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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS IN SHIPS -

Part 302-2: Low voltage switchgear and
controlgear assemblies — Marine power

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization_com
national electrotechnical committees (IEC National Committees). The object of IEC,+is/to p
ernational co-operation on all questions concerning standardization in the electrical and electronic fie
£ end and in addition to other activities, IEC publishes International Standards, Technical Specific
Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal’'Committee intg
the subject dealt with may participate in this preparatory work. International,l,governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
h the International Organization for Standardization (ISO) in accordance'\ with conditions determin
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express/ as-nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical“cofmmittee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible\ for the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in_their national and regional publications. Any dive
ween any IEC Publication and the corresponding.national or regional publication shall be clearly indic
latter.

~

itself does not provide any attestation«of/conformity. Independent certification bodies provide con
essment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible f
vices carried out by independent cettification bodies.

users should ensure that they have-the latest edition of this publication.

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of. the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawntto.the Normative references cited in this publication. Use of the referenced publicat
ispensable for'the correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
ent rights, TEC shall not be held responsible for identifying any or all such patent rights.

ational Standard IEC 60092-302-2 has been prepared by IEC technical committe
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This first edition cancels and replaces the fourth edition of IEC 60092-302 published in 1997.
This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) this document has been renumbered to fall in line with IEC 61439 (all parts);
b) this document has been restructured to fall in line with IEC 61439 (all parts);
c) the creepage distances have been modified;

d) the references to non type tested assemblies (NTTA) have been removed;

e)

non-applicable tables have been removed;
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e applicability of IEC 61439 (all parts) annexes have been identified.

2019

g) specific requirements that were detailed in IEC 60092-302:1997, covered under 7.6.101
have partly been moved to 60092-201.

The text of this document is based on the following documents:

FDIS Report on voting
18/1656/FDIS 18/1668/RVD

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

the rd

This
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port on voting Indicated In the above table.
jocument has been drafted in accordance with the ISO/IEC Directives, Part 2-

International Standard is to be used in conjunction with IEC 64439-1:2011
1439-2:2011.

Hocument supplements or modifies the corresponding clauses-in)lEC 61439-1:201
1439-2:2011. Where this document states "addition", "deletion" or "replacement
bnt text of IEC 61439-1:2011 and IEC 61439-2:2011 is adapted accordingly.

es and subclauses which are additional to those of IEC 61439-1:2011
1439-2:2011 are numbered starting from 201. Additional annexes are numbered st
AAA.

5 document, terms written in small capitals<are defined in Clause 3.

e the abbreviated term Psc-assembly isiused in applicable clauses of IEC 61439-2:
efer to MPSC-assembly.

| of all parts in the IEC 60092 series, published under the general title Eled
ations in ships, can be found.on the IEC website.

ommittee has decided that the contents of this document will remain unchanged un
ity date indicated onithe IEC website under "http://webstore.iec.ch" in the data relaf
pecific document( At this date, the document will be

confirmed,

thdrawn;

placed by a revised edition, or

and

and
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hrting

011,
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il the
ed to

° allnended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

This part of IEC 60092 forms a series of International Standards for electrical installations in
sea-going ships, incorporating good practice and coordinating, as far as possible, existing
rules.

These standards form a code of practical interpretation and amplification of the requirements
of the International Convention for the Safety of Life at Sea, a guide for future regulations
which may be prepared and a statement of practice for use by ship owners, shipbuilders and
appropriate organizations.

IEC 41439 (all parts) identifies the requirements for land based low voltage switchgeal and
contrplgear assemblies. IEC 60092-302 (all parts) has been developed in-line with Figurg 201,
which shows the future intention to develop appropriate marine standards for final distriution
boards to be operated by ordinary persons; and busbar trunking systems.

IEC §0092 (all parts) remains the lead standard series for electrical installations in shipg, and
the 4dpplicable standards are applied accordingly. Wherever there are, differences between
IEC §1439 (all parts) and IEC 60092 (all parts), IEC 60092 (all parts).takes precedence.

IEC 61439-1 l l l l l

IEC 61439-2 IEC 61439-3 IEC 61439-4 IEC 61439-5 IEC 61439-6
IEC IEC IEC
60092-302-2 60092-302-32 60092-30p-62
60092
Series
IEC

Key

2 Under consideration.

NOTE At the time of publication, IEC 60092-302-3 and IEC 60092-302-6 are not developed. The figure shows that
these standards are potential future projects to align with the IEC 61439 series.

Figure 201 — Relationship of standards
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ELECTRICAL INSTALLATIONS IN SHIPS -

Part 302-2: Low voltage switchgear and
controlgear assemblies — Marine power

1 Scope

2019

This
switc

hgear and controlgear assemblies (MPSC-assemblies) as follows:

part of IEC 60092 defines the specific requirements of low voltage marine~power

o sfationary assemblies with enclosure for which the rated voltage does) not exceed

1

e A
(of(

This
verifi

The 1

This
moto
stand

NOTE

2 N

The f{
conte
cited
any g

IEC 4
requi

IEC 4

IEC 4

000 V AC or 1500 V DC;

bd on a one-off basis or fully standardised and manufactured in’ quantity.

Hocument does not apply to individual devices andself-contained components, su
starters, fuse switches, electronic equipmentwhich comply with the relevant pr
ards.

Individual devices and components include those that are covered by the IEC 60947 series.
ormative references

ollowing documents are referred to in the text in such a way that some or all of|
nt constitutes requirements’ of this document. For dated references, only the e
applies. For undated réferences, the latest edition of the referenced document (incl
mendments) applies.

0092-101:2018, ,Electrical installations in ships — Part 101: Definitions and g€
rements

0092-201:2019, Electrical installations in ships — Part 201: System design — Generg

ssemblies intended for use in conjunction with the power generation,” distribution and
nversion of electric energy, and for the control of electric energy consuming equipment.

document applies to all assemblies whether they are designed, manufactured and

nanufacture and/or assembly can be carried out other than by the original manufactdrer.

ch as
bduct

their
dition
uding

neral

—

0533, Electrical and electronic installations in ships — Electromagnetic compatlibi/ity

(EMC)—=Stipswithametattictaif

IEC 61439-1:2011, Low-voltage switchgear and controlgear assemblies — Part 1: General

rules

IEC 61439-2:2011, Low-voltage switchgear and controlgear assemblies — Part 2: Power
switchgear and controlgear assemblies

3 Terms and definitions

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


https://iecnorm.com/api/?name=0eaefea042bd3d226a1c2fdd4ad1489e

IEC

60092-302-2:2019 © IEC 2019 -7-

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

Clause 3 of IEC 61439-2:2011 is applicable except as follows.

3.1

General terms

Additional terms and definitions:

3.1.2p1

MARINE POWER SWITCHGEAR AND CONTROLGEAR ASSEMBLY

MPsScrassembly

low-vpltage switchgear and controlgear assembly used to distribute and control energy f
types| of loads, intended for marine applications specifically, in ships, operated by skill
instrycted persons only

Note

3.1.2p2

MAIN SWITCHBOARD

MPsSctassembly which is directly supplied by the main source of electrical power a
intengded to control and distribute electrical energy to the ,ships services

3.1.2p3
MOTOR CONTROL CENTRE

MCC

MPsctassembly which is supplied by main or emergency switchboards and is intend
contrpl and distribute electrical energy

Note

3.1.2p4

EMERGENCY SWITCHBOARD

MPScClassembly which is normally supplied by the main switchboard, but in the event of f
of the main electrical pewer system is directly supplied by the emergency source of eleg
powef and is intended to ‘control and distribute electrical energy to the emergency serviceg

3.1.2p5
DISTRIBUTION BOARD
MPsctassembly which is supplied by a main or emergency switchboard, or distribution b

and

boards.arfinal sub circuits

1| to entry: It is not excluded for a MPSC-assembly to be located in an area accessible to ordinary persg

1| to entry: It is possible for the McC to-be a section or sections of the main switchboard.

[s used to distribute and control energy to other distribution boards, final distrib

or all
ed or

nd is

bd to

nilure
trical
S

bards
ution

Note 1 to entry: The definition of "section board" as defined in previous versions of IEC 60092-302 has been
replaced by the one of "distribution board".

4 Symbols and abbreviations

Clause 4 of IEC 61439-2:2011 is applicable.

5

Interface characteristics

Clause 5 of IEC 61439-2:2011 is applicable except as follows.
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5.2 Voltage ratings

5.2.3 Rated insulation voltage (U;) (of a circuit of an assembly)

Replacement of 5.2.3 of IEC 61439-1:2011:

The rated insulation voltage of a circuit of an assembly is the voltage value to which dielectric
test voltages and creepage distances are referred.

Due to the potential effects of the marine environment on creepage distances, the rated
insulation voltage of a circuit shall be 1,5 times higher than the values stated for U,, and for

U i
appli¢ation requiring U; exceeding 1 250 V DC shall need to have special consideration:

fd : DC

For single-phase circuits derived from IT systems (see |IEC 60364-5-52), the rated insulation

voltage should be at least equal to the voltage between phases of the supply.

Whilg it is advisable to use the above safety factor for all internal components and deyices;
thosd that have been tested in accordance with their own product standard need not havg this

safety factor applied.

5.6
Replacement of item g) of IEC 61439-1:2011:

g) operated by skilled and instructed persons only;

6

Clauge 6 of IEC 61439-2:2011 is applicable except as follows.

6.1

Replacement of item d):

d)

Additjon of item e):

e) ambient air temperature (see 7.1.1.1 and 7.1.1.2).
6.3
Additjon;

Other characteristics

hformation

Assembly designation marking

IHC 60092-302-2;

Device and/or component identification

Individual circuits and their devices shall have the following durable and permanent markings
and meet the requirements of IEC 60092-201:2019, 5.3.

a)

b)

c)

d)

The rated current of the circuit 7, and assigned settings of adjustable protective devices
(see 6.2.2 of IEC 61439-1:2011 for documentation of settings requirements).

When, for fuse systems above 500 V, the fuseholders permit the insertion of fuse links for
lower rated voltage, special warning labels or symbols, for example "Caution 690 V fuse
links only".

Arranging warning labels where polarized circuit-breakers are installed in DC systems so
as to guard against the possibility of incorrect connections during maintenance or
replacement.

Withdrawable and/or removable parts along with relevant fixed parts of an assembly shall
be provided with permanent markings in order to identify where the parts can be correctly
reassembled.
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Compliance is checked according to the test of 10.2.7 of IEC 61439-1 2011 and by inspection.

7 Service conditions

Clause 7 of IEC 61439-1:2011 is applicable except as follows.

7.1.1.1 Ambient air temperature for indoor installations

Replacement:

The ambient air temperature does not exceed +45 °C, and its average over a periodof

does

The |

NOTE
10.10.

7.1.1

Rep/c

The ambient air temperature does not exceed +45 °C, andyits average over a period of

does

The |

NOTE
10.10.

7.1.2

Repla

In oth
a des

not exceed +40 °C.

bwer limit of the ambient air temperature is 5 °C.

Where the ambient air temperature of the assembly is different, details of calculatiohymethods are g
3.201.

2 Ambient air temperature for outdoor installations

cement:

not exceed +40 °C.

bwer limit of the ambient air temperature is —25 °C.

Where the ambient air temperature of the assembly is different, details of calculation methods are g
B3.201.

1 Humidity conditions for indo@r installations

cement:

er parts of the IEC 60092 series, where no "high air temperature" has been specifi
ign parameter for equipment, the relative humidity of the air does not exceed 95 9

maximum temperature of'+45 °C.

Mod¢
varia

Addit

ions in temperature.

jonal-Subclauses:

7.1.2

)1 \/ibration

24 h

ven in

24 h

ven in

ed as
at a

rate condensation should be borne in mind which can occasionally occur diyie to

MPScC-assemblies shall be unaffected by vibration likely to occur under normal service. Design
parameters are detailed in 4.6.3.5 of IEC 60092-101:2018.

7.1.202 Angular deviation and motion

MPScC-assemblies shall be unaffected by movement of the ship likely to occur under normal
service. Design parameters are detailed in 4.6.3.4 of IEC 60092-101:2018.

8 Constructional requirements

Clause 8 of IEC 61439-2:2011 is applicable except as follows.
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8.2.2 Protection against contact with live parts, ingress of solid foreign bodies and
water

Deletion of Note 1in 8.2.2 of IEC 61439-1:2011.

8.3.2 Clearances

Deletion of the note in 8.3.2 of IEC 61439-1:2011.

8.3.3 Creepage distances

ol N 4D
T

O d 420 4.4
o UIFoI=1 r.

R / & bl floiiaal Jo i o Tia Wita) Fa)
ep CCITICTIC Ur e unra garayrapfri i 0.9.90 U LU

Creepage distances shall correspond to a pollution degree as specified in 7.1.3vand tp the
corregponding material group at the rated insulation voltage given in Table 2~ Deviceg that
have|been tested in accordance with their own product standard need notave this gafety
factor applied.

Deletjon of Note 2 in 8.3.3 of IEC 61439-1:2011.

8.4.3| Fault protection
8.4.3|of IEC 61439-1:2011 is applicable except as follows.

Additjonal paragraph:

8.4.3/1201 Protection against electric shock for;accessibility maintenance
If eanth bars (protective conductor) are installed in main and emergency switchboards, MCCs

and distribution boards shall be installed and’'located to ensure their easy access and ag¢cess
to thgir terminations, during and after installation.

8.4.6| Operating and servicing conditions

8.4.6|of IEC 61439-1:2011 is.applicable except as follows.
8.4.6]2.3 Requirements related to accessibility for maintenance
Additfon:

It shall be possible to replace or maintain all devices used for isolation of the main soufce of
electrical power without complete blackout of the main source of electrical power.

Where\polarized circuit breakers are installed in DC systems, and in all other similar cpses,
warning lfabels shall be arranged so as to guard against the possibility of incorrect connection
during maintenance.

8.5 Incorporation of switching devices and components

8.5 0of IEC 61439-1:2011 is applicable except as follows.

8.5.4 Installation of switching devices and components

Addition:

Wherever possible, components of main circuits with different nominal voltages shall be
installed separate from each other.
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8.6 Internal electrical circuits and connections

8.6 of IEC 61439-1:2011 is applicable except as follows.

8.6.2

Auxillary circuits

Addition:

Wiring shall comply with the relevant requirements given in the cable standards within the
IEC 60092 series.

8.6.3

Additf

Cabld
IEC 4

Addit

8.6.3
8.6.3
Busb

EXAM
8.6.3

The
IEC 4

Wher

assembly, the main busbars .of_the assembly shall be subdivided into at least two isg

parts

8.6.3

Wher
used

a) fd
I

Bare and insulated conductors

on:

0092 series.
jonal subclauses:

201 Busbars

201.1 General

ars shall be of a composition suited for operation in‘a salt-laden atmosphere.
PLE Electrolytic copper or copper-clad aluminium.

201.2 Sub-division of main switchboard main busbar

MPScC-assembly shall meet the specific requirement of the system as detailg
0092-201:2019, Clause 8.

e there is a functional requirement for more than one incoming device withi

this is to be done by almultipole switch or circuit breaker.

201.3 Busbar phase or polarity arrangements

Examplegifor such a pattern as viewed from the front of the assembly are as follow

r AC MPSC-assemblies — busbar L1, L2, L3... counting from front to rear, top to bott
ft tolright (when viewed from the front of the switchgear assembly);

s shall comply with the relevant requirements given in the cable standards withip the

ed in

n the
lated

e practicable, a’standard pattern of busbar phase and polarity arrangements shall be

S:

pm or

b) p

plarities on DC switchgear _and controlgear busbars and connections to _be: pos

itive,

neutral, negative, counting from front to rear, top to bottom or left to right.

8.8

Delet

8.101

Terminals for external conductors

ion of Note 1 of IEC 61439-1:2011.

Internal separation of Psc-assemblies

8.101 of IEC 61439-2:2011 is applicable except as follows.

Addition after the second paragraph:
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Incoming and section interconnection devices and any circuit with /,,; above 600 A used within
main and emergency switchboards shall be contained in their own compartment providing at

least

a degree of protection of IP XXB.

Replacement of Note 1:

NOTE

1 The degree of protection IP 2X covers the degree of protection IP XXB.

Additional subclauses:

8.201

Constructional requirements for marine applications

8.201

If alu
marin

8.201

Every
emer
enab
shoul
rear
simild
fixed

8.201
Hingd

provi
the s

9 H
Claug

9.1.3
Addif

The 1
than
at the

.1 Structural parts of aluminium alloy

minium alloy is used in construction, the material shall be suitable for the luse i
e environment, and precautions shall be taken to avoid galvanic corrosion.

.2 Handrails or handles

main or emergency switchboard, MCC and distribution board required for essentiz
pency services shall be provided with an insulated handrail~or insulated handl
e these assemblies to be operated safely during the vessels possible motion. T
d be suitably located on a fixed part on the front of the @ssemblies. Where access
of the above mentioned switchboards is necessary-for operational, maintenang
r purposes, an insulated handrail or insulated handles should be suitably located
part of the assembly.

.3 Door latching

e 9 of IEC 61439-2:201 is applicable except as follows.

1 Impulse withstand voltages of main circuits

fon at the endof 9.1.3.1 of IEC 61439-1:2011:

ated impulse withstand voltage for a given rated operational voltage shall not bsg
fhat(corresponding in Annex G to the nominal voltage of the supply system of the g
paint where the assembly is to be used and with the overvoltage category Ill.

n the

| and
bs to
hese
o the
e, or
on a

all be

d doors which may be opened for operation, maintenance or similar purposes sh

jed with a latching or locking facility.to’keep the door open during normal movement of
Nip.

erformance requirements

less
ircuit

9.2 Temperature rise limits

Delet

e Note 2 of IEC 61439-1:2011.

Addition at the end of 9.2 of IEC 61439-1:2011:

The temperature rise limits given in Table 6 apply for a mean ambient air temperature up to
40 °C. MmpPsc-assemblies are required to operate in a higher ambient temperature under
service conditions (see 7.1). A reduction of the permissible rises shown to reflect the raised
ambient should be made. During verification, a different ambient air temperatu
permissible (see 10.10.2.3.4).

re is
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10 Design verification

Clause 10 of IEC 61439-1:2011 is applicable with the following additions.

10.10.2.3.1 General

Addit

jon:

To reduce the testing required to determine the rated current of a circuit /7, at the maximum

permrssrble temperature rise AT1, the current ratmg may be calculated from the actual test

curre
termi
formy

NOTE
propor

Care
temp
be id
Care

as to
point

10.1(

Repla

10.1(

lat:

2}

7

is the current at which the temperature rise test is carried 'out;

is the current rating to be determined at the specifickambient air temperature bet
20 °C and 55 °C;

is the temperature rise measured by test with a-gurrent of 74;

is the maximum permissible temperature rise ‘at the specific ambient air temper
between 20 °C and 55 °C.

The formula can only be applied if the power loss of the devices and conductors is substg
tional to /2.

shall be taken to ensure that all-gther measurement points will not reach their max
brature at this higher current. . The most critical location of highest temperature point
bntified either by test or thermal simulation.

is required when determining the number of points where this calculation is appli
ensure the effects_of changing several currents having an influence on other meag
5 (including internaltair temperature) due to the changed power loss.

.3.5 Functional units — Device substitution

cementof 10.10.3.5 of IEC 61439-1:2011, including its title

and

ween

ature

ntially

mum
shall

bd so
uring

pn

.35/ Functional units — Temperature-rise considerations for device substituti

A device within a circuit may be substituted with a similar device from another series from the
same or a different device manufacturer to that used in the original verification, provided that
the power loss and terminal temperature rise of the substituting device is the same or lower
than the device used in the original verification, when both are tested in accordance with the

devic

es' product standard.

Alternatively, the substitution is possible if the following conditions are met.

1 Formula reproduced from Copper Development Association, Publication No. 22:1996, with the permission of

Co

pper Development Association Inc.
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The temperature rise at the terminals of the original device, when tested in the assembly,
is at least 10 K below the limit permitted by the assembly standard.

The substituting device has a temperature rise limit on the terminals declared by the
manufacturer of the substituting device, no less than the temperature rise limit on the
terminals declared by the manufacturer of the original device. If there is no declared
temperature rise limit, the default temperature rise limit is that permitted by the device
standard.

The power loss of the substituting device does not exceed that of the original device.

Alternatively, when the original device and the substituted device are from the same device
manufacturer, the device manufacturer may issue a declaration of temperature rise
performance. The declaration shall confirm that the substituting device can replac¢ the

original device with no further need for verification in respect of temperature rise.

In addition, for each of the above options, the physical arrangement within the ‘functiong| unit
shall|be maintained. The rating of a functional unit shall not be increased:s The physical
arrangements shall include terminal shields, conductor type, material, andconnection sizes,
mourlting orientation, clearances to other parts, ventilation arrangements and terminal

arrangement.

The performance data on terminal temperatures and power lg§Ss may be obtained from the
device manufacturer or from comparison tests undertakeni/by those responsible for the

substitution. Any test shall be conducted on new samples.

Referl to Table D.1 for other design characteristicsS_jincluding short-circuit withstand] that

requife consideration when substituting devices.
Additjonal subclause:

10.10.3.201 Calculation of currents based on adjustment of ambient air temperature

To fqcilitate the probable variation .of locations of an assembly in the vessel, the follopwing
methpdology may be used the adjust the rated current of the assembly. Once a tempenature
rise test has been carried out applying the temperature rise limits for a daily average ambient
air tegmperature of 40 °C, thénvup to a daily average ambient air temperature of 55 °Q, the
rated| currents verified by -testing can be adjusted by calculation, assuming that the |over-
temperature of each component or device is proportional to the power loss generated ip this

component.

Cautipn shouldybe taken to ensure the devices being assessed have a power| loss

substantially (proportional to /2 and which is not applied to devices that have substantially
fixed|losses.xBy agreement between the user and the manufacturer, in assemblies whe% the
power loés)of conductors and devices is substantially proportional to 72, the rated curr

nt of

the cireuits at ambient air temperatures (outside the enclosure) between 20 °C and 55 °¢G may
be calculated using the following formulaZ:

0.61
5 (A7,
1, \AT,

where

1 is the current at which the temperature rise test is carried out;

I is the current rating to be determined at the specific ambient air temperature between
20 °C and 55 °C;

2

Formula reproduced from Copper Development Association, Publication No. 22:1996, with the permission of
Copper Development Association Inc.
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ATy is the temperature rise measured by test with a current of I;

ATy is the maximum permissible temperature rise at the specific ambient air temperature
between 20 °C and 55 °C.

I, cannot exceed 95 % of the rated current of any device within the circuit being considered,
for example a circuit including a 1 600 A circuit-breaker cannot be assigned a current rating
greater than 1 520 A.

11 Routine verification

Clauge 11 of IEC 61439-2:2011 is applicable.
Table 1 — Minimum clearances in air (8.3.2)
Replace Table 1 of IEC 61439-1:2011 with the following

Table 1 — Minimum clearances in air (8.3.2)

Rated impulse withstand voltage, Minimum clearance?

Uimp

kV mm

£25 4

4,0 8

6,0 14

8,0 20

12,0 35
a8 Based on inhomogeneous field;eonditions and pollution degree 3.
NOTE This table reflects a safety multiplication factor to take into account the
marine environment.

Table 2 — Minimum creepage’ distances (8.3.3)

Replace Table 2 of IEC 61439-1:2011 with the following
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Table 2 — Minimum creepage distances (8.3.3)

Rated Minimum creepage distance
insulation mm
voltage U, Pollution degree
1 2 3
Material group® Material group® Material group®
All material | 1 Illa and | | Illa Iib
ve groups b
32 2,25 2,25 2,25 2,25 2,25 2,25 2,25 2,25
40 225 225 225 225 225 2.4 27 27
50 2,25 2,25 2,25 2,25 2,25 2,55 2,85 2\B5
63 2,25 2,25 2,25 2,25 2,4 2,7 3
80 2,25 2,25 2,25 2,25 2,55 2,85 3,15 3,115
100 2,25 2,25 2,25 2,25 2,7 3 3/3 3(3
125 2,25 2,25 2,25 2,25 2,85 3,15 3,6 3|6
160 2,25 2,25 2,25 2,4 3 3.3 3,75 3,5
200 2,25 2,25 2,25 3 3,75 4,2 4,8 418
250 2,25 2,25 2,7 3,75 4,8 5,4 6
320 2,25 2,4 3,3 4,8 6 6,75 7,5 7(5
400 2,25 3 4,2 6 7,5 8,4 9,45 9,#5
500 2,25 3,75 5,4 7,8 9,45 10,65 12 1|2
630 2,4 4,8 6,75 9,45 12 13,5 15 115
800 3,6 6 8,4 12 15 16,5 18,75
1000 4,8 7,5 10,65 15 18,75 21 24
1250 6,3 9,45 13,5 18,75 24 27 30
1600 8,4 12 16,5 24 30 33 37,5
NOTH 1 The CTI values in footnote c refef.to the values obtained in accordance with IEC 60112:2003, method A,
for the insulating material used.
NOTH 2 Values taken from IEC 60664-1, but maintaining a minimum value of 2,25 mm.
NOTH 3 This table reflects a‘saféty multiplication factor to take into account the marine environment.
@ Ingulation of material-group Illb is not recommended for use in pollution degree 3 above 630 V.
b Material groups afe_classified as follows, according to the range of values of the comparative tracking|index
(C[T1) (see 3.6,16):
— | Material'group | 600 < CTI
— | Material group Il 400 < CTl < 600
— | Material group llla 175 < CTI < 400

— Material group Illb 100 < CTI < 175

¢ The U, to be used in this table is the increased figure as detailed in 5.2.3

Table 6 — Temperature rise limits (9.2)

Replace Table 6 of IEC 61439-1:2011 with the following
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Table 6 — Temperature rise limits (9.2)

Parts of ASSEMBLIES Temperature-rise
K
Built-in components @ In accordance with the relevant product standard requirements for the

individual components or, in accordance with the component
manufacturer's instructions’, taking into consideration the temperature in
the ASSEMBLY

Terminals for external insulated 65°

conductors

Busbars and conductors Limited by®9:

mechanical-strenagth-of conducting-material
T T 7

— possible effect on adjacent equipment;

— permissible temperature limit of the insulating materials in~contdct
with the conductor;

— effect of the temperature of the conductor on the apparatus
connected to it;

—  for plug-in contacts, nature and surface treatment of the contact

material
Manupl operating means:
—  of metal 10¢
—  of insulating material 20°
Accegsible external enclosures and
coverp:
—  metal surfaces 254
— ipsulating surfaces 354
Discrg¢te arrangements of plug and Determined by the limit for those components of the related equipmgnt of
sockdt-type connections which they form part®

NOTH The temperature-rise limits given in this table ‘apply for a daily average ambient air temperature |up to

40 °Cf

a

The term "built-in components" means:

-{ conventional switchgear and controlgear;

-{ electronic sub-ASSEMBLIES (e.g. re¢fifier bridge, printed circuit);

-| parts of the equipment (e.g. regulator, stabilized power supply unit, operational amplifier).

The temperature-rise limit of 65 K'is a value based on the conventional test of 10.10. An ASSEmBLY uded or
teted under installation conditions may have connections, the type, nature and disposition of which wjll not
b¢ the same as those adopted for the test, and a different temperature-rise of terminals may result and may
b¢ required or accepted:\Where the terminals of the built-in component are also the terminals for exfernal
inpulated conductops,\.the lower of the corresponding temperature-rise limits shall be applied| The
temperature-rise limit.is the lower of the maximum temperature-rise specified by the component manufagturer
and 65 K. In the_absence of manufacturer's instructions, it is the limit specified by the built-in comppnent
product standard._but not exceeding 65 K.

Mpnual operating means within AssemBLIES which are only accessible after the AssemBLY has been opendd, for
efample‘draw-out handles which are operated infrequently, are permitted to sustain a 20 K increase on [these
temperature-rise limits.

Unless” otherwise specified, in the case of covers and enclosures, which are accessible but need not be
touched during normal operation, a 10 K increase on these temperature-rise limits Is permissible. External
surfaces and parts over 2 m from the base of the AssemBLY are considered inaccessible.

This allows a degree of flexibility in respect of equipment (e.g. electronic devices) which is subject to
temperature-rise limits different from those normally associated with switchgear and controlgear.

For temperature-rise tests according to 10.10, the temperature-rise limits have to be specified by the original
manufacturer. It is the responsibility of the original manufacturer to take into account any additional
measuring points and limits imposed by the component manufacturer.

Assuming all other criteria listed are met, a maximum temperature-rise of 80 K for bare copper busbars and
conductors shall not be exceeded. The 80 K rise (based on an ambient of 40 °C) acceptable in MPSC-
Assemblies reflects the reduced air circulation anticipated in the marine environment aboard ship. Other
materials may have a different maximum temperature-rise.

Where an assembly is installed in an ambient air temperature different from a daily average of 40 °C, an
agreement between the user and the manufacturer may permit calculation. The agreed temperature-rise shall
not exceed the values given in this table. See also 10.10.3.201.
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Table 13 — Short-circuit verification by comparison with reference design: check list
(10.5.3.3, 10.11.3 and 10.11.4)

Replacement of Item no. 6 in Table 13 of IEC 61439-1:2011:

Are the short-circuit protective devices of each circuit of the assembly to be assessed
equivalent, that is of the same manufacturer and series 2?

In addition, does the short-circuit protective devices of each circuit of the assembly to be
assessed

have a breaking capacity not less than the short-circuit rating of the assembly at the
operational voltage of the assembly?

inl the case of a current limiting protective device: have a peak let-through current an

rated

d let-

tHrough energy equal or smaller than the reference design at the short-cireuit rating and

t
in
e

f
of

e rated operational voltage of the assembly?

the case of a non current limiting device: have a rated short-time withstand curre
ual to or higher than the reference design?

Ifil the requirements of coordination with upstream and downstream devices (see
IEC 61439-1:2011), if required?

Anneéexes

Anne

Anne

kes of IEC 61439-2:2011 and IEC 61439-1:201are applicable except as follows.

x C of IEC 61439-1:2011 is not applicable.

Anneéx J — Electromagnetic compatibility (EMC)

Repld
IEC 4

NOTE

Anne
Anne

Addif

cement of Annex J of IEC 61439-1:2011:

0533 shall be used for ships with metallic hulls.

A standard for non-metallic hull is under consideration.

xes L and M of IEC 61439-1:2011 are not applicable.
x BB of IEC~61439-2:2011 is not applicable.

jonal ahnexes:

nt /

cw

9.3.4
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Annex AAA
(informative)

Items subject to agreement between the assembly
manufacturer and the user

The following information is subject to an agreement between the assembly manufacturer and
the user. In some cases, information declared by the assembly manufacturer may take the
place of an agreement.

Table AAA.1 - Items subject to agreement between
the assembly manufacturer and the user

installation
conditions

orBE€ 1500 V

Chpracteristics Reference Default Options listed in Usefrequirement 2
arrangement ° standard
Electrical system
Earthing system 5.6, 8.4.3.1, Manufacturer’s TT/IT, TN-S
8.4.3.2.3, 8.6.2, 10.5, | standard, selected to
11.4 suit ship
i t
IEC 60092-201 requirements
Nominpal voltage (V) |[3.8.9.1,5.2.1, 8.5.3 |According to max-ACA 000 V

Transjent
overvpltages

5.2.4,8.5.3, 9.1,

Determined by the
electrical system

Overvoltage category

incoming functional
unit requirement

installation
conditions

Annex G 11
Tempprary 9.1 Nominal system None
overvpltages voltage +1,250 V
Rated frequency f, 3.8.12, 5.5, 8.5.3, According to local DC/50 Hz/60 Hz
(Hz) 10.10.2.3, 10.11.5.4 |instattation

conditions

Additiponal on site 11.10 Manufacturer’s None
testing requirements: standard, according
wiring, operational to application
perfoimance and
functipn
Shorf-circuit
withsttand capability
Prosplective short, 3.8.7 Determined by the None
circuif current at electrical system
supply terminals lCID
(kA)
Shorticifetit current [3.8.10.3 Determined by the No less than 1 s
withstiand rating 7__ electrical system
(kA)
Prospective short- 10.11.5.3.5 Max. 60 % of phase |None
circuit current in the values
neutral
Prospective short- 10.11.5.6 Max. 60 % of phase |None
circuit current in the values
protective circuit
SCPD in the 9.3.2 According to local Yes/No
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Characteristics Reference Default Options listed in User requirement 2
arrangement P standard
Co-ordination of 9.3.4 According to local None
short-circuit installation
protective devices conditions
including external
short-circuit
protective device
details
Data associated with [9.3.2 No loads likely to None
loads likely to make a significant
contribute to the contribution allowed
short-l(‘irr‘uit current for
Protelction of
persdns against
electric shock in
accorndance with
IEC 60364-4-41
Type pf protection 8.4.2 Basic protection According to local
againpt electric installation
shocK — Basic regulations
protegtion (protection
againpt direct
contaft)
Type pf protection 8.4.3 According to local Automatic
againpt electric installation disconnection of
shocK — Fault conditions supply/electrical
protegtion (protection separation/total
againpt indirect insulation
contaft)
Installation
envirpnment
Locat|on type 3.5,8.1.4,8.2 Manufacturer’s Indoor/outdoor
standard, according
to application
Protegtion against 8.2.2,8.2.3 lndoor (enclosed): IP [IP 00, 2X, 3X, 4X,
ingregs of solid 2X 5X, 6X
foreign bodies and .
ingregs of water Outdoor (min.): IP 45
NOTH See
IEC 6p092-101 and
IEC 6P092-201 for
envirgnment
Proteg¢tion after 8.2.101 Manufacturer’s As for connected
remoyal of standard position
withdfawable part )
Reduced protection
to manufacturer’s
standard
Exterpaln\mechanical |8.2.1, 10.2.6 None None
impadt-HK)
NOTE IEC 61439-1
does not nominate
specific IK codes.
Resistance to UV 10.2.4 Indoor: not None
radiation (applies for applicable
outdoor assemblies
only unless specified Outdoor: Temperate
otherwise) climate
Resistance to 10.2.2 Normal None
corrosion
Indoor/outdoor
arrangements
Ambient air 711 Indoor: 5 °C None

temperature — Lower
limit

Outdoor: =25 °C
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