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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 4: Cables
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No liapility shall attac s\ diree mployees, servants or agents including individual ex

mem \ E ational Committees for any personal injury, property d

other [damage of /4n ,whether direct or indirect, or for costs (including legal

expen he. publi t|on use of, or reliance upon, this IEC Publication or any

Publig

Attent "N ative references cited in this publication. Use of the referenced publi

indispen i i icati

Attent i gsibility that some of the elements of this IEC Publication may be the

paten{ ri p EC haN note held responsible for identifying any or all such patent rights.
Internatjopal-Standa IEC 61892-4 has been prepared by IEC technical commi
Electrical\installations of ships and of mobile and fixed offshore units, in cooperat

on with

SC 18A: Cables and cable installations.

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

FDIS Report on voting
18/1052/FDIS 18/1058/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of 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 publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

» withdrawn;

* replaced by a revised edition, or

* amended.

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

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

This part of IEC 61892 also incorporates and coordinates, as far as possible, existing rules
and forms a code of interpretation, where applicable, of the requirements of the International
Maritime Organisation. It also constitutes a guide for future regulations which may be
prepared and a statement of practice for offshore unit owners, constructors and appropriate
organisations.

This standard is based on equipment and practices which are in t is not

intended in any way to impede development of new or improved tech

The ultimate aim has been to produce a set of Internationa for the

offshorg petroleum industry.

®
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MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 4: Cables

1 Scope

This part of IEC 61892 specifies requirements for the choice and installation of electrical
cables J}ntended for flxed electrical systems in mobile and fixed offs ore hcluding

pumping or “pigging” stations, compressor stations and exposed e buoy
moorings, used in the offshore petroleum industry for drilling, prodysti and for
storage|purposes.

The ref¢rence to fixed electrical systems includes those that 3¢ i ion due to
the moyement of the unit, e.g. cables installed on a drag [ hat are
intended for repeated flexing. Cables suitable for repe 3| i in other
IEC specifications, e.g. IEC 60227 and IEC 60245, ap ; nits are
restrictgd to those situations which do not directly involye i irbonment,

e.g. portable tools, domestic appliances, etc.

The follpwing types and applications o

e optital fibre cables;
e sub
e cables supplying downholeNgumps;

e datqd,
2 Noi

The foll
For date
of the rdg

are indispensable for the application of this document.
cited applies. For undated references, the lates} edition
ding any amendments) applies.

IEC 600
Amendn
Amendn

re—power—cables -

|EC 60 Q2. 20N0-2004 Elanfrinal ofallats in-—ohina Do
Vv&EeTIJIVU.ZUUT, I_IU\.II.IIUCZI IIIOI.CHIGLIUIIO LT R 4] rdar

General construction and test requirements

IEC 60092-351, Electrical installations in ships — Part 351: Insulating materials for shipboard
and offshore units, power, control, instrumentation, telecommunication and data cables

IEC 60092-353, Electrical installations in ships — Part 353: Single and multicore non-radial
field power cables with extruded solid insulation for rated voltages 1 kV and 3 kV

IEC 60092-354, Electrical installations in ships — Part 354: Single and three-core power
cables with extruded solid insulation for rated voltages 6 kV (U,,=7,2 kV); up to 30 kV
(Up,=36 kV)

1) There exists a consolidated edition 6.2 (2002) including IEC 60038:1983 and its Amendments 1 and 2.
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IEC 60092-359, Electrical installations in ships — Part 359: Sheathing materials for shipboard
power and telecommunication cables

IEC 60092-376, Electrical installations in ships — Part 376: Cables for control and
instrumentation circuits 150/250 V (300 V)

IEC 60228:2004, Conductors of insulated cables

IEC 60331-21:1999, Tests for electric cables under fire conditions — Circuit integrity — Part 21:
Procedures and requirements — Cables of rated voltage up to and including 0,6/1,0 kV

IEC 60 24 .21:-200°2 Tacte for alactric cahloc 1indar fira caonditionc Circpyitintaarifyv Dart 31-
OO oo, T OSSO0 6 CanreStHRGE—HEC—GCORGHHIOAS SHEHHA—THTEGHtY .

Procedyres and requirements for fire with shock — Cables of rated voltage up toNand\ipcluding
0,6/1 kV

IEC 60332-1-2:2004, Tests on electric and optical fibre cables Part 1-
2: Test for vertical flame propagation for a single insulated wiré or 1 kW
pre-mixgd flame

IEC 603 : [lest for
vertical

IEC 607 ables —
Part 1: Determination of the amount o

IEC 607 Part 2:
Determ s taken
from elgctric cables by m

Amendment 1 (1997)

IEC 61(034-2:2005:\Meqsurem nditions
— Part 2 Test p '@ and

IEC 618 General
requirer

IEC 618 design
IEC 618 tion

3 Termgms-and definitions

3.1

appropriate authority

governmental body and/or classification society with whose rules an offshore unit is required
to comply

3.2

braid armour

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

3.3
braid
covering made of plaited metallic or non-metallic material
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3.4
core insulated conductor
assembly comprising a conductor and its own insulation (and screens, if any)

3.5
core screen
electric screen of non-metallic and/or metallic materials covering the insulation

3.6

insulated cable

an assembly consisting of:

— one or more cores,

- thei%mdlwdual covering(s) (if any)

— assgmbly protection (if any)

— protgctive coverings (if any)

NOTE Additional uninsulated conductor(s) may be included in the cable.

3.7
conducttor screen
non-metallic conducting layer applied between the condu i ioh to equdlise the
electrical stress between these components. It may also\proyi surfaces| as the
boundatfies of the insulation and assist in the eliminationo 5 at these boundarie$

3.8
inner sIeath
inner jacket (North America) non-meta rug applied under a metallic|sheath,
reinforcement, or armour

NOTE

It must bg extruded.
It can be psed to fill the inte
It must bg a materia ed in

It has a defined nominal ¢

non-metalli d\sheath applied over a metallic sheath, reinforcement, or armoup It must
be extry

NOTE 1

It can be used to fill the interstices.
It must be a material listed in IEC 60092-359.
It has a defined nominal thickness (value).

NOTE 2 The term sheath is only used for metallic coverings in North America, where the term jacket is used for
non-metallic coverings.

3.10

electrostatic screen

electrostatic shield (North America)

surrounding earthed metallic layer to confine the electric field within the cable cores, pair(s),
triples(s), or quad(s), and to protect the pair(s), triad(s), or quad(s) from external influence
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4 Types, installation and operating conditions of cables

4.1 Types of cables

Cables constructed in accordance with IEC 60092-350, IEC 60092-353, IEC 60092-354 and
IEC 60092-376 are recommended for use on mobile and fixed offshore units.

4.2 Voltage rating
4.21 Power frequency cables

The maximum rated voltage (U) considered in this standard for power frequency cables is
30 kV.

In the vpltage designation of cables Uy / U/ (U ).

— U ig the rated power frequency voltage between conductor~a etalljd screen
for which the cable is designed;
— U ig| the rated power frequency voltage between § Rich “the ¢able is

desipned;

- U, is the maximum value of the highest syste
normal operating conditions at anytime and
transient voltage conditions and rapid disconpecgtior

be sustained under
system. It gxcludes

U,, is cposen to be equal to or greats ) } s of the three-phase [system.
Where ¢ ymirfal system voltage excgeds the
rated vd s shall not exceed the highest| system
voltage |(U,) of the cable.

Careful |consideration shal\ begi ables subjected to voltage surges associated with
highly inductive circuits a suitable voltage rating.

The choice of ar e opriate voltage designations for particular gystems
depends$ upon the Sys v ¢ system earthing arrangements

The rate¢d voltag ) not be lower than the nominal voltage of the cifcuit for
which it ) t choice of the cable, the values of U recommended fof cables
to be us i ems are listed in Table 1 in which systems are divided|into the

This caledory comprises those systems in which any phase conductor that comes in[contact

with eanth-oran-earth conductoris allfr\mnhhnlly disconnected from the Q\J/efnm

e Category B

This category comprises those systems that, under fault conditions are operated for a short
time, not exceeding 8 h on any occasion, with one phase earthed.

For example, for a 13,8 kV system of Category A or B, the cable should have a rated voltage
not less than 8,7/15 kV.

NOTE In a system where an earth fault is not automatically and promptly eliminated, the increased stresses on
the insulation of cables during the earth fault are likely to affect the life of the cables to a certain degree. If the
system is expected to be operated fairly often with a sustained earth fault, it may be preferable to use cables
suitable for Category C. In any case, for classification as Category B the expected total duration of earth faults in
any year should not exceed 125 h.

e Category C
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This category comprises all systems that do not fall into Categories A and B.

The nominal system voltages from 3,3 kV to 30 kV shown in Table 1 are generally in
accordance with Series 1 in I[EC 60038. For nominal system voltages intermediate between
these standard voltages and also between 0,6/1 kV and 1,8/3,3 kV, the cables should be
selected with a rated voltage not less than the next higher standard value. For example: a first
earth fault with one phase earthed causes a V3 higher voltage between the phases and earth
during the fault. If the duration of this earth fault exceeds the times given for Category B, then
according to Table 1, for a 17,5 kV system, the cable is to have a rated voltage not less than

12/20 kV.

A d.c. voltage to earth of up to a maximum of 1,5 times the a.c. U, voltage may be used.

Howevelr consideration should be given to the peak value when deternyiningn\the yoltage of
d.c. systems derived from rectifiers, bearing in mind that smoothing dogs\not modjfy‘the peak

value when the semiconductors are operating on an open circuit. %/

N
System inihum-ratey voltage
System voltage category Nmealu
ed

Maximum scréen .
. . Single-corq or
Norhinal voltage U sustained

screened

voltage, U,
kV kV /(> 6 \% kV

yp to 0,25 0,30 0,19/0,25 -
1 1,2 0,6/1,0 0,6 /1,0
1,8/3,0 1,8/3,0
3,6/6,0
3,6/6,0
6,0/10
6,0/10
8,7/15
8,7/115
12 /20

Table 1 — Choice of cables for a.c. s

20 4 AorB 12/ 20
18 /30
AorB 18 /30

N
w N
o B

O

N

4.2.2 Control and instrumentation cables

The typical rated voltage (U) for control and instrumentation cables considered in this
standard is 250 V.

In some instances for conductor sizes 1 mm?2 and larger, or when circuits are to be supplied
from a low impedance source, 0,6/1 kV rated cables shall be used as control or
instrumentation cables.

4.3 Cross-sectional areas of conductors and current-carrying capacities
4.31 Cross-sectional areas of conductors

The cross-sectional area of each conductor shall be selected to be large enough to comply
with the following conditions:
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NOTE The tables incorporated in this standard for the current rating
exactly dpplicable to all cable constructions and all installation ¢
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The highest load to be carried by the cable shall be calculated from the load demands and
diversity factors given in IEC 61892-2.

The “corrected current rating” calculated by applying the appropriate correction factors to
the “current rating for continuous services” shall not be lower than the highest current
likely to be carried by the cable. The correction factors to be applied are those given in
4.3.4,4.3.5 and 4.3.6.

The voltage drop in the circuit shall not exceed the limits specified by the appropriate
authority for the circuits concerned - further guidance is given in 4.4.

The cross-sectional area of the conductor shall be able to accommodate the mechanical
and thermal effects of a short circuit current (see 4.8) and the effect upon voltage drop of
motor-starting currents (see 4.4, Note 3).

The|nominal cross-section of the earth conductor shall comply with Tablex2. Qng of the
altennative methods of determining the cross-sectional area of eac uctor is
that|based upon the rating of the fuse or circuit protection devigceN tect the
circyit. If this method is used the nominal cross-sectional area f ) be the
higher of any cross-sectional area determined by each of then

; these are not
practice. [They are

neverthelgss recommended for general application, considering tha e S w_degrees Celsjus in the
estimated operating temperature) are of little importance against’the adwantag aviny a single international
standard [for the evaluation of the current ratings. In particu 2 , S yore precise evdluation is

permitted| based on experimental or calculated data acceptable\to all interestex
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Table 2 — Sizes of earth continuity conductors? and equipment earthing connections

Cross-section Q of
associated
Arrangement of earth conductor current-carrying Minimum cross-section of
conductor (One earth conductor
phase or_pole)
mm?
1 i) Insulated earth conductor in cable for fixed Q<16 Q
installation.
ii) Copper braid of cable for fixed installation
according to subclause 8.2 of IEC 60092-350.
5 f the current-cprrying
iii) Spparate, insulated earth conductor for fixed Q> 16 ut not lelss than
instdllation in pipes in dry accommodation spaces,
when carried in the same pipe as the supply cable.
iv) Separate, insulated earth conductor when installed N
inside enclosures or behind covers or panels,
including earth conductor for hinged doors.
2 Uninpulated earth conductor in cable for fixed 0{2,5/\ 1 r}}nz
instdllation, being laid under the cable's armour or 2
copper braid and in metal-to-metal contact with this. ’2\%\% §/6/\ 1,5 mm
6 ( w ‘\/ Not permitted
3 Separately installed earth conductor for fixe Q &2,5 \_/ Same as current-carfying
installlation other than specified in 1 iii) and )- conductor subject to|min.
1,5 mm# for strandefl earthing
connection or 2,5 mi< for
unstranded earthing
connection
256<Q=120 50 % of current-carrying
conductor, but not legss than
4 mm?
/\<\ Q> 120 70 mm2
4 Insulated earth ¢ondictoy in.f ithb@gbe/. Q<16 Same as current-carfying
conductor
Q>16 50 % of current-carrying
conductor, but mininfjum
16 mm?

N
NOTE Refer alw.h‘gr method based on rating of fuses.

@ The term|protective conductor is accepted as an alternative term for the earth continuity conductor.

4.3.2 Current-carrying capacities

The procedure for cable selection employs rating factors to adjust the current-carrying
capacities for different ambient temperature, short time duty, for the mutual heating effects of
grouping with other cables, and methods of installation. Guidance on the use of these factors
is given below.

4.3.3 Current-carrying capacities for continuous service

Continuous service for a cable shall be considered, for the purpose of this standard, as a
current-carrying service with constant load having a duration longer than three times the
thermal time constant of the cable, i.e., longer than the critical duration (see Figure 1).
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The current to be carried by any conductor for sustained periods during normal operation shall
be such that the appropriate conductor temperature limit is not exceeded.

These current-carrying capacities are derived from those as documented in
IEC 60092-352:1997.

Current ratings currently available from various approval authorities for use in the general
case for continuous service are shown in Tables 4 through 6 and are recommended as being
applicable to both unarmoured and armoured cables laid in free air as a group of six bunched
together.

These ratings may be considered applicable, without correction factors, for cables bunched
together on cable trays, in cable conduits, pipes or trunking, unless mpre than six|cables,
which may be expected to operate simultaneously at their full rated gapacity, ate)lajd close
together in a cable bunch in such a way that there is an absence of ff i around
them. Ir] this case a correction factor of 0,85 should be applied.

NOTE Clables are said to be bunched when two or more are contained withi ingle it, r duct, or
if not enclosed, are not separated from each other.

These rptings have been calculated using the basis given berature
of 45°C| and a conductor temperature that is ass m rated
temperdture of the insulation and continuously maintaingd. The sable™ebnstructions arg based
on the yarious insulating materials giyen i ; 351 toher with any type of sheathing
material given in 60092-359.

The curfent ratings /, in ap 3 ed’for each nominal cross-sectiopal area
A, in sqbare millimetres, with tf :

where ¢ is a co;f' i

conductr as follo

ed to\the> maximum permissible service temperaturg of the

Tabl¢ 3 — Coefficient

N
imumpermissible temperature of the 70 °C 90 °C 95 °C
conductor
wa for nominal 22,5 mm? 12 17 18
cros tional area <2,5 mm? 11,5 18 20

For two-, three- and four-conductor cables, the current ratings given in Table 3 should be
multiplied by the following (approximate) correction factors:

to maximum permissible temperature of the conductor

0,85 for two core cables,
0,70 for three- and four-core cables.

The ambient temperature of 45 °C, on which the current ratings in Tables 4 through 6 are
based, is considered as a standard value for the ambient air temperature, generally applicable
for any kind of offshore unit in any climate.

When, however, fixed offshore units are installed in locations where the ambient temperature
is known to be permanently lower than 45 °C, it is permitted to increase the current ratings
from those in the tables - but in no case shall the ambient temperature be considered to be
lower than 25 °C.
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When, on the other hand, it is to be expected that the air temperature around the cables could
be higher than 45 °C (for instance, when a cable is wholly or partly installed in spaces or
compartments where heat is produced or higher cable temperatures could be reached due to
heat transfer), the current ratings from the Tables 4 through 6 shall be reduced.

The correction factors for these different ambient air temperatures are given in Table 7 or 8.

The selection of the method applicable to any particular installation is the responsibility of the
appropriate approval authority or governing regulation. An optional alternative method is given
in Appendix A (Informative) when utilized under Engineering Supervision.

um rated

Table 4 — Current-carrying capacities in continuous service at m

conductor temperature of 70 °C (ambient air temperature 45 °
R conduter e N
Nominal cross-sectional Single-core 2-cor \% q)
area

(mm?) (A) @ X (A)

1 12 0 SN
1,5 15 13 &0
2,5 20 15
4 9 Zb y 20
6 > 7 31 26
10 51 43 35
58 48
76 63
94 78
118 97
145 120
176 145
203 167
234 192
266 219
313 258
360 297
431 355
500 583 496 408
630 674 573 472
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Table 5 — Current-carrying capacities in continuous service at maximum rated
conductor temperature of 90 °C (ambient air temperature 45 °C)

Conductor temperature 90 °C
Nominal cross-sectional Single-core 2-core 3- or 4-core
area
(mm?) (A) (A) (A)
1 18 15 13
1.5 23 20 16
2,5 30 26

4 40 34 28

6 52 44 s\/
10 72 61 < 5 >
16 96 8 7

25 127

10
35 157 133 10
50 196 167 37
70 2 \ 200 > 169
95 49 205
288 237

: 1

120
150 3 273
1 377 311
24 444 366
0 Q 511 420
Q 400 611 503
0 703 579
/\@Q 812 669

N
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Table 6 — Current-carrying capacities in continuous service at maximum rated
conductor temperature of 95 °C (ambient air temperature 45 °C)

4.3.4

The am

insulatef

The cu
followin

feference

Y

irresped

tive of the method of installation:

Conductor temperature 95 °C
Nominal cross-sectional Single-core 2-core 3-or 4-
area core
(mm?) (A) (A) (A)
1 20 17 14
1,5 26 22 18
2,5 32 27 22
% %43 36 39
6 55 47
10 76 65 3 Q
16 102 87 1 \/
25 135 114 9 >
35 166 4 116
50 208 %\ 1
70 256 21 159
95 3 263 217
120 3 @ > 251
150 12 351 289
185 0 400 329
240 553 > 470 387
3 %6 541 445
0 761 647 533
875 744 613
1011 860 708
Y

ambient temperatures for insulated conductors and cables

nes the
in air,

45 °C for standard situations, generally applicable for any kind of unit and in any climate;

30 °C for particular situations, applicable for mobile and fixed offshore units for particular

uses for which the ambient temperature is known to be permanently lower or equal to
30 °C.

Where the ambient temperature in the intended location of the insulated conductors or cables
differs from the reference ambient temperature, the appropriate correction factors specified in
Table 7 and Table 8 shall be applied to the values of current-carrying capacity set out in this
subclause and in Annex A.

NOTE The air temperature around the cables can be higher than 45 °C when, for instance, a cable is wholly or
partly installed in spaces or compartments where heat is produced or due to heat transfer.


https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

-18 - 61892-4 © IEC:2007(E)

Table 7 — Correction factor for various ambient air temperatures
(reference ambient temperature of 45 °C)

Maximum

conductor Correction factors for ambient air temperatures

temperature
°C 25°C |30°C [35°C [40°C [45°C |50°C |55°C |60°C |65°C |70°C |75°C |80°C [85°C
70 1,32 |1,25 |1,18 |[1,10 |[1,00 (0,89 |0,77 |0,63 - - - - -
90 1,20 {1,195 |[1,10 [1,05 (1,00 |0,94 |0,88 |0,82 |0,74 |0,67 |0,58 |0,47 -
95 1,18 (1,14 |1,170 [1,05 |[1,00 [0,95 |0,89 (0,84 |0,77 |0,71 0,63 [0,55 |[0,45

Table 8 — Correction factor for various ambient air temperatures
(reference ambient temperature of 30 °C

Maximum

conduc]or Correction factors for ambient air tempe re

temperafjure
°C 20°C|25°C|30°C|35°C|40°C|45°C| 50°C|55°C \60\°C 5\i\Q°C 75 °C| 80 °C| 85 °C
70 1,12 | 1,06 (1,00 (0,94 |0,87 |0,79 |0,71 /] 0,61 50 - - - - -
90 1,08 | 1,04 (1,00 (0,96 |0,91 |0,87 2\ |0, 11 %\/ 0,58 |0,50 |O0,41 -
95 1,07 | 1,04 |1,00 [0,96 Oﬁé\ 0,88 ,83\ [0,78. 0,73 >68 0,62 |0,55 |0,48 |0.39

N

4.3.5 Correction factors for shortitim

If a cable is intended to ¢
one hodr, its current r

is equal to thre

enf operating for periods of half an[hour or
t table (see 4.3.3 and Annex A),|may be
iven by Figure 2. These correction fadqtors are

applicalyle only ifge i i i ofyests are longer than the critical duratiop (which

cable dipmeter.

NOTE 1
cable. In
adequate

NOTE 2
is genera
may be in

NOTE 3 |The, correctio

t ofthe cable), given in Figure 1 as a function of the

R _Figlre 2 are approximate and depend mainly upon the diameter of the
e V|ce is applicable to mooring winches. The half-an-hour rating might not be

NP Iy|ng a single motor or other equipment intended to operate in an intermittent service, as

e correction factor given by F|gure 3.

are with g ¢ohstant load and 6 min without load.

bom cranes and similar devices, the current ratings as given by Annexes A and B

actor given in Figure 3 has been roughly calculated for periods of 10 min, of which 4 min



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

61892-4 © IEC:2007(E) -19 -

200

150

Critical duration =3 T /

100 /
90
80 V4

70 /
60 /
50 /

) (

: A

time constant (min.)

T=

LN

) (}\Z/ X d d
\ 1
Z (\X\/ // ('\\ :
° WV
6 V4
ANEDAN
j i SO
3 A NN )Y

Nio V4

/
VavZ

VA,
N

2,5 354 5 6 7 8910 15 20 25 30 35 40 50 60 7080 90100

%//\/X
P

d = overall diameter of the cable (mn)
IEC 938/97

Figure 1 — Time constant of cables
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2,2

. 1,12 /
2,1 Correction factor = i
1-exp -*S> /
T

For T, see Figure 2

2,0

/

\
. ]
a\v7

Correction factor(s)

o
5>
\\ K ??

1,5 /
o
QNP ) /
DALY |
1,3 &) &\Z\ /
ANV

B IPA NN G
AV

1,1 \vy /

, -

Overall diameter of the cable (mm) EC 937/97

tg = service time

Figure 2 — Correction factors for half-hour and one-hour service
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1
1,7
2 16
8
c
S
5
o 15 /
)
14 / (
/ QO
1,3 / Correction factor = s\ \)
» / )\)
/ ANED >
1,2 / s \J‘\
S _
0 10 60 70 80 90
Overall diameter of the cable (mm) IEC 939/97
Intermittepce period =40 mi e
:> C s actor for intermittent service
4.3.6
In the . lated conductors or cables the current-carrying capacities
tabulate subj 3 group correction factors given in 4.3.3 or the tables of Annex A.
The gro| grs are applicable to groups of insulated conductors or cables having
the samle maximu operating temperature.
For groups L,Ulltaillillg cabtes—or—nsutated—conductors ilavillg different—maximum uJerating

temperatures, the current-carrying capacity of all the cables or insulated conductors in the
group shall be based on the lowest maximum operating temperature of any cable in the group
together with the appropriate group reduction factor.

Where operating conditions are known, and a cable or insulated conductor is not expected to
carry a current greater than 30 % of its calculated grouped rating, it can be ignored for the
purpose of obtaining a correction factor for the rest of the group. Also in the case of cables
not being loaded simultaneously, consideration of the actual loading appertaining is permitted.

NOTE Cables are said to be bunched when two or more are contained within a single conduit, trunking or duct, or,
if not enclosed, are not separated from each other.
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4.4 Voltage drop

In the absence of specific design limits or limits set by the appropriate authority the cross-
sectional areas of conductors shall be so determined that the drop in voltage from the main or
emergency switchboard bus-bars to any and every point on the installation when the
conductors are carrying the maximum current under normal conditions of service, does not
exceed the limitation given in 4.9 of IEC 61892-1.

NOTE 1 For supplies from batteries with a voltage not exceeding 50 V, this value may be increased to 10 %.

NOTE 2 For navigation lights it may be necessary to limit voltage drops to lower values in order to maintain
required lighting output and colour.

Th ! licab! d | stead diti Und ial ditions—of-short i
NOTE 3 o-values—are—applicable—undernormal-steady—conditions—Under—spescialcon s—of-short duration,

such as motor starting, higher voltage drops may be accepted provided the installation is capable of/withstanding
the effectp of these higher voltage drops or dips.

4.5 Estimation of lighting loads

For the ini i in lighti irchi et of the
current bquire a
current Limed to
be at l¢ ; e only a
lamp ra
Each lig

4.6 Plarallel connection of cables

The curf 5 , ratings
of all paraIIeI conductors p owde th i section,
equal maximum permissib routing
or are installed in clo I cross-

sectiongd of 10 mm? or ,9 shall

be applied.

4.7 I

Separa rcurrent

protecti

a) Acqr or) may
be and the
subgidi

b) Nontessential sigguits with voltages not exceeding the “safety voltage” as defined in
IEC 61892-1. Also consideration shall be given to fire performance characterisfics and
electromagnetic inferference, see 4.74 and IEC 61892-6 respectively.

4.8 Short circuit capacity (withstand capability).

Cables and their insulated conductors shall be capable of withstanding the mechanical and
thermal effects of the maximum short circuit current which can flow in any part of the circuit in
which they are installed, taking into consideration not only the time/current characteristics of

the circuit protective device, but also the peak value of the prospective short circuit current
during the first half cycle.

Further information is given in IEC 60724 and IEC 60986.

4.9 Conductor

All conductor configurations shall be as listed in IEC 60228.
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Stranded copper class 2 conductors or class 5 conductors are recommended for general use
in fixed installation systems. Class 5 conductors are also recommended for use to ease the
installation of cables in areas involving tight bending radii or high vibration, or which are
subject to occasional flexing.

NOTE When cables are subject to continuous flexing, the advice of the manufacturer shall be sought.
4.10 Insulation material

The range of materials for use as conductor insulation shall be as listed in IEC 60092-351.
The rated operating temperature of the insulating material shall be at least 10 °C higher than
the maximum ambient temperature likely to exist, or to be produced, in the space where the
cable is installed.

NOTE The construction of a cable can significantly influence the conductor operatipg temperaturenand this may
be limited to a temperature below that of the thermal rating of the insulation.

4.11 Sicreen, core screen or shield

The construction of the screen, core screen or shield shall be as
identifield in 4.1.

ant part

4.12 1heathing material

The materials for use as sheathing one of those listed in

IEC 60092-359.

cables installed wherg water
or drilling fluids may be prgsent. In
fluid resistance requirements of

Considgration shall also be given tg
condengation, harmful vapours (includ
this indtance the cables ,shall
IEC 60092-359.

NOTE 1 |[Not all materials i c tdreSistance requirement.

NOTE 2 |Guidance able g drilling fluids (“mud”) is given in Annex D.

NOTE 3 { i g gverings used in lieu of an inner sheath will not prevent the
migration i ough the cable. This is normally prevented by hazardoufs location
rated cab & ¢ anpervjous inner sheath on which to affect a seal.

In choo gver sheathing as a protective coverings, due consifleration
shall als anical actions to which each cable may be subjected during

installatf
insuffici

If the mechanical strength of the oversheath is considered
be fitted in pipes or conduits or trunking or be otherwise protected.

All ther
resistanice.properties shall be demonstrated by a test according to IEC 60092-359
Clause 3, type SHF2.

Mmoset sheathied cables shall be suitable for an oil production installation.|The oil
Table I,

Also consideration shall be given to the fire performance characteristics given in 4.14.

4.13 Metallic braid armour

The construction of the metallic braid armour shall be in accordance with IEC 60092-350 and
the applicable product standard.

NOTE In case of single-core cables, or cables for circuits with high contents of harmonic, as e.g. SCR circuits
non-magnetic braid or armour is normally to be used.

4.14 Fire performance

All cables or insulated wiring shall meet the requirements for flame spread as given in
IEC 60332-1-2 and IEC 60332-3-22.
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Unless otherwise given in the individual product standard, the cables shall be tested in a
touching configuration (using a 300 mm ladder) in multiple layers if required to achieve the
7 I/m loading of the ladder.

NOTE 1 It cannot be assumed that because a cable or an insulated wire meets the requirements of
IEC 60332-1-2, a bunch of similar cables or insulated wires will behave in a similar manner. The flame spread
performance of bunched cables is assessed by the requirements of IEC 60332-3-22. This performance requirement
(i.e. for cables mounted vertically in a touching formation) has been chosen to best reflect the installation
conditions generally observed on board mobile and fixed offshore units. Experience has shown that the test for the
flame spread of cables installed vertically is adequate for horizontal installations, all other parameters being
generally the same.

NOTE 2 Further information is given in IEC 60332-3-22.

NOTE 3 Aalalis: ! " 4 1o PR DR R T s n A n
ACCToTar proteciomT  May oe PTrovicea Oy tNe uST O e STOPS, SCeANMMeEX DO~

For sysfems required to maintain electrical circuit integrity under fire¢conhditiens;elg] for fire
alarm, fljre detection, fire extinguishing services, remote stopping 3 imi circuits,
the cables shall meet the requirements of IEC 60331-21 or IEC 6 i in the
approprjate individual product standard. Unless otherwise gi i i product
standarg the flame application time shall be at least 90 min ‘ S cifigd in the
relevan{ standard. This requirement is not applicable s are of| a self-
monitoring type, failing to safety or are duplicated or ro igh fite risk argas.

NOTE 4 electrical

circuit intg¢grity under fire conditions.

NOTE 5 |Guidance for testing of cables requi

Cables for installation in accommodatiop-s o smoke /
zero halogen construction.

Where gpplicable, the calS nethods

given in
e |EC|61034-2

e |EC 60754-10
e |EC|60754-2

e individual product standard the cables shall mieet the
pecification.

Unless
requirer

4.15

The intérnal-behding radius for the installation of cables shall be as recommended by the
manufagturer‘according to the type of cables chosen, and shall not be less than vaIuTs given
in Tabledl9and Table 10
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Table 9 — Bending radii for cables rated up to 1,8/3 kV

Cable construction

Overall diameter

Minimum internal

laminate tape screened units
or collective tape screening

Insulation Covering of cable (D) radius of bend

Unarmoured <25 mm 4 pa
or unbraided >25 mm 6 D
Metal braid screened or Any 6 D
armoured

Thermoplastic or Metal wire armoured Any 6 D

thermosetting with circular

copper conductors Metal tape armoured or metal-
sheathed -
Composite polyester/metal Any & D

Thermoplastic or
thermosetting with sector
shaped copper conductors

Any

a6 Ip for defined circuit integrity

Table 10 — Bending radii for, cables a

AN

kV and above

Cable constructlon> \

Minimum intgrnal
radius of bgnd

Sing|e-core cable

12D

3-cofe cables

Any

9D

NOT]
braiq i
armg

and b e emp ying flexible conductor stranding (Class 5
iNknum dius of 6D for unarmoured cables and 8 for
thexap oval fthe cable manufacturer

and
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Annex A
(informative)
Tabulated current-carrying capacities —
Defined installations

A.1 General

The current ratings in Tables A.1 to A.8 are applicable for d.c. and a.c. with a nominal

[T~

be<catcutated with

f £ O Fa¥atl Wi | Jors. la £ + la 4 i la
requengyof—ouU or—oU Tz Tormgner—irequencies, the—currentratmg—sna

an apprppriate method (e.g. IEC 60287).

NOTE 1 |The current ratings in Tables A.1 to A.8 are applicable, with fair approXimatjo i e type of
covering [e.g. both armoured and unarmoured cables). Where the armour, screens or i f single-
core cablgs are bonded at both ends of a run, the circulating currents in the i i e current
rating of f{he cables. The extent of the reduction will depend on the resistance of th i ich cases
the current rating should be calculated for the specific cable type.

NOTE 2 |The current ratings in Tables A.1 to A.8 are based on i K iohs_g IV cables.
Current ratings for higher voltage cables, up to 30 kV, may be u values for
LV cableq.

NOTE 3 |The current ratings in Tables A.1 to A = th class 5
appli ] 5 with the
fluctors.

The reference methods e those me icky the current-carrying capacity has been
determined by test or gs

For thg electrig ins{allations\i 3 units the following reference methods of
IEC 60364-5-52 are/cansi i nd are presented in Tables A.1 to A.8 (in which

‘D’ is the value of a

NOTE T
however {

gs given in IEC 60364-5-52 are not currently used in this sfandard —
eference notations from that specification have been retained.

e Refe¢renc risulated conductors in a conduit on a bulkhead) and B2 (multi-
i on a bulkhead).

bulkhead so that the gap between the conduit and the surface is less

e Reference method C (single-core or multicore cable on a bulkhead).

Cable mounted on a bulkhead so that the gap between the cable and the surface is less
than 0,3 times the cable diameter.

e Reference methods E, F and G (single-core or multi-core cable in free air).

A cable so supported that the total heat dissipation is not impeded. Heating due to solar
radiation and other sources shall be taken into account. Care shall be taken that natural
air convection is not impeded. In practice, a clearance between a cable and any adjacent
surface of at least 0,3 times the cable external diameter for multicore cables, or one times
the cable diameter for single-core cables, is sufficient to permit the use of current-carrying
capacities appropriate to free air conditions.

NOTE The current-carrying capacities in this document are applicable for either metallic or non-metallic
bulkheads.
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A.3 Other methods of installation

e Cable on or under a deck: this is similar to reference method C except that the rating for
a cable under a deck is slightly reduced (see Table A.11) from the value for a bulkhead or
on a deck because of the reduction in natural convection.

e Cable tray: a perforated tray has a regular pattern of holes so as to facilitate the use of
cable fixings. The ratings for cables on perforated trays have been derived from test work
utilising trays where the holes occupied 30 % of the area of the base reference methods
E or F. If the holes occupy less than 30 % of the area of the base the tray is regarded
unperforated. This is similar to reference method C.

e Ladder support: this is of a type of construction which offers a minimum of impedance to
the airflow around the cables, i.e. supporting metal work under the cables occupies less

than 10 % of the plan area - reference methods E or F.

e Cledts and hangers: this type of cable support holds the cable at,
and|permits substantially complete free air around the cable. R¢
G.

e Decks (false floors): cables installed under decks or false fiQ
sing|e-core cables and B2 for multicore cables.

its length
E, F or

s B1 for

A.4 Correction factors for cable grouping

The curf
correcti

e group

The gro 5 having
the sam

For gro berating
tempers 5 in the
group s P NQF C aximum rated conductor temperature of any cable
in the g

Where o¢perating canditi , i i bcted to
carry a 3 for the
purpose f cables
not bein rmitted.

NOTE 1 ables™a \-o 0 be bunched when two or more are contained within a single conduit, trunkinjg or duct,
or, if not ¢nclosed, (@re not sepafated from each other

relate tq sifgle circuits consisting of the following numbers of conductors:

For insqallation methagds B and C the current-carrying capacities given in Tables A.1 to A.8

e two insulated conductors or two single-core cables, or one twin-core cable;

e three insulated conductors or three single-core cables, or one three-core cable

Where more insulated conductors or cables are installed in the same group, the group
correction factors specified in Table A.9 shall be applied.

NOTE 2 The group correction factors have been calculated on the basis of prolonged steady-state operation at
the 100 % load factor for all line conductors. Where the loading is less than 100 % as a result of the conditions of
operation of the installation, the group correction factors may be higher.

For installations methods E and F on trays, cleats and the like, current-carrying capacities for
both single circuits and groups shall be obtained by multiplying the capacities given in
Tables A.1 to A.5, (for the relevant arrangements of insulated conductors or cables in free
air), by the installation and group correction factors given in Table A.10 and Table A.11 — see
the following notes.
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NOTE 3 Group correction factors have been calculated as averages for the range of conductor sizes, cable types
and installations considered. Attention is drawn to the notes under each table. In some instances, a more precise
calculation may be desirable.

NOTE 4 Group correction factors have been calculated on the basis that the group consists of similar equally
loaded insulated conductors or cables. When a group contains various sizes of cable or insulated conductor,
caution should be exercised over the current loading of the smaller ones.

@C@
8



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

—29_

61892-4 © IEC:2007(E)

€69 69 ¢SS [44c] €19 0€9
19G 669 18v +54 ¢S5 0089
G8v 0¢s 0cy (114 09¥y ()]0} 4
cov cey 8G¢ [47 Vﬁwm €0¢ 413 €8¢ €ce 0oe
VAR Gl€ 60¢€ @W\ \ § [4°14 vie ove 18¢ ove
€6¢ 81¢€ 09¢ /II*QVN e8¢ \ (444 G9¢ 80¢ 6€¢C S8l
9G¢ 8.¢ yX44 /w\m mv\\ J G61 lee 413 Ole 0S1
44 cve 961 va/\ %\ @ﬁ 00c 8G1 8l 9l 441 vl 9l ocl
061 80¢ 891 313 \&\ mv_\Nl/ ¢l 9€1 1G1 601 €cl 9l 442 G6
GGl (VA% €1 cel \’m_.\ \O‘Nj 443 Ll ol 16 ol 0l L) 0L
ocl Y€l 901 40 40 (24 18 Z8 49 0S8
66 oLl 18 ¥8 ¥8 09 89 19 9. 1%
6. 68 0L 19 89 6¥ S 14°] 29 14
[4°] 8¢ (44 374 14 9l
8¢ 8¢ 4 1€ 1% oL
8¢ X4 €¢ 144 G¢ 9
[44 S'9l S8l Ll G'6l 14
\/w./wr cl 14 €l S'vl [*i4
w N&\ 6 ol S'6 G'ol Gl
o) ea 7 2 2\
mh_m o) T\.@,Wf 0 o L
off | TTEE | owe .
[eonIen - whomuwupﬂ_oo Eo_mmmm.mou m_oﬂw\ﬂwcoo whomuwupﬂ_oo whouw\”.“_v.coo mBmﬁmu:uF 0 /\Ao\”v:o Qoﬂw\ﬂwcoo whomuwupﬂ_oo whouw\”.“_u.coo
J0jonpuod
peayying e uo }INpuod Jo eaJe
J1e @844 u| paoeds e peayyng eduyng g uo ul sa|qeo 2109-9|buls |euoijoes
‘sa|qeo 8102-9|6uIg 11e @914 Ul Buiyonoy ‘se|qes 2109-9|6uIg 99} Ul S9|qED 8100-}IN| € UO $8|ged 2100-BINN INpydo uke(geD PI0O-}INJ\ | IO SI0JONPUOD paje|nsu| -SS012
9 poyjei 4 poyjai 3 poyjen 2 poylei 28 Pousqw 19 poylo leujwoN

poyjaw uone|jeisul

9, G 9injesadwa} Jie Judiquie 3dUaldjdl pue 9, 09 ainjeradwa)l 103}onpuod 1addon
— saJadwe uj sanjoedes Bulhiies-jualing — L'y ajqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

61892-4 © IEC:2007(E)

— 30 -

S 4] 668 194 Gl9 V6L 0€9
L2l 9./, €29 008
8¢9 €19 144 ooy
12s 096 14174 6Ly 00¢
oSy 98Y L0V ¥9¢€ ove
6.€ cly 1€€ oLe g8l
Lee 09¢ 62 cle 0slt
98¢ gLe 414 9€¢ €9l €81l 681 14 %4 oclt
9v¢ 692 yAYA 02 (A4% 6S1 9l €8l G6
10¢ cce 8Ll 891 Sl €el gel [4°1" 0L
9G1 €Ll L€l €el €6 SOl 90l 6Ll 0S
8¢cl evl eLl 601 8. 88 18 66 Ge
€0l Sl 06 €9 L 0L 08 14

(5374 eI} 14 09 9l

9¢ (%4 (0)74 5174 (013

Vx4 o€ 8¢ [4 9

¥4 144 44 *14 14

9l 8l s9l 6l S'C

¢l €l cl 143 S'lL

e °q 7 7 7
fol | i 1 @ ©
o v oo |
|BOIBA |eIUOZIIOH w._OQHM“d_Uu._F.\_OO w;_O_“Mw._wU‘_H_OU m‘_Oﬂnwuh,HCOO w._OQHM“d_Uu._F.\_OO w‘_OuMh.“_V.EOO mhomﬂnnu_w P 9 unw:.“_u. o) k%w S4 Oﬂwhwcoo w._OQHM“d_Uu._F.\_OO w‘_OuMhnﬁ_V.EOO
981yl i 1039Npuod
ﬁ\ peayy|ng e uo }INnpuod jo eaie
Jle @844 u| paoeds e peayying peayying g uo ul sa|qeo 2109-9|buls |euoiyoes
‘se|qeo 8100-916uIg Je saJy ul Puiyonoy ‘se|qeo 8109-916uIg 90l) Ul $8|qBD 8100-I}IINN B UO S9|qed 2109-I}INA 1INpYo9D Ul 8]qed,pIoo-IINN 10 SJ0}9NPUOD pejeInNsu| -SS04D
9 poyjei 4 Poyla 3 poylen 2 Poyle zd podiqw 19 poylo |euiwoN

poylaw uone|jeisul

9. Gy ainjesadwa} Jle Jualque adualdjal pue 9, 0/ ainjeradwa}l 10}onpuod 1addo)
— sasadwe uj sanyoedes Hulhiies-jusaiing — 'y ajqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

LLL L 4" 6 c68 8¢0 | 0€9

656 1201 818 wm\ V 888 005
128 068 493 579 Vi 00Y
£89 ov. ¥09 w& \Nvm 60G 809 iy 896 00€
066G 09 0ZS Y4 K \Rﬂ/ [R4% 9z§ oLy LY ove
N
96% Zvs 18¥ {Ng \\E\ v.i€ a4 8ve Sly 68l
zey €Ly 08¢ /\mm\ \&\« N 12¢€ 98¢ ¥0€ z9¢ 0G 1)
v
zle (]2 8z¢ viLe 8G¢ wm@/ 9ge ¥9z €le 0zZ 052 96z 062 ozl
6L€ £G¢ 08z 692 mw\ \ vz 682 82z 692 161 11z Lze LSz G6
192 682 622 0zZ A«mm\ é v 1€2 88l 1ze 651 18l z8l 102 0L
z0Z 9zz 111 0Ll o8l \ (L5Y \ SRl ) LLL 9zl 4 4d z9l 05
g9l 68l ad 6cl v9l / /\/ﬁ vav 1zl orl S0l 0zl 8Ll vel Ge
zel 6v1 9Ll LLL zel [} \MN ) 86 cLl 98 86 96 601 <14

/le\ \m J 6. 88 99 S. cL c8 9l
P<u

29 _.\\ \ \ w\o\/ 99 6 LS 4] c9 0l

—-31-

144 %m\ 194 \ 8y 9¢ [474 6€ 144 9

re( \or N " Le 62 ee o¢ ve y

9¢ 0¢€ \ \M\N\ \y %4 14 €¢ S¢ S
61 74 f\\ 81l w \ 9l 81l S 9l 6l Sl

ol ea 7 %7 7 |
9/ 60
ajo T\.@,/Tf 10 @ %A w
o k| @Y oo 7 7
|10}8.1} q
|EoIOA |eIUOZIIOH w‘_O&uM“‘UEOO $10}NpU0d §J010Npuod §10]oNnpuod §10]o0Npuod SJ0}oNp onp 9, 4] npuod §4010Npuod §10]oNnpuod §10]o0Nnpuod
uL s0uyL omL 931yl omL 994 om] 994y 1 om] sauy] om|
4 1039NpuUod
ﬁ\ peayyIng e uo }INpuod Jo eale
Jle @alJ} ul U@UNQw Jle peayy|nq peayying g uo ul sa|qeod m._Onvlm_@C_w _Nco_ﬂumm
‘sa|qed ®LOO|®_@C_W Jle @81} ul bulyonoy ‘sa|qed ®LOO|®_OE_W 931} Ul s9|qed al0d-3INN B U0 sa|qed aloo-1}InA 1INpYoo ul 9|qed piod-3 NN 10 SJ1010NpuU0d paje|nsu| -SS0JD
9 pouel 4 poujen 3 poulel 2 pPoulel za potidn Lg poulew |euiwonN

poylaw uone|jeisul

61892-4 © IEC:2007(E)

9. Gy ainjesadwa} Jle Jualquie 92uUaldjal pue 9, Gg ainjesadwa}l J0}onpuod 1addo)
— sasadwe uj sanyoedes Huihiies-juaiing — ¢y a|gqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

2007(E)

61892-4 © IEC

— 32 -

1€6 066 181 1224 V.8 0€9
008 S8 989 2s9 GG.L 008
¢69 (372 665 _‘%\ / 9%9 ooy
€.G L19 LS \mwv yA 2% 14574 916 140174 L9v 00¢
G6Y GeS (344 & \m:u v.€ V244 LG¢ L0V ove
121574 €sy L€ @b‘m\ K E AR 8¢ 162 (34 g8l
Go¢ L6€ 1445 /II“O_‘M \mmm 8¢ 0ee 09¢ 662 0slt
Sle Sve 6.2 {\ \wwm\\ V ove G8¢ *T44 09¢ 611 c0¢ 80¢ 1494 ocl
[YA4 162 6€C om< mN\ %M/ Sve V61 vece 9S1 Sll 08l [4vr4 G6
Lee 1444 961 881 \@\_.\\ \ _‘N_.NI/ [4r4 091 a8l ocl 9l 6vl 191 0L
LLL 161 3<% Syl \S_‘\ % v 1S1 Gcl vl €0l all LLL LEL 0S
(A 4% 1S Vel 6L1 { \ \/Orr \ X 0l ocl 98 16 96 601 Ge
el x4 66 96 vil / //.\/Aw 70l 14% 16 0L 8L LL 88 *14
/I\%\/l\ \& 99 V. 14 09 6S 99 9l
@ \\\@ J 0S eI} ov *14 144 0S (013
Nm< v\ \ \ 9¢ (0)74 (01 €e L€ 9¢ 9
0] . %m\ 8¢C V L€ [ %4 9¢ 144 8¢ 14
N& r 9¢ ¥N\ R4 Sl 0¢ g8l X4 [*hr4
9l 6l \ \@\ >/ €l byl s'el Gl S'lL
)
mn_\\ﬁOi wn_/ 7 %7 @ e
/W%i ©7@LJ B@@ 7 7 Lww
|BoIBA |eIUOZIIOH w._owuwn__z_ﬁ.”_ou w‘_OMMdeU\_mOO wx_Ownnuu\”WCOO w._owuwn__z_ﬁ.”_ou w._OuMuu\”nU_nCOU % wLOO DW o) w;wr.ﬁﬁ S OwM\”WCOO w._owuwn__z_ﬁ.”_ou w._OuMuu\”nU_nCOU
1039Npuod
< A peayyng B uo JNpUod J0 eaie
1l 921} ul paoeds e eoyy|ng pebysing g uo u1 sa|qed a10o-9|buls |euonoas
‘sa|qed 8109-9]6uIg 1ie a1y Ul Buiyonoy ‘sa|qed a109-a|bulg 901} Ul S9|qBD 8109-J|NI\ B UO S9|qed 2109-1}| inpuod urajqes pioo-nn 10 $10}ONPUOD paje|NSU| -$S019
9 poule 4 pouyle 3 poule 2 poulen za.poydn L9 pPoulen Jeuiwon

poyjaw uopejjeisul

9, 0€ 9@4njesadwa} Jie Judiquie aduUaldjal pue 9, 09 ainjeradwa)l 103}onpuod 1addon
— saJadwe uj sanyoedes Hbulhiies-jualing — 'y ajqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

— 33 -

61892-4 © IEC:2007(E)

040 | 8el | G506 GG8 S00 | 0€9
0Z6 286 68/ mw\ V 898 005
66/ z68 689 959 ¥G. 00Y
659 60. 186 && \mwm 16V €65 14 0€S 00€

K
69G GlL9 106G et \S@/ oey YIS 114 Lov ove
N
(1:14 12§ 12y {N 60%, %@v\ ¥9¢ vey L z6¢ 68l
6LY 9G¥ zLlE /@\mm\ \ @w« N 6l€ 6.€ 662 yve oSt
I
z9¢ 96¢€ (R A> 80¢€ 26¢ mmw/ 8z¢ 652 662 90z zee 6€2 692 ozl
Lie Le 6l2 ¥92 G\ \ gez A z82 €22 862 6.1 Loz 102 zee G6
14 182 6zz 9Lz Ammm\ é v zee v8l €lz 6V 891 LLL z61 0L
161 6Lz VLl 191 o8l \ \/@\ 891 8L eel vel LS 05
Z91 181 eyl LE1L z91 / /\/ﬁ 8el 66 LLL oLl Gzl Ge
o€l avl vl oLt Ll L 41 08 06 68 Lol <14
/8\ G8 z9 69 89 9. 9l
09 €9 ov zs 05 LS ol
34 14 ve 8¢ 9¢ % 9
«A 9¢ 12 o€ 8z ze v
¥4 \ V, 0z €z (4 vz Gz
G'gl w m@\ Gl 5ol G'GlL G'LL Gl
) °q 7 @7 7
8n/ !
ajo OT@,/T@ 10 @ %A L
] | oo 7
|104043 .
|BOIBA |E1UOZLION $10jONpuUOd $1010NPUOD $10}oNpuod $10jONpuUOd $10jONpUOD slojonp 1ONpULd, 10¥Snpuod sfojonpuod $10jONpuUOd $10jONpuUOd
EEIVN 001y oM] EEIVEN omJ] EEN om] 994y | oM] EEIVEN omJ]
\ 10}2npuod
ﬁ\ peayy|ng e uo }INpuod JO eale
Jle 9al} ul paoeds le peayying peayying g uo ul sa|qeo 2402-9|buls |euoi}oas
‘sa|qed 8102-9|bulg Jre @aJy ul Bulyonoy ‘sajqed a109-9|6uls 994} Ul S9|qed 8l102-i}INN B U0 S9|qeod aloo-1}|nN }NpYdoo u| 9|qed pioo-13 NN 10 SJ0}ONPUOD paje|nsu| -S04
9 pouyle ERLIE 3 pouyla D POyl zg potigm 19 Poylal |euiwoN

poylaw uone|jeisul

9, 0€ ainjeiadwa) Juaiquie daduUaiadjal pue 9, 0/ ainjeradwa} si03onpuod 1addoy
— sasadwe uj sanoedes Hulhiies-juaiing — Gy ajgqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

2007(E)

61892-4 © IEC

—34—

80¢€ | 96¢€ | GolL | ¥v0 L ¥0cCl 0€9
443 €0cl 856 866 046+ 00S
896 ¢vol €€8 6/ ()]0} 4
008 998 102 m& G99 0oe
069 052 609 @wy,\ G.G ove
18G G€9 [45° /Il*omv 98Y S8l
908 S8 1474 /@N“ [ %474 051
9EY 08¥y 8¢ wWw/\ 19¢€ 1G¢ €6¢ 00€ ove ocl
€€ €Ly 8¢¢ Sle S1€ vee 14°14 8G¢ v6¢ G6
s0¢e 6€€ 89¢ 1S¢ 8G¢ 981 cle €le €ve 0L
9€¢ ¥9¢ 10¢ 661 10¢ 8yl 891 891 061 0S8
€61 yAY4 691 29l Y91 €cl orlL 8¢l A 1%
GGl S/1 sel ocl el (3013 vl Ll 8¢l 14
€01 Ll 18 78 96 9l
L1 89 99 €9 clL oL
9§ [474 6¥ 9 [4°] 9
194 2% 8¢ 9¢€ (04 14
\/NM 14 6¢ lc 0¢ 34
w MNM G'gl X4 6l [44 Gl
o) ea 7 2 2\
mh_m o) T\.@,Wf 0 o L
off | TTEE | owe .
[eonIen - whomuwupﬂ_oo Eo_mmmm.mou m_oﬂw\ﬂwcoo whomuwupﬂ_oo whouw\”.“_v.coo 1oney o /\Ao\”v:o Qoﬂw\ﬂwcoo whomuwupﬂ_oo whouw\”.“_u.coo
J0jonpuod
peayying e uo }INpuod Jo eaJe
J1e @844 u| paoeds e peayyng eduyng g uo ul sa|qeo 2109-9|buls |euoijoes
‘sa|qeo 8102-9|6uIg 11e @914 Ul Buiyonoy ‘se|qes 2109-9|6uIg 99} Ul S9|qED 8100-}IN| € UO $8|ged 2100-BINN INpydo uke(geD PI0O-}INJ\ | IO SI0JONPUOD paje|nsu| -SS012
9 poyjei 4 poyjai 3 poyjen 2 poylei 28 Pousqw 19 poylo leujwoN

poyjaw uone|jeisul

9, 0€ 9injeisadwa) Juaique a2UdIdjal pue 9, G8 ainjesadwal sio}onpuod taddo)
— saJadwe uj sanjoedes Hulhiies-jualing — 9y ajqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

— 35 —

61892-4 © IEC:2007(E)

g8l |1 G9¢ | 100 L¥6 160 1 0€9
L1011 060 | 898 €¢8; <6 00S
118 ¥v6 GG. kL ()]0} 4
GcL G681 (0)4°] 4’ €09 ([0}
929 619 [4cle] @NM,\ (X4°] ove
9¢8 G.S 14°14 /Il*vvv (V474 S8l
8GY [40)} 14014 /@Wm 8¢ 051
G6¢€ GEY 8¥¢€ mWw/\ (4% €€C G9¢ L2€ 80¢€ ocl
8€€ v.€ 86¢ G8¢ G8¢ €0¢ 3574 1474 99¢ G6
L1¢ 10€ €ve €€eC 1494 691 6l €61 0ce 0L
14%4 6€¢C 881 081 8l velL 4] 41 ¢l 0S8
Sl 161 €51 A4S 6¥1 L lcL gcl evl 1%
ovl 8G1 €cl A ocl 16 0l ol 9Ll 14
€6 0L 6/ Ll .8 9l
0L [4°] 09 1S S99 oL
0§ 8¢ 144 (44 Ly 9
6€ 0€ G€ [4 L€ 14
\/A €¢C 9¢ 144 yx4 34
w _‘NM Ll 6l S'/L 0¢c Gl
o) ea 7 2 2\
mh_m o) T\.@,Wf 0 o L
off | TTEE | owe .
[eonIen - whomuwupﬂ_oo Eo_mmmm.mou m_oﬂw\ﬂwcoo whomuwupﬂ_oo whouw\”.“_v.coo mBmﬁmu:uF 0 /\Ao\”v:o Qoﬂw\ﬂwcoo whomuwupﬂ_oo whouw\”.“_u.coo
J0jonpuod
peayying e uo }INpuod Jo eaJe
J1e @844 u| paoeds e peayyng eduyng g uo ul sa|qeo 2109-9|buls |euoijoes
‘sa|qeo 8102-9|6uIg 11e @914 Ul Buiyonoy ‘se|qes 2109-9|6uIg 99} Ul S9|qED 8100-}IN| € UO $8|ged 2100-BINN INpydo uke(geD PI0O-}INJ\ | IO SI0JONPUOD paje|nsu| -SS012
9 poyjei 4 poyjai 3 poyjen 2 poylei 28 Pousqw 19 poylo leujwoN

poyjaw uone|jeisul

9, G 9injeisadwa) Juaique aduadldjal pue 9, 06 @4njesadwal sio}onpuod taddo)
— saJadwe uj sanyoedes Bbulhiies-jualing — /'y ajqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

61892-4 © IEC:2007(E)

— 36 —

6€Z | €ze | Y0 L 066 Ll L 0€9
¥90 | orlL 1 806 @w\ V 986 005
LL6 186 062 67L 668 00Y
85/ 1z8 0.9 w& \mE G9G v.9 4 L€9 00€
K
¥G9 (W] 116 (e é 06¥ €86 GGY S¥S ove
N
LSS Z09 11 {N voY %Nm\ Gly £6¥ 98¢ 09Y 68l
08y GZS zey /\m\ \ m\& N £9¢ ocy 8ce LoV oSt
v
eLy GGY ¥9¢ 6v€ 86¢€ W\w/ €€ €62 8ve vve 8.2 ¥82 zze ozl
¥Se 16€ (> 862 mw\ \ Lz 0zZe €62 862 %4 [R%4 Svz 8.2 G6
682 (k4> ¥Sz vve Ammwm\ @ v €92 802 Svz LLL Loz 20z 0€Z 0L
vze 052 161 88l 0% \ (SLY \ S8z €9l 061} ovi 661 661 08l 05
€8l 902 09} vSiL 4 / /\/i M@V vel 961 oLl eel Ll 6v1 Ge
Lyl 991 8zl £zl iYL 9 \@\m 801 9zl 96 801 901 Lz <14
/E\ €L €8 08 16 9l
89 GG €9 09 89 ol
67 ov 14 44 67 9
wA ze 9¢ ve 8¢ v
62 vz 1z ¥4 8z Gz
1z 8l 0z 8l ¥4 Gl
) °q 7 @7 7
8n/ !
ajo OT@,/T@ 10 @ %A L
] | oo 7
|104043 .
|BOIBA |E1UOZLION $10jONpuUOd $1010NPUOD $10}oNpuod $10jONpuUOd $10jONpUOD slojonp 1ONpULd, 10¥Snpuod sfojonpuod $10jONpuUOd $10jONpuUOd
EEIVN 001y oM] EEIVEN omJ] EEN om] 994y | oM] EEIVEN omJ]
\ 10}2npuod
ﬁ\ peayy|ng e uo }INpuod JO eale
Jle 9al} ul paoeds le peayying peayying g uo ul sa|qeo 2402-9|buls |euoi}oas
‘sa|qed 8102-9|bulg Jre @aJy ul Bulyonoy ‘sajqed a109-9|6uls 994} Ul S9|qed 8l102-i}INN B U0 S9|qeod aloo-1}|nN }NpYdoo u| 9|qed pioo-13 NN 10 SJ0}ONPUOD paje|nsu| -S04
9 pouyle ERLIE 3 pouyla D POyl zg potigm 19 Poylal |euiwoN

poylaw uone|jeisul

9. G @injesadwa) Juaiquie aduUaidjdl pue 9, G ainjeradwa} si0}onpuod 1addoy
— sasadwe uj sanoedes Huihiies-jusaiing — gy ajgqeL



https://iecnorm.com/api/?name=98d7dd3b91f64b7aca6a9e2578f02607

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Types, installation and operating conditions of cables
	4.1 Types of cables
	4.2 Voltage rating
	4.3 Cross-sectional areas of conductors and current-carrying capacities
	4.4 Voltage drop
	4.5 Estimation of lighting loads
	4.6 Parallel connection of cables
	4.7 Separation of circuits
	4.8 Short circuit capacity (withstand capability)
	4.9 Conductor
	4.10 Insulation material
	4.11 Screen, core screen or shield
	4.12 Sheathing material
	4.13 Metallic braid armour
	4.14 Fire performance
	4.15 Bending radius

	Annex A (informative) Tabulated current-carrying capacities – Defined installations  
	Annex B (informative) Fire stops 
	Annex C (informative) Jet fire test for hydrocarbon (HCF) fire resistant cables 
	Annex D (informative) Drilling fluid test procedure and requirements 
	Bibliography
	Tables
	Table 1 – Choice of cables for a.c. systems
	Table 2 – Sizes of earth continuity conductors* and equipment earthing connections
	Table 3 – Coefficient related to maximum permissible temperature of the conductor
	Table 4 – Current-carrying capacities in continuous service at maximum rated conductor temperature of 70 °C (ambient air temperature 45 °C)
	Table 5 – Current-carrying capacities in continuous service at maximum rated conductor temperature of 90 °C (ambient air temperature 45 °C)
	Table 6 – Current-carrying capacities in continuous service at maximum rated conductor temperature of 95 °C (ambient air temperature 45 °C)
	Table 7 – Correction factor for various ambient air temperatures (reference ambient temperature of 45 °C)
	Table 8 – Correction factor for various ambient air temperatures (reference ambient temperature of 30 °C)
	Table 9 – Bending radii for cables rated up to 1,8/3 kV
	Table 10 – Bending radii for cables rated at 3,6/6,0(7,2) kV and above
	Table A.1 – Current-carrying capacities in amperes – Copper conductor temperature 60 °C and reference ambient air temperature 45 °C
	Table A.2 – Current-carrying capacities in amperes – Copper conductor temperature 70 °C and reference ambient air temperature 45 °C
	Table A.3 – Current-carrying capacities in amperes – Copper conductor temperature 85 °C and reference ambient air temperature 45 °C
	Table A.4 – Current-carrying capacities in amperes – Copper conductor temperature 60 °C and reference ambient air temperature 30 °C
	Table A.5 – Current-carrying capacities in amperes – Copper conductors temperature 70 °C and reference ambient temperature 30 °C
	Table A.6 – Current-carrying capacities in amperes – Copper conductors temperature 85 °C and reference ambient temperature 30 °C
	Table A.7 – Current-carrying capacities in amperes – Copper conductors temperature 90 °C and reference ambient temperature 45 °C
	Table A.8 – Current-carrying capacities in amperes – Copper conductors temperature 95 °C and reference ambient temperature 45 °C
	Table A.9 – Correction factors for groups of more than one circuit or of more than one multi-core cable to be used with current-carrying capacities of Tables A.1 to A.8
	Table A.10 – Correction factors for group of more than one multi-core cable to be applied to reference ratings for multi-core cables in free air – Method of installation E in Tables A.1 to A.8
	Table A.11 – Correction factors for groups of more than one circuit of single-core cables to be applied to reference rating for one circuit of single-core cables in free air – Method of installation F in Tables A.1 to A.8
	Figure 1 – Time constant of cables
	Figure 2 – Correction factors for half-hour and one-hour service
	Figure 3 – Correction factor for intermittent service

	Figure C.1 – International recognized HC fire curve

