5 m3/s or larger should be placed in the diffusion chamber in fro

d be stopped during measurements.
The largest value of the wind speed measured in front of thedanis applicable.

remote hydrogen sensor or the hydrogen detection apparatus with an integrated hydrog
d be placed in the diffusion chamber so as not to-bklock the flow from the fan. The con
gen detection apparatus with a remote hydrogenssensor may be located outside the ch
-up and stabilization of the hydrogen detection:apparatus, the calculated volume of pure
d be injected through the inlet of the diffusionichamber and several seconds should be al
gen volume fraction in the diffusion chamber to homogenize. The agitating fan should be r
j these procedures. The appropriate_waiting time should be determined beforehand b
ed time until the hydrogen volume fraction stabilized. After the waiting period, measurems
d.

Standard response test

ent leakage.

nt of the gas

facing outwards. The fan should be run continuously with a wind‘speed of 3 m/s or greater. The fan

en sensor(s)
trol unit of a
amber. After
ydrogen gas
owed for the
in constantly

finding the
nt should be

The following procedure should be used for the standard response test.

a) Position the remote hydrogen sensor or hydrogen detection apparatus with an integrated hydrogen
gensor in the diffusion chamber, then wire and activate it.

b) Purge thediffusion chamber with clean air and then seal it. The fan should be run until thg atmosphere
gtabilizes at the normal test conditions specified in 6.3.

c) Imject—the—hydrogen gas with—a Tmimimmurnmmhydrogenvotume fractionm—correspordingto Grade A of
ISO 14687-1:1999 (almost 100 %) through the gas inlet of the diffusion chamber and, as the atmosphere
changes to the test gas, record the final indication.

d) the test gas should be completely replaced with clean air.

If a pressure increase is significant, wait until the hydrogen volume fraction becomes uniform in the chamber,
and then release the hydrogen gas through the gas inlet or otherwise to solve the problem.

In the case of testing by a diffusion chamber, the saturated salt solution method (OIML R 121[17]) may be
used to control the humidity of the atmosphere. A precise volume (collected by a syringe or through controlled
time-flow parameters) of pure hydrogen is injected into the chamber.
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