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Problem 1 

a- Explain the meaning of the term "transposition of a line," and describe how it is done. [5 Points] 

b- A salient-pole synchronous machine with negligible armature resistance has the following 
parameters all expressed in the per unit system: 

Xd =1.1 
The machine is connected to a transmission line represented by: 

A = O.98L0.2° B = 0.2L85 ° 
The load at the end of the line draws a current of 1 pu at a voltage of 1 pu. The load power factor is 
unity. Calculate the apparent power output of the machine. [10 Points] 
c- Calculate the required excitation voltage and torque angle. [5 Points] 

Problem 2 

a- Explain the. physical meaning of the term reactive power under pure sinusoidal operating 
conditions. How does a capacitor differ from an inductor in terms of reactive power in an electric 
system? [5 points] 

A 200 km, completely transposed 60 Hz, three phase transmission line has flat horizontal phase 
spacing with 10 m between adjacent phases. Each phase consists of a three-bundle conductor, with 

. outside radius of 0.014 m, a GMR, Ds= 0.0115 m, and a bundle spacing of 0.4 m. 

b- Calculate the positive-sequence inductive reactance and shunt capacitive susceptance of the 
line. [5 Points] 

c- Assume that the line has an X/R ratio of 5 and negligible shunt conductance. Find the exact A 
and B parameters of the line. [5 Points] 

d- If the sending end voltage of the line is 345 kV (line to line), find the value of the receiving end 
voltage at no load at the receiving end. [5 Points] 

Problem 3 

a- A 500 ~A, 2300/230 V single phase transformer delivers full rated ~A at 0.8 p.f. lagging to a 
load at rated secondary voltage. The primary voltage magnitude is 2400 V under these conditions 
and the efficiency is 0.97. Find the equivalent circuit parameters of this transformer neglecting the 
no load circuit. [10 Points] 

b- Consider a 2300/230 V single phase transformer whose equivalent series impedance referred to 
the high voltage side is Z=0.262 + j 0.415 Assume that the load on the secondary of the 
transformer is 400 kVA at 0.85 p.f. lagging with the. receiving end voltage maintained at 230 V. 
Find the active power input at the primary side. [10 Points] 








