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A8 = (TR + 30, )T, +[I°R(T + A1) + HInT, + PR+ Ag » Adwbi In(Tgs T,)

- - ..
Tatw I = nssudlwiwinaluduimle =
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Wy = gy duluauourailomiseniueng (W/m)

T, = ﬂvﬂuﬁwuwﬂuﬂu1u¥buéawdqnﬁaﬂﬂa1n313 stMI9 fwh U sheath
(K.m/W)

T, = A IEMIUAT S BRI A 118 4 bedding T¢M114 sheath
war armour ( K.m/W )
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( K.m/W )
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= [RT.] + nR{1 + AT, + nR{1 + Ay + Xz)(T3+qu

1.2 IR TG AENE 9

1.2.1 AUV T s UFER R
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[ o e =
AN LSy BB A WRoMDNN T T Haugegn  AndunTs

frasnal
R = R'(1+ys+yp)
a
R = ﬂaﬂuﬁHuMﬂunizuﬂﬂﬁﬁﬂaqﬁhuﬁ#qmngﬁnﬂilﬁqnugqqﬂ (ohm/m)
R' = ﬂaﬂuﬁ1uWﬂunszuaﬂiqwaqﬁﬁuﬁﬁqmngﬁn1$1ﬂhﬂu§qqﬂ (ohm/m)
Vg = skin effect factor

yp = Proximity effect factor

3.1.2  ATWAUMNUNS S UEAT 32895717
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R, = auF NI tudRT R 20 ©C (ohm/m)
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oL oy = dnlsrAN5Y99 mass temperature
6 = gmguninfengadn  upariigaldus



1.2.2 Skin effect factor Vg

Skin effect factor n1lAnduns
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£ = a1unPaanssudlvi (”Hz )

Mmook wldRan a5 am 2 w75 wae I E C 287
1.2.3 Proximity effect factor Yy dmsuday 2 unu

proximity effect factor wu1lf’ngunns

2 _ 8Tf 44Ty

p R' p
d, = ifudguiinaraasdint (mm)
S = JLHIMIY TYMINSUNULENAIWN (mm)

A1989 ky Wil mansan 2 wilm 75 ®ee I E C 287
"1.2.4 Proximity effect factor asdwidWin 3 unu

Proximity effect factor WYlARndun1s
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P T p
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s = FYHIMAY TIMITAUAULANIT ( mm )
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1.2.5 Dielectric losses

dielectric losses NmnmuagiumammAreinarlai Fufu eitnrtwendiy
Asstumananrafndvie 0 FduETuaunie (mwswaﬁ s whi 77 809 T E C
287 Wian Uo)ﬁ§Q51ﬁﬂQ dielectric losses MaemwIumITazwNARfae  lunsd
pasdwlifn 3 umu AR screen  WiB  S1UUNULAH]
Tl iufaenmiig dielectric losses  1oed1nIMiEHANNA 3 unu
'l wiamuliinssudns

. « i 4 ¥ "
Dielectric losses wawilamitpadiug1rluunasing 1 lfiannsunag

W, = WC Uﬁtanﬁ (W/m)

. d

T4
W= 29f (175s)
C = capacitance daviiaMIBAIMENY  ( F/m)
U = aauadnd semanedntiudienu
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& = relative permittivity %239unl
D, = \fusaguidnarantsuangaau (s soreen) (mm)
d, = Lfudngudnatazasdni (mm)
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D, = tHukrquinatmsanssuaniiduiaiianuuansa sduzassheath (mm)
t_ = a71MuMU1989 sheath (mm)
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1) dmsusralifns suddsy

(o [ A0 Wal0STutn(Ty+ T+ TH)-oDEHTE ]‘/z
A R AR(CF A T aR (P +Ar+4g) (T + 1)

2)  dwivdrelwinssudns

AB-gD!HT] 2
RTi+nR' T+ nR' (Th+ T3)

I

ﬂ‘l’ w o« (3 [V ] 4‘
6 = thuszansnsganauiadniadau  dmuRmedin i (an1sian 6
v o
Wi 83 239 I E C )

v v v = el anl 3 2
H = A998 2uM8991m2a999dn1m3au f15stnany 10° Wm

v ) = -J
Tg = A ualInsauntsuangavd s Wi luamad  uualasuwlaely

v o v e ! 2 X &
ausNEnTmiau (aMdawes 6.2.1 fa 2.2 #A9THIUN) siinu Ly

(K.m/W)
D} = dusguinanenimuanzacdngiin (m.)
. u.l L) dld ' * _ _3
dmiviyaanmdungly DX = (D o+ 2 t3) . 1077 (m.)

ty = MIumuzeaRofnaman  (mn. )
2.2 fAAUMIaI N YaUNTguaD T)*

4‘ I LY w oy
dg T mgnudauanTagAT Ty ¥ dnnsaamama i lag 5280 tatay
[ 3 " ] 1 ) . v
6.2.1 @ 2.1 "837789)  sniu aasetuam OS}n Tagrsoamaaldaan

dang
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‘*l el [ 1/ 4'4
\iaegegn  nsguidmndeem  wazawdiumuniwday savdwif  (uTusunsan o

X 4 o - sa ) v < Y
MURIBATH lllaﬂ (Basic) LuﬂLiﬂﬂ‘llﬁ,\l'\u ﬂﬂNW'Jlﬂﬂinqxﬂ'l1uuﬂ'\5ﬂ'lﬂ?]ﬂ¥ﬂlﬂﬂ']nua'lﬂ

ll‘l’ Juu‘!’.u . ' .
anluntunasuda Ty sunsuaauna L aafn laadaud msunsaiuaamian  nssuEns

"; . o w v = v - -1 a ° 1 dl
Tidmaswinasanuan wadandays: spudasuds  ABINDLAR SRR ENINTAUINLRLLEAA M

a o [ ' A’
awnala  aessiuu

cLS

PRINT "Calculate continuous current rating of a cable”
PRINT

PRINT "Which cable 7"

PRINT " 1. single-core cable”
PRINT " 2. lwo-core cable"
PRINT * 3. three-core cable”
PRINT (chocse : 1,2,3]...":
N$ = INKEYS

IF N3 = """ THEN 9Q

PRINT N3

N = VaL(N$)

PI = 3.1415926¢%

RHOT = 5

PRINT

INPUT "Maximum operating temperature of conductor {oC) = ";THETA
PRINT

INPUT "Amblent temperature (oC) = “;THETAA

OTHETA =THETA-THEITAA

PRINT .

INPUT"diameter of conductor (mm) = “; 0OC

GOSUB 420

NUMERATOR = OTHETA - W0 (.5 % TL + N & (TL + T2 + 73))



240
3+
250
260

- 13 -

OIVIDER = R % TL + N %x R % (1 + LAMDAL) + N x R x (1 + LAMOAL + LAMDAZ)

T4)
I = SOR(NUMERATOR / DIVIDER)
PRINT.

PRINT ™3Ok K KA KK RO KRR K K KKK RO RK KRR 1L

PRINT

ORINT "T1 (K.m/w) = ";TL
PRINT

PRINT “T2 (K.m/W) = ";T2
PRINT

PRINT "T3 (K.m/w) = ";73
PRINT

PRINT T4 (K.m/W) = "3T4
PRINT .
PRINT "Permissible current rating (A) = "5 I
PRINT

PRINT " R3R KK KR K KK 3K KRR SRR KO ORI R RO KRR
PRINT

END

REHx**x*xxxxxxxxxxxx*mxxxxxxxxxxxxxxxmmmmm

CRINT

INPUT "d.c. resistance of the conductor at 20 of {(ohm/km) = ";R0K

RO=ROK/100G

ALPHAZO = .00393

ROASH = RO x (i + ALPHA20 x (THETA - 20))
PRINT

INPUT "ks (table II page 75) = "; KS
PRINT "rdash = "“;RDASH

Xs2 = 8 % PT x 50 %.0000001 * KS / ROASH
¥YS= X52 xXS2/(192+ .8xXS2%XS2Z)

IF N=1 THEN 730

IF N=2 THEN 580

IF N=3 THEN &80

REMxxxcalculate yp for two-core cable
INPUT "kp (table II page 75) = “:iKP

XP2 = JxPIx50% . 000000 L%KP/ROASH

PRINT

INPUT “distance between conductor axes (mm} = “3$
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470 YP=XP2 2¥(DC/S) 2%2.9/(192+.8xXP272)

630 PRINT"vs = "3VYS

&40 PRINT"yp = "i¥YP

¢50 GOTO 730

660 °

670 REMxxxxkcalculate yp for three-core cablexxkxxx
620 INPUT “"kp (table II page 75) = ";KP

690 XP2 BxPIx50% ,0000001%KP/ROASH

it

700 INPUT “distance between conductor axes {(mm) = "35
710 BﬂﬂC=.312*(DC/S‘A2+1.LB/(XPZAZ/(192+.BXXP2“2)+.27)
720 YO = XP2 2x(DC/S) 2¥BRAC/(192+.8xXP272)

730 R = ROASHx(1+YS+YP)

740 PRINT

750 PRINT “"a.c. current resistance of conductor”

760 PRINT "at maximum operating temperature (ohm/m) = ";R
770 IF N=1 THEN 810

780 IF N=2 THEN 870

790 IF N=3 THEN 920

gog

BL0 REMxxxxxxxcalcoulate 7L for zingle-core cabDlexxrxwaxx
820 PRINT

830 INPUT "thickness of insulation (mm) = "5 TI

840 TL = RHOT x LOG(L+2%TI/0C) /{2%PI)

850 GOTO 9460

360

870 REHM xxxxxxcalculate VL for two-core belted cable with circular conductor
830 INPUT "gecnetric factor G (figure 2,page 119) = ";G

890 Tl = RHOTxG/(2%PI)

S00 GOTO 960

910 °

920 REM xxxxxxrcalculate TL tor thres-core belted cable with circular conductor
930 INPUT “geometric factor G (fiqure 3,page 120) = ";
940 T1 = RHOT*G/(2%PI)

250 *

h

960 REMworxxxcalculate T4xxopikx

970 PRINT .

980 INPUT “external diameter of cable (m) = ";DESTAR
990 £=.21:E=3.94:G6=.6

1000 REM wtable V paaze 81
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1010 H = Z/(BESTAR "G) + E

1020 KA=PIXDESTARKHA(TL/N+T2x( L+LANDAL )+ T3x( 1 HLANGAL+LANDAZ Y )/( L+LANDAL
1030 DTHETASL#=0 )
1040 DTHETAS2#=2

1050 DIFF#=ABS(OTHETAS2#-~0THETAS1S)

1060 IF DIFF#>.001 THEN 1070 ELSE 1100

1070 OTHETASL#=0THETAS2#

1080 DTHETASZ#= SGR(SIR({(OTHETA+BTHETAD)/( L+KAXDTHETAS1E)))

1020 GOTO 1050

1100 OTHETAS#= DTHETAS2#

1110 T4=1/(PI%DESTARXHXOTHETASH)

1120 RETURN

armrlfann1sa sl sunsunaaaLaa s e i ANMINIgIUN

w J 4'(
nasy (dan. 11 - 2531) Asudnlumtsemalou

ﬁhﬁnﬁﬁﬁhi:q T, T, ‘nIrudvaLiiae
(m2> ( Kem/W) ( K.m/W) (A) ' .
0.5 0.73 b.75 10.4
1.0 . 0.58 Wbz - 15.2
1.5 0.49 bl 19.2
2.5 0.35 3.70 25.9
k.0 0.43 .34 33.8
6.0 0.37 2.89 43.7
10.0 0.35 2.49 "59.7
16.0 0.29 2.22 - 78.7
25.0 0.28 1.94 103.5
35.0 0.24 1.7h 126.5
50.0 0.24 ’ 1.60 161.5
70.0 0.21 1,49 188.2
95.0 0.20 1.28 228.7
120.0 0.18 120 262.1
150.0 0.18 1.09 297.7
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1. I E C Publication 287 (1982) : Calculation of the Continuous Current
Rating of Cables (100 % Load Factor).

2. I E C Publication 50 - 461 : International Electrotechnical
Vocabulary.
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tion 50-461

conductor - A part of a cable which has the specific

function of carrying current.

plain conductor - A metal conductor in which the wire or

wires are not coated with an additional

metal.

stranded conductor - A conductor consisting of a number of
individual wires, all or some of which

generally have a helical form.

shaped conductor - A conductor the cross section of which

is other than circular.

sector—-shaped conductor - A shaped conductor the cross

section of which approximates te a

sector of a circle.

insulation (of a cable) - Insulating materials incorporated
in a cable with the specific function of

withstanding voltage.



conductor insulation

screen (of a cable)

conductor screen

insulation screen;

shield (of a cable)

-22. =

- Insulation applied on a conductor or a

conductor screen.

Conducting layer(s) having the function
of control of the electric field within
the insulation. IE may also provide

smooth surfaces at the boundaries of the
insulation an assist in the elimination

of spaces at these boundaries.

An electrical screen of non-meiallic
and/or metallic material covering the

conductor.

core screen —- Amn electrical screen of

non-metallie and/or metallic material

‘covering the insulation,

A surrounding earthed metallic layer

to confine the electric field within the
cable and/or to protect the cable from
external electrical influence.

Note. =~ Metallic sheaths and earthed

concentric conductors may also serve as

shields.



sheath

armour

bedding

reinforcement

serving
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- A uniform and continuous tubular covering

of metallic or non-metallic material,
generally extruded.

Note. — The term sheath is only used for
metallic coverings in North America,
where as the term jacket is used for

non-metallic coverings.

A covering consisting of a metal tape(s)
or wires, generally used to protect the

cable from external mechanicl effects.

A cushioning layer or layers applied to
a cable immediately beneath a metallic
layer such as the armour or the rein-

forcement.

Tapes or strips or wires, usually metal-
lic, applied over a sheath to enable it
to withstand mechnical stresses generally

due to intermnal pressure.

One or more non-extruded layers applied

to the exterior of a cable.
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belted cable - A multiconductor cable in which part of
the insulation is applied to each con-

ductor individually, and the remainder

is applied over the assembled cores.

thermal resistance (of an element of cable)
~ The temperature difference between the
interior and the exterior surfaces of

that element, divided by the heat flux

which traverses it.
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