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INTRODUCTION

IEC 61892 forms a series of International Standards intended to ensure safety in the design,
selection, installation, maintenance and use of electrical equipment for the generation,
storage, distribution and utilization of electrical energy for all purposes in offshore units which
are used for the exploration or production of petroleum resources.

This part of IEC 61892 also incorporates and co-ordinates, as far as possible, existing rules
and forms a code of interpretation, where applicable, of the requirements laid down by the
International Maritime Organization, and constitutes a guide for future regulations which may
be prepared and a statement of practice for offshore unit owners, constructors and
appropriate organizations.

This standard is based on equipment and practices which are in current use, but it is not
intended in any way to impede development of new or improved techniques.

The ultimate aim has been to produce a set of International Standards exclusively for the
offshore petroleum industry.
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MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 7: Hazardous areas

1 Scope

This part of IEC 61892 contains provisions for hazardous areas classification and choice of
electrical installation in hazardous areas in mobile and fixed offshore units, including pipeline,
pumping or 'pigging' stations, compressor stations and exposed location single buoy
moorings, used in the offshore petroleum industry for drilling, processing and for storage
purposes.

It applies to all installations, whether permanent, temporary, transportable or hand-held, to
a.c. installations up to and including 35 000 V and d.c. installations up to and including
750 V.(a.c. and d.c. voltages are nominal values).

This standard does not apply to electrical installations in rooms used for medical purposes, or
in tankers.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60079-0:2007, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60079-1:2007, Explosive atmospheres — Part 1: Equipment protection by flameproof
enclosure “d”

IEC 60079-2:2007, Explosive atmospheres — Part 2: Equipment protection by pressurized

]

enclosure “p

IEC 60079-5:2007, Explosive atmospheres — Part 5: Equipment protection by powder
filling “q”

IEC 60079-6:2007, Explosive atmospheres — Part 6: Equipment protection by oil immersion

7}

(0]

IEC 60079-7:2006, Explosive atmospheres — Part 7: Equipment protection by increased
safety “e”

IEC 60079-10, Electrical apparatus for explosive gas atmospheres — Part 10: Classification of
hazardous areas

IEC 60079-11:2006, Explosive atmospheres — Part 11: Equipment protection by intrinsic
safety "i"

IEC 60079-14:2002, Electrical apparatus for explosive gas atmospheres — Part 14: Electrical
installations in hazardous areas (other than mines)
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IEC 60079-15:2005, Electrical apparatus for explosive gas atmospheres — Part 15:
Construction, test and marking of type of protection “n” electrical apparatus

IEC 60079-18:2004, Electrical apparatus for explosive gas atmospheres — Part 18:
Construction, test and marking of type of protection encapsulation “m” electrical apparatus

IEC 60079-20, Electrical apparatus for explosive gas atmospheres — Part 20: Data for
flammable gases and vapours, relating to the use of electrical apparatus

IEC 60079-26:2006, Explosive atmospheres — Part 26: Equipment with equipment protection
level (EPL) Ga

IEC 61892-1, Mobile and fixed offshore units — Electrical installations — Part 1: General
requirements and conditions

IEC 61892-2, Mobile and fixed offshore units — Electrical installations — Part 2: System design
IEC 61892-3, Mobile and fixed offshore units — Electrical installations — Part 3: Equipment
IEC 61892-4, Mobile and fixed offshore units — Electrical installations — Part 4: Cables

IEC 61892-5, Mobile and fixed offshore units — Electrical installations — Part 5: Mobile units
IEC 61892-6, Mobile and fixed offshore units — Electrical installations — Part 6: Installation

IMO MODU code: Code for the construction and equipment of mobile offshore drilling units

3 Terms and definitions

For the purposes of this document the terms and definitions given in IEC 61892-1 through
IEC 61892-6 and the following apply.

31
appropriate authority
governmental body and/or classification society with whose rules a unit is required to comply

3.2

area classification

assessed division of a facility into hazardous and non-hazardous areas, and the subdivision of
the hazardous areas into zones

3.3

enclosed area

any room or enclosure within which, in the absence of artificial ventilation, the ventilation will
be limited and any flammable atmosphere will not be dispersed naturally

3.4

enclosure

all the walls which surround the live parts of electrical apparatus including doors, covers,
cable entries, rods, spindles and shafts, ensuring the protection of the electrical apparatus

3.5

explosive atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of gas,
vapour, mist or dust, in which, after ignition, combustion spreads throughout the uBonsumed

mixture ocuments
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[IEV 426-02-02, modified]

3.6

explosive gas atmosphere

mixture with air, under atmospheric conditions, of flammable substances in the form of gas or
vapour in which, after ignition, combustion spreads throughout the unconsumed mixture

[IEV 426-02-03, modified]

NOTE Although a mixture which has a concentration above the upper explosive limit (UEL) is not an explosive
gas atmosphere, it can readily become so and, in certain cases for area classification purposes, it is advisable to
consider it as an explosive gas atmosphere.

3.7

hazardous area

area in which an explosive gas atmosphere is present, or may be expected to be present, in
quantities such as to require special precautions for the construction, installation and use of
apparatus

[IEV 426-03-01, modified]

3.8

non-hazardous area

area in which an explosive gas atmosphere is not expected to be present in quantities such
as to require special precautions for the construction, installation and use of apparatus

[IEV 426-03-02, modified]

3.9

zones

hazardous areas are classified into zones based upon the frequency of the occurrence and
duration of an explosive gas atmosphere, as follows:

3.10

zone 0

place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is present continuously or for long periods or
frequently

[IEV 426-03-03, modified]

NOTE The MODU code definition is “Zone 0: in which an explosive gas/air mixture is continuously present or
present for long periods.”

3.1

zone 1

place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is likely to occur in normal operation
occasionally

[IEV 426-03-04, modified]

NOTE The MODU code definition is “Zone 1: in which an explosive gas/air mixture is likely to occur in normal
operation.”

3.12

zone 2

place in which an explosive atmosphere consisting of a mixture with air of flammable
substances in the form of gas, vapour or mist is not likely to occur in normal operation but, if it
does occur, will persist for a short period only

[IEV 426-03-05, modified] Documents
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NOTE 1 In this definition, the word "persist" means the total time for which the flammable atmosphere will exist.
This will normally comprise the total of the duration of the release, plus the time taken for the flammable
atmosphere to disperse after the release has stopped.

NOTE 2 Indications of the frequency of the occurrence and duration may be taken from codes relating to specific
industries or applications.

NOTE 3 The MODU code definition is “Zone 2: in which an explosive gas/air mixture is not likely to occur, or in
which such a mixture, if it does occur, will only exist for a short time.”

3.13

source of release

point or location from which a flammable gas, vapour, or liquid may be released into the
atmosphere in such a way that an explosive gas atmosphere could be formed

[IEV 426-03-06, modified]

3.14

grades of release

there are three basic grades of release, as listed below in order of decreasing frequency and
likelihood of the explosive gas atmosphere being present:

a) continuous grade;
b) primary grade;
c) secondary grade.

A source of release may give rise to any one of these grades of release, or to a combination
of more than one

3.15
continuous grade of release
release which is continuous or is expected to occur frequently or for long periods

3.16
primary grade of release
release which can be expected to occur periodically or occasionally during normal operation

3.17

secondary grade of release

release which is not expected to occur in normal operation and, if it does occur, is likely to do
so only infrequently and for short periods

3.18
release rate
quantity of flammable gas or vapour emitted per unit time from the source of release

3.19
normal operation
situation when the equipment is operating within its design parameters

NOTE 1 Minor releases of flammable material may be part of normal operation. For example, releases from seals
which rely on wetting by the fluid which is being pumped are considered to be minor releases.

NOTE 2 Failures (such as the breakdown of pump seals, flange gaskets or spillages caused by accidents) which
involve urgent repair or shutdown are not considered to be part of normal operation nor are they considered to be
catastrophic.

NOTE 3 Normal operation includes start-up and shutdown conditions.

3.20

air lock

compartment connecting two different environments, usually at different presgyr t
enables personnel to transfer from one environment to the other ﬁ&%d?‘ﬁents
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3.21

ventilation

movement of air and its replacement with fresh air due to the effects of wind, temperature
gradients, or artificial means (for example, fans or extractors)

3.22
explosive limits

NOTE The terms "explosive limit" and "flammable limit" are equivalent. IEC 60079-20 and IEC 61779-1 use the
term "flammable limit" whilst all the other standards use the more widely accepted term "explosive limit".

3.23

lower explosive limit

concentration of flammable gas or vapour in air, below which the gas atmosphere is not
explosive

[IEV 426-02-09, modified]

3.24

upper explosive limit

concentration of flammable gas or vapour in air, above which the gas atmosphere is not
explosive

[IEV 426-02-10, modified]

3.25

relative density of a gas or a vapour

density of a gas or a vapour relative to the density of air at the same pressure and at the
same temperature (air is equal to 1,0)

3.26

flammable material (flammable substance)

material which is flammable of itself, or is capable of producing a flammable gas, vapour or
mist

3.27
flammable liquid
liquid capable of producing a flammable vapour under any foreseeable operating conditions

3.28

flammable gas or vapour

gas or vapour which, when mixed with air in certain proportions, will form an explosive gas
atmosphere

3.29

flashpoint

lowest liquid temperature at which, under certain standardized conditions, a liquid gives off
vapours in a quantity such as to be capable of forming an ignitable vapour/air mixture

[IEV 426-02-14]
3.30
boiling point

temperature of a liquid boiling at an ambient pressure of 101,3 kPa (1 013 mbar)

NOTE The initial boiling point that should be used for liquid mixtures is to indicate the lowest value of the boiling
point for the range of liquids present, as determined in a standard laboratory distillation without fractionation.
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3.31

vapour pressure

pressure exerted when a solid or liquid is in equilibrium with its own vapour. It is a function of
the substance and of the temperature

3.32

ignition temperature

lowest temperature of a heated surface at which, under specified conditions, the ignition of a
flammable substance in the form of a gas or vapour mixture with air will occur

[IEV 426-02-01, modified]

NOTE IEC 60079-4 and IEC 60079-4A standardize a method for the determination of this temperature.

3.33

extent of zone

distance in any direction from the source of release to the point where the gas/air mixture has
been diluted by air to a value below the lower explosive limit

3.34

exposed conductive part

conductive part which can readily be touched and which may become alive under fault
conditions.

NOTE Typical exposed conductive parts are walls of enclosures, operating handles, etc.

3.35

extraneous conductive part

conductive part not forming a part of the electrical installation and liable to propagate a
potential, including earth potential

3.36

inspection

action comprising careful scrutiny of an item carried out either without dismantling, or with the
addition of partial dismantling as required, supplemented by means such as measurement, in
order to arrive at a reliable conclusion as to the condition of an item

3.37

gas-tight door

solid, close fitting door designed to resist the passage of gas under normal atmospheric
conditions

3.38

maintenance

combination of any actions carried out to retain an item in or restore it to, conditions in which
it is able to meet the requirements of the relevant specification and perform its required
functions

3.39

natural ventilation

movement of air and its replacement with fresh air due to the effects of wind and/or
temperature gradients

3.40

opening
any aperture, door, window or non-gas-tight fixed panel
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3.41

purging

passing of sufficient volume of protective gas through a pressurized room or enclosure and its
ducts before the application of voltage to the apparatus to reduce any explosive gas
atmosphere to a concentration well below the lower explosive limit

3.42

room or building

enclosure (or enclosures) provided with doors, cable ducts, conduits, etc. containing electrical
apparatus and of sufficient size to permit the entry of a person who may be expected to work
or remain inside the enclosure for a prolonged period

3.43

semi-enclosed

semi-enclosed locations are locations where natural conditions of ventilation are notably
different from those on open decks due to the presence of structures such as roofs,
windbreaks and bulkheads and which are so arranged that the dispersion of gas may not
occur

3.44

sheltered or obstructed open area

area within or adjoining an open area, which may include a partially open building or
structure, where owing to obstruction natural ventilation may be less than in a true open area,
and this may enlarge the extent of the hazard zone

3.45

valve regulated cell

a secondary cell which is closed under normal conditions but has an arrangement which
allows the escape of gas if the internal pressure exceeds a predetermined value. The cell
cannot normally receive addition to the electrolyte

4 Area classification

4.1 General

All mobile and fixed offshore units shall be assessed with regard to any potential explosive
gas atmosphere in accordance with the provisions set out below. The results shall be
documented in area classification drawings to allow the proper selection of all electrical
components to be installed.

The general principles for area classification are given in IEC 60079-10. This standard gives
an interpretation of the principles when used for area classification of mobile and fixed
offshore units.

Area classification shall be carried out at an early stage of planning, before any construction
work starts and confirmed before start-up of the installation. Reviews should be carried out
during the life of the installation.

The area classification should be carried out by those who have knowledge of the properties
of flammable materials, the process and the equipment, in consultation with, as appropriate,
safety, electrical, mechanical and other engineering personnel.

NOTE 1 Analysis and classification of the environment where explosive gas may occur should be carried out in
accordance with the IMO MODU code for the Construction and Equipment of Mobile Offshore Drilling Units (for
mobile drilling units) or, IEC 60079-10 (for fixed offshore units).

NOTE 2 Further guidance for area classification given in any National Codes of Practice or similar publications
may be adopted, provided they reduce the level of safety below that specified by the IMO MODU code or
IEC 60079-10.

NOTE 3 For documentation of requirements for area classification, see 10.1. Documents
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NOTE 4 Examples of source of release are given in Annex A.
NOTE 5 A schematic approach to the classification of hazardous areas is given in Annex B.

NOTE 6 Examples of data sheets for use during area classification study are given in Annex C.

4.2 Safety principles

Installations in which flammable materials are handled or stored should be designed,
operated and maintained so that any releases of flammable material, and consequently the
extent of hazardous areas, are kept to a minimum, whether in normal operation or otherwise,
with regard to frequency, duration and quantity.

It is important to examine those parts of process equipment and systems from which release
of flammable material may arise and to consider modifying the design to minimize the
likelihood and frequency of such releases and the quantity and rate of release of material.

These fundamental considerations should be examined at an early stage of the design
development of any process plant and should also receive prime attention in carrying out the
area classification study.

In the case of maintenance activities other than those of normal operation, the extent of the
zone may be affected but it is expected that this would be dealt with by a permit-to-work
system.

In a situation in which there may be an explosive gas atmosphere, the following steps should
be taken

a) eliminate the likelihood of an explosive gas atmosphere occurring around the source of
ignition, or

b) eliminate the source of ignition.

Where this is not possible, protective measures, process equipment, systems and procedures
should be selected and prepared so that the likelihood of the coincidence of a) and b) is so
small as to be acceptable. Such measures may be used singly, if they are recognized as
being highly reliable, or in combination to achieve an equivalent level of safety.

4.3 Sources of release

The basic elements for establishing the hazardous zone types are the identification of the
source of release and the determination of the grade of release.

Since an explosive gas atmosphere can exist only if a flammable gas or vapour is present
with air, it is necessary to decide if any of these flammable materials can exist in the area
concerned. Generally speaking, such gases and vapours (and flammable liquids and solids
which may give rise to them) are contained within process equipment which may or may not
be totally enclosed. It is necessary to identify where a flammable atmosphere can exist inside
a process plant, or where a release of flammable materials can create a flammable
atmosphere outside a process plant.

If it is established that the item may release flammable material into the atmosphere, it is
necessary, first of all, to determine the grade of release in accordance with the definitions, by
establishing the likely frequency and duration of the release. It should be recognized that the
opening-up of parts of enclosed process systems (for example, during filter changing or batch
filling) should also be considered as sources of release when developing the area
classification. By means of this procedure, each release will be graded either "continuous",
"primary" or "secondary".

Having established the grade of the release, it is necessary to determine the release rate and
other factors which may influence the type and extent of the zone. Documents
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If the total quantity of flammable material available for release is "small", for example,
laboratory use, whilst a potential hazard may exist, it may not be appropriate to use this area
classification procedure. In such cases, account shall be taken of the particular risks involved.

The area classification of process equipment in which flammable material is burned, for
example, fired heaters, furnaces, boilers, gas turbines etc., should take into account purge
cycle, start-up and shut-down conditions.

4.4 Type of zone

The likelihood of the presence of an explosive gas atmosphere and hence the type of zone
depends mainly on the grade of release and the ventilation.

NOTE 1 A continuous grade of release normally leads to a zone 0, a primary grade to zone 1 and a secondary
grade to zone 2 (see annex A).

NOTE 2 Where zones created by adjacent sources of release overlap and are of different zonal classification, the
higher risk classification will apply in the area of overlap. Where overlapping zones are of the same classification,
this common classification will normally apply.

However, care needs to be taken where the overlapping zones relate to flammable materials which have different
apparatus groups and/or temperature class. So, for example, if a zone 1 IIA T3 area overlapped a zone 2 IIC T1
area, then classifying the overlap as zone 1 IIC T3 may be over-restrictive, but classifying it as zone 1 IIA T3 or
zone 1 1IC T1 would not be acceptable. In this situation, the area classification should be recorded as zone 1 [IA T3
and zone 2 IIC T1.

NOTE 3 Hazardous areas can be limited in extent by construction measures, for example by walls or dams.
Ventilation or application of protective gas can reduce the probability of the presence of an explosive gas
atmosphere so that areas of greater hazard can be transformed to areas of lesser hazard or to non-hazardous
areas.

4.5 Relative density of the gas or vapour when it is released

If the gas or vapour is significantly lighter than air, it will tend to move upwards. If significantly
heavier, it will tend to accumulate at ground level. The horizontal extent of the zone at ground
level will increase with increasing relative density and the vertical extent above the source will
increase with decreasing relative density.

NOTE 1 For practical applications, a gas or vapour which has a relative density below 0,8 is regarded as being
lighter than air. If the relative density is above 1,2, it is regarded as being heavier than air. Between these values,
both of these possibilities should be considered.

NOTE 2 With gases or vapours lighter than air, an escape at low velocity will disperse fairly rapidly upwards; the
presence of a roof will, however, inevitably increase the area of spread under it. If the escape is at high velocity in
a free jet the action of the jet, although entraining air which dilutes the gas or vapour, may increase the distance
over which the gas/air mixture remains above its lower flammable limit.

NOTE 3 With gases or vapours heavier than air, an escape at low velocity will tend to flow downward and may
travel long distances over the ground before it is safely dispersed by atmospheric diffusion. Special regard
therefore needs to be paid to the layout of any installation under consideration. If the escape is at high velocity in a
free jet the jet-mixing action by entraining air may well reduce the gas/air mixture to below its lower flammable limit
in a much shorter distance than in the case of a low-velocity escape.

NOTE 4 Care needs to be taken when classifying areas containing cryogenic flammable gases such as liquefied

natural gas. Vapours emitted can be heavier than air at low temperatures and become lighter than air on
approaching ambient temperature.

4.6 Mobile drilling units

Area classification of mobile drilling units shall be in accordance with the IMO MODU code.

Hazardous areas which normally apply on drilling units include the following.
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4.6.1 Zone 0

Zone 0 normally includes:

the internal spaces of closed tanks and pipes for active drilling mud, as well as oil and
gas products, for example escape gas outlet pipes, or spaces in which an oil/gas/air
mixture is continuously present or present for long periods.

NOTE Active drilling mud is considered as being mud in the system which is between the well and the
final degassing discharge.

4.6.2 Zone 1
Zone 1 normally includes:
a) enclosed spaces containing any part of the mud circulating system that has an opening

into the spaces and is between the well and the final degassing discharge;

b) enclosed spaces or semi-enclosed locations that are below the drill floor and contain a
possible source of release such as the top of a drilling nipple;

c) enclosed spaces that are on the drill floor which are not separated by a solid floor from the
spaces in item b) above;

d) in outdoor or semi-enclosed locations, except as provided for in item b) above, the area
within 1,5 m from the boundaries of any opening to apparatus which is a part of the mud
system as specified in item a) above, any ventilation outlets of zone 1 spaces or any
access to a zone 1 space;

e) pits, ducts or similar structures in locations which would otherwise be zone 2 but which are
arranged so that dispersion of gas may not occur.

4.6.3 Zone 2

Zone 2 normally includes:

a) enclosed spaces which contain open sections of the mud circulating system from the final
degassing discharge to the mud pump suction connection at the mud pit;

b) outdoor locations within the boundaries of the drilling derrick up to a height of 3 m above
the drill floor;

c) semi-enclosed locations below and contiguous to the drill floor and up to the boundaries of
the derrick or to the extent of any enclosure which is liable to trap gases;

d) outdoor locations below the drillfloor and within a radius of 3 m from a possible source of
release such as the top of a drilling nipple;

e) the areas 1,5 m beyond the zone 1 areas specified in 4.6.2 d) above and beyond the semi-
enclosed locations specified in 4.6.2 b);

f) outdoor areas within 1,5 m of the boundaries of any ventilation outlet from or access to a
zone 2 space;

g) semi-enclosed derricks to the extent of their enclosure above the drill floor or to a height
of 3 m above the drill floor, whichever is the greater;

h) air locks between a zone 1 and a non-hazardous area.
4.6.4 Well test facilities

Area classification relevant to well test facilities shall be carried out in accordance with the
requirements of 4.7 and 4.8.

4.7 Fixed production units

Analysis and classification of the environment where explosive gas may occur should be

carried out in accordance with IEC 60079-10. Further guidance for area classificati ' i

national recommendations may be adopted in accordance with 4.1. Mﬁments
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