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1A. What are the different types of passive shunt compensators used in the distribution
network based on supply/load systems. (02)

1B. How the passive power filters are classified based on the connection used with neat
sketches. (02)

1C. Explain with a neat block diagram of synchronous reference frame theory based
control algorithm for a three-phase four-wire VSC based UPQC for the operation of the
DSTATCOM and DVR. (06)

2A. What are the effects of power quality problems on users? (02)
2B. Determine percentage voltage unbalance in a 3-phase 3-wire system with three phase
unbalanced load voltagesV, =0.920° pu, V, =1.1£-120" pu, and V, =0.952120° pu. (03)

2C. With the relevant phasor diagram explain the operation of three phase three wire
capacitor supported DVR to protect the sensitive loads from voltage sag. (05)

3A. Derive the expressions for the susepctances of the passive shunt compensator for load
balancing and p.f. correction (UPF) of a three phase three-wire delta connected
unbalanced load. (05)

3B. A three-phase three-wire DSTATCOM is used at 415V, 50Hz distribution system to
provide load balancing and reactive power compensation for UPF. A single-phase load
of 75kVA, 0.8 lagging p.f. load is connected between two lines of the system and
determine

a) All the three supply line currents
b) DSTATCOM currents
c) kVA rating of the DSTATCOM (05)

4A. Explain with a neat block diagram of right shunt and left shunt UPQC used for
mitigating multiple PQ problems of voltages and currents. (03)
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4B. How series active power filters are classified based on types of converter used and
which type is generally preferred and why? (02)

4C. A single phase AC mains with source impedance supplies power to a single phase
lagging p.f. load. Derive the expression for the susepctance of the shunt compensator

to get unity p.f. at the substation. (05)
5A. How three phase three-wire DATATCOMSs are classified. (02)
5B. What are the benefits of power quality monitoring? (03)

5C. A single phase 230V, 50Hz supply with feeder impedance of (0.5+j3)(} feeds a load
havingZ, =20.36.86° Q). If a PWM based DVR is used to regulate the voltage the input

voltage (230V) with minimum rating. Calculate

a) The voltage across the load terminals

b) The voltage and current rating of the DVR

c) kVA rating of the DVR (05)
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