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P1 (25): A 30 km, 34.5 kV, 60 Hz three-phase line has positive-sequence series impedance Z = 0.19+ j0.34 Q/km .
The load at the receiving end absorbs 10 MVA at 33 kV.

a) Calculate the ABCD parameters of the line,
b) The sending end voltage for a load power factor of 0.9 lagging.
¢) The total apparent power at the sending end.

P2 (10): A 150 km, 500 kV, 60 Hz three-phase overhead transmission line, assumed to be lossless, has a series
inductance of L=0.92 y H/km per-phase and a shunt capacitance of C =11.5nF /km per-phase. Draw the

nominal Tr circuit model of the line.

P3 (20): It is desired to transmit 2200 MW from a power plant to a load center located 300 km from the plant. It is
planned to use an uncompensated over-head 500 kV, 60 Hz three-phase transmission line to transmit this power. The

surge impedance of the line is given as Z, =275 Q.

So, determine the minimum number of lines to be installed between the power plant and the load center if above line is
used. Assume the practical loadability of the line when solving the problem.

P4 (45): A three-phase, 60 Hz, completely transposed 765 kV, and 370 km transmission line has four 1,272,000 cmil
54/3 ACSR conductors per bundle and the following positive-sequence line constants:
z =0.017 + j0.32 QY/km, y= j4.7x107° S/km

The sending-end voltage is held constant at the rated line voltage. Assuming a lossless line, determine the following:
- a) The theoretical steady-state stability limit (maximum real power that the line can deliver to the receiving-end).
b) The practical line loadability in MW.
c) The full-load current at 0.99 ieading power factor based on the above practical line loadability.
d) The magnitude of the exact receiving-end voltage for the full-load current found in part (c).
e) The percent voltage regulation for the above full-load current.
f) Thermal limit of the line. The approximate current carrying capacity of the given conductor is 1200 A.

The ABCD parameters for a shortline: A =D =1 B= C=0
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The ABCD parameters for a medium line:
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The exact ABCD parameters, propagation constant and characteristic impedance for any line length:

A=D=cosh(7]) B=Z.sinh(¥1) 'é:%—sinh(yz) ¥ = 1/ zy=a+jf Z. \/-:;-
C y

The exact ABCD parameters for a lossless line:

A=D=cos(fl) B=jZsin(f)a C= j—Z}—sin(ﬂl) s f=awiC m" A= %” m
8
= 3x10 m 7 =B
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Real power delivered by a lossless line is P=Ps=Pg = % sin o W
Real power delivered by a lossless line in terms of SIL is P = Vgpu Vrp (SIL)—SI—I;%— W
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