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1. For the overhead line of configuration shown in Fig.1 , operating at 50 Hz , calculate the
capacitive susceptance to neutral. The conductors have a diameter of 3.0 cm.
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Figure 1

Answer :
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2. A dc source of 270 V with negligible resistance is connected through a switch S to a
lossless transmission line. If the line is terminated by Z, =0.5Z...

Draw the lattice diagram and plot v, versus time until =67 where 7 is the time for a
voltage wave to travel the length of the line.
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3. A 300-km 345-kV , 60-Hz three-phase lossless line has a series reactance x =0.48 (0/km
and a shunt admittance y = j6x10™° S/km. Rated line voltage is applied to the sending end
of the line. Calculate the magnetude of receiving-end voltage when the receiving end is
terminated by one-half of the surge impedance .[one-half = a3enila]

Answer :
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4. For the four-bus power system of Fig. 2. Determine the voltages at all buses after the end
of the first iteration of Gauss-Seidel procedure. Take the acceleration factor o =1.6 and

choose the initial guess V" =V ” =1.0£0° pu.

1 2
O _O [ 3-79 -2+ j6 -1+ 53 0 |
—>
-2+j6 3.666—j 11 -0.666+ ;2 -1+ ;3
Yous = pu
-1+/j3 -0.666+; 2 3.666— 11 -2+ 6
o - 0 -1+ /3 -2+ j6 3=49 |
3 4
Figure 2.
Bus Data
Bus No. Type Pc(pu) | Qg (pu) | Pp(pw) | Op (pw) | [V [ (pu)
1 Slack Bus - - 0 0 1.04
2 Voltage-controlled Bus 1.5 - 1.0 0.8 1.05
3 Load Bus - - 1.0 0.5 -
4 Load Bus - - 0.6 0.3 -
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Answer :
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Some useful equations

Capacitance of Three-phase Lines
C- 27e,

—m‘ [F/m] (80 =8.85x 10_12 F/m)
ln( J

rb

Transmission-line ABCD parameters

Type A=D B C
Short line “ 1 zZ 0
\
Yz . YZ
Medium-length ling| 1+ 5 Z Y(l + 4)
Long line cosh(y 1) Z_sinh(y 1) [I sinh( 7 1)
Lossless line || cos(8) JZ_sin( fl) lf_“;_(_@_

The characteristic impedance Z, = \/E , The propagation constant y = \/y—z =a+jp
Y

Power Flow through Transmission Lines
|
| KS‘(L—L) ” VR(L—L) I

P, = cos(@, —9) — —[ | ol |2 cos(6, —0,)
R(3¢) ‘ | B | B | B l B A
;V~ V 1 V 2
QR(3¢) | | S(L-L) || R(L-L) ‘ Si (08 5) ] H R(L-L) 1 Si (93 GA)

‘\ | B| | B|

Gauss-Seidel power ﬂov\i/ :

For a load bus : l

P.\‘ch _ jQ.\'ch i-1 n
(k+1) _ i i (k+1) (k)
Vi - 7|: AR _ZlYu'V,/ - ZYI/‘V/
i i =

i J=i+l1

For a voltage-controlled bus :
\

-1 n
k+ *(k) +
o = —Im{V, {Zlyyyj(k 1 +ZYUV./(“}}
I= J=t

and gl(gen) = Qi + i(demand)

Use of acceleration factor :
y &) _ i) a'(V('”” _ V_(k))

i,acc ical
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