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Foreword

The text of document 18/1426/FDIS, future edition 3 of IEC 60092-507, prepared by IEC/TC 18
"Electrical installations of ships and of mobile and fixed offshore units" was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN 60092-507:2015.
The following dates are fixed:
— latest date by which the document has to be implemented at (dop) 2015-09-30

national level by publication of an identical national

standard or by endorsement

— latest date by which the national standards conflicting with (dow)  2017-12-30
the document have to be withdrawn

This document supersedes EN 60092-507:2000.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive.

For the relationship with EU Directive see informative Annex ZZ, which is an integral part of this document.

Endorsement notice

The text of the International Standard IEC 60092-507:2014 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards

indicated:
ISO 10133 NOTE Harmonised as EN ISO 10133 (not modified).
ISO 10240 NOTE Harmonised as EN ISO 10240 (not modified).
ISO 13297 NOTE Harmonised as EN ISO 13297 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod),
the relevant EN/HD applies.

NOTE 2  Up-to-date information on the latest versions of the European Standards listed in this annex is
available here: www.cenelec.eu.

Publication Year Title EN/HD Year
IEC 60034 series Rotating electrical machines EN 60034 series

series Explosive atmospheres EN 60079 series
EC 60092-10 1994 Electrical installations in ships - Part 101: - -

Definitions and general requirements
1994 Electrical installations in ships - Part 202: - -
System design - Protection
EC 60092-30 1980 Electrical installations in ships - Part 301: - -
Equipment - Generators and motors
Electrical installations in ships - Part 302: - -
Low-voltage switchgear and controlgear
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assemblies

EC 60092-303 - Electrical installations in ships - Part 303: - -
Equipment - Transformers for power and
lighting

EC 60092-304 - Electrical installations in ships. Part 304: - -

Equipment - Semiconductor convertors

Electrical installations in ships - Part 306: - -
Equipment - Luminaires and accessories
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- Electrical installations in ships - Part 307: - -
Equipment - Heating and cooking
appliances

IEC 60092-350 - Electrical installations in ships - Part 350: - -
Shipboard power cables - General
construction and test requirements

IEC 60092-352 - Electrical installations in ships - Part 352: - -
Choice and installation of electrical cables

1980 Electrical installations in ships.- Part 401: - -
Installation and test of completed
installation

2013 Electrical installations in ships - Part 501: - -
Special features - Electric propulsion plant

IEC 60146 series General requirements and line commutated EN 60146 series
convertors

IEC 60245-4 - Rubber insulated cables - Rated voltages - -

up to and including 450/750 V - Part 4:
Cords and flexible cables
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IEC 60309-1 -

IEC 60309-2 -

IEC 60332-1 series

IEC 60332-3-22 -

IEC 60364-7-709 -

IEC 60445 2010

IEC 60529 -

IEC 60533 -

IEC 60898-1 -

IEC 60945 -

IEC 60947-2 -

IEC 60947-7-1 -

IEC 61140 -

IEC 61558 series

IEC 61558-2-4 2009

ISO 8846 -

ISO 9094-1 -

ISO 9094-2 -

Full document details: BS EN 60092-507:2015

Plugs, socket-outlets and couplers for
industrial purposes - Part 1: General
requirements

Plugs, socket-outlets and couplers for
industrial purposes - Part 2: Dimensional
interchangeability requirements for pin and
contact-tube accessories

Tests on electric cables under fire
conditions; Part 1: test on a single vertical
insulated wire or cable

Tests on electric and optical fibre cables
under fire conditions - Part 3-22: Test for
vertical flame spread of vertically-mounted
bunched wires or cables - Category A

Low-voltage electrical installations - Part 7-
709: Requirements for special installations
or locations - Marinas and similar locations
Basic and safety principles for man-
machine interface, marking and
identification - Identification of equipment
terminals, conductor terminations and
conductors

Degrees of protection provided by
enclosures (IP Code)

Electrical and electronic installations in
ships - Electromagnetic compatibility

Electrical accessories - Circuit-breakers for
overcurrent protection for household and
similar installations - Part 1: Circuit-breakers
for a.c. operation

Maritime navigation and
radiocommunication equipment and
systems - General requirements - Methods
of testing and required test results

Low voltage switchgear and controlgear —
Part 2: Circuit-breakers

Low-voltage switchgear and controlgear -
Part 7-1: Ancillary equipment - Terminal
blocks for copper conductors

Protection against electric shock - Common
aspects for installation and equipment

Safety of power transformers, power
supplies, reactors and similar products

Safety of transformers, reactors, power
supply units and similar products for supply
voltages up to 1 100 V - Part 2-4: Particular
requirements and tests for isolating
transformers and power supply units
incorporating isolating transformers

Small craft - Electrical devices - Protection
against ignition of surrounding flammable
gases

Small craft - Fire protection - Part 1: Craft
with a hull length of up to and including 15
m

Small craft - Fire protection - Part 2: Craft
with a hull length of over 15 m

EN 60309-1 -

EN 60309-2 -

EN 60332-1 series

HD 60364-7-709

EN 60445 2010

EN 60529 -

EN 60898-1 -

EN 60945 -

EN 60947-2 -

EN 60947-7-1 -

EN 61140 -

EN 61558 series

EN 61558-2-4 2009

EN -
28846:1993/A1

EN 1SO 9094-1

EN ISO 9094-2
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- Small craft - Liquefied petroleum gas (LPG) -
systems

IMO 904E - Convention on the International Regulations - -
for  Preventing Collisions at Sea,
International Maritime Organization
(COLREG)

SOLAS 1974 International Convention for the Safety of - -
Life at Sea

Annex Z2Z

(informative)

Relationship between this European Standard and the Essential Requirements
of EU Directive 94/25/EC as amended by Directive 2003/44/EC

This European standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association to provide one means of conforming to Essential
Requirements of the New Approach Directive 94/25/EC as amended by Directive 2003/44/EC.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of
this standard given in Table ZZ.1 confers, within the limits of the scope of this standard, a presumption of
conformity with the relevant Essential Requirements of that Directive and associated EFTA regulations.

Table ZZ.1 - Correspondence between this European Standard and Directive 94/25/EC as amended by
Directive 2003/44/EC

Clauses/sub-clauses Essential Requirements (ERs) Qualifying remarks/Notes
of this Standard of EU Directive 94/25/EC as
amended by Directive
2003/44/EC

Clauses 1to 13 Annex 1.A, 5.3; 5.6.1 Electrical System - three-phase
alternating current installations
which operate at a nominal
voltage not exceeding AC 500 V

WARNING: Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.
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INTRODUCTION

This International Standard incorporates and coordinates, as far as possible, the existing
requirements for electrical installations relevant to small vessels as published in other parts of
the IEC 60092 series and the IEC 60364 series.
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 507: Small vessels

1 Scope

1.1 General

This part of IEC 60092 specifies requirements for the design, construction and installation of
electrical systems in small vessels, which have a length of up to 50 m, or which have a gross
tonnage not exceeding 500 Gross Tonnes (GT), designed for use on inland waters or at sea.
It is not intended to apply to:

a) small craft equipped only with a battery supplying circuits for engine starting and
navigation lighting recharged from an inboard or outboard engine driven alternator.

b) recreational craft of less than 24 m hull length requiring to conform to the Recreational
Craft Directive 94/25/EC Annex 1 Essential Requirements Part 5.3 Electrical systems,
except for three-phase alternating current installations in such recreational craft which
operate at a nominal voltage not exceeding AC 500 V.

1.2 Electrical systems

This standard applies to the types of DC and AC electrical systems described below,
individually or in combination.

a) Direct current system which operates at a nominal voltage not exceeding DC 50 V. For
many small vessels, this will be the main electrical system supported by batteries for
engine starting, navigation lights, navigational aids and communications equipment,
lighting and other DC power consumer or converter equipment.

b) Single-phase alternating current system which operates at a nominal voltage not
exceeding AC 250 V. Such a system may be the principal electrical power system of a
vessel or a system which may only be energized when connected to a shore supply. AC
extra-low voltage, safety extra-low voltage, and other circuits may also comprise part of a
single-phase AC system. A vessel may also be equipped with DC system(s) for equipment
supplied from batteries as in 1.2 a) above.

c) Three-phase alternating current system which operates at a nominal voltage not
exceeding AC 500 V. The three-phase system is likely to be the principal electrical power
system of a vessel's electrical installation. Such a vessel may also be equipped with
single-phase AC circuits(s) similar to 1.2 b) above and DC system(s) for equipment
supplied from batteries as in 1.2 a) above.

NOTE 1 Concerning recreational craft of less than 24 m hull length referenced in 1.1 b) above, the following
standards apply:

— for direct current installations which operate at a nominal voltage not exceeding DC 50 V: |]SO 10133;

— for single-phase_alternating current installations which operate at a nominal voltage not exceeding AC 250 V

single phase: ]SO 13297

NOTE 2 For alternating current systems having voltages exceeding AC 250 V single-phase or AC 500 V three-
phase, for direct current systems exceeding DC 50 V, and for vessels larger than 500 GT or with a length greater
than 50 m, other standards within the IEC 60092 series apply.

NOTE 3 Attention is drawn to regulations which govern specific requirements for navigation lights for small
vessels.

NOTE 4 Attention is drawn to the fact that, in some countries the EC Directives covering EMC (89/336/EEC), low
voltage (73/23/EEC) and general product safety (92/59/EEC) may be applied. In addition, Council Directive 97/70
applies to fishing vessels of 24 m in length and over, and Council Directive 98/18/EC applies to passenger ships.
For high speed crafts, attention is drawn to the International code of safety for high-speed craft (HSC Bde).
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2 Normative references

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

IEC 60034 (all parts), Rotating electrical machines

IEC 60079 (all parts), Explosive atmospheres

IEC 60092-101:1994, Electrical installations in ships — Part 101: Definitions and general
requirements

EC 60092-202:1994, Electrical installations in ships — Part 202: System design — Protection
EC 60092-202:1994/AMD 1:1996

IEC 60092-301:1980, Electrical installations in ships — Part 301: Equipment — Generators and
motors

IEC 60092-309, Electrical installations in ships — Part 302: Low-voltage switchgear and
controlgear assemblies

IEC 60092-303, Electrical installations in ships — Part 303: Equipment — Transformers for
power and lighting

IEC 60092-304, Electrical installations in ships — Part 304: Semiconductor convertors

IEC 60092-306, Electrical installations in ships — Part 306: Equipment — Luminaires and
accessories

IEC 60092-307, Electrical installations in ships — Part 307: Equipment — Heating and cooking
appliances

IEC 60092-350, Electrical installations in ships — Part 350: General construction and test
methods of power, control and instrumentation cables for shipboard and offshore applications

IEC 60092-352, Electrical installations in ships — Part 352: Choice and installation of electric
cables

IEC 60092-401:1980, Electrical installations in ships — Part 401: Installation and test of
completed installation

IEC 60092-501:2013, Electrical installations in ships — Part 501: Special features — Electric
propulsion plant

IEC 60146 (all parts), Semiconductor convertors

IEC 60245-4, Rubber insulated cables-rated voltages up to and including 450/750 V — Part 4:
Cords and flexible cables

IEC 60309-1, Plugs, socket-outlets and couplers for industrial purposes — Part 1: General
requirements

IEC 60309-2, Plugs, socket-outlets and couplers for industrial purposes — Part 2: Dy 1
interchangeability requirements for pin and contact-tube accessories Lﬁ?ﬁ@ﬁ?ﬁents
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IEC 60332-1 (all parts), Tests on electric and optical fibre cables under fire conditions —
Part 1: Test for vertical flame propagation for a single insulated wire or cable

IEC 60332-3-22, Tests on electric cables under fire conditions — Part 3-22: Test for vertical
flame spread of vertically-mounted bunched wires or cables — Category A

IEC 60364-7-709, Low-voltage electrical installations — Part 7-709: Requirements for special
installations or locations — Marinas and similar locations

IEC 60445:2010, Basic and safety principles for man-machine interface, marking and
identification — Identification of equipment terminals, conductor terminations and conductors

EC 60529, Degrees of protection provided by enclosures (IP Code)
EC 60533, Electrical and electronic installations in ships — Electromagnetic compatibility

IEC 60898-1, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

EC 60948, Maritime navigation and radiocommunication equipment and systems — General
requirements — Methods of testing and required test results

EC 60947-7-1|, Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment —
Terminal blocks for copper conductors

IEC 60947-2, Low voltage switchgear and controlgear — Part 2: Circuit-breakers

EC 61140, Protection against electric shock — Common aspects for installation and
equipment

IEC 61558 (all parts), Safety of transformers, reactors, power supply units and similar
products for supply voltages up to 1 100 V

IEC 61558-2-4:2009, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-4: Particular requirements and tests for isolating
transformers and power supply units incorporating isolating transformers

SO 8844, Small craft — Electrical devices — Protection against ignition of surrounding
flammable gases

SO 9094-1, Small craft — Fire protection — Part 1: Craft with a hull length of up to and
including 15 m

SO 9094-2, Small craft — Fire protection — Part 2: Craft with a hull length of over 15 m
SO 10239, Small craft — Liquefied petroleum gas (LPG) systems

International Convention for the Safety of Life at Sea (SOLAS):1974, Consolidated edition
2009

IMO 904E, Convention on the International Regulations for Preventing Collisions at Sea,
International Maritime Organization (COLREG)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given JEC 60092-101 (some of
which are repeated here for convenience), as well as the following, apply.

3.1 General terms

3.1.1

safety voltage

<AC> a voltage which does not exceed AC 50 V r.m.s. between conductors, or between any
conductor and earth, in a circuit isolated from the supply by means such as a safety isolating
transformer, or converter with separate winding

Note 1 to entry: Consideration should be given to the reduction of the limit of 50 V under certain conditions, such
as wet surroundings or exposure to heavy seas or where direct contact with live parts is involved.

Note 2 to entry: The voltage limit should not be exceeded either at full load or no load, but it is assumed, for the
purpose of this definition, that any transformer or converter is operated at its rated supply voltage.

[SOURCE: JEC 60092-101:1994, 1.3.19]

31.2

safety voltage

<DC> a voltage which does not exceed DC 50 V between conductors, or between any
conductor and earth, in a circuit which is isolated from higher voltage circuits

Note 1 to entry: Consideration should be given to the reduction of the limit of 50 V under certain conditions, such
as wet surroundings or exposure to heavy seas or where direct contact with live parts is involved.

Note 2 to entry: The voltage limit should not be exceeded either at full load or no load, but it is assumed, for the
purpose of this definition, that any transformer or converter is operated at its rated supply voltage.

[SOURCE: [EC 60092-101:1994, 1.3.19]

3.1.3

nominal voltage

U

AC r.m.s. voltage between lines or DC voltage between poles

314

rated voltage

Uy

<TN systems> nominal AC r.m.s. line voltage to earth

<IT systems> nominal AC r.m.s. voltage between line conductor and neutral conductor or
mid-point conductor, as appropriate

<DC systems> nominal DC voltage to earth

3.1.5

live part

conductor or conductive part intended to be energised in normal operation including a neutral
conductor, but by convention not a PEN conductor (a conductor combining the functions of
both a protective conductor and a neutral conductor)

Note 1 to entry: This term does not necessarily imply risk of electric shock.

[SOURCE: JEC 60050-195:1994, 195-02-19, modified as follows: The text “or a PEM
conductor or PEL conductor” has been deleted. The text in brackets has been added]
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3.1.6

essential services

services essential for the navigation, steering or maneuvering of the ship, or for the safety of
human life, or for special characteristics of the ship

EXAMPLE Special services

[SOURCE: |JEC 60092-101:1994, 1.3.4]

31.7

earthed

grounded (US)

connected to the general mass of the hull of the ship in such a manner as will ensure at all
times an immediate discharge of electrical energy without danger

Note 1 to entry: A conductor is said to be “solidly earthed” when it is electrically connected to the hull without a
fuse-link, switch, circuit-breaker, resistor, or impedance, in the earth connection.

[SOURCE: |JEC 60092-101:1994, 1.3.9]

3.2 Terms and definitions related to DC systems of distribution

3.21
two-wire DC system
DC system comprising two conductors only, between which the load is connected

[SOURCE: |JEC 60092-201:1994, 2.2.1]

3.3 Terms and definitions related to AC systems of distribution

3.31
single-phase two-wire AC system
single-phase AC system comprising two conductors only, between which the load is

connected
[SOURCE: |[EC 60092-201:1994, 2.3.1]
3.3.2

single-phase three-wire AC system

single-phase AC system comprising two conductors and a neutral wire, the supply being taken
from the two outer conductors or from the neutral wire and either outer conductor, the neutral
wire carrying only the difference-current

[SOURCE: |JEC 60092-201:1994, 2.3.2]

3.3.3
three-phase three-wire system
system comprising three conductors connected to a three-phase supply

[SOURCE: |[EC 60092-201:1994, 2.3.3]

3.34

three-phase four-wire system

system comprising four conductors of which three are connected to a three-phase supply and
the fourth to a neutral point in the source of supply

[SOURCE: |EC 60092-201:1994, 2.3.4]
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3.4 Terms and definitions related to protection

3.4.1

final circuit

that portion of a wiring system extending beyond the final overcurrent protection device for
that circuit

[SOURCE: |[EC 60092-101:1994, 1.3.17, modified — The words “overcurrent protective device
of a board” have been replaced with “overcurrent protection device for that circuit” ]

3.4.2

overcurrent protection device

device provided to interrupt an electric circuit in case the conductor current in the electric
circuit exceeds a predetermined value for a specified duration

[SOURCE: IEC 60050-826:2004, 826-14-14]

343

fuse

device that by the fusing of one or more of its specifically designed and proportioned
components, opens the circuit in which it is inserted by breaking the current when this
exceeds a given value for a sufficient time

Note 1 to entry. The fuse comprises all the parts that form the complete device

[SOURCE: IEC 60050-441:1984, 441-18-01]

344

circuit-breaker

mechanical switching device capable of making, carrying and breaking currents under normal
circuit conditions, and also making, carrying for a specified time and breaking currents under
specified abnormal conditions such as those of a short-circuit

[SOURCE: IEC 60050-441:1984, 441-14-20, modified — The word "circuit" has been deleted
from "specified abnormal circuit conditions".]

3.4.5

RCD

residual differential current device

ground-fault circuit interrupter

GFCI

mechanical switching device designed to make, carry and break currents under normal
service conditions and to cause the opening of the contacts when the residual current attains
a given value under specified conditions

3.4.6

protective conductor

PE (identification)

conductor provided for purposes of safety, for example, protection against electric shock by
electrically connecting any of the exposed and extraneous conductive-parts of electrical
equipment of a vessel with non-metallic hull to the vessel’s main earth

Note 1 to entry: In the case of a vessel with metallic hull, exposed and extraneous conductive parts may be
bonded to the ship’s hull by permanent and reliable metal to metal joints of negligible impedance.

[SOURCE: |[EC 60050-195:199§, 195-02-09, modified — The words “by electrically connecting
any of the exposed and extraneous conductive-parts of electrical equipment of a vessel with
non-metallic hull to the vessel’s main earth” as well as the note to entry have been added.]
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3.4.7

bond

connection of non-current-carrying parts to ensure continuity of electrical connection, or to
equalize the potential between parts comprising, for example, the armour or lead sheath of
adjacent length of cable, the bulkhead, etc.

EXAMPLE Bulkhead and cables in a radio-receiving room

[SOURCE: |EC 60092-101:1994, 1.3.7, modified — The last sentence in the source has been
converted to an example ]

3.4.8

neutral conductor

conductor electrically connected to the neutral point and capable of contributing to the
distribution of electrical energy

[SOURCE: |JEC 60050-195:1998, 195-02-06]

3.4.9

sheath

jacket, US

uniform and continuous tubular covering of metallic or non-metallic material, generally
extruded

[SOURCE: IEC 60050-461: 2008, 461-05-03, modified — The note in the source has been
deleted]

3.5 Terms and definitions related to equipment

3.5.1

accessible

object or device that can be inadvertently touched or approached nearer than a safe distance
by any person

Note 1 to entry. This term applies to objects not suitably guarded or insulated

[SOURCE: |[EC 60092-101:1994, 1.3.5, modified — The last sentence of the source has been
made a note.]

3.5.2

captive-spade terminal

conductor terminal component which is maintained in connection to the screw or stud even
when the threaded terminal fastener is loose

3.5.3

certified safe type equipment

electrical equipment of a type for which a national or other appropriate authority has carried
out the type verifications and tests necessary to certify the safety of the equipment with
regard to explosion hazard when used in an explosive gas atmosphere

[SOURCE: |[EC 60092-502:1999, 3.1]

3.54
shore socket-outlet
part intended to be installed with the fixed wiring shore side or incorporated in equipment

Note 1 to entry: A socket-outlet may also be incorporated in the output circuit of an isolating transformer.

Note 2 to entry: See Figure 1. Documents
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[SOURCE: |JEC 62613-1:2011], 3.2, modified — The word “shore” has been added in the term.
The words “shore side” have been added to the definition.]

3.5.5

plug
part intended to be attached directly to one flexible cable

Note 1 to entry: See Figure 1.

[SOURCE: [EC 62613-1:2011), 3.3]

3.5.6
ship coupler
means enabling the connection at will of a flexible cable to the small vessel

Note 1 to entry: It consists of two parts: a ship connector and a ship inlet.

Note 2 to entry: See Figure 1.

[SOURCE: [EC 62613-1:2011), 3.4]

3.5.7
ship connector
part intended to be attached to one flexible cable connected to the supply

Note 1 to entry: See Figure 1.

[SOURCE: [EC 62613-1:2011, 3.5]

3.5.8
ship inlet
the part incorporated in, or fixed to, the ship and intended to receive the ship connector

Note 1 to entry: See Figure 1.

[SOURCE: JEC 62613-1:2011), 3.6 modified — Addition of the words "and intended to receive
the ship connector"]
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Figure 1 — Diagram showing the use of shore power supply accessories

3.5.9

transformer

energy converter with isolating separation between the input and output windings and the
protective conductor

3.5.10

generator

device which creates DC or AC (alternator) power for distribution to the electrical system on
board a vessel

Note 1 to entry: In its simplest form a generator may be an engine-driven alternator with integral rectifier for
recharging a small vessel’s extra-low voltage system. It may also be a solar panel, generator driven by wind, water
impellor or propeller shaft, or fuel cell.

3.6 Terms and definitions related to batteries

3.6.1

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]

3.6.2

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. Some 6 V and 12 V i i
sealed cells are also marketed as “low maintenance”. bBt’cments
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