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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

commit
organiz

tee has been established has the right to be represented on that committee. International
ations, 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
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cedures used to develop this document and those intended for its further maintenange ‘are
bd in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
t types of ISO documents should be noted. This document was drafted in accordance'with th¢
1 rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

n is drawn to the possibility that some of the elements of this document may ‘be the subject OE
ights. ISO shall not be held responsible for identifying any or all such patent rights. Details o
ent rights identified during the development of the document will be in the-Ihtroduction and/o
50 list of patent declarations received (see www.iso.org/patents).

=

de name used in this document is information given for the convenience of users and does nof
te an endorsement.

explanation on the meaning of ISO specific terms and expressions related to conformity
lent, as well as information about ISO’s adherence to“the WTO principles in the Technical
5 to Trade (TBT) see the following URL: Foreword - Supplementary information

\mittee responsible for this document is ISO/TC 8yShips and marine technology, Subcommitte¢
psaving and fire protection.

91 consists of the following parts, undei~the general title Ships and marine technology —
itions for gas detectors intended for use gnyboard ships:

17

¢ 1: Portable gas detectors for -atmosphere testing of enclosed spaces [Publicly Availablé
cification]
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Introduction

This part of ISO/PAS 19891 specifies performance, gases to be measured, tolerances for gas
measurement, and testing requirements of portable gas detectors used for testing of the atmosphere in
enclosed spaces on board ships prior to entry into those spaces, as required by SOLAS regulation XI-1/7
“Atmosphere testing instrument for enclosed spaces”.

This part of ISO/PAS 19891 specifies the characteristics that portable gas detectors should be assessed
against for items such as: which gases can be measured, sensitivities, indications, alarm levels,
rotection against shock, temperature and water ingress, and additional requirements fons
reas where a risk of explosion exists.

his part of ISO/PAS 19891 specifies the marine environmental conditions in which portgble gas
etectors are expected to be used.

This part of ISO/PAS 19891 does not define differences between gases and yapours, nor doef it give
fechnical detail on calculations and methodology for explosive limits or gperational exposurg levels.
The intent of this part of ISO/PAS 19891 is to simplify the subject to the essentials and use references
for the actual scientific standards if more detailed explanations are required.

This part of ISO/PAS 19891 does not provide a specification on héw to use portable gas detegtors, or
lhow to enter enclosed spaces.

© ISO 2016 - All rights reserved v
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PUBLICLY AVAILABLE SPECIFICATION ISO/PAS 19891-1:2

016(E)

Ships and marine technology — Specifications for gas
detectors intended for use on board ships —

Part 1:

enclosed spaces

Scope

his part of ISO/PAS 19891 provides specifications in performance, gases to be.measured, sens
indications, alarm levels, protection against shock, temperature and twater ingress, and
requirements of portable gas detectors used for atmosphere testing of enclosed spaces on boa
prior to entry into those spaces.

his part of ISO/PAS 19891 specifies suitable portable gas detectors for compliance with
regulation XI-1/7 “Atmosphere testing instrument for enclosed spaces”, and can be used for ¢
hether portable gas detectors available on the market are‘suitable for compliance with thesg
requirements.

OTE1 SOLASregulationXI-1/7 requires appropriate pontable atmosphere testing instrument or inst]
o be carried on board ships by 1 July 2016. The SOLAS regulation states that, as a minimum, the ap
portable atmosphere testing instrument or instruthénts be capable of measuring concentrations of
flammable gases or vapours, hydrogen sulphide and carbon monoxide prior to entry into enclosed space

For the purpose of measurement of concentrations of flammable gases or vapours, this
ISO/PAS 19891 specifies the flammable gas as either “methane” or “propane and butane”, and f
lear marking of types of flammable gases which can be measured by the portable gas detector
ptimal use of ISO/PAS 19891, it should be noted that flammable vapours/gases which are not
¢annot be measured, or detected*by the portable gas detector.

INOTE 2  Iso-butane can be-used as calibration gas of portable gas detectors measuring propane and b

This part of ISO/PAS 19891 does not give any indication of the toxicity of the flammable gases.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document
indispensable for its application. For dated references, only the edition cited applies. For
feferences, the latest edition of the referenced document (including any amendments) applies.

tivities,
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oxygen,
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equires
5. For an
marked,

utane.

and are
indated

$OLAS regulation XI-1/7, Atmosphere testing instrument for enclosed spaces

IMO Resolution A.1050(27), Revised recommendations for entering enclosed spaces aboard ships, Annex,

section 7, Testing the atmosphere

IEC 60079-0:2011, Explosive atmospheres- Part 0: Equipment — General requirements

IEC 60079-29-1:2007, Explosive atmospheres — Part 29-1: Gas detectors — Performance requirements of

detectors for flammable gases

IEC 60079-29-2:2015, Explosive atmospheres — Part 29-2: Gas detectors — Selection, installation,
maintenance of detectors for flammable gases and oxygen

© ISO 2016 - All rights reserved
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[EC 60092-504:2001, Electrical installations in ships — Part 504: Special features — Control and
instrumentation

IEC 60529:2013, Degrees of protection provided by enclosures (IP Code)

IEC 60533:1999, Electrical and electronic installations in ships — Electromagnetic compatibility

3 Terms and definitions

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

31
enclosdd space
space which has any of the following characteristics:

1) limited openings for entry and exit;
2) inadgquate ventilation; and

3) is not designed for continuous worker occupancy,

and includes, but is not limited to, cargo spaces, double bottoms, fuel tanks;ballast tanks, cargo pump
rooms, ¢argo compressor rooms, cofferdams, chain lockers, void spaces,-duct keels, inter-barrier spaces,
boilers,|engine crankcases, engine scavenge air receivers, sewage tarks; and adjacent connected spaces

Note 1 t¢ entry: See IMO resolution A.1050(27).

3.2
portable gas detector
device fo measure gas or vapour concentrations in the atmosphere and which is portable to be carried
on board in order to comply with SOLAS regulation XI-1/7

Note 1 tp entry: This does not refer to a personal gas detector that is intended to be carried by an individuall
whilst irlside the enclosed space.

Note 2 tp entry: In this part of ISO/PAS 19891y portable gas detector means a “transportable gas detector” or &
“portable gas detector” as specified in I[EC.60079-29-1:2007.

3.3
externgl replaceable module
externall plug-in sensor which ¢an be directly plugged into a base or via short cable connection

Note 1 t¢ entry: After sensoryexchange, the manufacturer’s instructions are to be observed.

4 Specification of portable gas detectors for atmosphere testing of enclosed spaces

4.1 Genéral requirements

4.1.1 Gasesrequired to be measured
A portable gas detector shall clearly indicate gases which are measured by the detector.

A portable gas detector shall only measure gases which are calibrated or which are covered by the
Cross sensitivity.

Portable gas detectors and sensors shall be selected depending on measuring method and application
in accordance with the requirements of IEC 60079-29-2:2015.

2 © IS0 2016 - All rights reserved
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In order to comply with SOLAS regulation XI-1/7, a portable gas detector or detectors shall be carried
on board ships for measuring concentrations of oxygen, flammable gases or vapours, hydrogen sulphide
and carbon monoxide in enclosed spaces without entry into the spaces.

Flammable gases or vapours are represented either by methane or propane/butane. Measurement
of other flammable gases or vapours is not required, in general, for the purpose of SOLAS regulation
XI-1/7, unless specifically required by a flag State Administration.

Measurement of toxic gases other than hydrogen sulphide and carbon monoxide may be required by a
flag State Administration

easurement of other gases may be required based on results of risk assessments for enfry into
nclosed spaces according to IMO resolution A.1050 (27).

OTE Detection of other gases may be required by the other SOLAS regulations and, relevant cqdes, e.g.
hapter I1-2 of SOLAS, the IBC Code and/or the IMSBC Code.

.1.2 Method of measurement

portable gas detector shall be capable of sampling, detecting andémeasuring the gas or gases in
nclosed spaces without entry into the spaces and without interference from the atmosphere pr other
haracteristics of the intervening space(s).

hen a suction hose or other means are used for the sampling from outside of enclosed spdces, the
ortable gas detector shall conform to the requirements fof sesponse time in IEC 60079-29-1:2015.

n practice, these specifications can be conformed torby a suitable suction hose or a suitabl¢ length
f electric cables or wireless data transfer connecting head (sensor) and body (instrument). Other
echniques such as light beams may be permitted-provided they are not blocked or interfered [with by
he intervening spaces - either its atmosphere, environment or structure.

.1.3 Basic performance

hen a portable gas detector is designed for detecting and measuring multi gases, the detecfion and
easurement of the gases shall be\done by either permanently installed sensors for each gas or several
ases, or by external replaceable'modules for each gas, or by a combination of both.

n case external replaceablesntodules are used:
) gas (es) measured-bythe replaceable module shall be clearly indicated on the module;

) a clear description on the procedures for mounting and dismounting of the replaceable [module
shall be provided in the instruction manual;

) unique'idéentifiers of individual replaceable modules shall be included in the documentation.

f a pertable gas detector cannot measure, at once, all types of the gases to which the portable gas
etéctor is approved, for instance, if it has three slots for continuously monitoring gas modulé¢s but is
pproved for more than three types of gases, the type of gases to be measured shall be clearly indicated
on the portable gas detector and identified in the manual of the portable gas detector. Regardless of
whether the portable gas detector uses permanently installed sensors, external replaceable modules,
or by a combination of both, the detector, when in use, shall clearly indicate the types of gases for which
itis set up to measure.

A portable gas detector shall, upon activation, perform a self-test which indicates that the portable gas
detector is functioning correctly. Consideration shall be given to conduct a response check by using real
test gases prior to use the portable gas detector.

A portable gas detector shall be provided with clearly defined re-calibration procedures which are
carried out by the manufacturer. If the portable gas detector is fitted with an alarm or shutdown
function that activates if the manufacture’s calibration interval is exceeded, this should not stop the

© IS0 2016 - All rights reserved 3
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portable gas detector from functioning during actual use and the portable gas detector should not
restart once the alarm or function has been activated.

4.1.4 Portability
A portable gas detector shall be easily carried by one person to enclosed spaces for atmosphere testing.

A portable gas detector shall be operated by batteries. A portable gas detector shall have an indicator
which indicates the status of the energy source. An energy source of a portable gas detector shall be

bln afcornavatria ot ot oot o Co 1ot 10 1
Capa CITUT UP\" uLllls CITU ULTLUCLUTL 'IVUI duICdol 1 U 11,

4.2 Sensitivities, indications, and alarms

A portdble gas detector shall indicate the measured concentrations. A portable gas detector shall
provide|visual and audible alarms if the measured value deviates from concentrations specified below

A portable gas detector for multi gases shall clearly and unambiguously specify which gas is bein
measurgd by the detector. The indication may be switchable or menu accessible.

CACS

A portaple gas detector for oxygen shall have accuracy at least plus/minus-1 % by volume in the aif
within emperature range of 0 °C to 40 °C. A portable gas detector for oxygernshall indicate concentration
of oxygen and shall activate an alarm in case of low levels of oxygen détermined by the flag Stat¢
Administration. If the low level of oxygen is not determined by the Administration, 18 % by volume i
the air;an be used as the alarm level.

A portaple gas detector for methane or propane/butane or both shall be capable of detecting thes¢
gases a¢cording to the criteria set by the flag State Administration, as appropriate. Such portable gas
detectofs shall indicate the concentration of the gases in percentages of the LFLs and shall activate ai
alarm af not higher than the levels to be determined by:the flag State Administration. If the levels ar¢
not detgrmined by the Administration, 30 % of LFLs @f‘the gases may be used as the alarm levels.

A portaple gas detector for hydrogen sulphide shall indicate the concentration of the gas in “ppm” andl
shall activate an alarm at not higher than the level to be determined by the flag State Administration. If
the level is not determined by the Administration, 10 ppm may be used as the alarm level.

A portaple gas detector for carbon moenoxide shall indicate the concentration of the gas in “ppm” andl
shall activate an alarm at not higher.than the level to be determined by the flag State Administration. If
the level is not determined by the Administration, 50 ppm may be used as the alarm level.

NOTE LFL is also known a$ lower explosive limit (LEL).

4.3 Rpbustness and electrical safety

A portdble gas detector shall have protection from the environment to which it is expected to b¢
exposed or in Which it is expected to operate. This includes protection against corrosion, shock,
electrichl interference, humidity and temperature. The portable gas detector shall be waterproof andl
dustprdof-toP65 according to IEC 60529:2013.

A portable gas detector shall be explosion protected and approved for the full range of gases measured
by the detector.

4.4 Marking and manual

4.4.1 Marking
A portable gas detector shall be permanently marked with the following items:
a) date of manufacture (month and year);

b) serial number;

4 © IS0 2016 - All rights reserved
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c) identification of manufacturer.

4.4.2 Instruction manual

A portable gas detector shall have a simple instruction manual which describes the basic features
and alarm levels. The portable gas detector’s instruction manual shall clearly define calibration
requirements and response checks as appropriate.

portable gas detector shall be tested to the following requirements, as applicable for the-deteftor:
temperature according to IEC 60079-29-1:2007 and IEC 60092-504:2001;

) humidity according to [EC 60079-29-1:2007 and IEC 60092-504:2001;

¢) vibration according to IEC 60079-29-1:2007;

¢) drop test for portable and transportable apparatus according to IE€60079-29-1:2007;

¢) battery capacity according to IEC 60079-29-1:2007;

f) electromagnetic compatibility according to IEC 60533:1999;

g) enclosure protection according to IEC 60529:2013;

) equipment protection according to IEC 60079-0:2011.

© IS0 2016 - All rights reserved 5
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