PRINCIPLES OF ENERGY CONVERSION FINAL EXAM
Dr. Salih FADIL June 11,2010

#1) A three phase load draws 200 kW active power at 3 k¥, and 0.65 lagging power factor
from a power system. A capacitor bank, which is connected as A, is connected across the load
and supplies an amount of reactive power so that the new power factor becomes 1.0. Assume
that the voltage across the load is kept constant at 3 kV,, . Frequency of the applied voltage is

50 H=.

a) How much reactive power does the capacitor bank supply? What is the capacitance
value of the capacitors located at each side of the A bank?

b) If the capacitors in the bank are connected as Y, what is the new power factor seen
across the capacitor bank? ;

¢) The load is fed through a three phase line whose series impedance is 4+ 78 Q.
Calculate the total active power loss on the line before and after the A connected
capacitor bank connection.

#2) Consider the following single phase power system
a) Draw the actual equivalent circuit referred to line region.
b) Calculate the active and reactive power pumping to the system from point A shown in

the figure.
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#3) A parallel plate capacitor is connected to a source of voltage whose value is 100 sin(a)r)"
volts. If the average value of the electrostatic force of attraction between the plates, the plate
area and the dielectric thickness values are 7x10™ N, 100 em® and 1mm , respectively,

calculate £, value of the diclectric.
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