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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Breakdown Mechanism of
Gases Liquid and Solid
Materials

Scilab code Exa 1.1 Example 1

1 // Chapter 1 , Example 1 . 1 Page 51
2 clc

3 clear

4 I = 600 // micor amps
5 x = 0.5 // d i s t a n c e i n cm
6 V = 10 // kV
7 I2 = 60 // micro amps
8 x2 = 0.1 // d i s t a n c e i n cm
9 // Ca l c u l a t i o n 600 = I0 ∗ exp ( 0 . 5 ∗ a lpha ) and 60 = I0 ∗

exp ( 0 . 1 ∗ a lpha )
10 alpha = log (600/60) /(0.5 -0.1)

11 printf(”Townsends f i r s t i o n i s i n g c o e f f i c i e n t = %f
i o n i z i n g c o l l i s i o n s /cm”, alpha)

12
13 // Answers may vary due to round o f e r r o r
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Scilab code Exa 1.2 Example 2

1 // Chapter 1 , Example 1 . 2 Page 52
2 clc

3 clear

4 // Re f e r i n g the t a b l e i n example 1 . 2
5 // s l o p e between any two p o i n t s ( l o g ( I / I0 ) /x )
6 // t ak i n g the gap between 2 and 2 . 5 mm
7 I1= 1.5*10^ -12

8 I2= 5.6*10^ -12

9 I0 = 6*10^ -14

10 gi1 = log(I1/I0) // g r adua l i n c r e a s e when gap i s 2
11 gi2 = log(I2/I0) // g r adua l i n c r e a s e when gap i s 2 . 5

// c l a c u l a t i o n i n t e x t i s wrong
12 slope = (gi1 -gi2)/0.05

13 printf(” S l ope = %f \n”, -slope)

14 // e v a l u v a t i n g ghama
15 e1 = exp(-slope *0.5)

16 e2 = exp(-slope *0.5) // −1 i s i g n o r ed due to the
l a r g e magnitude

17 ghama = (7*10^7 -6*e1)/(e2 *7*10^7)

18 printf(” Ghama f o r s e t 1= %e /cm \n ”, ghama)

19 //Gap between the s l o p e f o r s e t 2
20 alpha = log (12/8) /0.05

21 printf(” Alpha = %e c o l l o s i o n s /cm \n”, alpha)

22 e1 = exp(alpha *0.5)

23 e2 = exp(alpha *0.5) // −1 i s i g n o r ed due to the
l a r g e magnitude

24 ghama = (2*10^5 -e1)/(e2 *2*10^5)

25 printf(” Ghama f o r s e t 2= %e c o l i s s i o n s /cm \n”,
ghama)

26
27 // Answers may vary due to round o f e r r o r
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Scilab code Exa 1.3 Example 3

1 // Chapter 1 , Example 1 . 3 Page 53
2 clc

3 clear

4 // employ ing equa t i on Vb = K∗dˆn
5 // 88 = K∗4ˆn −−− eq ( 1 ) 165 = K∗8ˆn −−−eq ( 2 )
6 // d i v i d i n g eq ( 2 ) /q ( 1 )
7 Vb1 = 88

8 Vb2 = 165

9 n1 = 0.6286/0.693

10 K1 = Vb1/4^n1

11 // 135 = K∗6ˆn −−− eq ( 1 ) 212 = K∗10ˆn −−−eq ( 2 )
12 // d i v i d i n g eq ( 2 ) /q ( 1 )
13 Vb1 = 135

14 Vb2 = 212

15 n2 = 0.4513/0.5128

16 K2 = Vb1/6^n2

17 n = (n1+n2)/2

18 K = (K1+K2)/2

19 printf (” n = %f ( approx . ) K = %f ( approx . ) ”,n,K)
20
21 //Answer may vary due to round o f e r r o r

Scilab code Exa 1.4 Example 4

1 // Chapter 1 , Example 1 . 4 Page 53
2 // Determine ( pd ) min Vbmin
3 clc

4 clear

5 A = 12

6 B = 365
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7 e = 2.718

8 ghama = 0.02

9 K = 51

10 pd = (e/A)*log (1+(1/ ghama))

11 Vbmin = (B/A)*e*log(K)

12 printf (” ( pd ) min = %f Vbmin = %f Vo l t s ”,pd ,Vbmin)
13
14 // Answers may vary due to round o f e r r o r
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Chapter 2

Generation of High DC and AC
Voltages

Scilab code Exa 2.1 Example 1

1 // Chapter 2 , Example 2 . 1 Page 78
2 clc

3 clear

4 // ( i ) Determine v o l a t g e r e g u l a t i o n
5 C = 0.06 // micro f a r ad
6 I = 1 //mA
7 f = 150 //Hz
8 n = 10

9 V = (1/(f*C))*((2*n^3/3)+(n^2/2))

10 perc = (V*100) /(2*10*100)

11 printf (” ( i a ) Vo la tge r e g u l a t i o n = %f kV \n ”,V)
12 printf (” ( i b ) p e r c en t a g e v o l a t g e r e g u l a t i o n = %f \n

”,perc)
13 // ( i i ) R ipp l e v o l a t g e
14 delV = (1/(f*C))*(n*(n+1) /2)

15 perc = (delV *100) /(2*10*100)

16 printf (” ( i i a ) The r i p p l e vo tage = %f kV \n ”,delV)
17 printf (” ( i i b ) p e r c en t a g e r i p p l e vo tage = %f \n ”,

perc)
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18 // ( i i i ) Optimum no . o f s t a g e s
19 Vmax = 100

20 I = 10^-3

21 OnS = sqrt(Vmax*f*C*10^ -6*10^3/I)

22 // ( i v ) Maximum output v o l a t g e
23 Vout = OnS *(4/3)*Vmax

24 printf (” ( i i i ) Optimum no . o f s t a g e s = %d \n ”,OnS
)

25 printf (” ( i v ) Maximum output v o l a t g e = %d KV\n ”,
Vout)

26
27 // Answers may vary due to round o f f e r r o r

Scilab code Exa 2.2 Example 2

1 // Chapter 2 , Example 2 . 2 Page 79
2 clc

3 clear

4 // based on the c i r c u i t Fig . Ex . 2 . 2
5 V = 100 // kVA
6 R = (1/100) *(200^2/0.1) // Re s i s t a n c e o f t r a n s f o rme r
7 r = (5/100) *(200^2/0.1) // r e a c t a n c e o f t r a n s f o rme r
8 printf (” Re s i s t a n c e o f t r a n s f o rme r = %d ohm \n ”,R)
9 printf (” Reactance o f t r a n s f o rme r = %d ohm \n ”,r)

10 rC = 400/0.5 // Reactance o f c a p a c i t o r
11 rI = 20 // I ndu c t i v e r e a c t a n c e
12 ArI = rC -rI // Add i t i o n a l i n d u c t i v e r e a c t a n c e
13 Ic = ArI *1000/314 // i nduc t an c e r e q u i r e d
14 TrC = 8 // t o t a l r e a c t a n c e i n c e r c u i t i n Kohm
15 I = 0.5

16 Vsec = I*TrC // Secondary v o l t a g e
17 Vp = 4*(250/200) // pr imary v o l t a g e
18 printf (” Reactance o f c a p a c i t o r = %d K ohm \n ”,rC)
19 printf (” I ndu c t i v e r e a c t a n c e = %d ohm \n ”,rI)
20 printf (” Add i t i o n a l i n d u c t i v e r e a c t a n c e k Ohm= %d
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\n ”,ArI)
21 printf (” I ndu c t i v e r e q u i r e d = %d H \n ”,Ic)
22 printf (” Tota l r e a c t a n c e i n c e r c u i t = %d Kohm \n ”,

TrC)

23 printf (” Secondary v o l t a g e = %d kV \n ”,Vsec)
24 printf (” Secondary v o l t a g e = %d v o l t s \n ”,Vp)
25
26 // Answers may vary due to round o f f e r r o r

Scilab code Exa 2.3 Example 3

1 // Chapter 2 , Example 2 . 3 Page 68
2 // based on equa t i on 2 . 1 8
3 clc

4 clear

5 E = 30*10^3 // V/cm
6 E0 = 8.854*10^ -12 // Epse lon
7 b = 1

8 v = 10

9 sigma = E0*E

10 printf (” sigma = %e C/mˆ2 \n ”,sigma)
11 I = sigma*b*v

12 printf (” I = %e Amp”,I)
13 // Answers may vary due to round o f e r r o r
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Chapter 3

Generation of Impulse Voltages
and Currents

Scilab code Exa 3.1 Example 1

1 // Chapter 3 , Example 3 . 1 Page 104
2 clc

3 clear

4 R1 = 75 //ohms
5 R2 = 2600 //ohms
6 C1 = 25 // nF
7 C2 = 2.5 //nF
8 alpha = (10^9/2) *(1/(R2*C1)+1/(R1*C1)+1/(R1*C2))

9 beeta = (1/2)*sqrt (4* alpha ^2 -4*10^18/( R1*R2*C1*C2))

10 t1 = (1/(2* beeta))*log((alpha+beeta)/(alpha -beeta))

11 K = 0.7/(t1*(alpha -beeta))+1

12 t2 = K*t1

13 printf (” a lpha = %e \n ”,alpha)
14 printf (” beta = %e \n ”,beeta)
15 printf (” K = %f \n ”,K)
16 printf (” t1 = %e micro s e c \n ”,t1 *10^6)
17 printf (” t2 = %f micro s e c \n ”,t2 *10^6)
18
19 // Aproximat ing the c i r c u i t and n e g l e c t i n g R2
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20 t1 = 3*((C1*C2*10^ -18)/(C1+C2*10^ -9))*R1

21 // C1 and C2 a r e i n p a r a l l e l and R1 and R2 in
s e r i e s

22 t2 = 0.7*(R1+R2)*(C1+C2)*10^-9

23 printf (” t1 = %f micro s e c \n ”,t1 *10^9*10^6)
24 printf (” t2 = %f micro s e c \n ”,t2 *10^6)
25 printf (”On compar i son with the v a l u e s ob ta i n ed

through exac t f o rmu l a t e i t i s found tha t whereas
wave t a i l t ime i s more or l e s s same , \n the wave
f r o n t t ime as c a l c u l a t e d through approx imate
fo rmu la i s q u i t e e r r o n e ou s . ”)

26
27 // Answers may vary due to round o f f e r r o r

Scilab code Exa 3.2 Example 2

1 // Chapter 3 , Example 3 . 2 Page 106
2 clc

3 clear

4 t1 = 1.2*10^ -6

5 C1 = (0.3/12) *10^3

6 C2 = 0.4

7 R1 = (C1+C2)*t1/(3*(C1*C2*10^ -9))

8 t2 = 50*10^ -6

9 R1R2 = t2 /(0.7*( C1+C2)*10^ -9) // (R1+R2)
10 R2 = R1R2 -R1

11 printf (” R1 = %f ohm \n ”,R1)
12 printf (” R2 = %f ohm \n ”,R2)
13 // A l t e r n a t i v e method
14 ab = 0.7*10^ -6/(t2-t1) // alpha−beta
15 ghama = C1/C2 // l a r g e va lu e t h e r e f o r e
16 R2 = 10^3/( C1*ab) // mentioned wrong in the t e x t
17 // a lpha = beta and based on the eq : t1 = (2/ ( 2∗

a lpha ) ) l o g ( ( 2∗ a lpha ) /( alpha−beta ) )
18 alpha = 2.43
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19 beeta = 2.415656

20 R1 = (10^3/ C1)*((1/( alpha+beeta))+(62.5/( alpha+beeta

)))

21 V0 = 125*12

22 Vmax = V0/(2*R1*C2*10^ -3* beeta)

23 printf (” ghama = %f ( l a r g e va lu e ) \n ”,ghama)
24 printf (” R2 = %f ohm \n S i n c e a lpha aprox . equ l a to

beta ”,R2)
25 printf (” \n R1 = %f ohm \n ”,R1)
26 printf (” Vmax = %f kV \n ”,Vmax)
27
28 // Answers vary due to round o f e r r o r

Scilab code Exa 3.3 Example 3

1 // Chapter 3 , Example 3 . 3 Page 107
2 clc

3 clear

4 R = 1

5 C = 15*10^ -6

6 L = 2*10^ -3

7 V = 125 // kV
8 v = R/2* sqrt(C/L)

9 pow = -v*asin(sqrt(1-v^2))/sqrt(1-v^2)

10 e = exp(pow)

11 Imax = 2*V*v*e

12 t1 = sqrt(L*C)*asin(sqrt(1-v^2))/sqrt(1-v^2)

13 // based on t r i l a and e r r o r t2 =1275 micro s e c
14 t2 = 1275 // micro s e c
15 RHS = 0.5286* sin(t2 /173.2)

16 printf (” Imax = %f KA \n ”,Imax)
17 printf (” t1 = %f micro s e c \n ”,t1 *10^6)
18 printf (” t2 = %f micro s e c \n ”,t2)
19 printf (” RHS = %f \n ”,RHS)
20 printf (” Ther e f o r e , t ime to 50 p e r c en t va lu e i s 1275

15
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Chapter 4

Measurement of High Voltages
and Currents

Scilab code Exa 4.1 Example 1

1 // Chapter 4 , Example 4 . 1 Page 144
2 clc

3 clear

4 // Determine the v o l t g e when S=2 cm
5 S = 0.2 // cm
6 Vb = 24.22*S+6.08* sqrt(S)

7 printf (” Vb when S = 2 cm i s %f kV \n ”,Vb)
8 // Determine the v o l t g e when S=1.5 cm
9 S = 1.5 // cm

10 Vb = 24.22*S+6.08* sqrt(S)

11 printf (” Vb when S = 1 . 5 i s %f kV \n ”,Vb)
12 b = 75

13 t = 35

14 D = (3.92*b)/(273+t)

15 printf (” Air d e n s i t y c o r r e c t i o n f a c t o r= %f \n ”,D)
16
17 //Answer may vary due to round o f f e r r o r
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Scilab code Exa 4.2 Example 2

1 // Chapter 4 , Example 4 . 2 Page 145
2 clc

3 clear

4 // Determine the p o t e n t i a l d i f f e r e n c e
5 AP = 8^2/4 // Area o f p l a t e
6 d = 4 // mm
7 FA = 0.2*9.8*10^ -3 // Force o f a t t r a c t i o n
8 V = sqrt(FA *2*36*16*10^ -6/(10^ -9*16*10^ -4))

9 printf (” Area o f p l a t e = %f sq . cm \n ”,AP)
10 printf (” V = %f V \n ”,V)
11
12 // Answers may vary due to round o f f e r r o r

Scilab code Exa 4.3 Example 3

1 // Chapter 4 , Example 4 . 3 Page 145
2 clc

3 clear

4 d = 1 //mm
5 V = 10^3 // V
6 F = 5*10^ -3 // p u l l between the p l a t e s i n N
7 E = 1/(36) // e p s e l o n
8 A = 10^2/4 // Area o f the p l a t e
9 d1 = sqrt ((1/(2*F))*E*10^ -9*V^2*A*10^ -4) //

c a l c u l a t i o n done i n the t e x t i s wrong
10 d21 = 1/(d1 *10^4)

11 d22 = 1/(d1 *10^4+d)

12 C = (V*E*10^ -9*A*10^ -4)*(d21 -d22)

13 printf (” d = %f mm \n ”,d1 *10^4)
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14 printf (” cha rge i n c a p a c i t a n c e = %f pF \n ”,C
*10^12)

15
16 // Answers may vary due to round o f f e r r o r

Scilab code Exa 4.4 Example 4

1 // Chapter 4 , Example 4 . 4 Page 145
2 clc

3 clear

4 Imin = 2*10^ -6 // A
5 Imax = 35*10^ -6 // A
6 V = 15*10^4 // V
7 w = 2*%pi *1500/60

8 Cm = sqrt (2)*Imin/(V*w)

9 Ipeak = 2*250/15

10 printf (” Cm = %f pF \n ”,Cm *10^13)
11 printf (” At 250 kV , the c u r r e n t i n d i c a t e d w i l l be =

%f A \n ”,Ipeak)
12
13 // Answers vary due to round o f f e r r o r

Scilab code Exa 4.5 Example 5

1 // Chapter 4 , Example 4 . 5 Page 146
2 clc

3 clear

4 V1 = 150*10^3 // V
5 PD = 1200 // p o t e n t i a l d i v i d e r r a t i o
6 I = 10^-6 // A
7 t = 8 // s e c
8 V = V1/PD

9 R = V/I
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10 C = t*10^6/R

11 printf (” V = %f V \n ”,V)
12 printf (” R = %f M \n ”,R*10^ -6)
13 printf (” C = %f F \n ”,C)
14
15 // Answers p rov ided i n the t ex tbook a r e wrong

Scilab code Exa 4.6 Example 6

1 // Chapter 4 , Example 4 . 6 Page 146
2 clc

3 clear

4 i = 8*10^3 // i ( t )
5 V0 = 8 // V0( t )
6 I = 8*10^3 // A
7 rcI = 10^10 // r a t e o f change o f c u r r e n t i n A/ s e c
8 R = 8*10^3 // ohm
9 RCbyM = i/V0 // R∗C/M

10 t = I/rcI // 1/4 o f c y c l e
11 T = t*4

12 f = 1/T

13 CR = 5/f

14 M = CR/RCbyM

15 C = CR/R

16 printf (” Time f o r 1/4 c y c l e = %e s e c \n ”,t)
17 printf (” Fu l l t ime = %e s e c \n ”,T)
18 printf (” f = %e Hz \n ”,f)
19 printf (” M = %e H \n ”,M)
20 printf (” C = %e F \n ”,C)
21 printf (” R = %e \n ”,R)
22
23 // Answers may vary due to round o f f e r r o r
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Chapter 6

Nondestructive Insulation Test
Techniques

Scilab code Exa 6.1 Example 1

1 // Chapter 6 , Example 6 . 1 Page 198
2 clc

3 clear

4 Cs = 106 // micro F
5 C2 = 0.35 // micro F
6 R2 = 318 // ohms
7 R1 = 130 // ohms
8 w = 314

9 Rs = R1*(C2/Cs)

10 Cs1 = Cs*(R2/R1)

11 tang = w*Cs1 *10^ -6*Rs

12 cosp = tang

13 printf (” Rs = %f ohm \n ”,Rs)
14 printf (” Cs = %f F \n ”,Cs1)
15 printf (” tan s = %f \n ”,tang)
16 printf (” co s = %f \n ”,cosp)
17
18 // Answers may vary due to round o f f e r r o r
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Scilab code Exa 6.2 Example 2

1 // Chapter 6 , Example 6 . 2 Page 199
2 clc

3 clear

4 Cs = 106 // micro F
5 C2 = 0.35 // micro F
6 R2 = 318 // ohms
7 R1 = 130 // ohms
8 w = 314

9 Cp = Cs*(R2/R1)

10 Rp = R1/(w^2*C2*Cs*10^ -12*R2^2)

11 tang = 1/(w*Rp*Cp*10^ -6)

12 printf (” Rp = %f ohm \n ”,Rp)
13 printf (” Cp = %f F \n ”,Cp)
14 printf (” tan = %f \n ”,tang)
15
16 // Answers may vary due to round o f f e r r o r

Scilab code Exa 6.3 Example 3

1 // Chapter 6 , Example 6 . 3 Page 199
2 clc

3 clear

4 Cs = 500*10^ -12 // F
5 R1 = 800 // ohm
6 R2 = 180 // ohm
7 C2 = 0.15 // micro F
8 w = 314

9 V = 33*10^3

10 Cp = Cs*(R2/R1)

11 Rp = R1/(w^2*C2*Cs*10^ -6*R2^2)

22



12 tang = 1/(w*Rp*Cp)

13 pl = V^2/Rp

14 printf (” Rp = %e ohm \n ”,Rp)
15 printf (” Cp = %e F \n ”,Cp)
16 printf (” tan = %f \n ”,tang)
17 printf (” Power l o s s = %f watt s \n ”,pl)
18
19 //Answer may vary due to round o f f e r r o r

Scilab code Exa 6.4 Example 4

1 // Chapter 6 , Example 6 . 4 Page 200
2 clc

3 clear

4 t = 60

5 C = 600*10^ -12

6 V = 250

7 v = 92

8 R = t/(C*log(V/v))

9 printf (” R = %e ohm \n ”,R)

Scilab code Exa 6.5 Example 5

1 // Chapter 6 , Example 6 . 5 Page 200
2 clc

3 clear

4 Ca = 50 // pF
5 C = 190 // pF
6 loss = 0.0085 // l o s s ang l e o f e l e c t r o d e s
7 Er = C/Ca

8 tang = 0.0085

9 Er1 = Er*tang

10 E0 = 8.854*10^ -1
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11 E1 = E0*Er

12 jE1 = E0*Er1

13 printf (” The d i e l e c t r i c c on s t an t = %f \n ”,Er)
14 printf (” tan = %f \n ”,tang)
15 printf (” E = (%f − j %f ) ∗ 10ˆ−11 F/m \n ”,E1 ,jE1)
16
17 //Answer may vary due to round o f f

Scilab code Exa 6.6 Example 6

1 // Chapter 6 , Example 6 . 6 Page 201
2 clc

3 clear

4 w = 314

5 E0 = 8.854*10^ -12

6 Er = 3.8

7 tang = 0.0085

8 E = 40*10^5

9 sigE = w*E0*Er*tang*E^2

10 printf (” E ˆ2 = %f Watts /mˆ3\n ”,sigE)
11
12 // Answers may vary due to round o f f

Scilab code Exa 6.7 Example 7

1 // Chapter 6 , Example 6 . 7 Page 201
2 clc

3 clear

4 // Re f e r Fig Ex . 6 . 7
5 Er = 3.8

6 v = 21 // KV/cm
7 ind = v/Er // i n t e r n a l d i s c h a r g e i n kV/cm
8 V = (ind *0.9)+(v*0.1)
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9 printf (” I n t e r n a l d i s c h a r g e = %f kV/cm\n ”,ind)
10 printf (” V = %f kV rms\n ”,V)
11
12 //Answer may vary due to round o f f e r r o r
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Chapter 7

Transients in Power Systems
and Insulation Coordination

Scilab code Exa 7.1 Example 1

1 // Chapter 7 , Example 7 . 1 Page 221
2 clc

3 clear

4 // ( i )The n a t u r a l impedence o f the l i n e
5 d = 100

6 r = 0.75

7 E0 = 10^ -9/36 // Epse lon
8 L = 2*10^ -7* log(d/r) // i nduc t an c e per un i t l e n g t h
9 C = 2*E0/log(d/r) // c a p a c i t a n c e per phase per un i t

l e n g t h
10 NI = sqrt(L/C) // n au t r a l impedence
11 printf (” ( i ) The n a t u r a l impedence o f the l i n e \n”)
12 printf (” The n a t u r a l impedance = %f ohms \n\n”,NI)
13 // ( i i ) the l i n e c u r r e n t
14 V = 11000 // V
15 R = 1000

16 Z2= 1000

17 Z1 = 294

18 I = V/(sqrt (3)*NI) // the l i n e c u r r e n t
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19 printf (” ( i i ) The l i n e c u r r e n t \n”)
20 printf (” The l i n e c u r r e n t = %f amps \n\n”,I)
21 // ( i i i ) the r a t e o f power consumption
22 E1 = 2*V*R/(sqrt (3)*(Z1+Z2))

23 P = 3*E1 ^2*1000/R

24 printf (” ( i i i ) The r a t e o f power consumption \n”)
25 printf (” The r a t e o f power consumption = %f kW \n”,

P*10^ -6)

26 E2 = ((Z2-Z1)/(Z2+Z1))*(11/ sqrt (3))

27 Er = 3*(E2^2) *1000/ Z1

28 printf (” The r a t e o f r e f l e c t e d ene rgy = %f kW \n\n”
,Er)

29 // ( i v ) the r a t e o f r e f l e c t e d ene rgy
30 printf (” ( i v ) The r a t e o f r e f l e c t e d ene rgy \n”)
31 printf (” In o rd e r tha t the i n c i d e n t wave when

r e a c h e s the t e rm i n a t i n g r e s i s t a n c e , \n does not
s u f f e r r e f l e c t i o n , the t e rm i n a t i n g r e s i s t a n c e
shou ld be equa l to \n the su r g e impedance o f the
l i n e , i . e . %f ohms \n\n”,NI)

32 // ( v ) The amount o f r e f l e c t e d and t r an sm i t t e d power
33 printf (” ( v ) The amount o f r e f l e c t e d and t r an sm i t t e d

power \n”)
34 L = 0.5*10^ -8

35 C = 10^-12

36 SI = sqrt(L/C) // su r g e impedence o f the c a b l e
37 printf (” Surge impedence o f the c a b l e = %f ohm \n”,

SI)

38 ReffV = (2*SI/(Z1+SI))*(11/ sqrt (3)) // r e f r a c t e d
v o l t a g e

39 Rif = ((SI -Z1)/(Z1+SI))*(11/ sqrt (3)) // r e f l e c t e d
v o l t a g e

40 refP = 3* ReffV ^2*1000/ SI

41 rifp = 3*Rif ^2*1000/ Z1

42 printf (” Re f r a c t ed powers = %f kW \n”,refP) //
r e f r a c t e d powers

43 printf (” R e f l e c t e d powers = %f kW \n”,rifp) //
r e f l e c t e d powers

44
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45 // Answers may vary due to round o f f e r r o r

Scilab code Exa 7.2 Example 2

1 // Chapter 7 , Example 7 . 2 Page 222
2 clc

3 clear

4 Lc = 0.3*10^ -3 // H
5 Cc= 0.4*10^ -6 // F
6 Ll = 1.5*10^ -3 // H
7 Cl = 0.012*10^ -6 //F
8 V = 15 // kV
9 Ic = sqrt(Lc/Cc) // The n a t u r a l impedence o f the

c a b l e
10 Il = sqrt(Ll/Cl) // The n a t u r a l impedence o f the

l i n e
11 E = 2*Il*V/(Ic+Il)

12 printf (”The n a t u r a l impedence o f the c a b l e = %f
ohms \n”,Ic) // un i t f a i l e d to be ment ioned

13 printf (” The n a t u r a l impedence o f the l i n e = %f
ohms \n”,Il)

14 printf (” E = %f kV \n”,E)
15
16 // Answers may vary due to round o f e r r o r

Scilab code Exa 7.3 Example 3

1 // Chapter 7 , Example 7 . 3 Page 223
2 clc

3 clear

4 E = 100

5 Z1 = 1/600 // 1/Z1
6 Z2 = 1/800 // 1/Z2
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7 Z3 = 1/200 // 1/Z3
8 E11 = (2*E*Z1)/((Z1+Z2+Z3)*10^ -3)

9 Iz2 = E11 *1000* Z2

10 Iz3 = E11 *1000* Z3

11 printf (” E ’ ’ = %f kV \n”,E11 *10^ -3)
12 printf (” I z 2 = %f amps \n”,Iz2 *10^ -3)
13 printf (” I z 3 = %f amps \n”,Iz3 *10^ -3)
14
15 // Answers may vary due to round o f f e r r o r

Scilab code Exa 7.4 Example 4

1 // Chapter 7 , Example 7 . 4 Page 226
2 clc

3 clear

4 E = 500

5 t = 2*10^ -6

6 Z = 350

7 C = 3000

8 E1 = 2*E*(1-exp((-t*10^12) /(Z*C)))

9 printf (” E ’ ’ = %f kV \n”,E1)
10
11 // Answers may vary due to round o f f e r r o r

Scilab code Exa 7.5 Example 5

1 // Chapter 7 , Example 7 . 5 Page 226
2 clc

3 clear

4 E = 500

5 Z = 350

6 L = 800

7 E1 = E*(1-exp(-(2*Z/L)*2))
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8 printf (” E ’ ’ = %f kV \n”,E1)
9

10 // Answers may vary due to round o f f e r r o r

Scilab code Exa 7.6 Example 6

1 // Chapter 7 , Example 7 . 6 Page 228
2 clc

3 clear

4 e0 = 50

5 x = 50

6 R = 6

7 Z = 400

8 v = 3*10^5

9 // ( i ) Value o f the v o l t a g e wave when i t has t r a v e l l e d
through a d i s t a n c e o f 50 km

10 pow = (-1/2) *(6/400) *50

11 e = e0*exp(pow)

12 // ( i i ) The power l o s s and the heat l o s s
13 PL = e^2*1000/Z // power l o s s
14 t = x/v

15 i0 = e0 *1000/Z

16 HL = -x*i0*Z*(exp ( -0.75) -1)/(R*v) // Heat l o s s
17 printf (” e = %f kV \n”,e)
18 printf (” Power l o s s = %f kW \n”,PL)
19 printf (” Heat l o s s = %f kJ \n”,HL)
20
21 // Answers may vary due to round o f f e r r o r

Scilab code Exa 7.7 Example 7

1 // Chapter 7 , Example 7 . 7 Page 213
2 clc
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3 clear

4 // Based on equa t i on 7 . 3 , 7 . 5 and 7 . 7
5 v = 1/sqrt ((4/36) *10^ -9*10^ -7)

6 printf (” v = %e meter s / s e c ”,v)
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