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#1
A three-phase synchronous generator is rated 50 MVA, 13.2 kV, 0.8 p.f lagging and has a synchronous reactance of 20%. The generator is connected to a 60-MVA, 13.4/138-kV, three- phase transformer having a reactance of 15%. The generator is initially operating at no load and rated terminal voltage. A three-phase fault suddenly occurs on the transformers high voltage terminals.

Choose the generator ratings as base quantities and determine:

a) The short circuit current supplied by the generator.
b) The generator's terminal voltage.

(14 marks)

#2
 A single line-to-ground fault occurs at point F in the system shown in Fig. 1 at rated voltage of 33 k V and no load. The apparatus ratings are as follows:


G1: 6.6 kV, 10MVA, X1=X2= 10%, Xo= 2%.

G2: 6 kV, 5 MVA, X1=X2= 5%, Xo= 3%, Xn= 4%


T: 6.6/33 k V, 15 MVA, X= 5%.


Line: X1=X2= 20 Ω, Xo= 50 Ω.


Choose a base MVA of 15 MVA and a base voltage of 33 kV in the transmission line region and calculate:
a) The subtransient fault current at the fault.

b) The voltage of phase c at the terminals of the two generators.
 (18 marks)

# 3 

A transmission link shown connects an infinite busbar supply of 33 kV, to a load busbar supplying a load of 8 MVA, 0.85 p.f lagging. The link consists of a line of effective impedance of 5 + j9 Ω feeding the load busbar  via a transformer 33/11 k V with an impedance of 1.5 + j 15 Ω referred to 33 k V, and  tap range of ± 10x1%.Calculate:
a) If the supply voltage is maintained at 33 k V, Use double stage method to calculate the voltage at the load VR. Assume the transformer taps are not used, ε = 0.5 KV

b) If the desired voltage at the receiving end is VR =11.5 k V find the number of tabs necessary to use on the transformer, and the real voltage that can be obtained at bus R.
c) If the transformer's tabs that are determined in part (b) are fully used, calculate the reactive power required from a shunt capacitor connected to the load busbar to increase the load voltage VR to 12 kV.
(18 marks)
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