worksheet 7.4 page 1

column 1: frequency, MHz

1400 04 column 2: channel 1 voltage, mV
2 400 04 column 3: channel 2 voltage, mV
3 400 1 . . .
Yt is the admittance derived from test results
4 395 19
5 390 34
6 390 5.9 )
From figure 7.2.7:-
6.5 385 84
7 385 145 R1:=300 Q R2 =51 Q
75 380 26 R3 =50 Q R4 — 850 O
783 360 36 L1:=200-10"° H ol — 6010~ 12 F
8 350 315 '
Turns:= 10
85 345 165
data := 9 345 105 s.:= 1..rows(data) fg = datas,l-lo6
10 345 6.2 _3
11 345 6 Ytest(s) :== | Vchl < datag 2-10
12 345 4.4 vin < 22499 et
13 340 34
14 340 3 \Vch2 « datasjg-lO_ 3
15 330 3 o « 27 -fg
16 330 24 71 RA 1 -
17 320 1.4 Jro-Cl
18 315 2.2 1 1 1 1 1
Y2 ¢ — + —( + — + - + ==
19 310 34 Rl R2 R3 Ll Z1
106 305 4.2 Isec < |Y2|-Vch2
Iprim < lIsec-Turns
Iprim
Vin

Ytg ;= Ytest(s)

Figure 7.4.2 Using test data to calculate the admittance characteristic
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Figure 7.4.3 Admittance of conductor, derived from test results
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e = 8.854-107 1% F/m

b=1710%80a m

ho = 471077 H/m wp=1  g=310% mis

resistivity of copper

=75 m length of monopole
r.=0510 8 m from micrometer measurement of conductor diameter
4-p 4 crossover frequency
Fx:= =6.89x 10 ) ’
- 12 8 See equation (2.5.14)
0

*T

nompl | _
Lp := -In(;) — 1.442x 107 °

fq:= 7.83-10° Hz

v = 4-1-fq
2
c
\Y}
2'71', ‘€EARn°E I
Cp = oér
|
In(—)
r
Rrad = 73 Q
Vsource =1 V
p-l
Rss .= —— =0.162
2
I
Gp:=0S

Rsource:=1 Q

equation (2.3.2)

L _ . .
P 251041076 inductive component value
for model

from taulated data

v = 2.349 x 10° equation (2.3.10)

equation (2.3.11)

Cp=7.077x10" 11 equation (2.3.1)

equation (5.1.3)
allows admittance value to be calculated

steady state resistance
see equation (2.5.11)

good quality insulation assumed.

guess-value for impedance of current transformer

Figure 7.4.5 Calculating values for components of circuit model
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i = 1..200 Fi=i10° Hz
: Fi
Ymodel (i, Vsource) := |Rp <~ Rss- [1+ x
o < 2:n -Fj

0 < +/(Rp+]-0-Lp)-(Gp+]j-o-Cp)
Rp+]-o-Lp
Z - J @@
0<—\/ Gp+j-o-Cp
Z1 « Zo'tanh(%)
Z2 <« Zo-csch(e)

23« 2-Z1+ 2-Z2+ Rrad + Rsource

Vsource
3]

Ymj := Ymodel (i, Vsource)

Figure 7.4.7 Calculating the admittance of circuit model over a range of frequencies
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Cp=7077x10" 1 F Lp=1442x10"° H Fx = 6.89x 10% Hz

Rrad =73 Q Rsource =1 Q Rss =0.162 Q

Vsource=1 Q
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Figure 7.4.8 Comparing response of the test with that of the initial circuit model
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Figure 7.4.9 Response of model, taking into account stored energy



