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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 6: Installation

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61892-6 has been prepared by IEC technical committee 18:
Electrical installations of ships and of mobile and fixed offshore units.

This fourth edition cancels and replaces the third edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) requirements for protection during equipment storage have been added;

b) the special requirements for distribution board enclosures in accommodation spaces have
been deleted;

c) requirements for installation of UPS have been updated;
d) requirements regarding the installation of batteries have been modified;
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e) requirements for large single-core cables for three-phase AC have been updated;

f) requirements in relation to cable transit systems have been added,;

g) the table on the sizes of earth continuity conductors and equipment earthing connections,

set out in IEC 61892-4:2007, has been included;

h) requirements as to the installation of controls and instrumentation have been modified;
clauses relevant to design and equipment have been deleted.

The text of this International Standard is based on the following documents:

FDIS

Report on voting

18/1654/FDIS

18/1663/RVD

Full information on the voting for the approval of this International Standard can be found in

the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61892 series, published under the general title Mobile and fixed

offshore units — Electrical installations, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

Full document details: IEC 61892-6-2019
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INTRODUCTION

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

This part of IEC 61892 incorporates and coordinates, as far as possible, existing rules and
forms a code of interpretation, where applicable, of the requirements of the International
Maritime Organization (IMO), and constitutes a guide for future regulations which may be
prepared and a statement of practice for offshore unit owners, designers, installers and
appropriate organizations.

This document is based on solutions and methods which are in current use, but it is not
intended to impede development of new or improved techniques.

In this revision, voltage limitations have been removed. However, voltage limitations may be
given in the referenced equipment standards. The removal of voltage limitations is considered
necessary due to interconnection of, and supply from shore to offshore units. In such cases,
transmission voltages up to 132 kV AC and 150 kV DC are used and higher voltages are
being planned.

The IEC 61892 series aims to constitute a set of International Standards for the offshore
petroleum industry, but it is not intended to prevent their use beyond petroleum installations.
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MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 6: Installation

1 Scope

This part of IEC 61892 provides specific requirements for the installation of electrical
equipment in mobile and fixed offshore units, including pipeline, pumping or "pigging"
stations, compressor stations and single buoy moorings, used in the offshore petroleum
industry for drilling, production, accommodation, processing, storage and offloading purposes.

It applies to all installations, whether permanent, temporary, transportable or hand-held, to AC
installations and DC installations without any voltage level limitation. Referenced equipment
standards may give voltage level limitations.

This document specifies requirements such as those concerning

— protection during equipment storage and in the installation period,
— installation of generators and motors,

— installation of transformers,

— installation of switchgear and controlgear assemblies,

— installation of semiconductor converters and UPS,

— installation of secondary cells and batteries,

— installation of luminaires,

— installation of heating and cooking appliances,

— installation of trace and surface heating,

— installation of cables and wiring, both low-voltage and high-voltage cables,
— requirements in relation to earthing and bonding,

— lightning protection;,

— testing of completed installation, and

— documentation.
This document does not apply to

— fixed equipment for medical purposes,
— electrical installations of tankers, and
— control of ignition sources other than those created by electrical equipment.

NOTE 1 For medical rooms, IEC 60364-7-710 provides specific requirements. Requirements for tankers are given
in IEC 60092-502.

NOTE 2 Guidance on protection of non-electrical equipment can be found in ISO 80079-36, 1ISO 80079-37 and
IMO 2009 MODU Code, 6.7.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their

content constitutes requirements of this document. For dated references, only the edition

cited applies. For undated references, the latest edition of the referenced documengyj i

any amendments) applies. rﬂawments
Document Sharing Hub
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IEC 60092-350:2014, Electrical installations in ships — Part 350: General construction and test
methods of power, control and instrumentation cables for shipboard and offshore applications

IEC 60623, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Vented nickel-cadmium prismatic rechargeable single cells

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication systems
(OFCS)

IEC 60825-12, Safety of laser products — Part 12: Safety of free space optical communication
systems used for transmission of information

IEC 60896-11, Stationary lead-acid batteries — Part 11: Vented types — General requirements
and methods of tests

IEC 61892-1:2019, Mobile and fixed offshore units — Electrical installations — Part 1: General
requirements and conditions

IEC 61892-3:2019, Mobile and fixed offshore units — Electrical installations — Part 3:
Equipment

IEC 61892-7:2019, Mobile and fixed offshore units — Electrical installations — Part7:
Hazardous areas

IEC 61914, Cable cleats for electrical installations

IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to structures and
life hazard

IEC 62485-2:2010, Safety requirements for secondary batteries and battery installations —
Part 2: Stationary batteries

IMO, 2009 MODU Code, Code for the Construction and Equipment of Mobile Offshore Drilling
Units, 2009, 2010 edition

3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

braid armour

covering formed from braided metal wires used to protect a cable from external mechanical
effects

[SOURCE: IEC 60092-350:2014, 3.3, modified — The notes to entry have been deleted.]
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3.2

armour

covering consisting of metal tape(s) or wires, generally used to protect the cable from external
mechanical effects

[SOURCE: IEC 60050-461:2008, 461-05-06]

3.3

electrostatic screen

electrostatic shield (North America)

earthed metallic layer surrounding a cable which confines the electric field generated by the
cable within the cable cores, pair(s), triple(s) or quad(s), and/or protects the core(s), pair(s),
triple(s) or quad(s) from external influence

Note 1 to entry: Metallic sheaths, foils, braids, armours and earthed concentric conductors may also serve as an
electrostatic screen, provided they are effectively earthed.

[SOURCE: IEC 60092-350:2014, 3.9, modified — In the note to entry, the word "grounded" has
been deleted.]

3.4
insulation screen
electrical screen of non-metallic semi-conducting layer in combination with a metallic layer

[SOURCE: IEC 60092-350:2014, 3.18, modified — The second preferred term "core screen"
has been omitted.]

3.5

battery compartment

compartment comprising dedicated rooms, dedicated cabinets and dedicated boxes for
installation of batteries

3.6
battery crate
container with frame walls for holding several cells or batteries

[SOURCE: IEC 60050-482:2004, 482-05-10]

3.7
battery tray
container with a base and walls for holding several cells or batteries

[SOURCE: IEC 60050-482:2004, 482-02-35]

3.8

battery rack

support, stand or grating with one or more levels or tiers for the installation of cells or
mono-bloc containers in a stationary battery

[SOURCE: IEC 60050-482:2004, 482-05-24]

3.9

equipotential bonding

provision of electric connections between conductive parts, intended to achieve
equipotentiality

[SOURCE: IEC 60050-195:1998, 195-01-10] Documents
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3.10

cable tray system

cable ladder system

assembly of cable supports consisting of cable tray lengths or cable ladder lengths and other
system components

[SOURCE: IEC 61537:2006, 3.1]

3.11

surface heating

trace heating

utilization of electric trace heater cables, pads, panels and support components, externally
applied and used to raise or maintain the temperature of contents in piping, tanks and
associated equipment

[SOURCE: IEC 60050-426:2008, 426-20-39, modified — The preferred term "surface heating"
has been added.]

3.12

exposed-conductive-part

conductive part which can readily be touched and which is not normally alive, but which may
become alive under fault conditions

Note 1 to entry: Typical exposed-conductive-parts are walls of enclosures, operating handles, etc.

[SOURCE: IEC 60050-441:2000, 441-11-1, modified — Hyphens have been added to the
term.]

3.13

extraneous-conductive-part

conductive part not forming a part of the electrical installation and liable to introduce an
electric potential, generally the electric potential of a local earth

[SOURCE: IEC 60050-195:1998, 195-06-11]

3.14

extra-low voltage

ELV

voltage which does not exceed 50 V AC RMS or 120 V DC between conductors, or between
any conductor and earth.

Note 1 to entry: Information about protection by extra-low voltage is given in IEC 60364-4-41.

3.15

PELV

PELV system

electric system in which the voltage cannot exceed the value of extra-low voltage:

— under normal conditions and

— under single fault conditions, except earth faults in other electric circuits
Note 1 to entry: PELV is the abbreviation for protective extra-low voltage.

[SOURCE: IEC 60050-826:2004: 826-12-32, modified — The abbreviated term "PELV" has
been added.]

Documents

Document Sharing Hub

Full document details: IEC 61892-6-2019


http://www.avadocuments.com/doc/iec-61892-6-2019
http://www.avadocuments.com/doc/iec-61892-6-2019

-12 - IEC 61892-6:2019 © |IEC 2019

3.16

SELV

SELV system

electric system in which the voltage cannot exceed the value of extra-low voltage:

— under normal conditions and

— under single fault conditions, including earth faults in other electric circuits
Note 1 to entry: SELV is the abbreviation for safety extra-low voltage.

[SOURCE: IEC 60050-826:2004: 826-12-31, modified — The abbreviated term "SELV" has
been added.]

3.17

sealed cell

cell which remains closed and does not release either gas or liquid when operated within the
limits specified by the manufacturer

Note 1 to entry: A sealed cell may be equipped with a safety device to prevent a dangerously high internal
pressure and is designed to operate during its life in its original sealed state.

[SOURCE: IEC 60050-482:2004, 482-05-17]

3.18

support device

system component designed to provide mechanical support and which may limit movement of
a cable runway

[SOURCE: IEC 61537:2006, 3.7, modified — The note to entry has been omitted.]

3.19

system component

part used within the system: cable tray length or cable ladder length, cable tray fitting or cable
ladder fitting, support device, mounting device and system accessory

Note 1 to entry: System components may not necessarily be included together in a system. Different
combinations of system components may be used.

[SOURCE: IEC 61537:2006, 3.2]

3.20

uninterruptible power system

UPS

combination of convertors, switches and energy storage devices (such as batteries),
constituting a power system for maintaining continuity of load power in case of input power
failure

[SOURCE: IEC 62040-1:2017, 3.101, modified — The note to entry has been deleted.]

3.21

VRLA

valve regulated lead acid battery

secondary battery in which cells are closed but have a valve which allows the escape of gas if
the internal pressure exceeds a predetermined value

Note 1 to entry: The cell or battery cannot normally receive additions to the electrolyte.

Note 2 to entry: This note applies to the French language only.
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[SOURCE: IEC 60050-482:2004, 482-05-15, modified — A second note to entry has been
added.]

3.22

vented cell

secondary cell having a cover provided with an opening through which products of electrolysis
and evaporation are allowed to escape freely from the cell to the atmosphere

[SOURCE: IEC 60050-482:2004, 482-05-14]

4 General requirements

4.1 Labelling

Each control panel, subpanel, indicating instrument, control handle, alarm, signal lamp,
recording instrument, etc. shall be clearly and systematically identified by means of self-
explanatory and unambiguous labels. Equipment marking/labelling shall be found in the
relevant documentation for the electrical installation.

Regarding requirements for labelling and labels, see IEC 61892-3:2019, 4.5.

4.2 Protection during equipment storage

Where the installation phase requires storage of equipment and materials, instructions
contained in the supplier's documentation shall be followed to avoid damage or deterioration
of equipment or materials.

Particular attention should be given to the storage of batteries in order to preserve their
service lifetime, or the batteries should be purchased and fitted shortly before tow out.

4.3 Protection during installation period

Electrical equipment shall be well protected during the installation period to prevent damage
from welding, painting and similar injurious operations. If the installation phase forecasts a
long-time schedule, appropriate protection against damage due to weather conditions shall be
provided.

After activation, batteries should be kept float charged and under controlled ambient
temperature limits to avoid battery life impairment.

5 Generators and motors — Installation

Generators and large motors should, where practicable, be installed to minimise the effects
from the motion of the mobile unit or floating unit (see IEC 61892-5). For manned units,
generators and motors shall, where practicable, be installed to minimise the impact of noise
and vibration within the living quarters.

Regarding requirements as to layout planning, see IEC 61892-1:2019, 4.9.

Regarding requirements for lubrication, see IEC 61892-3, and for mobile units see also
IEC 61892-5.

6 Transformers — Installation and location

6.1 Transformers shall be installed in sufficiently ventilated compartments, accgssible ogﬁ
to authorized personnel. The one exception to this rule is that air-cooled t GGH ents
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provided with means of protection against accidental contact with live parts need not be
installed in special compartments.

Transformers may be installed outdoors provided the transformer has a suitable IP degree of
protection.

Regarding requirements as to layout planning, see IEC 61892-1:2019, 4.9.
Regarding types of transformers, see IEC 61892-3.

6.2 Use of vibration dampers should be evaluated to ensure that transformers do not cause
unwanted vibration and noise to their surroundings.

NOTE Requirements as to vibration levels in various areas are given in 1ISO 2631-1.

6.3 Liquid-immersed transformers shall be installed in an area with provisions for
containment and drainage of liquid leakage. Consideration shall be given to the need for fire
detection and extinguishing equipment and thermal and structural class A subdivision for
liquid-immersed transformer installations.

6.4  Suitable arrangements shall be provided for cooling and containing all the liquid which
might escape from a damaged tank.

6.5 Transformers and their connections shall be protected against such mechanical
damage, condensation and corrosion as may reasonably be expected.

6.6  Where liquid cooling is used, consideration shall be given to the provision of a device
capable of detecting leakage into the enclosure and provision of an alarm signal in either
primary or secondary cooling circuit, as relevant. In addition, the forced flow of liquid coolant
shall be monitored in order to operate an alarm in the event of a loss of flow.

A receiving tank shall be provided underneath the transformers and shall be connected to the
open drain system.

The receiving tank may be common to several transformers.

The receiving tank capacity should not be less than 100 % of the volume of liquid of the
transformer, or of the largest transformer in case of a common tank.

Where forced cooling is used, it shall be possible to operate the transformer at reduced power
on failure of a pump or fan. Consideration shall be given to the provision of a suitable
temperature indicator and alarm facilities.

7 Switchgear and controlgear assemblies

71 Location

711 Switchgear and controlgear assemblies shall be installed in easily accessible and
well-ventilated locations where high humidity, combustible gases, acid vapours or similar are
not present, and shall be located well clear of heat sources such as boilers, heated oil tanks,
steam exhaust pipes or other heated pipes.

Power distribution switchgear assemblies shall have enough free space above to allow hot
gas expansion from the arc generated by short-circuit or circuit-breaker opening, according to
the manufacturer's recommendations. In this space, the installation of HVAC ducts, cable
ladders and any other obstructions shall be avoided.
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In addition to complying with the appropriate requirements of IEC 61892-3, all switchgear and
controlgear assemblies shall be installed in such a way that no pipes or tanks are located
above them within the same space or at their rear. Where this is unavoidable, pipes shall be
continuous and without openings, flanged joints, valves or other accessories in such
locations. In addition, a drip pan shall be installed for the protection of the switchgear and
controlgear.

7.1.2 Where switchgear and controlgear assemblies are located in dedicated rooms, only
piping and integrated heat exchangers needed for operation of the electrical equipment
should be installed in the switchgear room. If pipes have to be run adjacent to electrical
equipment, there shall be no joints in the immediate vicinity of the electrical equipment. The
piping shall be arranged to minimise the risk of leakage, which may have a detrimental effect
on other equipment in the room.

7.1.3 Doors to electrical rooms shall be lockable. They shall open outwards from the room.
If required by the appropriate authority, the doors to high-voltage rooms shall be equipped
with a manual panic bar device.

Doors to electrical rooms shall be marked with suitable warning signs.

7.2 Insulating flooring or insulating mats

For switchgear, when the voltage is 400 V or above, insulating flooring or insulating mats shall
be provided in front of switchgear and at the rear, if accessible. The insulating mats or
flooring shall be oil-resistant and non-slip.

This requirement does not apply to distribution boards, regardless of voltage.

NOTE See IEC 61111 regarding insulation mats, classes 0, 1, 2, 3 and 4.
7.3 Passageways in front of switchgear and controlgear assemblies

An unobstructed passageway extending not less than 1 m wide from the furthest projection
when all withdrawable parts are in the service position shall be provided in front of any
assembly.

The unobstructed passageway shall not be less than 0,6 m wide in any disconnected/isolated
position of the equipment.

For unmanned units, the unobstructed passageway may be reduced subject to the agreement
of the appropriate authority.

Passageways and corridors formed between switchboard line-ups should not have any dead
ends longer than 6 m.

For equipment such as HV switchgear with circuit-breaker on a removable carriage, the
requirement is considered to be met if the width of the passageway is not less than 0,6 m
when the breaker is withdrawn and, for example, turned 90 °, if the requirement cannot be met
otherwise.

NOTE |If the room is also an escape way, other requirements can apply.
7.4 Space at the rear and passageways

When space is required for maintenance and access at the rear of switchgear and controlgear
assemblies, the space shall be not less than 0,6 m in the clear, except that the width may be
reduced to 0,5 m where there are stiffeners and frames. For nominal voltages exceeding
1 000V, it is recommended to increase this space.
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8 Semiconductor converters

8.1 Where semiconductor converter stacks or equipment is air-cooled, they shall be
installed in such a manner that the circulation of air to and from the stacks, associated
equipment or enclosures (if any) is not impeded, and that the temperature of the cooling inlet
air to converter stacks does not exceed the ambient temperature for which the stacks are
specified.

8.2 Converter stacks and associated equipment shall not be mounted near sources of
radiant heat energy, such as resistors, steam pipes and engine exhaust pipes.

8.3 For liquid cooled type converters, the same installation precautions as specified in
Clause 6 for liquid-cooled transformers apply.

9 Secondary cells and batteries

9.1 General

The requirement as to installation is relevant for lead-acid and NiCd/NiMH batteries. Battery
technology other than lead acid and nickel cadmium could require special consideration of
their gaseous emissions and location.

9.2 Location

9.21 Secondary cells and batteries shall be arranged to permit ready access for replacing,
inspection, testing, replenishing and cleaning. They shall be located where they are not
exposed to excessive heat, extreme cold, spray, steam or other conditions which would impair
performance or accelerate deterioration.

The secondary cells and batteries shall be grouped in racks, crates or trays of rigid
construction and suitable material, equipped with handles to facilitate handling.

The number of cells in a crate or tray will depend on the weight and on the space available in
the installation. Elements with mass greater than 25 kg shall be clearly marked and suitable
mechanical handling facilities should be provided for ergonomic working, as required for cell
replacement.

Batteries for emergency service, including emergency diesel-engine starting, shall be located
where they are protected as far as is practicable from damage caused by collision, fire,
flooding, spillage or any other casualty which may limit offshore operation (in accordance with
the IMO MODU Code).

Batteries shall be installed as per the requirements in Table 1. Battery rooms shall be
ventilated and/or classified according to IEC 61892-7.

Batteries should not be installed in hazardous area locations, except in rooms classified as a
hazardous area solely due to the presence of the batteries themselves. If batteries/secondary
cells are installed in an area classified as hazardous due to other leakage sources outside the
battery room, the equipment shall fulfil the requirements of IEC 61892-7. Batteries shall be
located so that the vapours generated from the batteries cannot harm surrounding appliances.

NOTE The best operating conditions for a battery are obtained when the ambient temperature is within the range
15 °C to 25 °C. Sustained ambient temperatures outside this range can affect battery performance and lifetime and
can therefore require special consideration.

9.2.2 Secondary cells and batteries connected to a charging device shall be installed
depending on the total charging power, as given in Table 1.
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Using the gas emission value for the battery as basis of ventilation requirement should be

considered.

NOTE 1

Information regarding gas emission value can be found in IEC 62485-2.

NOTE 2 For recombination type NiCd and NiMH cells, consult the manufacturer.

Table 1 — Location of batteries versus charging power

Vented VRLAP
Charging power Charging power
Type of enclosure?
kW kW
P>2 02<pP<2 | P<0,2 P>20 2<pP<20 02<pP<2 | P<0,2

A dedicated battery room X X X X X X X
A dedicated battery X X X X X
cabinet
A dedicated battery box X
An open battery rack in X
an electrical equipment
room
A dedicated part of an X X
electrical assembly
Inside an electrical X
assembly

VRLA batteries with nominal voltage maximum 120 V DC can be located in open racks inside an electrical
equipment room provided the IP requirement is fulfilled (see IEC 61892-3:2019, 4.10) and adequate mechanical
protection at the top and all sides of the rack is provided.

NOTE For ventilation requirements, see IEC 61892-7:2019, Clause 26.

28 When two or more batteries are grouped in the same compartment, the sum of output power of all charging

devices shall be considered.

For VRLA batteries, the requirement as to location is valid when the requirements concerning VRLA batteries
as given in IEC 61892-3:2019, 9.2.2 and 9.3.1, are complied with.

9.2.3 Starter batteries shall be located as close as practicable to the engine or engines
served in order to limit voltage drop in the cables.

9.2.4 Secondary cells and batteries (with the exception of valve regulated type batteries
with recharging power below 4 kW) shall not be placed in accommodation, office and control
room areas.

9.2.5 Ventilated lead-acid batteries and alkaline secondary batteries shall not be placed in
the same battery box or battery locker. When different electrolyte type batteries are located in
the same room, precautions and warning labels shall be installed to avoid mixing of
maintenance tools, electrolyte and topping up water.

9.3 Electrical installation in battery compartments

Cables, with the exception of those pertaining to the battery or the battery compartment
lighting, shall, as far as possible, not be installed in the battery compartments. If, however,
such an installation is necessary, the cables shall have a protective covering resistant to the
vapours developed by the electrolyte or shall be otherwise protected against these vapours.

Owing to the risk of corrosion, when a separate battery room is used, only equipment
necessary for the use of that room shall be installed inside it. For requirements with respect to
explosion protection of equipment inside the room, see IEC 61892-7.
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9.4 Protection against corrosion

The interior of battery compartments, including crates, trays, boxes, shelves and other
structural parts therein, shall be protected against the deteriorating effect of the electrolyte.

When using vented type batteries, the floor shall be impermeable and chemically resistant to
the electrolyte or the batteries shall be placed in suitable trays.

Materials used for coating and lining should not be likely to emit vapours detrimental to the
batteries.

9.5 Fixing and supports

Where movement is possible, in floating units for example, batteries shall be securely fixed.
The trays/crates shall be arranged to give them access to the air on all sides. Any isolating
supports shall be non-absorbent to the electrolyte.

In order to ensure adequate cooling air flow, the spacing distance between adjacent battery
blocks should be not less than 5 mm.

9.6 Protection against electric shock

Measures shall be taken in stationary battery installations for protection against direct contact
and indirect contact or both.

Protection against direct contact with live parts shall be obtained by one of the following:

a) protection by insulation of live parts; or
b) protection by barriers or enclosures; or
c) protection by obstacles; or

d) protection by placing out of reach.

Battery assemblies shall have insulated caps for each pole and connector for protection
against accidental short-circuit (e.g. falling objects, short-circuit by metallic tools).

In dry locations, a nominal touch voltage of 120 V DC should not be exceeded for direct and
indirect contact (see IEC TS 61201).

NOTE The maximum allowable touch voltage is lower in wet locations. It also depends on the contact area.

If protection by barriers or enclosures is applied, a degree of protection of at least IP2X or
IPXXB according to IEC 60529 should, at a minimum, be used.

Protection by obstacles or by placing out of reach is expressly permitted in battery
installations. It requires however that, within the limits given in Table 1, batteries with nominal
voltage between terminals and/or with nominal voltage with respect to earth above the
specified nominal touch voltage specified shall be installed in the battery compartment with
restricted access. See however Table 1 footnotes regarding open battery racks in an electrical
equipment room.

According to IEC 60364-4-41, "placing out of reach" means that unintentional contact with live
parts is prevented, and that simultaneously accessible parts at a different potential shall not
be within arm's reach. Two parts are deemed to be simultaneously accessible if they are not
more than 2,50 m apart.

For batteries with voltage above the nominal touch voltage, either protection by barriers or

insulation of live parts shall be used.
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Bonding of battery racks shall be as follows:

a) shall be bonded to the structure; or

b) can be isolated from the structure when all the following requirements are fulfilled:
1) battery rack is fully isolated and fulfils the requirements in IEC 62485-2:2010, 4.3; and
2) other simultaneously accessible conductive parts shall be out of reach.

Batteries with nominal voltages up to or equal to 60 V DC do not require protection against

direct contact as long as the whole installation corresponds to the conditions for SELV and
PELV.

9.7 Identification labels or marking

The identification label or marking shall be durably fixed on each battery assembly unit and
shall include the information as required in IEC 60896-11 and IEC 60623.

Each rack, crate or tray shall be provided with a durable nameplate securely attached,
bearing the manufacturer's name, the ampere-hour rating at a specific rate of discharge
(preferably the one corresponding to the duty for the specific application), the voltage and the
specific gravity of the electrolyte (in the case of a lead acid battery, the specific gravity when
the battery is fully charged).

The nameplate should also include reference to the systems supplied by the batteries, for
example by using the cell and battery number, tag number, identifying the manufacturer and
type, nominal battery voltage, capacity, electrolyte type and other relevant information.

At a minimum, the positive terminal shall be clearly identified, either by a red washer or by an
indented or raised symbol.

A danger notice shall be permanently secured to doors or covers of battery rooms, lockers
and boxes, indicating that any source of ignition in these rooms or in their vicinity is
prohibited.

NOTE IEC 62485-2 gives information regarding the text on warning labels or notices for battery enclosures.
10 Uninterruptible power systems

IEC 62040-1 should be used as a guide to the installation of UPS units on offshore units.

11 Luminaires

11.1 Degree of protection and safety requirements

Depending on their location, luminaires shall as a minimum have the degree of protection and
comply with the safety requirements given in IEC 61892-1:2019, Table 5.

Luminaires likely to be exposed to more than the ordinary risk of mechanical damage shall be
protected against such shock or be of robust construction.

Floodlights with adjustable aiming mountings shall be provided with an extra safeguarding
against falling down if the screwed connections loosen.

Particular attention should be paid to the mechanical protection of luminaires located in or
near laydown areas where cranes are operating.
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11.2 Emergency and escape lighting

Escape light fixtures and other light fixtures with battery back-up shall be marked for easy
identification. There shall be a clear difference between these fixtures' labelling and other
fixtures' labelling.

The escape lights in confined spaces should, to the extent possible unless otherwise required,
be located at a low level.

NOTE For an explanation of the difference between emergency and escape lighting, see IEC 61892-2.
11.3 Navigation aid and obstruction light system

The navigation aid and obstruction light system shall be installed as required by the
appropriate authority.

NOTE For guidance, see IALA, Recommendation O-139, and IMO COLREGs.
12 Heating and cooking appliances

12.1 Guarding of combustible materials

All combustible materials in the vicinity of heating and cooking appliances shall be protected
by suitable incombustible and thermal insulating materials.

12.2 Position of controlgear and switchgear
The position of fuses, switches and other control elements fitted in or near appliances shall be

such that they will not be subject to temperatures above that for which they are designed and
they shall be accessible for inspection, for example through separate covers.

12.3 Mounting of space-heating appliances

Space-heating appliances shall be mounted in such a way as to prevent the dangerous
heating of surroundings or personnel.

13 Trace and surface heating

13.1 General

Trace heating cables shall be strapped to equipment and pipes using heat resistant fastening
material in accordance with the manufacturer's recommendations.

Further information can be found in IEC 60519-10 and IEC 62395-2.

13.2 Trace heating cables

Trace heating cables should be installed along the lower semi-circle of the pipes.
Where practicable, cables shall pass through thermal insulation from below.

Trace heating cables shall be installed in such a way as to allow the dismantling of joints,
valves, instruments, etc. without cutting or damaging the cables.

Flexible conduits protecting trace heating cables shall be fixed to supports approximately
every 200 mm.
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For splicing of trace heating cables, the manufacturer's splicing kit, or instructions issued by
the manufacturer shall be used.

13.3 Marking
Trace heating cables shall be marked as follows:

a) on the cable inside the junction box;

b) with warning labels indicating the legend "Trace heating cable". The warning labels shall
be fitted to the thermal insulation cover, at a maximum distance 5 m from each other.
Such labels shall also be placed on the insulation over valves and other equipment that
may require periodic maintenance. The labels may be of a self-adhesive marker type.

Warning labels indicating "Trace heating splice" and "Trace heating end seal" shall be fitted to
the thermal insulation covers above splices and end seals. The labels may be of a self-
adhesive marker type.

13.4 Protection

The electrically conductive covering of the trace heating cable shall be connected to the
earthing system to provide an effective earth path.

NOTE Stainless steel type braids and sheaths typically have high resistance and cannot alone provide effective
earth paths.

13.5 Requirements for installation in hazardous areas

The electrical trace heating system in hazardous locations shall be installed in accordance
with the requirements of IEC 61892-7.

13.6 Mechanical protection

In situations where the cable is liable to mechanical damage, it shall be provided with suitable
protection.

Stainless steel protectors should be used where the trace heating cables cross flanges,
thermal insulation covers or other sharp edges.

13.7 Junction boxes
Where practicable, junction boxes should be installed on steel supports, fixed directly to the
heated pipes.

14 Cables and wiring

14.1 General

Clause 14 contains provisions for the installation of cables and wiring, while IEC 61892-4
contains provisions for the choice of cables.

14.2 Installation

All cables shall be routed on cable ladders or trays.

Trunking, conduits or a steel "u" channel may be used for special mechanical protection of
single field routed cables for shorter distances (maximum 5 m). Where conduits are used,
they shall be installed with open ends or low point drains, so that water does not accumulate
inside.
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On mechanical equipment, such as diesel engines and compressors, internal cabling may be
run without cable ladders or similar support, if that is required, for example, due to vibration.

Cables for high voltage, low voltage, control and instrumentation should not be installed on
the same cable ladders or trays. Where insufficient space makes this impossible, cables for
low voltage, control and instrumentation may be installed on the same tray, but not in the
same cable bunch.

Specific requirements for installation of cables for explosion protected systems are given in
IEC 60079-14:2013, 9.6.

Additional requirements for installation of cables for intrinsically safe systems are given in
IEC 60079-14:2013, Clause 16.

Cable ladders installed horizontally shall have sufficient space to facilitate cable pulling and
cleating/strapping, i.e. a minimum of 300 mm free space between the top of one ladder edge
to the bottom of the next ladder edge, and from top ladder edge to roof.

NOTE 1 Guidance with regard to EMC can be found in IEC 60533 and IEC TR 62482.

In situations where there is an exceptional risk of mechanical damage, for example in storage
areas, cargo landing area, etc., cables shall be protected by steel casing, trunking or
conduits, even when armoured, if the unit's structure or attached parts do not afford sufficient
protection for the cables.

Access for maintenance and an orderly layout shall be ensured. This is also valid when cables
are installed below a raised floor.

All cable entries to equipment located outdoors, or in areas subject to firefighting by water
and in wash down areas shall be from below. Side entry may be used provided the cable is
installed with a drip nose.

Sufficient cable spare length shall be provided for equipment that needs future adjustments
(floodlights, loudspeakers, etc.) or where equipment has to be dismounted for maintenance
and calibration without disconnecting the cable.

When multiple cables in parallel are used, three-core cables are preferred. If three-core
cables are not used, the recommended arrangement for the installation of single-core cables
is given in Figure 1 and Figure 2.

NOTE 2 For further information regarding parallel connections of cables, see IEC 61892-2:2019, 9.5.

COCEEE -« QEX
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Figure 1 - Recommended arrangement for installation
of single-core cables — Flat configuration

co)

Figure 2 —- Recommended arrangement for installation
of single-core cables — Trefoil configuration Documents
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The current rating of single-core cables is particularly dependent on the arrangement,
configuration and bonding, and cables shall be installed as stipulated in the design to ensure
calculated de-rating factors are upheld.

For large single-core cables for three-phase AC, the length of lay should be equal for all
cables. For single-core cables where the braid armour or insulation screen is earthed at both
ends, the cables shall be rated allowing for the additional circulating current heat generated.
For the earthing of single-core cables to equipment installed in a hazardous area, refer to
IEC 61892-7. When using single point earthing, the braid armour/insulation screen induced
voltage in steady state and in fault conditions shall remain below any value harmful to
personnel. If the single-core cable's braid armour is earthed at both ends and the braid
armour fulfils earthing requirements, the braid armour may be used for protective earthing.
Otherwise, additional cables for earthing have to be installed.

Single-core cables shall not be installed separately through openings surrounded by magnetic
materials. Non-magnetic stainless steel separation walls and stay plates shall be used in
multi-cable transits utilised for single-core cables.

All cables shall be tagged for unique identification, at least at both ends. The tag numbering
should facilitate the identification of the function of the cable, i.e. high voltage, low voltage,
control/instrumentation and consumer.

14.3 Cable runs

Cables shall, as far as possible, be routed out of, or far away from fire risk zones or fire risk
equipment, and shall be remote from sources of heat and protected from avoidable risks of
mechanical damage.

In the case of emergency electrical equipment for which it is mandatory to have at least two
supplies, the supply and any associated control cables shall follow different routes, which
shall be separated both vertically and horizontally as far as practical.

Cable runs subject to green water (seawater waves boarding on the deck) shall be securely
protected by pipes or equivalent.

14.4 Bending radius

The internal bending radius for the installation of cables shall be as recommended by the
manufacturer according to the type of cables chosen, and shall not be less than the values
given in Table 3 and Table 4. For cables with rated voltage above 18/30 kV, the bending
radius depends on the construction of the cable. Relevant information shall be obtained from
the cable manufacturer.
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Table 2 — Bending radii for cables rated up to 1,8/3 kV

Cable construction Overall diameter Minimum internal
Insulation Covering of cable (D) radius of bend
<25 mm 4 p@
Without braid armour or armour > 25 mm 6D
Metal braid armour or armour Any 6 D
Thermoplastic or Metal wire armour Any 6 D
thermosetting with circular
copper conductors Metal tape armoured or metal-
sheathed
Composite polyester/metal Any 8D
laminate tape screened units or
collective tape screening
Thermoplastic or Any Any 8D
thermosetting with sector
shaped copper conductors
2 6 D for defined circuit integrity.

Table 3 — Bending radii for cables rated at 3,6/6,0(7,2) kV
and up to and including 18/30 kV

Cabl tructi Overall diameter Minimum internal
able construction of cable (D) radius of bend
Single-core cable Any 12D
Three-core cables Any 9D

NOTE For cables rated at 3,6/6(7,2) kV and above employing flexible conductor stranding (Class 5) and braid
insulation shields indicating a minimum bend radius of 6 D for unarmoured cables and 8 D for armoured cables
in concurrence with the approval of the cable manufacturer.

14.5 Cable cleating and strapping

For all cable runs outside/topside, stainless steel straps shall be used. When cut, no sharp
ends shall be left at the cut end. UV-resistant plastic straps may be used outdoors for
multicore cables on the upperside of ladders or trays in the horizontal plane.

Where cables are run on the underside of ladders or trays, or on horizontal runs in the vertical
plane or otherwise such that the cables could be released from their support in the event of a
fire, steel straps, stainless or galvanised as appropriate to the location, shall be used.

Plastic straps may be used indoors where cables are not at risk of falling from their supports
and obstructing personnel egress/rescue in the event of fire.

For strapping of fibre-optical and coaxial cables, supplier guidelines shall be adhered to.

The distance between supports shall be chosen according to the type of cable and the
probability of vibration. When cable ladders are used, the distance between the rungs shall be
in accordance with the requirements of 14.10. The spacing for the cable retention device may
be up to 900 mm, provided that there are supports with maximum spacing as specified in
14.10.

The cable cleats and intermediate restraints for single-core power cables shall be
non-magnetic and shall comply with IEC 61914 and be type tested for the potential
short-circuit stress. Outdoors, in naturally ventilated areas and wash down areasnﬁéﬁfﬁents

shall be made of non-corrodible material.
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The maximum distance between trefoil cleats for single-core cables shall be as specified by
the cable cleat manufacturer based on the calculated short-circuit level and the tests done by
the cleat manufacturer. However, the 900 mm maximum spacing distance for the cable
retention device requirement as mentioned above shall not be exceeded.

14.6 Splices and branch circuits

Cable runs should not include splices (joints). If, in the event of repair or sectional
construction of the unit, a splice is necessary, the splice shall be of such a type that electrical
continuity, insulation, mechanical strength and protection earthing and fire-resisting or
flame-retardant characteristics are not less than those required for the cables.

Branch circuits (tappings) shall be made in enclosures of such design that the conductors
remain adequately insulated and protected as appropriate to the current rating.

Splices and branch circuits shall be clearly marked to identify the cable(s) and core(s).
For splicing of cables in hazardous areas, see IEC 61892-7.

14.7 Cable glands — Blanking and drain plugs

Cable glands/blanking and drain plugs shall be of a material which is compatible with the
material used in the enclosure.

Recommended types of cable glands are given in Table 4.

Table 4 — Enclosure-gland type

Type of enclosure Type of gland

Plastic enclosures (relevant for field cables) Plastic for sizes below M32

Plastic enclosures, reinforced with a metal gland plate for support of large Brass/stainless steel
supply- and multi-core cables

Metal enclosures (except aluminium) Brass/stainless steel

Aluminium enclosures Stainless steel/nickel plated brass

Only seawater-resistant aluminium shall be used.

For cable glands for explosion protected equipment, see IEC 61892-7.

14.8 Cable termination
14.8.1 General
The requirements as to cables with braid armour are also applicable to cables with armour.

NOTE In some countries, cables with armour are used instead of cables with braid armour.

Cable glands shall be installed in a manner such that the IP protection of the enclosure is
maintained.

To facilitate inspection, shrouds and similar should not be used on cable glands.

Sealing washers shall be fitted in accordance with manufacturer's instructions to maintain the
enclosure IP rating.

For enclosures with a thin wall (plastic less than 5 mm and metal less than 3 mm) a back-nut

shall be used. Documents
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Where the cable glands are fitted in a metal enclosure by use of a back-nut, a serrated
washer shall be installed under the back-nut to ensure good contact between the gland and
metal enclosure and to avoid the self-loosening of the back-nut. The use of a serrated washer
can be omitted if the manufacturer can document an equal functionality.

Drilled and tapped entries into equipment shall be checked to ensure correct size to suit cable
glands.

If an additional clamping is required to prevent pulling and twisting of the cable transmitting
the forces to the conductor terminations inside the enclosure, a clamp shall be provided, as
close as practicable to the gland along the cable.

Cable clamps within 300 mm of the end of the cable gland are preferred.

Cables shall be routed straight from the cable gland to avoid lateral tension that may
compromise the seal around the cable.

Where the braid armour of cables has been terminated within the cable gland, the body
components that are intended to retain and secure the cable braid armour should not be able
to be released manually or opened by hand without the use of a tool.

Cables with braid armour shall have additional outer insulation, for example, a sleeve fitted
over the complete cable make-off.

Instrument and telecommunication cables with both braid armour and electrostatic screen
shall have additional inner and outer insulation. The outer insulation shall be fitted over the
complete cable make-off.

When "through-type" cable glands are used, the inner insulation shall be drawn over the inner
cable sheath, i.e. passed under the braiding to provide insulation between the braiding and
the electrostatic screen.

See Annex B, Figure B.1 to B.5.

The inner sheath (inner sleeve) may be excluded at terminations, providing there is a
minimum of 50 mm of inner sheath.

Where the electrostatic screen shall be left disconnected (applicable for field instruments), it
shall be terminated with a screw type wire connector in order to provide testing possibility
without any disconnecting.

To minimize the extent of hot work, sleeves of the self-vulcanizing tape type may be used on
units in operation.

High-voltage cables shall be fitted with compression lugs unless another termination type is
specified.

All cable conductors shall be terminated by use of compression lugs or ferrules depending
upon the type of termination unless the terminal is of a type designed to be used without
ferrules. The compression ferrule should be the type where the conductor strands are inserted
through the whole ferrule and reach the bottom of the terminal.

Support for the cleating of cables when entering panels should be provided.

In switchboards and distribution boards, adequate space shall be provided for the use of a
clip-on ampere meter without causing undue stress on the cable conductors or conﬁ(ai&rﬁ.ments
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Only one conductor shall be connected to each terminal of a terminal block/row. For
exceptions, see IEC 61892-3:2019, 4.16.

Spare conductors in instrument and telecom cables shall be isolated at the field and
connected to IE or IS earth (instrument or intrinsically safe earth) at the source end. For
termination of IE and IS earth conductors, see IEC 61892-3:2019, Figure 1 and Figure 2.

In cabinets, all spare conductors shall be marked with a terminal number and connected to
terminals linked together by solid terminal links, which shall be connected to the relevant
earth bar.

If there are no spare terminals left in the cabinet, all spare conductors shall be marked for
easy identification, marked with the relevant cable number and connected directly to the
associated earth bar.

14.8.2 Earthing of braid armour and electrostatic screen of instrument and
intrinsically safe cables

Instrument cables without braid armour should have the electrostatic screen earthed at both
ends. If the electrostatic screen is earthed at one end only, this should be at the supply end.

An evaluation shall be made regarding the need for earthing at one or both ends of the braid
armour/electrostatic screen in order to provide effective shielding against the disrupting
frequencies.

NOTE Cable shields which are only bonded at one end cease to provide effective shielding when their length
exceeds about one-eighth of the wavelength of the frequencies to be shielded against.

Instrument cables with braid armour shall have their electrostatic screen and braid armour
insulated from one another with the electrostatic screen earthed at the supply end only and
the braid armour earthed at both ends, unless it is required for functional reasons to be
earthed at one end only, in which case it shall be earthed at the field instrument side. This
shall be done without any reduction of the cross sectional area. The connection should, by
preference, be with a 360° connection. Pigtails should be avoided.

Intrinsically safe (IS) cables should have their electrostatic screens connected to the IS earth
bar.

Owing to the lack of international provisions covering the use of cable braid armours for
protective earthing conductors for connected equipment, reference should be made to
national codes.

14.9 Cable transit systems

Cable penetration and multicable transit systems shall be rated according to external factors
linked to the location, such as corrosion, fire, blast, hazardous (gas/vapour) location or
watertight barrier. Cable penetrations and multicable transits providing a fire, gas or
watertight barrier should be defined as safety critical elements and those in bulkheads and
decks shall meet the applicable appropriate authority requirements.

Cable penetrations and multicable transits in watertight bulkheads or decks, or in a floodable
compartment below the worst damage water line, shall be rated for the defined differential
pressure and should be installed as high as possible to minimize water column pressure.

The manufacturer's installation practice shall be strictly adhered to. All deviations shall be
documented and approved by the manufacturer.

For multicable transits with compression blocks, the installation of the cables shah e':lﬁﬁ t
manufacturer's requirements for perpendicular entry. For multicable « tra i ents
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compound/mastic fill, the installation of the cables shall meet the manufacturer's separation
requirements to permit effective filling between cables. Unused spaces or voids shall be filled
in accordance with the manufacturer's installation instructions.

Metallic tubings and hydraulic/pneumatic hoses shall not run through compression block type
multicable transits installed in a floodable compartment if axial alignment cannot be ensured.

14.10 Cable ladders and trays

Cable support systems located outdoors, in naturally ventilated areas and in wash down areas
should be made of stainless steel, AISI 316L (recommended) or AISI 316 or, if permitted by
the user, extra deep galvanised silicon rich steel. For indoor ventilated areas, cable support
systems made of galvanized carbon steel may be used.

When cable ladders are used, the distance between the ladder rungs should not exceed
400 mm.

For outdoor cable management systems, fixings and accessories are recommended to be
provided in same material as the ladders and trays. If supports and cable trays or cable
ladders are of differing metallic material, precautions regarding the risk of galvanic corrosion
shall be taken.

AISI 316L/316 steel is suitable for a lifetime of approximately 30 years. For installations
designed for a substantially shorter lifetime, other materials may be used.

When support devices are of a different material from the material used in ladders or trays,
and insulation is used between the ladders and/or trays to avoid galvanic corrosion, the need
for bonding conductor(s) in order to ensure electrical continuity should be considered.

An aluminium or fibreglass (GRP) cable support system can be used subject to the necessary
precautions being taken in terms of mechanical strength and the requirements for installation
in hazardous areas. Aluminium or fibreglass (GRP) cable support systems should not be used
to support cables with defined fire resistance characteristics for emergency service functions.

Cable protection shields shall be made of the same material as the cable support system in
the area.

The maximum distance between the supports for cable ladders and trays shall be as specified
by the manufacturer.

NOTE Typical support distance is every 3 m.

All surfaces shall be cleaned prior to bolting together.

Support devices shall be located in such a way as to leave sufficient space for the surface
protection of the adjacent structure.

In offices and living quarters where multidiscipline socket outlets are grouped together,
multipurpose cable channels designed for recessed installed outlets should be used.

Protection shields shall be installed where cables can be exposed to mechanical damage, to a
height of at least 500 mm above floor level and additionally with kick plates around floor
penetrations.

Cable tray systems and cable ladder systems shall be protected from the danger of dropped
objects and crane handling or similar.
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