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1.1 MIMMMINTEUEASLUBIEITA (Continuous current rating) ngzudlvi

ddugegadimivarglaf - dan som 18 insun 3 inempizas s 4l Wi 1 ngompiins aday

AB = ( I2R + Jz-Wd )T.] +[12R(1 + At) + Wd]nT2 + [IER(‘I + A1+ )\7_)+Wd]n(T3+ "

- dgo e e o d
Thtin I = aszudlwdmlvaluduiimis o
B - u.d": - k)
A8 £ UMNNTBINUMLNNANBIMANLINGRN (K)
o 14 w g
R = aruduunseinfasudawianisnitug iz sduimgamgins 1 dam

gegn ( ohm/m) .
Wy = nasgy Avlusuusiaviionizeaitueny (W/m)
T, = fmdmmumwdausanionhenmgny  smie At f sheath

(K.m/W)

—3
il

TR SRR TNy ot S RPIBIVN, bedding 5:¥214 sheath
w8z armour ( K.m/W )

T3 = ﬂaﬂuﬁﬁuw1Uﬂ11u€huﬁaﬁdaﬂﬁﬂﬂﬂ11uﬂ11ﬂﬂqédﬁhnﬂﬂuanﬂwﬂ1wﬁ1

( K.m/W )
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fuamasdansay { K.m/W )
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[ AS - Wd[O'S T1+n(T2+T3¥Tu)] 3
I = [RT.I + aR(T + ATy + nROT + Aq + A (To+Ty

1.2 MIAUIMINTTEYL FENEITY

1.2.1 AEAMUMIUNS SUddaU BRI

o LT -
ANAUMUNT sEdYzasAumgampEnn s L angega 2 ndunns

\ u

Fraanail
R = R (1+ys+yp)
3
R = ﬂdﬁﬂﬁﬁuﬂﬂun7:uﬂﬁﬁhﬁaqﬁhuﬁﬁqmngﬁnWiiﬁaﬂuQQQﬂ (otm/m)
R' = ﬂaﬂuﬁﬁumﬂunixuﬂﬂiQﬂaqﬁhuﬁdqmwgﬁnﬂiiﬁqwugqqﬂ (ohm/m)
y = skin effect factor

yp = Proximity effect factor

3.1.2  A27UAUNIUN T YUFAT A28 959U

v ] 4l ] - . d' -
ﬂaﬂnwwuwwuni:uaﬂsQﬂanuﬁuuaaﬂ11uﬂ11ﬁaQﬂauwwqmngun151ﬂ41u

gedn  mla9andunas

R' = Ro[1+c(20(0-20)]

R = AWdumunssugnsazasdini 20 °C (ohm/m)
<
oL g = $syAN52BN mass temperature

8 = aompunasldaugedn  uluaannigat due



1.2.2 Skin effect factor Vg

Skin effect factor w1lfiandunis

M
xS
y =
s 192 + 0.8 x.
s
R
2 o2 BIME 45T
s R s
£ = arutweanssudlui ((Hz )
A kg w1l arsam 2w 75 @9 T E C 287
1.2.3 Proximity effect factor Yo fmsudny 2 uny
proximity effect factor wildatngunas
xu 4 2
y. = P T cl x 2.9
P 192 + 0.8 %
o \s
a4
p Rl p
d, = (Hudagudnanaza @t (m)

4]
u

TEULUI TEVITUAULANAIN (mm)

A8 kp wilfanarsiam 2 wiwm 75 28e I E C 287
'1.2.4 Proximity effect factor avd@wlWW? 3 uny

Proximity effect factor wWAlARNENNTT
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y_ = Xp 4\ 10.312{ S\ + 118
P 192 + O g;u s } s xq
p ) + 0.27
192 + 0.8 xg )
74
x2 = _§J[£ 10-7k
p R" p
d, = ‘Hudrguinaremaeint ( m )
s = TrEIMIY FEMAIQUNUEANFIUT ( mm )

ANaY ky W lFNAsIam 2 Wi 75 19 I B ¢ 287
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Dielectric losses mawiawiatalriwgluwrazivg  waldandunas

Wy = We Uitanﬁ (W/m)

R
W= 29M¢ (175s)
C = capacitance viawémﬁwmﬁumd ( F/m)
U = auanafing semaneduiudneay
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Capacitance smiuAwinan wylAanduns

c = & 1077 (F/m)
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& = relative permittivity us<audu
D. = idudrguinanenimuanuesaun (Lisam sereen) (mm)
d, = lfuirguinatemasdit (mm)
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d, = LfuRfudratazEfinT (m)
£, = AUMUIEERUIY F8¥119 AU UAY sheath (mm)
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@ W3l sheath wudulu £, LA AUAYNY ﬂw1aauﬁaqLﬁhuwguﬁnann1ﬂ1uﬁnq sheath

. Dy + Dot .
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ATIUNUNDY sheath (mm)
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sheath wildanduns
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29
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G = ATenauLTzYNan

2.1) Belted cable 2 uny FanAIN AN
mdwsenauLsaadn  wldangun 2 wh 119 1ae T EC
2.2) Belted cable 3 unu IewfwANAN
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1.3.1.2 AUATUNUAIINIBUTENIN sheath URS armour , T2
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1 2t
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3 AINUNUNYBY serving (mm. )
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TUsUnsSuNITAUIN

g X < XL - .
salutiiduntsuanaTusunsunasmaaa vl fedrepuamiunasaonmant  nizudea
4‘ w v d’d
Waegagn gL AERd T wasa i mday maedylif  uTusunsaii ey
!,, dl‘d - [ s = + 'ilv
MAILAMY LWAN (Basic) datTunlfaw  sanwalmsffazALdun A InRERYe L NEINUE Y
- . . v [y = v < ) v "".
Tidmaswinasatman wasaintayas Teudanuds  ABINILABSARENINI TR ML TUHAIA M

o 17 o 3
annla  Avmaluu

12 LS

NT "Calculate continuous current ratina of a cable”

4 PRINT "Which caple 2v

SO PRINT * 1. single-care cable”
60 PRINT 2. tuwo-core cable”

78 PRINT " 3. threa-core cable”
80 PRINT " (choose = 1,2,3]...":
30 N3 = INKEYS

10G IF N3 = ™" THEN 90

LLG PRINT N3

122 N = valL (M)

L30 PI = 3.1415926%
140 RHOT = §

150 PRINT

160 INPUT "Maximum operating temperature of conductor (oC) = ";THETA
" 170 PRINT

180 INPUT "Ambient tamperatura (oC) = “3;THETAA

190 DTHETA =THETA-THETAA

200 PRINT _

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

220 GOSUB 420
230 NUMERATOR = OTHETA - WQ (.5 % YL &+ N % (TL + T2 + 13))



S =3

OIVIDER = 2 % TL + N % 3 x (1 +« LANDAL) «# M x R x (1 + LAMDAL + LAMOAZ)

I = SQR(NUMERATOR ~ QIVIDER)

PRINT.

PRINT "0 N RN ORI K R KX KKK N RK R KK ™
PRINT

PRINT "TL (K.m/w) = ";71

PRINT

PRINT "T2 (K.m/W) = 372

PRINT

PRINT “TZ (K.msw) = ";73

PRINT

PRIMT "Td (K.m/W) = ";T4

PRINMT

PRINT “Permissible‘current rating (A) = "; I
PRINT

PRINT  "SRRRKREK KKK OO R RO R KKK
PRINT

ENO

CARUEEC TS EFTEL S5 TS TFVEIICIFTEITE TS ELT LTS

ORINT

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

RO=ROK/1000

GLPHAZO = 00393

RDASH = RO * (1 + ALPHA20 x (THETA - 20))
PRINT

INPUT "ks (tanle II page 75) = "5 KS
PRINT “rdash = ";RDASH

Xs2 3 % PI x 50 x.000000L % XS / RUQSH
YS= XS2 xXS2/( 192+ _BxXS2xX52)

IF N=1 THEN 730

IF N=2 TREN 580

IF N=3 THEN 480

REMxxxcalculate yp for two-core cable

=S

INPUT "kp (table II page 75) = "iXP
XP2 = JxkPIXI0X,CRO00QLxKP/ROASH
PRINT

o IMPUT “distance betwesn conductor axes (mm) = ":S

x (T



- 1h o

YR=XPR T2 0C/S ) TRR2 LA/ 190 L ERXP2T2)

PRINT"vs = "1VYS

PRINT "wo = "1YP

G0TQ 720

ReEMxxxxkcalculate vo for three-core caplexxkxxx
INPUT “kp (table II page 75) = "iKP

XP2 = GxPIx50x.0Q00000L*KP/RDASH

INPUT "distance between conductor axes (mm) = "33
BRAC=.312x(0C/5) 2+L.13/(XP272/( 1924 .8x¥XP272)+.27)
Y@ = XP272%(DC/S) 2%BRAC/(192+.8%xXP272)

R = RDASHX(L+YS+YP)

PRINT

PRINT "i.c. current resistance of conductor”

PRINT "at maximum operating temperature {ohm/m) = ";R
IF M=1 THEM 810

IF M=2 THEN 87G

IF N=3 THEM 220

REMxxxxkxxc3loculate VL for single-core cablexxxxxxxx
PRINY

INPUT “thickness of insulation (mm) = “; TI

TL = RHOT x LOG(L+2xTI/0C) /(2xPX)

GOYG 26

REM xxxxxxcalculate Tl far two-core belted cable uith circular conductor
INPUT “gecmetric factor G (flaure 2,page 119) = ";
TL = RHOTXG/(2x%PY)

GOTO 960

3

REM xxxxxxxcalculate Tl for three-corz belted cable with circular conductor
INPUT “geometric factor G {fiqure 2,page 120) = ";

TL = RHOTXG/(2%PT)

;

REMxxxxxxxcaloulate Todxxxwexrxx

PRIMT )

INPLT “axtarnal diameter of zable (m) = ";0ESTAR

£=.21:8=3.94:G6=.

REM %table Y maae 31



- '15..

1010 H = Z/(CESTAR "G} + E :

1020 KA=ﬁI%DESTﬁR*HK(TL/N+T2X(1+LAHOA1)+T3*(1+LHHDA1+LAHDA2))/(l+LAHDAl+LAHDﬁ2)
1030 OTHETASL#=

1040 OTHETASZHE=2

1050 QIFF%#=ABS(OTHETASZ#-OTHETASLY)

1060 IF DIFF#>.001 THEN 1070 ELSE 1100

1070 DTHETASLH#=0THETAS2%

1080 DTHETASZ#= SGR(SER{(OTHETA+OTHETAD)/(L+KAXDTHETASL#)))
1020 GOTO 1050

1100 OTHETASH= DTHETASZ2E
1110 T4=1/(PI*DESTARXHXOTHETASE)
1120 RETURN

A l#nnisawafie T sunsunaima L aad sl ansnaTguHaRiNfgAt ™
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ﬂﬁﬁuﬁwﬁhizq T T, ‘nzugnaLiiag
(mm) ( Rem/W) ( Rem/W) (a)
0.5 0.73 5.75 : 10.4
1.0 e 0.58 b.b2 1 - - 15.2
1.5 0.49 b1k 19.2
2.5 0.35 3.70 25.9
5.0 0.43 3.34 33.8
6.0 0.37 2.89 43.7
10.0 0.35 2.49 159.7
16.0 0.29 2.22 78.7
25.0 0.28 1.94 103.5
35.0 0.24 1.74 126.5
50.0 0.24 L 1.60 161.5
70.0 0.21 1.43 188.2
95.0 0.20 1.28 228.7
120.0 0.18 1.20 262.1
150.0 0.18 1.09 297.7
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tion 50-461

conductor

plain conductor

stranded conductor

shaped conductor

AR
e LYEDA

ATINUNBIDIAFRENIN LARAGe U UfNA9IN I B ¢ Publica-

A part of a cable which has the specific

function of carrying current.

A metal conductor in which the wire or

wires are not coated with an additional

-metal..

L * .
A conductor consisting of a number of
individual wires, all or some of which

generélif“have a helical form.

A conductor the cross section of which

is other than circular.

sector-shaped conductor - A shaped conductor the cross

section of which approximates to 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)

-

- 27 -

- Insulation apolied on a conductor or a
conductor screen.
Conducting-layegzs)‘haviﬁé<25e éunction
of control of the electfic field within
the insulation. If may also provide
smooth surfaces at the boundaries of the
ingsulation 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 - An electrical screen of

non-metallic and/or metallic material

"covering the insulation., T

-

A surrounding earthed metalliec 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 conductars may also serve as

shields.



sheath

armour

bedding

reinforcement

serving

L}
[R]
(b ]

i

-~ 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

nen—metallic coverings.

- A covering consisting of a metal tape(s)

or wires, generally used to protect the

cable from external mechanicl effects.

- A éﬁgﬁfaﬁfhémlayer“or>layers applied to

a cable immediately beneath a metallice
layer such as the armour or the rein-

forcement.

- Tapes.- or strips or wires, usually metal-

lic, applied over a sheath te enable it
to withstand mechnical stresses generally

due to internal pressure.

One or more non—extruded layers applied

to the exterior of a cable.



belted cable - A multiconductor cable in_which part of

the insulation is applied to each con-
duector 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 1it.
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