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L=2*10"1In D, H/m %
D

D, =Nr.2r.2r.2r,r.2r.2r.r.2r.2r = \/(2r)6.(r)3

D, =8/(2r)®.(re °®)® where, r=re**

D_=3/2r.2r.2r =2r
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To get D, we have 24 terms of 2r, 12 terms of 2+/3r
6 terms of 4r, and 7 terms of .

D. — (7)i/(re—o.25)7(2r)24 (2/\/37)12 (4r)6
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D, = (1+c)i/(2r)2c (re—o.25)1+c2

D _ (6+C)\2/( 2r*61/5 )30*( 2r)12C* (re_0_25 )( 6+C2)
S
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A, =2*%107"(l, In— 1 |, N 4 | In—
D D D

S
l,+1,+1.=0 (balanced ) A

A, =2*107"(I, In— . Ini)
D D

S

—2%1071, In—
D, c
L, = %2 _9x107 In2- H/m - 5

Associate Prof. Dr. Mohamed Ahmed Ebrahim



L[ = La + Lb + LC = 3La (balanced and identical )

Xit = 278t Q

If the spacing of the transmission line conductors is not
symmetrical , the linkages for different conductors would
be different and unbalanced voltages would be
produced under loading conditions.

Associate Prof. Dr. Mohamed Ahmed Ebrahim



The unbalanced condition causes unequal reactances Which cause
inductive interference with parallel communication circuits and
also result in unbalanced—phase charging currents .

T, reduce these effects , the three—phase line with
unequal spacing are transposed .

\/ Dab Dbc D
D

S

A, =2*107"1,

Linkages / m
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D, D, .D
La=2*107ln‘/ P2 Him

> X X
D

L, =2*10"' InFm H/ m

S

Arrangement of three—phase line with 3 parallel
conductors in each phase,

_ (3)°
Ds Of A _( )\/ral'DalaZ'DalaB'raZ'Da2a1'Da2a3'ra3'Da3a1'Da3a2
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bl b2

XX

_ (33
DSOf B = \)/rbl'Dble'Db1b3rb'Db2b1Db2b3rb3'Db3b1'Db3b2

Using the same procedure to obtain D¢ of C.

_ (3*3\)/
DAB _ Dalbl' Da1b2 . Da1b3 ' Da2b1' Da2b2 : Da2b3 ' Da3b1' Da3b2 . Da3b3

_ (3*3\)/
D c Dblcl'Db1c2'Db1c3'Db201'Db2c2'Db2c3'Db301'Db3c2'Db303

000 000
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Using the same procedure to obtain D_,

Dm — 3\/ Dab Dbc Dca

If the system is fully transposed,

Dm — 3\/ Dab Dbc Dca

X = 2#fL Q / phase

Associate Prof. Dr. Mohamed Ahmed Ebrahim



If the conductor has change g C/ m, then, the
dielectric flux density D at a distance X m is,

q
D p— C/ 2
2 X m

> Area which total flux passes being 272X m’

»Unit change situated in a field of unit electric flux
Density in air its force is,

367z *10° Vim
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The voltage gradient is given by,

9E _36r+10° D=36r*12°*x 0 —1gx1° L i
dx 27X X
Then ,
dE B
V,, = j - j 18*10° 1 q dX =18*12°qIn [ -18*10°qIn-
9 Dkn
E. =18*10 qu In
k=a Dka
C = a farad
E
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E,. =18*10°(q,In——q, In=)
r
=18*10°(g,In—+q, In=)
r
=18*10°(2q, In—)
r

E.. =36*10°q, In—

D D

r
D D

r
D

D
r
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_ O, Aa

36*10°q, In[r)

1

F/m
D

36*10° LnT Q O

Ua 1
D

18*10° In—
r
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EAN — EBN — ECN
Jan +0g + Q. = O
CAN — CBN — CCN
1
18*10° In?

CAN —
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Cuay = 1 o F/m
18*10° InT
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Ph (1)...... aa’
Ph (2)...... bb’
Ph (3)...... cc’
1
C.y = D F/ m/ ph
18*10 LnF

S

Dm — ?{/DAB DBC DCA
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DAB =23 Dab Dab’ Da’b Da’b' O Q

_4 _ 17 a' b
~4/D/3D./3D.D = (3)* D e o

a b

DBC =3 DbC'Dbc’ Db’c Db’c’
_4//3D.D.DA/3D = (3)** D

Using the same procedure to obtain D,
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D, of A=®JraD,,.raD,,

=4/r’(2D)(2D) = /(2D)r

Using the same procedure to obtain SGMD
of circuit B, and C.
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D

m

D

S

The term appears in inductance and capacitance

Such that, for inductance, r — re %2°

for capacitance, r =r (conductor radius)

9*10, V
Where, V : velocity of light
.- Capacitive reactonce X, = 1 0
27fC
the charging current /phase = v =\V*2xfcC A

X
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