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NOTE: Aitempt jive questions in all, including Question No. | whicl is compulsory
and selecting two questions from each Part. Missing data if any cab be appropriately

assumed.
X-X-X
(1. Explain hriefly (1)
A) Why we perform polarity test on the transformers o he connected in parallel? (n
B) In which situation a dc series motor cannot be used? Support vour answer. ()

C) Draw the labeled speed torque characteristics of series DC motor for three different exlernal resistance
values. (1)

) Draw the practical equivalent circuit diagrams of a three phase translormer refer 1o the high voltage and

low vollage side. (2

F) Why we design the DC machine using lap and wave windings” (2)

) What is the prime condition in the shaded pole induction motor operation? ()

G) Define slip present in induction machine. 1s it necessary [or machine working? Wil the range of the slip

for any induction machine. : (2)
Part A

()2. A) A small industrial unit draws an average load of 100A at 0.8 power factor lagging frem the secondaries ol 1t
20007200V, 60K VA Y/ A transformer bank, Find:

(i) The power consumed by the unit in KW, (i) the total KVA used, (iii) the rated line currets available from the
translormer bank, (iv) the rated transformer phase currents ol the A- secondaries, (v) per cent ol rated load or
translormers. (vi) primary line and phase currents (vii) the kKVA rating of cach individual vanslormer. (03)

B) Write all types of losses present in transformer. Alsa cxplain the effeet of frequency chan ze on these lusses ofthe

transformer supported by the formulas. (03)
(3. A) What is an autotransformer? Explain the construction and types ol autotransformer i dztail, (15)
BB) Explain commutation process in detail with suitable diagrams. (031

Q4. A) A 1SKW, 250V, 1200 RPM shunt motor has 4 poles, 4 parallel armature petls. and 900 armature
conductors: R, = 0.2 €. At rated speed and rated outpul the armature current is 75 A and I;= .5 A, caleulate (i) the
Mus per pole. (ii) the torque developed. (iii) rotational losses. (iv) efficiency (v) the shaft Td and (vi) if the shal
load remains fixed. but the field flux is reduced to 70% ol (s value by lield control. determme the new operating

speed. (05)

B) Explain the speed control methods applicd to DC Shunt motar in detail with suitable diag ams. (05)
Part B

(5. A) Explain the rotor e.m.f. injection method nfspéec] control of induction motor. (05)

13) The active power input to a 415V, 50Hz. 6 pole, three phase induction motor running at $70 RPM s 41T KW, The
input power factor is 0.9. the stator losses amount (0 1 1ICW and the mechanical losses total .2 KW, Calculate line
current, slip, rotor copper loss, mechanical power outpul and elliciency. (0

Q6. A) Explain the effect of slip on the following rotor parameters (i) frequency (i) induced el (iii) current (iv)
power factor (v) reactance (vi) impedance. (05)

B) Explain rotor resistance speed control of induction mator. (05)

()7. A) Draw and explain the equivalent circuit of a single phase induction motor based 01 Jouble revalving field
theorv (03

B) Explain why starting torque in capacitor start induction motor is more than resistance spl t phase induction moter

with the help of diagrams? (15)
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