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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CALCULATION OF MAXIMUM EXTERNAL DIAMETER
OF CABLES FOR INDOOR INSTALLATIONS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all natlonal electrotechmcal committees (IEC National Committees) The object of IEC is to promote

interma elds. To
this gnd and in add|t|on to other act|V|t|es IEC publlshes Internat|ona| Standards, ifications,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (herea as “IEC
ion i interested

nd non-

closely

ined by

2) ‘national

from all

3) National

t of IEC
for any

4) lications

iyergence
cated in

5) for any

6)

7) No lipbility shall attach to IEG er ire , i ing indivi erts and
mempers of its teghwic itte i | Committees for any personal injury, property dgmage or
othe damage o‘é} nad v direct or indirect, or for costs (including legal f¢es) and
expepses arising “odt R icati use\of, or reliance upon, this IEC Publication or any other IEC
Publjcations.

8) Atterftion i e atl e_refere ces C|ted |n this publication. Use of the referenced publicptions is
indis

9) Atterjtion i 5ibility> that some of the elements of this IEC Publication may be the s{ibject of
patent rj . eld’responsible for identifying any or all such patent rights.

The main ical committees is to prepare International Standards. Howgver, a

technig ay propose the publication of a technical report when it has cqllected

data off a different from that which is normally published as an International Standard, for
example {'state of the art".

IEC 60649, which is a technical report, has been prepared by subcommittee 46C: Wires and
symmetric cables, of IEC technical committee 46: Cables, wires, waveguides, r.f. connectors,
r.f. and microwave passive components and accessories

This second edition cancels and replaces the first edition published in 1979. This edition
constitutes a technical revision.

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

a) new definitions and formulation for diameter calculation.

b) revised values of constants used for the diameter calculation.
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The text of this technical report is based on the following documents:

Enquiry draft

Report on voting

46C/765/DTR

46C/799A/RVC

Full information on the voting for the approval of this technical report 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.

the m
the da

* recpnfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued

5

9,

N\

intenance result date indicated on the IEC web site under "ht

The c%;nmittee has decided that the contents of this publication will re
related to the specific publication. At this date, the publicatiorwil
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CALCULATION OF MAXIMUM EXTERNAL DIAMETER
OF CABLES FOR INDOOR INSTALLATIONS

1 Scope

This Technical Report gives guidance for calculation of the overall cable diameter according

to the structure and the dimensions of the cable elements.

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

2.1 SGeneral definitions

211
single|conductor
solid conductor

2.1.2

solid donductor within the stranded du
strand

2.1.3

stranded conductor

group ¢f assembled strangd

21.4

cable ¢lement
condugqtor, pair, ,

2.1.5
solid donductor's
circula

2.1.6
all dimen ¢ nominal

2.2 Notation

221

or other structure. It may be screened or unscregned

diameter of solid conductor, d

2.2.2
diameter of concentric-lay stranded conductor, dg

223
diameter of non-concentric-lay stranded conductor, d,g

224
total number of strands in a stranded conductor, Ng

225
number of lays in a concentric-lay stranded conductor, n
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2.2.6

diameter coefficient for non-concentric-lay stranded conductor, k¢

2.2.7

nominal insulation thickness, d|

2.2.8

tape thickness, d;

2.2.9

braid wire diameter, d,

2.2.10

assemply coefficient, K,

2.2.11

cable ¢lement diameter, d,

2.2.12
cored

2.2.13
sheath

3 Eqg

3.1

Strand
diamet

For thi

And dg

3.2

The (diamete

ameter, dcore

thickness, dgp

bd concentric-|
br d. The strand

5 case Ng

Ng=3n2 +3n + 1

ds= (1+2n)d

6f stranded non concentric-lay conductor can be calculated by e

nd has

(2)

quation

3)<and Table 1, as follows:

dns = knsd

(3)


https://iecnorm.com/api/?name=7fdad607102a3ef2427440a1bd8e7bb0

3.3

3.4

3.5

3.6

-6 -

Table 1 - k,¢ values

TR 60649 © IEC:2007(E)

THe o

Ns kns Ns kns
2 2 26 6,0
3 2,15 27 6,15
4 2,41 28 6,41
5 2,7 29 6,41
6 3 30 6,41
7 3 31 6,7
8 3,31 32 67 [

9 3,62 33 6.7

10 4 34 N

11 4 35 N\

12 4,15 36 70\

13 4,41 37 SO\

14 4,41 8 731\

15 4,7 A\l ) KNz
16 AR AN o [ 31
17 50 N X | ) 762
18 50 42 7,62
19 50 (M@ \2s 7.62
AN O V. BT
[Na1 (a3t 45 8,0
22 S 2862 > 46 8,0
< 223, \JON\5.62 47 8,0
NN
A\ %8 6,0 49 8,15

fametex of insulated solid conductor, D, can be calculated by equatipn (4).

D = d + 24,

Diameter of insulated concentric lay stranded conductor Dg can be calcul

i (B
6gquation{(5)-

ﬂted by

DS =dS+2d|

(5)

Diameter of insulated non-concentric-lay stranded conductor D¢ can be calculated by
equation (6).

Dns = dns +

24,

(6)

Diameter D; over tape wrapped with an overlap on a core can be calculated by equation

(7).

Dt = dgore *+ 3d;

(7)
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3.7 Diameter D; over tape wrapped without an overlap on a core can be calculated by
equation (8).

Dt = dgore t+ 2dt (8)

3.8 Diameter Dy over braid screen on a core can be calculated by equation (9).

Dp = dcore + 4,75 dp (9)
3.9 Overall diameter Dp of cable elements assembly can be calculated by equation (10)
and Table 2.
Da = Kada (10)
Table 2 — Assembly coefficient (Kj) /\ x
Numbejr of cabling Sinal
el¢ments ingle Pairs Triples a uintuples
N conductors
N
1 1,0 2,0 \Z~41\> 27
2 2,0 Note 1 Note 1
3 2,15 79 5,6
4 2,41 5,5 63
5 2,7 6,2 71,0
6 3,0 6,9 7,8
7 3,0 ) 6,9 7.8
8 3 ,5 7,6 87
9 ) 7,0 8,3 9.4
10 4,0 7,5 8,8 10,0
>10 20 N 2,25 N 2,70 N 3,10 N
NOTE 1| Since these rarely anu\u:xtu? no coefficient is given.
NOTE 2| It is assumedithat elements are ide
3.10 Overall sh iameter D can be calculated by equation (11)
D¢ = Dp + 2dgp (11)
NOTE The minimu for the sheath thickness, dgp, is given in the relevant IEC publications copcerning
indoor irfstallations.
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