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Equipment or materials required – Calculator
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ANSWER ALL QUESTIONS

1. 
a. For the RLC circuit shown in fig Q1a, given R = 240Ω, L=150 mH, C=0.1µF, V=12 V and f=1250 Hz; calculate:
i. The circuit current and phase angle
[2 Marks]
ii. The voltage dropped across each component
[3 Marks]
iii. The power dissipated by the resistor
[1 Mark]
iv. The total power supplied to the circuit
[1 Mark]
v. The reactive power consumed by the circuit
[1 Mark]
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Fig. Q1a
b. Draw a phasor diagram for the circuit showing voltages and currents across each component
[4 Marks]
c. Calculate the resonant frequency of the circuit using the component values from Q1a
[1 Mark]
d. At resonance, calculate:
i. The circuit current and phase angle
[2 Marks]
ii. The voltage dropped across each component
[3 Marks]
iii. The power dissipated by the resistor
[1 Mark]
iv. The total power supplied to the circuit
[1 Mark]
v. The reactive power consumed by the circuit
[1 Mark]

e. Draw a phasor diagram for the circuit at resonance showing the voltages across and currents through each component
[4 Marks]



2.  For the three-phase circuit shown in fig Q2, given: ,
, ,, 
,  
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Fig. Q2


Calculate:

a. The individual phase currents and their phase angles
[6 Marks]
b. The active, reactive, and apparent power for each phase
[6 Marks]
c. The power factor for each phase
[3 Marks]
d. Calculate the required shunt capacitors required for each phase to bring the power factor to 0.9 lagging
[6 Marks]
e. Draw phasor diagrams showing the phase voltages and phase currents before and after power factor correction
[4 Marks]



3. A three-phase transformer bank consisting of three single phase transformers is used to step-down the voltage of a 3-phase, 33kV transmission line.  If the primary current is 115A and the turns ratio is 25, calculate the secondary line voltage, secondary line current and output power in MVA for the following conditions:

a. Star / Delta connection
[10 Marks]
b. Delta / Star connection
[10 Marks]
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