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Calculation of capacities
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Power line parameters — Capacities calculation

EX. 1: Three-phase transposed power line is in the figure. Phase conductors are made of
AIFg0 mm’ , with radius r=5,8 mm. Calculate partial capacity to the ground of one conductor,

partial mutual capacity and operational capacity (all capacities per 1 kilometre of overhead line).

1
. A . .
Mean geometric height of phase conductors above the ground:
h=3h, -h, h, =39,72-8,47-847 =8,86 m
3 2
3 Mean geometric distance between phase conductors:
or8m 4—»0'?8 i E d=3 dj,-d;-dy; =
>
e = 30,78 +125% -/0,78% +1,25% -(0,78+0,78) = 1,5 m
g_
Potential coefficients:
3
o= ! -logéz ! -log2 8.86-10° _ 144 km / pF
v 0,0242 r 0,0242 5,8
. 2 + 2 . 2 + 2
1 -log\/4 h™+d” 1 -10g4 8,86" +1.,5 — 44,4 km /yF
0,0242 d 0,0242 1,5

Partial capacity to the ground per 1 kilometre of the line length:

L __ 1 =0,00429 pF/km

k =
O §+2.8 144+2-444

Partial mutual capacity per 1 kilometre of the line length:

0 44.4 =0,00191 pF/km

! —

B (6+2-8)-(6-8) (144+2-44,4)-(144-44,4)

Operational capacity of one conductor per 1 kilometre of the line length:

c=—t -1 100210 pF/km
5-0 144-444

or C=k,+3-k'=0,00429+3-0,00191=10,02-10" uF/km
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EX. 2: Three-phase transposed line is in the figure. There are marked suspension heights of phase
conductors and of ground wire.

z Phase conductors (unbundle):
O P AlFe 150 mm?*,2-r =24 mm
sag:p=1,2m
Ground wire:
1 2 3 Fe 70 mm?,2-r, =11 mm
L A sag:p-=1m
6m 6m £
A— ~ Calculate partial capacity to the ground of one conductor,
= partial mutual capacity and operational capacity (all

capacities per 1 kilometre of overhead line).

H=984m
H:

h 4 3

“

Calculation height (phase conductors):

h,=h,=h;=H-0,7-p=9,84-0,7-1,2=9m
Calculation height (ground wire):

h,=H,-0,7-p, =12,7-0,7-1=12m
Mean geometric height of phase conductors above the ground:

h=3Mh, h, h, =v9° =9m

Mean geometric distance between phase conductors:

d=3Md,-d,-d,; =%/6:12:6 =7,56m

Mean geometric distance between ground wire and phase conductors:

~30d, -, d, =36 +37 -3.4/6 +3° =5,13m
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Potential coefficients (phase conductors only):

3
o= 1 -log2 h__ 1 -log2 9:10 =131,24 km/pF
0,0242 r 0,0242 12
N4-h?+d? \J4-9% +7.56°
d'= ! -log dh+d ] -log ’ =17,02 km/uF
0,0242 d 0,0242 7,56
Potential coefficients (ground wire only):
2.h .12-10°
S, = ! -log eo_1 og2 1210 =150,41km/puF
0,0242 r 0,0242 55

z

Potential coefficients (phase conductors + ground wire):

J4-h-h +d> 9.12+5.132
L, 0 ] 1J4912 213 s 64km/uF

= -lo - 10
00242 8 4 0.0242 % 5.13

vz

Correction potential coefficient:

Factors:
N=06-9, =131,24-4,37 =126,87 km/ puF
N'=¢6"-6, =17,02-4,37=12,65 km/pF
Partial capacity of one conductor to the ground:

- . ! =6,57-10" pF/km
N+2-N' 126,87+2-12,65

0

Partial mutual capacity:

N' 12,65 S
k'= = =0,728-10 " uF /k
(N+2-N')-(N-N") (126,87 +2-12,65)-(126,87 =12,65) HEm

Operational capacity of one conductor per 1 kilometre of the line length:

| 1
N-N' 126,87 -12,65

C= =8,755-107 uF/km

or C=k,+3-k'=(6,57+3-0,728)-10" =8,755-10 uF/km

-5-



AE1BI5EN2 — Power line parameters — C

5 8 8 5,
5 8 & S.| (A B
(Skm): ' ' =
5 & & o,/ lCc D
6vz 6vz 6vz 822

(Skm )mod =A-B- D_l ’ C

5, 8, o,
8 vz 6 ;Z 8 EZ 8 ;Z 8 kor 8 kor
(Skor):B.Dil.C: 8VZ (S;ZIXSVZ 8vz 8VZ): 8_\,Z Sl S_VZ = 8kor kor
6VZ ng 652 852 6kor kor
8_8kor 6’_Skor 8'_Skor N N’ N’
(Skm)mod= 8'_Skor 6_Skor 8'_Skor = N' N N’
8' 8kor 8’_Skor 8_8k0r N' NI N
0= 1 r = 1 = ! higher
N+N' 8§-8,, +2(8'-5,,) &+28-38,,
, N’ 55,
k'= = - lower
(N=-N')N+2N') (6-8")8+25-35,,)
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Ex. 3: Calculate capacities for three-core cable with Aluminium

screen. Conductors:
Al 300 mm?’

(r=11,25mm). Conductor insulation thickness is t, =3,75mm, insulation
thickness between conductors is t, = 7,5 mm and insulation permittivity is €, = 4,2.

From figure:

c=t,+2.-r=75+2-11,25=30mm

b= CZ_EZZE. :E.\/g:%mm
2 2 2
a=g~b=g-26=17,32mm
3 3

R=a+r+t, =17,32+11,25+3,75=32,32mm

Potential coefficients:

2 2 2 2
N NS S S L 1032320217320 e
0,0242 ¢ R-r  0,0242-42 32,32-11,25

1 1 R? a?’
§=—— log ||l +—+—|=
0,0242 ¢ 3 a’ R

2 2
L e [ [143222 17320 6 99 kmF
0,0242-42 |3 1732* 3232

Partial capacity to the cable screen:

(I 1

k, = = = 0,198 uF/km
5+2-8  3,063+2-0,99




AE1BI5EN2 — Power line parameters — C

Partial mutual capacity:

) 0,99
k = = : = 0,095 uF/km
(5+2-8)-(6-8) (3,063+2-0,99)-(3,063-0,99) :

Operational capacity:

1
5-8  3,063-0,99

C= = 0,483 uF/km

or

C=k,+3-k'=0,198+3-0,095 = 0,483 uF/km



