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o= 471077 Him £ = 8.854-107 12 F/m

p=1710 ° Q m =1 m
s:=4-107° m r=0510"° m
q
Rssy = p_2 Rss3 := Rssy Rssy := 0.005 Q
1
4.
Fxi= —° > - 689x10% Hz
uom -r
Lc ol In 2:hs H
1= :
2o r/s? + 4-h?
\
no'l [ \/s?+ 4.h?
Lcy = In H
2-n S )
Lcg = L
2
1 (1
Cc=—-| - F
Lc (c)
Fq = ! =7495x10"  Hz
q 4../Lc1-Cecq .
Component values for circuit model of figure 4.2.3:-
0.011 1.275x 10~/
Rss _3 Lc g
N =1 25x10 ) =1 1.116 x 10
0.011 1.275x 10~ '
0 10’
Zn=10] Q Zf=| 0 Q
0 107

Figure 4.3.2 Deriving circuit parameters

¢ = 2998-10%  mis

3

h:=1.10 ° m

see figure 4.3.1

equation (2.5.11)

equation (2.5.14)

equation (2.11.3)

equation (2.3.8)

equation (2.3.9)

4364 x 10 11
Cc =| 4.986x 10 10
4.364x 10~ 11
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Gec=1|0 S
0



worksheet 4.3 page 2

Zbranch(f) = o <« 2:n -f
for iel..3

{ f
Rcj < Rssj- |1+ = equation (2.5.15)

0 <—\/(Rci+j-oa-LCi)-(GCi+j-co-CCi)

\/RCi+j-(o-LCi
20 | —F—

equation (4.2.1)

GCj + j o -Ccj .
i+ et equation (4.2.2)

21 )j < Zo-tanh(%)
equation (4.2.3)

Zy i < Zo-csch(o)

Z equation (4.2.4)

Zloop(f ,Zf) .= |Z « Zbranch(f) equation (4.2.6)
Z11«Zm+2Z1 1+2p1+2p 2+21 2+ 2
212« ~(Z1 2+ 23 2+ Zmp)
Zl3<——(22,1+22’2)
214« 7Zp 7
L22«Zmp+2Z1 2+ 2Zp 2+ 2Zp 3+ 721 3+2Zm
7232y 7
224« ~(Zp 2+ 23 3)
233« Zfp+Z1 20+ 2Zp 2+ 2p 1+ 21 1+ 21
734« —(Z1 2+ Zp o+ Zfp)
ZAA« Zf3+ 21 3+ 2Zp 3+ 2p 2+ 21 2+ Zfp
Z11 712 713 z14
Z12 722 723 Z24
Z13 723 733 Z34
Z14 724 734 744

Figure 4.3.4 Calculating branch impedances and loop impedances
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n:= 100 s=1.4n
1
V= 0 V
" 0
0
Yocs := |f « Fg
Z <« Zloop(f , Zf)
| « Isolve (Z,V)
12]

o

[
w

-
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defining the spot frequencies

defining the voltage source

Main Program

Defining the current at the near end of the
victim line when the far end is open-circuit.
See figure 4.3.3.

Figure 4.3.5 Calculating frequency response of open-circuit transfer admittance

Page 3 of worksheet

AN
0.1f

0.01-

N\

Yoc 1><10_3

1x10~ 4

1x10~°

.
\
//

1x10~©

1x10°

2x10° 3x10°

F Hz

Figure 4.3.6 Transfer admittance with open circuit terminations
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0
Zf = 0 YSCS = f < FS
0 Z « Zloop(f, Zf)
| « Isolve (Z,V)

Transfer admittance with short circuit terminations ||2‘

76.432

Lc .

Zf = o Zf =| 6.69 Ycritg .= [f <« Fg

76.432 Z « Zloop(f , Zf)
Transfer admittance with critical damping || T Isolve (2, V)

12

Figure 4.3.7 Calculating frequency response for short-circuited and critically damped lines
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Figure 4.3.8 Transfer admittance for open circuit, short circuit, and critically damped lines.



