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THIS IS AN OPEN BOOK EXAM



ANSWER ALL QUESTIONS

1. For the circuit shown in FigQ1, given:
 , 
Z1 is comprised of a 120mH inductance in series with a 20Ω resistance
Z2 is comprised of a 100mH inductance in parallel with a 52Ω resistance
Z3 is comprised of a 180mH inductance in series with a 100μF capacitance and a 15Ω resistor.
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FigQ1

Calculate:
a.  The three complex impedances Z1, Z2 & Z3
[6 Marks]
b.  The magnitude and phase of the three phase currents I1, I2 and I3
[9 Marks]
c.  The magnitude and phase of the current flowing in the neutral conductor
[4 Marks]
d.  The active power dissipated by each of the impedances Z1, Z2 and Z3.
[3 Marks]
e. The reactive power dissipated by each of the impedances Z1, Z2 and Z3.
[3 Marks]
f.  The magnitude of the apparent power dissipated by each of the impedances Z1, Z2 and Z3.
[3 Marks]
g.  The power factor for each phase
[3 Marks]
h. The capacitance required to add to each phase to correct the power factor to 0.95
[9 Marks]



2. Discuss the advantages and disadvantages of local verses central power factor correction. Give an example of a situation in which each would be used.
[20 Marks]

3. A three phase transformer bank consisting of three single phase transformers is used to step-down the voltage of a 3-phase, 132kV transmission line.  If the primary current is 170A and the turns ratio is 15, calculate the secondary line voltage, secondary line current and output power in kVA for the following conditions:
a. Star / Delta connection
[10 Marks]

b. Delta / Star connection
[10 Marks]
4. For the electromagnet shown in Fig Q4, which has a cast-iron core with a relative permeability of 2142.857, it is required that a static flux is established in the air gap of 560μWb.  Assuming zero flux leakage and no fringing of the flux lines using an electrical analogue, determine the current required in the field generating coil (N=1200 turns).  The mean length of the core L1=650mm, the air gap length La=90mm and core cross section of 40mm wide x 100mm deep. 
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Fig Q4
[10 Marks]
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