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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.

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

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe technical committees are circulated to the member bodies for voting. Publication¥as an
International|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 'sobject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 16437 was prepared by Technical Committee ISO/TC 8, Ships and marine te¢hnology, Subcomnittee
SC 1, Lifesavying and fire protection.
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Introduction

The majority of fires which have occurred in engine rooms are generally caused by a leak or fracture from a
flammable liquid system. Most engine room fires begin as a result of the ignition of oil mist. The mist can be
formed in one of two ways:

— when oil mist is generated through minute leaks in oil lines which, under pressure, give off a very fine
atomized spray: and,

— when oil hits a hot surface and boils, generating a mist.

Dete¢fion at this stage could therefore provide a pre-alarm warning to the risk ot Tire.

Qil nist detection systems are available to continuously monitor the machinery space atmosphdre. They can
give early warning of a dangerous onset of oil mist accumulation and can be incorporated lin arrgngements to
autornatically shut down valves, machinery, etc., to prevent the outbreak of fire.

For this purpose, atmospheric oil mist detection systems should be installed where an identifigd risk of fire
hazafd exists from the potential generation of oil mist from flammable liquids such as hydradlic, fuel and
lubrigating oil systems. Oil mist detection systems are particularly useful in.efgine rooms, oil purjfying rooms,
and hydraulic pump rooms on board ships, as well as fixed and floating offshore hydrocarbon plgtforms.

This [International Standard has been developed for oil mist detectors on board ships and gpecifies the
requifements for detectors used to detect volatile mist that can4esult in a fire. It is based on the document
Guidelines for the manufacture and installation of oil mist deteetors prepared by the Internatignal Maritime
Orgahization (IMO) sub-committee on fire protection (FP).

© 1SO 2012 — All rights reserved \%
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INTERNATIONAL STANDARD

ISO 16437:2012(E)

Ships and marine technology — Lifesaving and fire
protection — Atmospheric oil mist detectors for ships

1 Scope

1.1

This International Standard specifies requirements, test methods and performance criteria for resettable

oil m
insta

lubridating oil systems, exists.

1.2

st detectors for use In fire hazard alarm systems installed on marine vessels. Oil mist dete
led where an identified risk of fire caused by ignition of flammable liquids, such as hydrd

This International Standard specifies requirements for the following detectors;

Ctors may be
Llic, fuel and

— point type detectors employing a point aspirating sampling device or relying on dispersion of| oil mist;

— Ispirating detectors, whereby the sampling point is separated from.the-sensing unit(s) and uses a pipe

— open path or beam type detectors, whereby the concept of the point detector is expanded {
path which can be 20 m or more, as opposed to a few centinetres in the point type detector

1.3
for gy
for ug

2

The following referenced documents ¢are® indispensable for the application of this documen

refer
(incly

ISO ]
ISO 1
IEC {
IEC ¢
IEC 4
IEC ¢

etwork for carrying the sampling air to the sensing unit(s);

For the testing of other types of detector working on different principles, this International St3
idance. Detectors with special characteristics and developed for specific risks, as well as th
e in explosive atmospheres, are not covered by:this International Standard.

ormative references

nces, only the edition cited applies. For undated references, the latest edition of the referenc
ding any amendments) applies:

[240-2, Fire detection and_alarm systems — Part 2: Control and indicating equipment
[240-4, Fire detectiomand alarm systems — Part 4: Power supply equipment

0068-1, Envirgnmental testing — Part 1: General and guidance
0068-2-1;~Environmental testing — Part 2-1: Tests — Test A: Cold

0068:2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

D a sampling

ndard is only
bse designed

t. For dated
ed document

0068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techniques —
Electrostatic discharge immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques —
Electrical fast transient/burst immunity test

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques —
Surge immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques —
Immunity to conducted disturbances, induced by radio-frequency fields

© 18O
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EN 50086-1:1994, Specification for conduit systems for cable management — Part 1: General requirements

3 Terms and definitions

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

341

alarm set point(s)
oil mist density in the proximity of the specimen at the moment that it generates an alarm signal, when tested
as specified in 5.1.6

3.2
aspirating
sampling de\

NOTE
or more sensi
SEensor expose

3.3
conditionin

exposure of § specimen to environmental conditions to determine the effect of/such conditions on the speq

3.4

fault indication
le or other type of output different from an alarm signal conveying, directly or indirectly, a wgrning

audible, visib
or indication

3.5

gravimetric
process whe
filter before 4

3.6

lower explosive limit

volume conc|

NOTE1 Al
NOTE2 TH
3.7

minimum flow rate
v rate claimed by the manufacturer as meeting the requirements of this International Standgrd

minimum floy

3.8
non-volatile|

Jetector

Sampling air and aerosols are drawn through the sampling device, using the pipe network, and carried

ice which consists of a pipe network and sampling point which is separated from the sensing (

hg elements by an integral aspirator (e.g. fan or pump). Each sensing element may ¢ontain more tha
d to the same air.

J

that the detector is not working satisfactorily

deterministic method
re the difference in weight of a 0,8 um pore size membrane filter is ascertained from weighir
nd after drawing one litre of oil mist from the test chamber

entration of oil mist, flammable-gas or vapour in air, below which the mixture is not explosive
50 referred to as the lower flammable limit (LFL).

e lower explosive limitTorresponds to an oil mist concentration of approximately 50 mg/I.

riemory

memory ele

3.9
point type d

entswhitchdo not Tequire the presence of am energy source for the Tetention of theirconte

etector

point sampling device, sensor type, which operates by aspirating or relying on dispersion of oil mist

310
recovery

nit(s)

O one
n one

imen

g the

treatment of a specimen, after conditioning, so that the properties of the specimen can be stabilized before
measurement of the said property as required by this International Standard

© 1SO 2012 — All rights reserved
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3N

repeatability

closeness of agreements between the results of successive measurements of the same value of the same
quantity carried out by the same method, with the same measuring instruments, by the same observer, in the
same laboratory within a quite short interval of time in unchanged conditions

312

sampling device

component or series of components or dedicated device (e.g. a pipe network, dedicated duct, probe or hood)
which transfers samples of air to the oil mist sensing element(s)

313
sam|LIing point
point|at which an air sample is drawn into the sampling device

314
sensijitivity adjustment
adjugtment during or after commissioning which leads to a change in the response'o oil mist density

3.15
site-specific detector data
altergble data required for the detector to operate in a defined detector configuration

3.16
trangport time
time for aerosols to transfer from a sampling point to the oil mist'sensing element

4 Requirements
4.1 |General

4.1.1 The detector shall reliably measurethe oil mist concentration under the stated applicatign conditions,
prodice an alarm signal and, if applicable, shall be able to initiate external alarm and proteg¢tive actions,
wherlever the level exceeds or falls below a pre-selected alarm concentration.

4.1.2| Detector parts shall be ‘able to withstand the stresses due to vibration, dust, corrosive media and climatic
influgnces during normal use-

4.1.3| Materials and)components shall be used within the ratings or limits specified by the¢ material or
compgonent manufdcturer, unless otherwise specified by appropriate safety standards taking intq account the
limits| of specific'operating conditions.

4.1.4( Materials that come into contact with the oil mist shall not affect the measured value in npilligrams per
litre forthe oil mist. nr

4.1.5 Detectors shall be constructed to
— facilitate easy access for regular function checks and calibration, and

— allow periodic maintenance of serviceable parts and cleaning of sensing surfaces.

4.1.6 The oil mist path of the detector, including any filter and sampling device, shall not be affected by gases
expected to be present in the environment.

4.1.7 Any zero-point and gain adjustments shall be independent of each other.

4.1.8 Detectors with more than one measuring range shall clearly identify the selected range.

© 1S0O 2012 — All rights reserved 3
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4.1.9 This International Standard is drafted on the basis of functions which are required to be provided on
all oil mist detectors, and optional functions with requirements which may be provided. It is intended that the

options will b

e used for specific applications, as recommended in application guidelines.

4.1.10 Each optional function is included as a separate entity with its own set of associated requirements
in order to permit oil mist detectors on board ships with different combinations of functions to conform to this

International

Standard. If an option is taken, all the corresponding requirements shall be met.

4.1.11 Other functions associated with fire detection and fire alarm may also be provided, even if not specified
in this International Standard. However, such options shall not contradict any requirements of this International

dumust nat incacsa aof 2 fault iaanardiZza anv fiineotinn racnirad hvy thic Intarnatinnal Standard
Standard ang-must-roet—n-ca fafaultjeopardize-anyfunctionreguired by this International Standard-

4.2 Compliance

In order to ¢
which shall b
and shall me|

4.3 Detec
Detectors sh

and the other
of the lower ¢

4.4 Clea

nx[
Detectors m

4.5 Indicq

An indicatio shall be provided to show that-the” detector is switched on. For alarm-only detectorg

manufacture
testing. If the

4.6 Indivi

4.6.1 The
4 % of the L

4.6.2 Each
detector whigq

pmply with this International Standard, the detector shall meet the requirementsof this cl
e verified by visual inspection or engineering assessment, shall be tested as specified in Cla
et the requirements of the tests.

tor calibration

buld have at least two calibrated set points, one at the lowest defection point or zero concent
at the highest detection point determined by the manufacturerywhich must be at least 2,0 mg/l g
xplosive limit (LEL). For this reason the measuring system should indicate up to at least 4 % of

ng alarm

st be able to indicate that sensors need cleanipg:to stop false alarms.

ting devices

- shall identify suitable points for connecting indicating or recording devices for the purpg

Hual detector indicators

monitors or individyal detector indicators should indicate a maximum reading, e.g. 2,0 m
EL.

detectot shall be provided with an integral visual indicator or indicators, by which the indi
h created an alarm can be identified until the alarm condition is reset. Where other conditid

the detector

when the detector is switched into a service mode. For detachable detectors. the indicator may be integrd

cari be visually indicated, these shall be clearly distinguishable from the alarm indication, e

huse,
se 5

Fation
r4 %
LEL.

, the
se of

apparatus has more than one'measuring range, the range selected shall be clearly identifigd.

g/l or

idual
ns of
xcept

| with

the base or the detector head.

4.6.3

loss of ¢

Each detector shall be provided with a fault indication in the event of

failure of power to the detector,

ontinuity or short circuit in one or more of the wires to the detector,

loss of electrical continuity within the detector, or

need for cleaning of the sensor.

4.6.4 Where other conditions of the status of the detector are indicated visually, the following colours shall be used:

© 1SO 2012 — All rights reserved
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red, for indication of a percentage of a potentially high oil mist level;

green, for power supply normal.

4.6.5 Each indicator shall be labelled to show its function.

4.7

Connection of ancillary devices

The detector may provide for connections to ancillary devices (remote indicators, control relays, etc.), but open-
or short-circuit failures of these connections shall not prevent the correct operation of the detector.

4.8

For

Monitoring of detachable detectors

detachable detectors, a means shall be provided for a remote monitoring system (e.g. the

control and

indicating equipment) to detect the removal of the head from the base, in order to give,a\fault sigpal.

4.9

It sh

spec

410

4.10.

a)

4.10.

4.1

4.1

contd

4.1

envir
conc

Manufacturer’s adjustments

Il not be possible to change the manufacturer’s settings except by speCial means, e.g. with
al code or tool, or by breaking or removing a seal.

A
qg

On-site adjustment of response behaviour

I If there is provision for on-site adjustment of the response behaviour of the detector, then

for all of the settings at which the manufacturer claims compliance with this International Standarg
ghall comply with the requirements of this International Standard and access to the adjustmen
only be possible by the use of a code or specialtool or by removing the detector from its base g
any setting(s) at which the manufacturer,dees not claim compliance with this International S
only be accessible by the use of a code©r special tool, and it shall be clearly marked on the det
associated data that if these setting(§) are used, the detector does not comply with this Internatio

P These adjustments may be Carried out at the detector or at the control and indicating equ

Response to slowlincreases of oil mist concentrations

I Compensationymay be used to mitigate changes in sensitivity due to the build-up of dy
minants on thé-sensing surfaces.

P The“provision of drift compensation and/or the provision of algorithms to match a d
bnmient shall not lead to a significant reduction in the sensitivity of the detector to slow inc

the use of a

, the detector
means shall
r mounting;

tandard shall
bctor or in the
nal Standard.

pment.

st and other

btector to its
reases in the

pntration levels of oil mist.

4.11.3 The detector shall cause either a fault or alarm signal at the limit of compensation for the effect of a
slowly changing signal response.

4.11.4 Since it is not practical to make tests with very slow increases in the concentration levels of oil mist, an
assessment of the response of the detector to slow increases in the concentration levels of oil mist shall be made
by analysis of the circuit/software, and/or physical tests and simulations. Where such algorithms are used, the
detector shall be deemed to meet the requirements of this clause if the documentation and assessment shows:

a)

b)

how and why a sensor drifts;

how the compensation technique modifies the detector response to compensate for the drift;

© 1SO 2012 — All rights reserved
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c) that suitable limits to the compensation are in place to prevent the algorithms/means being applied
outside the known limitations of the sensor and to ensure ongoing compliance with the clauses of this
International Standard;

d) for any rate of increase in oil mist concentration, R, which is greater than 4/4 per hour (where 4 is the
detector’s initial uncompensated alarm set point), the time for the detector to give an alarm does not
exceed 1,6 A/R by more than 100 s;

e) the range of compensation is limited such that, throughout this range, the compensation does not cause
the alarm set point of the detector to exceed its initial value by a factor greater than 1,6.

4.12 Markimg

4.12.1 EacH detector shall be clearly marked with the following information:

a) the numper of this International Standard (i.e. ISO 16437);

b) the namg or trademark of the manufacturer or supplier;

c) some mark(s) or code(s) (e.g. serial number or batch code), by which the marufacturer can ident|fy, at
least, th¢ model designation (type or number), the date or batch and place of-tmanufacture, and the vgrsion
number(s) of any software contained within the detector.

4.12.2 Whefe any marking on the device uses symbols or abbreviations not in common use, these shoyld be

explained in the data supplied with the device.

4.12.3 The markings shall be visible after installation of the detector.

4.12.4 The arkings shall not be placed on screws or other easily removable parts.

4.13 Instrulction manual

Each detectq

r shall be accompanied by an instruction manual. It shall include the following information:

1) intehded use;

2) operational limitations (e.g.'ambient temperature, humidity, pressure, flow rate, supply voltage);
3) testp and certificates;

4) measuring principles;

5) indigation of\alarms;

6) meghanical structure and diagram of apparatus;

7) description of apparatus function;

8) technical data;

9) start-up procedure;

10) calibration and adjustment procedure;

11) service and maintenance;

12) measure to be taken in case of malfunctions;

13) acc

essories and replacement parts.

© 1SO 2012 — All rights reserved
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Data

4.14.1 Detectors shall be supplied with sufficient technical, installation and maintenance data to enable their
correct installation and operation. To enable correct operation of the detectors, this data should describe the
requirements for the correct processing of the signals from the detector. This may be in the form of a full technical
specification of these signals, a reference to the appropriate signalling protocol or a reference to suitable types
of control and indicating equipment.

4.14.2

detectors operate correctly when installed.

Installation and maintenance data shall include reference to an in situ test method to ensure that

NOTH
confo

415

4.15.

The 1
to ful

4.15.

4.15.
softw]
the d

a) 4

[NEY

Lo

5

b) 3
q

c) & designation, by which the software and its version can be uniquely identified.

4.15.

1) a brief description of the modules and‘the functions that they perform,

Additional information may be required by organizations certifying that detectors produced by, g
'm to the requirements of this International Standard.

Requirements for software-controlled detectors

1 General

lequirements of 4.15.2, 4.15.3 and 4.15.4 shall be met for detectors whieh“rely on software cq
il the requirements of this International Standard.

P Software documentation

P.1 The manufacturer shall have documentation available for inspection which gives an ov|
are design, and provide it to the testing authority if required. This documentation shall be in suffi
bsign to be inspected for compliance with this International Standard and shall include at least

h functional description of the main program flow (e.g. as a flow diagram or structogram) inc

) the way in which the modules interact,

) the overall hierarchy of the program,

) the way in which the software interacts with the hardware of the detector,

) the way in which-the modules are called, including any interrupt processing;

n description ofawhich areas of memory are used for the various purposes (e.g. the program
ata and runniQg data);

manufacturer

ntrol in order

erview of the
ient detail for
the following:

uding:

site-specific

R(2- The manufacturer shall have available detailed design documentation, which only needs t

b be provided

if req

bired by the testing authority ttshaftcomprise at teast the fotfowing:

a) an overview of the whole system configuration, including all software and hardware components;

b) a description of each module of the program, containing at least:

1) the name of the module,

2) adescription of the tasks performed,

3) adescription of the interfaces, including the type of data transfer, the valid data range and

for valid data;

the checking

c) full source code listings, as hard copy or in machine-readable form (e.g. ASCII-code), including all global and
local variables, constants and labels used, and sufficient comment for the program flow to be recognized,;

© 18O
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d) details of any software tools used in the design and implementation phase (e.g. CASE-Tools, Compilers, etc.).

4.15.3 Software design

In order to ensure the reliability of the detector, the following requirements for software design apply.

a) The soft

ware shall have a modular structure.

b) The design of the interfaces for manually and automatically generated data shall not permit invalid data to
cause error in the program operation.

c) The sof

ware shall be designed to avoid the occurrence of deadlock of the program flow

4.15.4 The gtorage of programs and data

4.15.4.1 The¢ program necessary to comply with this International Standard and any presebdata, su

manufacture
program and
during norma

data shall only be possible by the use of some special tool or code, and shall not be po
| operation of the detector.

th as

’s settings, shall be held in non-volatile memory. Writing to areas of memery containing this

5sible

4.15.4.2 Sitg-specific data shall be held in memory which will retain data for at.least two weeks without external

power to the
within 1 h of

4.16 Monit

Means may |
available to t

detector, unless provision is made for the automatic renewal of-stich data, following loss of p
bower being restored.

pring of memory contents — optional function

e provided for detecting the loss of site-specific data: If such a loss occurs, a signal shall be
he control and indicating equipment within a timde limit specified by the manufacturer.

4.17 Additional requirements for aspirating detectors

4.17.1 General

Where the dq

4.17.2 Mech

btector includes an aspirating.device, the additional requirements of 4.17 apply.

anical strength of the pipework

4.17.2.1 Th¢ sampling pipes-and fittings shall have adequate mechanical strength and temperature resist

4.17.2.2 Th¢ minimum fequirement shall be pipes classified in accordance with EN 50086-1 to at

Class 1131 (

or the definition of “1131” see Table 1).

pwer,

made

Ance.

least

Table 1 — Mechanical requirements for sampling pipes

Property Class Severity
Resistance to compression 1 125N
Resistance to impact 1 0,5 kg, 100 mm height to fall
Temperature range 31 -15°C to +60 °C

4.17.2.3 Pipes which are not so classified by the manufacturer of the pipe shall either be tested in accordance
with the tests in Table 2 for the above classes or the manufacturer shall provide evidence that the requirements
of this clause are met.

© 1SO 2012 — All rights reserved
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Table 2 — Mechanical tests

Test EN 50086-1 Clause
Compression test 10.2
Impact test? 10.3
Resistance to heat? 12.2

2@  Conduct the impact test at the minimum of the temperature range (i.e. =15 °C).

b The pipe is deemed to have passed the resistance to heat test if any crushing of the pipe does
not reduce the internal diameter to less than 80 % of its original value.

4.17.
the p

4.17.

4.17.
shall
shall

4.17.
aspir
thessq

4.17.4 Alarm outputs providing localization information

Whe
outpy

indicated in the product documentation that theSeveral alarm outputs are reported as alarm infor

one 2

4.17.

4.17.
of thq
anin

4.17.
volun
fan o

agreed between the manufacturer and testing authority to verify the flow monitoring to detect los

point

.4 Where the manufacturer of the aspirating detector does not supply the pipe for the sani
roduct documentation shall specify that the requirements of this clause shall be met.

B Hardware components and additional sensing elements in the sampling device

B.1 Components, including optional components (box, filter, sensor, valve, etc.) in the san

B.2 If the component incorporates a sensing element which-participates in the signal ¢

be described in the documentation. The aspirating detector, including.the)hardware comp
meet the requirements of this International Standard.

hting detector (e.g. for localization information) then the perférmance of the aspirating deteg
sensing elements, shall meet the requirements of this International Standard.

h the aspirating detector is designed to providesseveral alarm outputs within a single zone
t relates to a subdivision within the area protected by the aspirating detector, then it sh

one at the control and indicating equiprment.
5 Airflow monitoring

5.1 The airflow through the\aspirating oil mist detector shall be monitored to detect leakage q
sampling device or sampling point(s). A fault shall be indicated when the leakage or obstruc
crease or decrease in.the volumetric airflow of 20 % or greater.

5.2 Where the'aspirating detector incorporates technology which provides for constant, or n
netric flow ratg.which is largely independent of the sampling device (e.g. incorporates speed

pling device,

npling device
bnents listed,

utput of the
tor, including

where each
bll be clearly
mation within

r obstruction

ion results in

ear constant,
control of the

[ uses a positive displacement pump), then equivalent requirements for the flow monitoring dgvice shall be

5 (caused by blockage or breakage in the sampling device).

5 of sampling

4.17.5.3 Where an aspirating detector has a facility to memorize the “normal” flow (present when the detector
is installed or serviced) and thereafter monitor for deviations from this normal flow, the action of setting the
memorized “normal” flow shall be a voluntary action under access level 3 (as defined in ISO 7240-2).

4.17.5.4 Electrical power supply failure to the aspirating detector shall not result in a change to the
memorized normal flow.

4.17.6 Power supplies

The power for the aspirating detector shall be supplied by a power supply conforming to ISO 7240-4.
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5 Test methods

5.1 General

5.1.1 Atmospheric conditions for tests

5.1.1.1 Unless otherwise stated in a test procedure, the testing shall be carried out after the test specimen has
been allowed to stabilize in the standard atmospheric conditions for testing, as specified in IEC 60068-1 as follows:

Temperature: (15to 45) °C

Relative humidity: (30 to 90) %

Air pressure: (86 to 106) kPa

5.1.1.2 The¢ temperature and humidity shall be substantially constant for each environmental test where the
standard atmospheric conditions are applied.

5.1.2 Operating conditions for tests

5.1.2.1 If 4 test method requires a specimen to be operational, then4he“specimen shall be connected to

nless

suitable supq
otherwise sp
the manufac
chosen for ¢
procedure re|
made to any
be recognize]

5.1.2.2 The details of the supply and monitoring.equipment and the alarm criteria used shall be given

test report (Q

5.1.3 Mour]

The specime
instructions.
be most unfs

5.1.4 Toler

5141 Un

ly and monitoring equipment with characteristics as required by the manufacturer’s data. U
ecified in the test method, the supply parameters applied to the specimen shall be set

urer’s specified range(s) and shall remain substantially constant throughout the tests. The
bch parameter shall normally be the nominal valuey-or the mean of the specified range. If

quires a specimen to be monitored to detect any-alarm or fault signals, then connections sh
necessary ancillary devices (e.g. through wiring to an end-of-line device) to allow a fault sig
d.

lause 7).

ting arrangements

n shall be mounted-by.its normal means of attachment in accordance with the manufact

vourable shall be,echosen for each test.
Ances

ess‘otherwise stated, the tolerances for the environmental test parameters shall be as given

within
value
b test
all be
hal to

n the

irer’s

If these instructions\déscribe more than one method of mounting, then the method considefed to

n the

basic referen

ce_standards for the test (e.g. the relevant part of IEC 60068).

5.1.4.2
deviation limi

t of + 5 % shall be applied.

5.1.5 Test classification

5.1.5.1

General

If a specific tolerance or deviation limit is not specified in a requirement or test procedure, then a

The purpose of the environmental tests is to demonstrate that a detector can operate correctly in its service
environment and that it will continue to do so for a reasonable time. The tests are intended to demonstrate
failures due to realistic service environments; however, some significant failure mechanisms are brought about
by changes which occur slowly under these realistic service conditions. In order to make tests within a practical
and economic time-scale, it is sometimes necessary to accelerate these changes by intensifying the conditions
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(e.g. by increasing the level of an environmental parameter or by increasing the frequency of its application).
The tests are divided into two classes.

5.1.5.2 Operational tests

5.1.56.2.1 The test specimen is subjected to test conditions which correspond to the service environment. The
object of these tests is to demonstrate the ability of the equipment to withstand and operate correctly in the normal
service environment and/or to demonstrate the immunity of the equipment to certain aspects of that environment.

5.1.5.2.2 The specimen is therefore operational, its condition is monitored and it may be functionally tested
duringthetests:

5.1.5|3 Endurance tests

The test specimen may be subjected to conditions more severe than the normal service_environmént in order to
accelerate the effects of the normal service environment. The object of these tests(is)to demonstrate the ability
of the equipment to withstand the long-term effects of the service environment. Since the tests|are intended
to stydy the residual rather than the immediate effects, the specimens are nermally not supplied With power or
monifored during the conditioning period. However, if by reason of the design’ of the specimen itfis necessary
for a power supply to be connected, any signal generated during the test’shall be ignored.

5.1.6] Measurement of alarm set point
5.1.6{1 Typical measurement procedure

5.1.6{1.1 Install the sampling device in the oil mist testichamber, specified in Annex A or Annex BJ in its normal
operating position, by its normal means of attachmetrit.

5.1.6|1.2 Before commencing each measurement, purge the oil mist chamber with clean air to ensure that the
chanlber and the specimen are free from:the’oil mist.

5.1.6{1.3 Unless otherwise specified in the test procedure, the air temperature in the oil mist chamber shall be
23 °¢ and shall not vary by more than 5 °C for all the measurements on a particular detector type

5.1.6{1.4 Connect the specimen to its supply and monitoring equipment as specified in 5.1.2, gnd allow it to
stabilize for a period of-atJeast 15 min, unless otherwise specified by the manufacturer.

5.1.6{1.5 Maintain the minimum airflow through the detector as specified by the manufacturer.

5.1.6{1.6 Rerform the oil mist test specified in Annex A. An alternative test method to Annex A cah be found in
Anneix B."An example of an oil mist generator is illustrated in Annex C.

5.1.6.1.7 Measure the aerosol density in the proximity of the specimen.

5.1.6.1.8 The alarm set point M shall be not less than 4 % of the lower explosive limit or 2,0 mg/l.

NOTE The lower explosive limit corresponds to an oil mist concentration of approximately 50 mg/l (13 % oil—air mixture).

5.1.6.2 General for aspirating detectors

Since there are a number of different types of aspirating detectors available operating on quite different
principles, which have very different ranges of sensitivity, various methods can be used to establish the alarm
set point. The object of any method chosen shall be to determine a measure of the aerosol concentration
which, when passing through the detector, just causes an alarm to be raised. This can generally be achieved by
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introducing oil mist into the test chamber so that the detector is subjected to a slowly increasing concentration,

and recording the concentration at the moment when an alarm is generated.

5.1.6.3 Flow rate for aspirating detectors

The flow rate of oil mist through the detector shall conform to specifications of the manufacturer.

5.1.7 Provi

For testing compliance with this International Standard, the following apply:

sion for tests

a) The dat@Tequired n 4,14 Shallbe provided.

b) The spe
regard t

NOTE Detachable detectors comprise at least two parts; for example a base (socket) and ,a\head (body).
e detachable detectors, then the two, or more, parts together are regarded as a complete detector.

specimens are

b their construction and calibration

5.1.8 Test schedule

The specimg

51.9 Test

The test resu

ns shall be tested in accordance with Table 3.

eport

Its shall be reported in accordance with Clause 7.

Table 3 — Test schedule

cimens submitted shall be deemed representative of the manufacturer’s normal productior

12

Test Subclause

Repeatability 5.2
Dry heat (operational) 5.3
Cold (operational) 5.4
Damp heat 5.5
Vibration, sinusoidal (operational) 5.6
High voltage 5.7
Variation of supply-parameters 5.8
Electrical powersupply failure 5.9
Insulation resistance? 5.10
Electrostatic discharge immunity 511
Radjated radio frequency immunity 512
€onducted low frequency immunity 513
Conductedhighfrequency mmumnity 514
Burst/fast response transient immunity 5.15
Surge immunity 5.16
Additional tests for aspirating detectors 517

Air leakage 517.2

Airflow fault (operational) 517.3

Airflow monitoring facility 5174

a8  Measurements shall be performed before and after the relevant environmental tests.

with

If the
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5.2 Repeatability

5.2.1 Object

To show that the detector has stable behaviour with respect to its sensitivity even after a number of alarm conditions.
5.2.2 Test procedure

5.2.2.1 The readings from the specimen to be tested shall be measured six times as described in 5.1.6.

5.2.2[2 The maximum and minimum of these six readings shall be designated Mmax and Mmip, flespectively.

5.2.213 The orientation of the specimen relative to the direction of airflow is arbitrary, but it’shall|be the same
for al| six measurements.

5.2.3] Requirements

The fatio of the readings Mmax : Mmin shall be not greater than 1,26.
5.3 [Dry heat (operational)

5.3.1| Object of test

To dgmonstrate the ability of the specimen to function correétly at high ambient temperatures apprppriate to the
anticipated service environment.

5.3.2| Test procedure and apparatus

5.3.2(1 General

Use the test apparatus and perform the procedure as specified in IEC 60068-2-2, TestBband 6.2.2.2t0 6.2.3.4.

5.3.2|2 State of the specimen.during conditioning

Mount the specimen as specified in 5.1.3 and connect it to supply and monitoring equipment as spegified in 5.1.2.

5.3.2{3 Conditioning

Apply the following-conditioning.

Temperature: Starting at an initial air temperature of (23 + 5) °C, increase the air temperature {o (70 + 2) °C.
Duratiém, Maintain the temperature for 2 h.
NOTE Test Bb specifies rates of change of temperature of < 1 °C/min for the transitions to and from the

conditioning temperature.

5.3.2.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any alarm or fault signals. During the last 30 min
of the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.

5.3.2.5 Final measurements

After the recovery period of at least 1 h at standard atmospheric conditions, measure the response point of the
specimen in accordance with 5.1.6.
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Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mmin.

5.3.3 Requ

irements

No alarm or fault signals shall be given during the transition to the conditioning temperature or during the

conditioning.

The specime

n shall give an alarm signal in response to the reduced function test.

The ratio point values Mmax : Mmin shall be not greater than 1,26.

5.4 Cold (loperational)

5.4.1 Objeq

To demonstr
anticipated s

5.4.2 Test

5421 Re

Use the test

b

bt of test

bte the ability of the specimen to function correctly at low ambient temperaturésyappropriate
ervice temperature.

brocedure

rence

paratus and perform the procedure as specified in IEC,60068-2-1, Test Ab and 6.3.2.2 to 6.

5.4.2.2 State of the specimen during conditioning

Mount the sp

ecimen as specified in 5.1.3 and connect it to supply and monitoring equipment as specified in

5.4.2.3 Conditioning

54231 A
Temperature

Duration:

54232 F
following con

Temperature

Duration:

bply the following conditioning.
5+£3)°C
2h

br detectors inténded for installation on open decks or exposure to the outside weather, app
ditioning.

(=25 3)°C
2h

o the

8.2.4.

6.1.2.

y the

NOTE

conditioning temperature.

5.4.2.4 Measurements during conditioning

Test Ab specifies rates of change of temperature of < 1 °C/min for the transitions to and from the

Monitor the specimen during the conditioning period to detect any alarm or fault signals. During the last 30 min

of the conditi

oning, measure the alarm set point in accordance with 5.1.6 as appropriate.

5.4.2.5 Final measurements

5.4.2.5.1
point of the s

14

pecimen in accordance with 5.1.6.

After the recovery period of at least 1 h at standard atmospheric conditions, measure the response
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5.4.2.5.2 Designate the greater of the response points measured in this test and that measured for the same
specimen in the repeatability test as Mmax, and the lesser as Mmjn.

5.4.3 Requirements
5.4.3.1 Noalarm orfault signals shall be given during the transition to or the period at the conditioning temperature.
5.4.3.2 The specimen shall give an alarm signal in response to the reduced functional test.

5.4.3.3 The ratio Mmax : Mmin Shall be not greater than 1,26.

5.5 |Damp heat

5.5.1| Object of test

To demonstrate the ability of the specimen to function in an environment with ‘high relative humidity where
condgnsation can occur on the equipment.

5.5.2| Test procedure

5.5.2{1 Reference

Use the test apparatus and procedures as specified in IEC 60068-2-30, Test Db and 6.4.2.2 to 6}4.2.4.
5.5.2|2 State of the specimen during conditioning

5.5.2[2.1 Mount the specimen as specified in 5.173.

5.5.2|2.2 The test duration shall be 24 h if.accordance with IEC 60068-2-30, Test Db.

5.5.212.3 During the first 12 h of the conditioning, connect the specimen to supply and monitoring equipment
as specified in 5.1.2.

5.5.2|12.4 During the second’ 12 h of conditioning, do not supply the specimen with power.

NOTH Any self-testfeéature intended to monitor the transmission of the detector window may be disabled dluring this test.

5.5.2|3 Conditioning

The following severity of conditioning shall be applied:

Temperature: (55+2)°C

Relative humidity: (95 +5) %
Duration: 24 h

5.5.2.4 Measurements during conditioning

5.5.2.4.1 Monitor the specimen during the conditioning period to detect any alarm or fault signals.

5.5.2.4.2 During the first 2 h of conditioning, measure the alarm set pointin accordance with 5.1.6 as appropriate.

5.5.2.4.3 Duringthe last 2 h of conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.
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5.5.2.5 Final measurements

After the recovery period of at least 1 h at standard atmospheric conditions, measure the response point of the
specimen in accordance with 5.1.6 as appropriate.

Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mpmin.

5.5.3 Requirements

No alarm or fault signals shall be given during the transition to or the period at the conditioning temperature.

The specimgn shall give an alarm signal in response to the reduced functional test.

The ratio Mpjax : Mmin shall be not greater than 1,26.
5.6 Vibrafion, sinusoidal (operational)

5.6.1 Obje¢t of test

To demonstrate the immunity of the specimen to vibration at levels considered. appropriate to the nprmal
marine servige environment.

5.6.2 Test procedure

5.6.2.1 ReTrence

Use the test apparatus and perform the procedure as specifiedin IEC 60068-2-6, Test Fcand 6.4.2.210 6.4.2.5.

5.6.2.2 State of the specimen during conditioning
Mount the specimen on a rigid fixture as specified.in-5.1.3 and connect it to its supply and monitoring equigment

as specified jn 5.1.2. Apply the vibration in each.of three mutually perpendicular axes in turn, and so thdt one
of the three gxes is perpendicular to the normal mounting plane of the specimen.

5.6.2.3 Conditioning

Apply the copditioning specified.inmlable 4.

Table 4 — Vibration test

Frequency Amplitude Acceleration
(+3/-0) Hz - 13,2 Hz +1,0 mm -
13,2 Hz-100 Hz - +0,7¢

If resonance points do not exist, apply the vibration of acceleration + 0,7¢g at 30 Hz for 90 min.

Where resonance points are found, either repeat the test with necessary provisions to avoid resonance or apply
the vibration, using the same amplitude or acceleration of resonance point, at the resonance frequency for 90 min.

For equipmentintended for installation in severe vibration conditions, such as diesel engines or air compressors,
the vibration level specified in Table 5 shall be applied.
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Table 5 — Severe vibration test

Frequency Amplitude Acceleration
(+3/-0) Hz - 25 Hz +1,6 mm -
25 Hz - 100 Hz - +4,0g

.4 Measurements during conditioning

Monitor the specimen during the conditioning period to detect any alarm or fault signals.

5.6.2

After

Meaq

Desig
in the

5.6.3

No a
exter

S—Fiatmeastrements

ure the alarm set point in accordance with 5.1.6 as appropriate.

repeatability test as Mmax, and the lesser as Mmin.

Requirements

arm or fault signals shall be given during the conditioning. Ne~thechanical damage either
hally shall result.

The fatio of the response points Mmax : Mmin shall not be greater than 1,26.

5.7 |High voltage

5.7.1| Object of test

To demonstrate the immunity of the specimentahigh voltage surges that can occurin a marine service
5.7.2| Test procedure

5.7.2|1 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3 and connect it to supply and monitoring equipment as spe

5.7.2

Apply
carryj

2 Conditioning

alternating‘ current voltages specified in Table 6 at a frequency of 50 Hz or 60 Hz bety
ng partssand earth for 1 min.

the conditioning, visually inspect the specimen for mechanical damage both internallyand externally.

jnate the greater of the response points measured in this test and that meastred for the safne specimen

nternally nor

environment.

tified in 5.1.2.

veen current

Table 6 — Test voltages

Rated voltage, J; Test voltage
Y, Y
Vy <65 2V + 500
65 < 1y <250 1500
250 < V<500 2000
500 < ¥, <690 2500

For equipment containing circuits in which electronic apparatus is used and the application of the test voltage
is not desirable, the circuits may be removed before applying the test voltages.
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5.7.2.3 Final measurements

After the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.

Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mpmin.

5.7.3 Requ

irements

No alarm or fault signals shall be given during the conditioning.

The ratio of t

e response points Moy - Moo shall not be greater than 1,26

5.8 Variat

5.8.1 Objeq

To show thatf
specimen is

5.8.2 Test

5.8.2.1

Mount the sp

on of supply parameters

bt of test

brocedure

5.8.2.2 Conditioning

Apply the su

State of the specimen during conditioning

bply parameter variations as specified in Table 7.

Table 7 — Electrical supply variation parameters

, within the specified range(s) of the supply parameters (e.g. voltage), the response point
hot unduly dependent on those parameters.

ecimen as specified in 5.1.3 and connect it to supply and monitoring equipment as specified in

bf the

6.1.2.

Variation from rated value

Parameter %
Voltage Frequency
Permanent AC
Conpbination 1 +6 +5
Conpbination 2 +6 -5
Conmpbination 3 -10 +5
Conpbination-4 -10 -5
Temporary ,:[)
Conibination 5 +20for15s +10for5s
Combination 6 —20for1,5s -10for5s
DC

For equipment not related to a battery | Tolerance (continuous) + 10

Cyclic variation 5

Ripple 10
For equipment related to a battery -25,+30 forequipment connected

to a battery during charging

-25, +20 for equipment not

connected to a battery during

charging
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5.8.2.3 Measurements during conditioning
Measure the alarm set point in accordance with 5.1.6 as appropriate, at the limits specified in Table 7.

Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mpmin.

In the case of tests “Combination 5” and “Combination 6”, measurement of the response point may be omitted.

5.8.3 Requirements

No alarm or fault signals shall be given during the conditioning

The fatio of the response points Mmax : Mmin shall not be greater than 1,26.
5.9 |Electrical power supply failure

5.9.1| Object of test

To dgmonstrate the ability of the specimen to operate normally following an.ibterruption to the power supply.
5.9.2| Test procedure

5.9.2|1 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3 and connect it to_ supply and monitoring equipment as spegified in 5.1.2.

5.9.212 Conditioning

Disconnect the power supply to the specimen.fona period of 30 s three times over 5 min.

5.9.2|3 Final measurements
After|the conditioning, measure the‘alarm set point in accordance with 5.1.6 as appropriate.

Designate the greater of the response points measured in this test and that measured for the same specimen
in thg repeatability test as Mmax, and the lesser as Mpmin.

5.9.3] Requirements

No apnormality shall be observed after the power supply equipment is reconnected to the specimen. The
equigment shall operate satisfactorily. The ratio of the response points Mmax : Mmin shall not be greater than 1,26.

5.10| Insulation resistance

5.10.1 Object of test

To demonstrate the integrity of the electrical insulation of the specimen.
5.10.2 Test procedure

5.10.2.1 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3 but do not supply it with power during conditioning.

5.10.2.2 Conditioning

Apply the voltages specified in Table 8 to current carrying parts and between current parts and earth.
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Table 8 — Test voltages

Rated voltage, /; Test voltage
\Y, \Y,
Vr <65 2V and not less than 24
Vr > 65 500

For the equipment containing circuits in which electronic apparatus are used and the application of the test
voltage is not desirable, apply the test voltage after removing the circuits.

5.10.2.3 Fingtmreasurements

Measure the|insulation resistance between current carrying parts and between current parts and earth.

5.10.3 Requirements

The insulatign resistance shall be not less than the value specified in Table 9.

Table 9 — Insulation resistance

Rated voltage, ; Insulation before environmental test Insulation after environmental|test
\Y, MQ MQ
't <65 10 1
' > 65 100 10

5.11 Electriostatic discharge immunity

5.11.1 Objgct of test

To demonstrate the immunity of the specimen to'the effects of electrostatic discharge.
5.11.2 Test|procedure

5.11.2.1 Reference

Perform the procedure as spegified in Level 3 of IEC 61000-4-2.

5.11.2.2 State of the specimen during conditioning

Mount the spgcimen.as.specified in 5.1.3 and connect it to its supply and monitoring equipment as specified in[5.1.2.

5.11.2.3 Co:llditioning

The test conditions should be confined to the points and surfaces that can normally be reached by the operator.
Contact discharge: 6 kV

Air discharge: 8 kV

Interval between single discharges: 1s

Number of pulses: 10/polarity

5.11.2.4 Final measurements

After the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.
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Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mmin.

5.11.3 Requirements

No alarm or fault signals shall be given during the conditioning. Degradation, loss of function or performanc,
which is self-recoverable is permissible, but no actual change in operating state or stored data shall occur.

The ratio of the response points Mmax : Mmin shall not be greater than 1,26.

5.12 Radiated radio frequency immunity

5.12.1 Object of test

To dgmonstrate the immunity of the specimen to radio frequency interference.
5.12.2 Test procedure

5.12.R.1 State of the specimen during conditioning

Mount the specimen as specified in 5.1.3 and connect it to its supply and €nonitoring equipment as spegified in 5.1.2.

5.12.2.2 Conditioning

Apply the following conditioning.

Freqliency range: 80 MHz — 2 GHz
Modulation: 80 % AM at 1 kHz
Field|strength: 10 V/m

Freqliency sweep rate: < 1,5 x 10-3(decades per second (or 1 %/3 s)

5.12.2.3 Final measurements
After|the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.

Designate the greaterof’'the response points measured in this test and that measured for the same specimen
in theg repeatabilitytest as Mmax, and the lesser as Mmin.

5.12.3 Requirements

No algrm or fault signals shall be given during the conditioning. No degradation, loss of function or[performance

as d finad in thg manufactiirgr’c tachnical engeification chall accur
OO T T T O T TN TUTOUtOT OT O tOoUT T iToaT VP YOTToTtroTT ortant A= LA

The ratio of the response points Mmax : Mmin shall not be greater than 1,26.
5.13 Conducted low frequency immunity

5.13.1 Object of test

To demonstrate the immunity of the specimen to low frequency interference.
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5.13.2 Test

5.13.2.1 Sta

2012(E)

procedure

te of the specimen during conditioning

Mount the specimen as specified in 5.1.3 and connect it to its supply and monitoring equipment as specified in 5.1.2.

5.13.2.2 Conditioning

Apply the co

nditioning specified in Table 10.

Table 10 — L ow frequency immunity parameters

Test voltage Frequency? FrequencyP

10 % of AC supply voltage 60 Hz — 900 Hz 50 Hz - 750 Hz
10 % of AC supply voltage 900 Hz — 6 kHz 750 Hz — 5 kHz
1 % of AC supply voltage 6 kHz — 12 kHz 5 kHz - 10kHz
10 % of DC supply voltage and at least 3 V 50 Hz — 10 kHz 50 Hz =10 kHz
Maximum power 2W 2W

a  Where rated frequency of the equipment is 60 Hz.

b Where rated frequency of the equipment is 50 Hz.

5.13.2.3 Final measurements

After the con

Designate th
in the repeat

5.13.3 Req

No alarm or f
as defined in

The ratio of {

5.14 Cond

bbility test as Mmax, and the lesser as Mpjn.

lirements

the manufacturer’s technical specification shall occur.

he response points Mmax~+ Mmin shall not be greater than 1,26.

icted high frequency immunity

5.14.1 Objgct of test

To demonstr.

5.14.2 Test

procedure

hte the immunity of the specimen to high frequency interference.

ditioning, measure the alarm set point in accordance With 5.1.6 as appropriate.

e greater of the response points measured in thistest and that measured for the same spegq

Ault signals shall be given during the conditioning. No degradation, loss of function or perfornj

5.14.2.1 Reference

Perform the procedure as specified in Level 2 of IEC 61000-4-6.

5.14.2.2 State of the specimen during conditioning

imen

ance

Mount the specimen as specified in 5.1.3 and connect it to its supply and monitoring equipment as specified in 5.1.2.

5.14.2.3 Conditioning

Apply the following conditioning.

22

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=41e90058826447a20ba9f9d36c24afee

ISO 16437:2012(E)

Frequency range: 150 kHz — 80 MHz

Modulation: 80 % AM at 1 kHz

Ampl

itude: 3Vrm.s.

5.14.2.4 Final measurements

After

Desi

the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.

nate the greater of the response points measured in this test and that measured for the same specimen

in the

5.14.

No al
as dg

repeatability test as Mmax, and the lesser as Mnmjn.

3 Requirements

arm or fault signals shall be given during the conditioning. No degradation, loss.affunction or
fined in the manufacturer’s technical specification shall occur.

The fatio of the response points Mmax : Mmin shall not be greater than 1,26.

5.15

5.15.

To ds

5.15.

5.15.

Mour]

5.15.

Perfd

Burst/fast transient immunity

1 Object of test

monstrate the immunity of the specimen to fast bursts,of electrical interference.
R Test procedure

.1 State of the specimen during conditioning

t the specimen as specified in 5.1.3 and'connect it to its supply and monitoring equipment as spe

.2 Reference

rm the procedure as specified in Level 3 of IEC 61000-4-4.

5.15.2.3 Conditioning

Apply the following-conditioning.

Single pulse time: 5 ns (between 10 % and 90 % value)
Single pulse~width: 50 ns (50 % value)

Amplitude for line on power supply 2 kV

performance

cified in 5.1.2.

port and earth:

Amplitude for line on /O data 1kV

control and signal lines:

Pulse period: 300 ms

Burst duration: 15 ms
Duration: 5 min/polarity
© 1SO 2012 — All rights reserved
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5.15.2.4 Final measurements

After the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.

Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mpmin.

5.15.3 Requirements

No alarm or fault signals shall be given during the conditioning. No degradation, loss of function or performance
as defined in the manufacturer’s technical specification shall occur.

The ratio of the response points Mmax : Mmin shall not be greater than 1,26.

5.16 Surge

5.16.1 Obje

immunity test

ct of test

To demonstrate the immunity of the specimen to electrical surges.

5.16.2 Test

procedure

5.16.2.1 State of the specimen during conditioning

Mount the spgcimen as specified in 5.1.3 and connect it to its supply and'monitoring equipment as specified in5.1.2.

5.16.2.2 Reference

Perform the

5.16.2.3 Conditioning

Apply the fol
Pulse rise tin
Single pulse
Amplitude be
Amplitude b4

owing conditioning.
he:

width:

tween line and earth:

tween lines:

Repetition rate:

Number of p

Ilses:

brocedure as specified in Level 2 of IEC 61000-4-5.

12ps (between 10 % and 90 % value)
50 ps (50 % value)

1 kV

0,5 kv

> 1 pulse/min

5/polarity

Where the power and signal lines are identical, the test procedure shall be in accordance with Figure 1. During
the test, switch S1 to test positions 1-4, but not in the same position as S2. Also, switch S2 to test positions
1-4, but not in the same position as S1.
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Key

C1
S1

K2

Q1

Z1
R1
C1
. S2
- \
o o o o
S1 b
o—
40/ ©
o
o
K1 K2 K3
——{ ]
——{
—o—l—{7." |}
—o— -}
L RL T T
combination wave generator R1 resistor, R =40 Q
capacitor, C=0,5 yF S2 switch
switch:  line to earth-~position 0 K1 auxiliary equipment

line to line)~

protection equipment
inductor, L =20 mH
equipmentunder test

Q1

positions 1 to 4 K3
RL

decoupling network
resistive part of inductor L

Figure 1 — Example of a surge immunity test circuit

5.16.2.4 Final measurements

After the conditioning, measure the alarm set point in accordance with 5.1.6 as appropriate.

Designate the greater of the response points measured in this test and that measured for the same specimen
in the repeatability test as Mmax, and the lesser as Mpmin.

5.16.3 Requirements

No alarm or fault signals shall be given during the conditioning. No degradation, loss of function or performance
as defined in the manufacturer’s technical specification shall occur.

© 1SO 2012 — All rights reserved
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The ratio of t

5.17 Additi

he response points Mmax : Mmin shall not be greater than 1,26.

onal tests for aspirating detectors

5.17.1 General

Aspirating detectors shall be tested in accordance with the additional tests of 5.17.

5.17.2 Air leakage

5.17.2.1 Object

To demonstr]
minimum lea

bte the ability of a detector that uses aspirating techniques to remain sealed and thereby e
kage to or from the sampled environment.

5.17.2.2 Tesft procedure

Mount the s(

Seal the ope
and outlet s4

Make provisi
Evacuate the

Pressurize th

5.17.2.3 Re(

The air leakd

5.17.3 Airfl

ecimen as specified in 5.1.3 to a rigid fixture.

hings in the sampling pipe(s) so they are airtight (the sampling pipes-may consist of separatg
mpling pipes or of a combined inlet/outlet sampling pipe design).

bn in either the inlet or outlet sampling pipe for connection toda pressure/vacuum source.
specimen to a differential pressure of —1,13 kPa for 10 min.

e specimen to +3,0 kPa for 10 min.

juirements

ge for the specimen shall be not more-than that amount in Table 11.

Table 11— Maximum leakage

Differential pressure after 10 min

-1,13 kPa initial vacuum
</-0,75 kPa

+3,0 kPa initial pressure
> 2,0 kPa

pw fault (operational)

5.17.3.1 Object

To demonstr

hte/the ability of a detector that uses a fan or pump, to report a fault.

hsure

b inlet

5.17.3.2 Tes

t procedure

Vary the flow rate from 130 % of the normal value or, if this is not possible, from the nominal value, down to the
minimum flow rate —50 %. If a manufacturer indicates a smaller range for the detector, this information shall be
confirmed by tests and then used to check the influence of the flow rate.

5.17.3.3 Requirements

A flow failure fault signal shall occur after the flow rate is reduced to less than the minimum flow rate.
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5.17.4 Airflow monitoring facility

When testing of the airflow monitoring facility is required in test procedures, the detection of both increased and
decreased airflow shall be verified.

Determine the normal volumetric airflow (Fy, e.g. litres per minute) from the sampling configuration used for the
oil mist tests using suitable instrumentation.

The aspirating detector shall be set for a test flow rate (Ft = Fn + 10 %) for testing the airflow monitoring.
For detectors that have a memorized normal flow, enter Ft into the memory in accordance with the normal
operating instructions.

For decreased flow, the volumetric airflow is decreased from Ft by 20 % (Ft — 20 %).

For increased flow, the volumetric airflow is increased from £t by 20 % (Ft + 20 %).

6

Installation

Somé examples of installation are illustrated in Annex D.

7 Test report

The
a)
b)
c)

d)
e)
f)
9)

test report shall contain at a minimum the following information:
igentification of the alarm tested;
eference to this International Standard;

esults of the test: the individual alarm set pointszand the minimum, maximum, and arithmetic
where appropriate;

¢onditioning period and the conditioninglatmosphere;
temperature and the relative humidity in the test room throughout the test;
details of the supply and monitering equipment and the alarm criteria;

details of any deviation_from this International Standard or from the International Standa
fleference is made, and.details of any operations regarded as optional.

mean values

rds to which

© 1SO 2012 — All rights reserved
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Annex A
(normative)

Calibration for master detector and/or functional test for product detector

A.1 Scope

This annex sj
applicable to
path of the dg

NOTE TH
atmospheric g

A.2 Prin

Calibration o
the following

1) Oi
equ
thar

2) The

3) The
equ
wei
dra
fitte

4) San
outy

5) The
cali
situ

pecifies test procedures and test apparatus for calibrating the master detector. This procedurelj
the functional test of the oil mist detector. For open path detectors, the oil mist cloud intersectir]
btector shall be less than 200 mm to trigger the 4 % LEL alarm or approximately 2,0, mg/t.

is test procedure is based on IACS UR M67 [2], and modified or expanded for the oil*mist detec
il mist detectors.

ciples for calibration of master detector and functionaltest

f the master detector should be carried out by this test procedure/ Oil mist generation is to s
requirements. This procedure is also used for a functional testof the product detector.

mist is to be generated with suitable equipment using.an" SAE 80 mono-grade mineral
valent, such as SAE 30 or SAE 40, and supplied to a,test chamber having a volume of no
100 I. The oil mist produced is to have a maximum‘droplet size of 5 um.

oil droplet size is to be checked using the sedimentation method.

oil mist concentrations used are to be ascertained by the gravimetric deterministic meth
valent. For this test, the gravimetric déterministic method is a process where the differen
pht of a 0,8 um pore size membrane filter is ascertained from weighing the filter before and
ving 1 | of oil mist through the filter-from the oil mist test chamber. The oil mist chamber is
d with a re-circulating fan.

hples of oil mist are to be taken at regular intervals and the results plotted against the oil mist de
ut. The oil mist detectoris to be located adjacent to where the oil mist samples are drawn off.

results of a grayimetric analysis are considered invalid and are to be rejected if the res
bration curve Ras~an increasing gradient with respect to the oil mist detection reading.
ption occurs when insufficient time has been allowed for the oil mist to become homogen

Sing
occ
the

6)

jle results-that are more than 10 % below the calibration curve are to be rejected. This sity
rs when:the integrity of the filter unit has been compromised and not all of the oil is collect
ilter paper.

5 also
g the

or for

atisfy

oil or
t less

bd or
ce in
after
to be

ector

Lltant
This
BOUS.
ation
bd on

Jd ml.

7) Oil mist detection equipment is to be tested in the orientation (vertical, horizontal or inclined) in which

itis

intended to be installed on ships as specified by the equipment manufacturer.

8) Type testing is to be carried out for each type of oil mist detection and alarm equipment for which a
manufacturer seeks classification approval. Where sensitivity levels can be adjusted, testing is to be
carried out at the extreme and mid-point level settings.

A.3 Safety warning

All persons concerned with managing and carrying out this test shall be made aware that oil mist used for this
test can be hazardous and that there is a possibility that toxic and/or harmful smoke and gases will be evolved
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and explosion of oil mist will occur during the test. Operational hazards can also arise during the testing of
specimens and the disposal of test residues.

An assessment of all potential hazards and risks to health shall be made and safety precautions shall be
identified and provided. Written safety instructions shall be issued. Appropriate training shall be given to
relevant personnel. Laboratory personnel shall ensure that they follow written safety instructions at all times.

A.4 Test device

The oil mist detection/monitoring system consists of the oil mist detector and monitoring/alarm devices. Testing
of the_oil mist detector is to be carried out with the monitoring/alarm devices

A.5| Oil mist test and calibration chamber

A diagram of the oil mist test and calibration chamber is shown in Figure A 1.

5 4

i .
\ = & |

2
6
1
Key
1 o| mistchamber 4  master detector
2 ol mist\generator 5 sampling port
3 spetimen-oitmistdetector 6—samplingeyhnderwithmembranefiter{(6;:8m)—eontrol and

measuring equipment; and purging and circulating fan

Figure A.1 — Oil mist test and calibration chamber

Calibration of the master detector and/or functional test for the product detector shall follow these steps.

1) The test system consists of an oil mist test chamber, an oil mist generator which has a heating unit and
lubricant oil tray, sampling ports, sampling cylinders with 0,8 um membrane filters and two master detectors.

2) Suitable control equipment for concentrates of the oil mist with purging and re-circulating fans is to be
installed in the test chamber.

© 1S0O 2012 — All rights reserved 29


https://standardsiso.com/api/?name=41e90058826447a20ba9f9d36c24afee

ISO 16437:2012(E)

At least three sampling ports are to be prepared at the side wall of the test chamber.

window for observation at the side wall.

6)

temperature of the oil mist chamber, if necessary.

7)

have a volume of not less than 200 I.

Measuring/monitoring equipment for the output signal from the specimen detector is to be arranged.

The oil mist test chamber is made of clear acrylic resin material, or shall have at least one clear

Heater and temperature measuring systems are to be attached to the test chamber for control of the

The oil mist test chamber is to be scaled to the size of the specimen oil mist detector; however, it shall

NOTE TH
reasons, using

A.6 Master detector

A.6.1
detectors ardg
capable of m

A.6.2 The
equivalent. H
0,8 ym pore
through the f

A.7 QOil mist generator

Oil mist is to
SAE 40, in tH

An example

A.8 San

Concentrate
0,8 ym mem

The oil mist
of a membra

The volume ¢
of the oil mis

Master detectors are to be calibrated by the actual oil mist condition. For this\test, two sets of m

e volume of the oil mist test chamber required in IACS UR M67 [2] is not less than 1 m3; butyfor,
a test chamber with a smaller volume is recommended.

to be prepared for measuring of the specimen detector. Each mastér detector must be su
eeting the performance characteristics and be suitable for measuring,the specimen detector

il mist concentrations used are to be ascertained by the{gravimetric deterministic meth
or this test, the gravimetric deterministic method is a process where the difference in weigh
Size membrane filter is ascertained from weighing the filter before and after drawing 1 | of oi
Iter from the oil mist test chamber. The oil mist chambegr is to be fitted with a re-circulating fa

be generated by heating an SAE 80 mono-grade mineral oil or equivalent, such as SAE
e oil tray of the hot plate.

pf an oil mist generator using a heating plate is referenced in Annex C.

pling cylinder and membrane filter

5 of the oil mist at the“sampling port of the test chamber are absorbed by sampling cylinder;
brane filters.

concentratien<is to be ascertained by the gravimetric deterministic method whereby the w
he filter is’ascertained from weighing the filter before and after drawing oil mist through the

f the sampling cylinder shall be not less than 1 |. To avoid the influence/dilution of the concen
in-the test chamber, the sampling volume is to be not more than 1 % of the oil mist test cha

safety

aster
tably

bd or
t of a
mist

=

B30 or

eight
ilter.

rates
mber.

Conditioning of membrane filter: Before the test, each 0,8 um membrane filter that is to be used for measuring
the concentration of the oil mist should be conditioned for more than 24 h to achieve a consistent moisture
content, at a temperature of (23 + 2) °C, and a relative humidity of (50 + 10) %, and should be kept in this
condition until just before the measuring or sampling.

A.9 Calibration procedure

At least two sets of monitoring or reference detectors shall be prepared, one to be fitted to the top sampling
port and other to be fitted to the bottom sampling port of the test chamber shown in Figure A.1. The reference
detectors are to be used for the continuous monitoring of the oil mist concentrate.

Two sets of detectors must be prepared, and they are to be calibrated with the master detector for measuring
the product detector. The calibration of a master detector is to be carried out by the procedures in A.9.2.
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Confirm the oil mist condition

Before the calibration of the master detector, it is necessary to confirm that the oil mist concentration in the test
chamber and calibration system can be controlled constantly and continuously. This should be confirmed in
accordance with the following process.

1)
2)

Reference detectors are to be fitted to the top and bottom of the sampling port of the test chamber.

Generate oil mist and introduce it to the oil mist test chamber until a stable, constant oil mist concentration
of approximately 0,5 mg/l is achieved. Run the fan(s) in the test chamber to uniformly mix air and oil
mist. Stabilization of the oil mist test chamber is to be monitored by the reference detector.

Lo
~

A.9.2

Oil mist concentration in the test chamber should be controlled at(the stable condition and
nuously monitored by the reference detectors. Calibration ofithe master detector is to be ¢
llowing process.

conti
the fq

1

[NEY
~

NOTH

manufacturer’s instructions.

5

)

6)

7)

NOTE

The measuring of oil mist concentration at the upper and lower port of the test chamber is to be

ascertained by the gravimetric deterministic method or equivalent as prescribed. ir

A.6.2. The

membrane filter used for sampling is to be kept in the constant moisture and temperatpre condition

until just before the sampling.

If the upper and lower port concentrations are within 10 % of their average(thie oil mist cq
test chamber is considered stable.

Calibration of master detector

The master detector to be calibrated is fitted to the-centre sampling port of the test cham
be located adjacent to where the oil mist sampl&s are drawn off.

Generate oil mistand introduce it to the oil misttest chamber until a stable, constant oil mist g

ndition in the

it should be
arried out by

ber, oritis to

oncentration

of approximately 0,5 mg/l is achieved. Run the fan(s) in the test chamber to uniformly npix air and oil

mist. Stabilization of the oil mist test ¢chiamber is to be monitored by the reference detector.

Concentrates of the oil mist at-the-centre port of the test chamber are to be measured

by sampling

cylinders with a 0,8 ym membrane filter. Sample the oil mist with this sampling cylinder, ahd determine

the oil mist concentration_ by, the gravimetric deterministic method as prescribed in A.6.24.

Repeat steps 2) and(3)above with different oil mist concentrates, and plot the resultanpt calibration

curve for the master, detector. Samples of oil mist are to be taken at regular intervals ar
plotted against the, oil mist detector output. Determine at least 10 calibration points. See

The recomimended calibration range is approximately 0,25 mg/l to 2,5 mg/l, but it should g

Thetesults of a gravimetric analysis are considered invalid and are to be rejected if
calibration curve has an increasing gradient with respect to the oil mist detection

Situation occurs when insufficient time has been allowed for the oil mist to become h
. o : . ;

occurs when the integrity of the filter unit has been compromised and not all of the oil is
the filter paper.

d the results
Figure A.2.

epend on the

the resultant
eading. This
mogeneous.
his situation
collected on

Second detector: Repeat steps 2) to 4) above with another master detector for calibration. Two sets of

master detectors are to be prepared and calibrated for measuring the product detector.

Master detectors are to be calibrated at least every year.

Master detectors calibrated and certified by an independent test house or laboratory recognized by the
Administration may also be utilized for the test.
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A.9.3 Analysis of calibration data of the master detector

Calibration data are to be plotted with the master detector output signal against the oil mist concentrate
measured by the gravimetric deterministic method, as shown in Figure A.2.

The calibration equation for the master detector is determined from the slope and intercept of the straight
line relationship, an example of which is shown in Figure A.2. The calibration data should not deviate more
than 5 % of the actual oil mist concentrate measured by the gravimetric deterministic method at the required
measuring range.

Y
3
2,5 ////}
) _— //

A\

1,5 ]
=

10 | 20 30 40 5 60 70 .80 90 100 110 120 130 140 150 X

Key
X oil mist dgtector output signal level
Y oil mist copcentrate, mg/l

Figure A.2 — Sample, of calibration result of oil mist detector output signal

A.10 Test proceduréefor the product oil mist detector

A functional {est or alarm set point measurement for product/specimen detectors and the alarm system is|to be
carried out with thesfollowing procedures.

1) The{specimen detector is to be fitted to the centre sampling port of the test chamber shown in Figurg A.1.

2) Two calibrated master detectors are to be fitted to the upper and lower ports of the test chamber
shown in Figure A.1.

3) Generate oil mist, introduce it to the oil mist test chamber while keeping it slightly below the oil mist
concentration of the specified alarm setting point for pre-alarm and alarm points. Run the fan(s) in the
test chamber to uniformly mix air and oil mist.

4) Check if the alarm system pre-alarm and alarm points activate.

5) Incrementally increase the oil mist concentration, and check if the alarm system pre-alarm and alarm
points activate.
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6) Where alarm set points can be altered, the means of adjustment and indication are to be verified

against the equipment manufacturer’s instructions. Record this concentration of the oil mist in the test
chamber by using the master detector indicated.

7) Stabilization of the oil mist test chamber is to be monitored by the master detectors. Determine the

average value of the oil mist concentrations at the upper and lower port of the test chamber. If the oil
mist concentrations at the upper and lower port of the test chamber are within 10 % of the average,
the oil mist condition in the test chamber is considered to be stable. If the oil mist concentrations differ
more than 10 % from the average, reject this test condition, and repeat the test.

A.11—_Assessment

An a

addregss the following.

Esessment of the oil mist detection/monitoring equipment devices after testing shall be ‘'mgde and shall

a) Details of the detection equipment to be tested are to be recorded including name’ of manufacturer, type

designation, oil mist concentration assessment capability and alarm settings.

b) After completing the tests, the detection equipment is to be examined apd-the condition of alllcomponents

scertained and documented. Photographic records of the monitoring-€quipment’s conditijon are to be
ken and included in the report.
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Exa

B.1

Annex B
(informative)

mple of an alternative test method for the product detectors

Scope

This annex p

For reasons
smoke or ce

B.2 Prin

The detector
normal produ

All tests to ve
concentratio
aerosol or oi

The oil mist
0 and 10 % g
than twice th

NOTE TH

The alarm se
not more tha
manufacture

Where alarm
against the ¢

Where oil mi
the sample |
shortest leng
with the man

B.3 Test

rovides an example test apparatus and test procedures for the functional test of the oil mist def

pf safety, efficiency and product auditing, this test is to be carried out using an alternative ae
tified optical filters instead of oil mist for the product measuring detector.

ciples of functional test for product detector

s and alarm equipment selected for the type testing are to be selectedfrom the manufact
ction line.

rify the functionality of oil mist detection and alarm equipment,are to be carried out with an o
N in air, known in terms of milligrams per litre to an accuragy ‘of + 10 %. The concentration g
mist in the test chamber and these concentrations are mof to differ by more than 10 %.

monitoring arrangements are to be capable of detegting oil mist in air concentrations of bet
f the lower explosive limit (LEL) or between 0 and\a percentage corresponding to a level no
e maximum oil mist concentration alarm set point.

e LEL corresponds to an oil mist concentration.of approximately 50 mg/l (~4,1 % weight of oil in air mi

t point for oil mist concentration in airis'to provide an alarm at a maximum level correspond
N 5 % of the LEL or approximately 2,5 mg/Il. Alarm set points are dependent on the product arj
’s instruction manual. A set point of 4 % of the LEL or approximately 2,0 mg/l is recommeng

set points can be altered; the means of adjustment and indication of set points are to be ve
quipment manufacturer's jnstructions.

5t is drawn into a detector via piping arrangements (aspirating detectors), the time delay bet
eaving the protected area and operation of the alarm is to be determined for the longes
ths of pipes reeommended by the manufacturer. The pipe arrangements are to be in accorg
ufacturer’s.instructions/recommendations.

dévice

bctor.

rosol,

irer’s

| mist
f test

ween
t less

ture).

ng to
d the
ed.

rified
ween

t and
ance

The oil mist detection/monitoring system consists of the oil mist detector and monitoring/alarm devices. Although
this test procedure is for testing the oil mist detector, it is to be carried out with the monitoring/alarm devices.

B.4 Master detector

For this test, two sets of master detectors shall be prepared. Master detectors shall be calibrated by either of
the following methods.

1
2)

Master detectors are calibrated by the actual oil mist condition described in Annex A and Annex C.

Master detectors are calibrated and certified by a recognized test house or laboratory that is
independent of the manufacturer.

34 © 1S0 2012 — All rights reserved


https://standardsiso.com/api/?name=41e90058826447a20ba9f9d36c24afee

ISO 16437:2012(E)

B.5 Oil mist generator

Oil mist can be generated by using a heating plate system. An example of such an oil mist generator system
is described in Annex C.

For safety reasons, commercial oil mist generators or smoke generators may be used as an alternative aerosol
for the test instead of the actual lubricant oil or mono-grade mineral oil.

The following list of alternative oil mist or smoke is to be selected for the purpose of this test.

Table B.1 — Alternative oil mist source

Source of oil mist or smoke Description
Oil npist Lubricant oil SAE 80 or equivalent (SAE 30 or SAE 40) mono
) o Shell ondina oil2 Water-white oil blended/refined mineral oil
Altennative oil mist — - -
Paraffin oil Mineral oil
) Rosco light fog fluid@ Tri-ethylene glycol and propylene glycél based
Altennative smoke - - -
Concept smoke oil2 mineral oil based
a Bhell ondina oil, Rosco light fog fluid and Concept smoke oil are examples of suitable¢ products available commercially. This
information is given for the convenience of users of this document and does not constitute,an endorsement by ISO of these products.
B.6| Oil mist test chamber
A diagram of the oil mist test chamber is shown in Figure B.J.

The functional test for a product detector is to be carried out by this test method. Oil mist gene
y the following requirements. (Refer to Annex:;A calibration for master detector and An
ple oil mist generator.)

1

satisf
exan

[ NEY

3.

Fx-

ration should
nex C for an

The test system consists of an oil mist'test chamber, an oil mist generator which uses an alternative

oil mist or smoke instead of a misf-of lubricant oil, and two master detectors.

Suitable control equipment with a purging and re-circulating fan is to be installed to the test chamber.

Fans are to be installedSin ‘the test chamber for circulating inside air/oil mist and ¢
concentrates of the oil-mist constantly, if necessary.

Measuring/monitering equipment for the output signal from the oil mist detector is to be

At least three . Sampling ports are to be prepared at the side wall of the test chamber: two
the mastef.detector, and one port is for the product detector.

The.6il)mist test chamber should be made of clear acrylic resin material, or have sU
windows at the side wall and an oil mist flow duct for observation inside of the test chan

bntrolling the

arranged.

ports are for

fficient clear
ber.

Suitable heater and temperature measuring systems are to be attached to the test chamhi

er for control

7)

or the temperature ot the oIl mist chamber, IT necessary.

The oil mist test chamber is to be scaled to the size of the specimen oil mist detector; however, it shall

have a volume of not less than 1 m3.
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