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There are 5 questions. They carry equal marks,

(5 = 6 = 30)

L. A wattmeter reads 5 kW when its current coil is connecied in R phase and voltage coll is connected
hetween R and neutral of a symmetrical 3-phase star connected system supplying a 3-phase balanced
inductive load of 25 A at 400 V.

(a) What will be the reading of the wartmeter if the cannections of the current coil retain unchanged
and voltage coll be connected between Y and B phases?

ih) What are the real and reactive power of the load?
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2. A 50 kVA. 2400/240 V transformer gives the following fest results.
OC Test : 240 V, 541 A, 186 W
SC Test : 48 V, 20.8 A, 617 W

(a) Determine the primary voltage. input current and input power factor when the transformer
suppiies a half the rated load 0.8 power factor lagging at rated voltage in 240\ side.

(b} Draw the phasor diagram showing load voltage. load current. pritnary voltage and prinary
current.
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3. A single phase. 25 kVA. 2300/230 V, 50 Hz distribution transformer draws 250 W when excited at
rated voltage and frequency with secondary oper. At reduced voltage with full load current. the
transtormer requires 300 W oinpus, when the secondary is short circuited.

i) Deterinine the efficiency of the transformer when it delivers rated load at 0.8 power factor
lagging.
(b} Find the all-dav efficieney, if the transformer has the following load cycle:
5 kW at 0.8 power factor for 4 hours ‘
10 kW at 0.8 power factor for 10 hours
15 kW at 0.8 power factor for 6 hours
20 kW at 0.8 puwer factor for 4 hours
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L. A transforruer of 30 kVA with 1 % resistance and 4 % leakage reactance is operating in parallel with
another 60 kVA transformer having 1 % resistance and 6 % leakage reactance. The combination
is delivering a load of 90 kVA at 230 V and unity power factor. Find the kVA loading on the 30
kVA transformer and the additional reactance to be connected in series with it to provide rated kVA
loading on this transformer, (The per unit values are calculated with respect to their own base.}
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5. The magnetic circuit of a relay is shown here. It is connected to an AC source of 50 Hz. The air gap
+ 18 2 e | the cross section area of the core is 50 cm? and the number of turns in the coil is 2000.
Determine the voltage required to produce force of 150 N on the bar. Neglect the fringing effect. the
reluctance of the magnetic circuit in the core and the resistance of the coil.
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