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II/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018

Second Semester

ELECTRICAL & ELECTRONICS ENGINEERING

ELECTRICAL MACHINES-II

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory 14X1=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) How can Iron losses be measured in transformers?

b) What kind of oil used in transformer?

c) Why an induction motor cannot run at synchronous speed?

d) Why the power factor of induction motor low at starting?

e) What are the advantages of shell type transformers?

f) Draw the phasor diagram of ideal transformer on no load?

g) What is the maximum efficiency condition for transformer?

h) What connection of transformers used for step-up and step-down transformers?

i) How can eddy current loss be minimized?

j) What are the advantages of wound rotor motors?

k) What is double cage induction motor?

l) Why no load power factor of induction motor is poor?

m) What are advantages of sumpner’s test?

n) Write the applications of shaded pole motor?

UNIT-I

2. a) Draw General schematic of a single phase transformer. Describe its working

principle and diagram. Deduce the expression for emf in secondary?

b) A single phase transformer on full load has an impedance drop of 20V and resis-

tance drop of 10V. Calculate the value of power factor when its regulation will be

zero.

P.T.O

1



3. a) Draw the connection diagrams for OC & SC tests of single phase transformer and

describe briefly how would you performance the above tests?

b) A single phase 5:1 step down transformer takes no-load current of 0.8 A at p.f of

0.25 lagging with LV winding as open. The secondary is connected to a load,

taking a current of 100A at 0.8 pf lagging. Find the primary current and power

factor.

UNIT-II
4. a) Discuss essential and desirable conditions to be fulfilled for operating two single

phase transformers in parallel?

b) A 3-phase transformer has 400 turns on the primary and 80 turns on secondary.

The supply voltage is 6.6 kV. Find the secondary voltage on No-load when the

winding are connected in i.Star/Delts, ii.  Delta/Star.

(OR)
5. a) Derive the expressions for output voltage and power in Scott-connection, Also

compared to 3 Phase transformer.

b) Explain different cooling methods for Power transformers in detail.

UNIT-III
6. a) Draw and explain the equivalent circuit 3  induction motor and comment on slip

b) Draw the torque-speed characteristics of poly phase induction motor and clearly

indicate the effect of change in rotor resistance.

(OR)
7. Draw the circle diagram of a 20 hp, 400 V, 50 Hz, 3 Phase star-connected induction motor

from the following test data (line value) No-load 400 V  9A  pf 0.2. Blocked rotor 200V

50A  pf 0.4. From the circle diagram find (i) line current and power factor at full-load.

(ii) Maximum power output.

UNIT-IV
8. a) Explain the phenomenon of cogging and crawling in squirrel cage induction

motors.

b) Write a brief note on Induction Generator and its applications.

(OR)
9. a) Explain why single phase induction motor does not self start. Discuss its opera

tion based on double revolving field theory.

b) Discuss the operation of shaded pole motor with help of neat sketch.
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Answer Question No.1 Compulsory 14X1=14 M

Answer ONE Question from each Unit 4X14=56 M

1. a) Define faradays laws of electromagnetic induction

b) What are the reasons for eddy current losses in transformer

c) Write the properties of transformer oil

d) Define regulation of transformer

e) Define all day efficiency of transformers

f) What is the relation between maximum torque and starting torque

g) What are the different speed control mechanisms for 3
'

  induction motor..

h) What are the conditions for parallel operation of transformers?

i) What is the effect of increasing rotor resistance in 1
'

  induction motor?

j) How can the direction of a capacitor-run motor be reversed?

k) Define double cage rotor?

l) Define cogging in induction motors?

m) What are the applications of shaded pole motor?

n) Write the most useful features of Slip ring induction motor?

UNIT-I

2. a) Draw the phasor diagrams for a transformer when it is at no-load and the load at

lagging pf.

b) Discuss the procedure for conducting OC and SC tests on a 1
'

  transformer..

Derive expressions for various losses?
P.T.O
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(OR)

3. a) Draw the approximate equivalent circuit of a transformer referred to the primary

side

b) A 300 KVA, 6.6 KV/415 V, 1
'

  transformer has an effective impedance of

(4+6j)Ω  referred to HV side. Estimate the full load voltage regulation at 0.8 p.f.

lagging and 0.8 p.f leading.

UNIT-II

4. a) Explain the conditions in detail, that must be fulfilled for the satifactory parallel

operation of two 1
'

  transformers.

b) Draw the Scott connection of transformers and mark the terminals and turn-ratio.

(OR)

5. a) Draw and explain open V connection with help of phasor diagram. What are the

advantages?

b) A 400/100, 5KVA, two winding transformer is to be an auto transformer to supply

power at 400V from 500V source. Draw the connection diagram and determine

the KVA output of the auto transformer.

UNIT-III

6. a) Derive the expression for developed torque 3-
'

  induction motor and find the

condition for maximum torque.

b) A 200 KW (output), 3300 V, 3
'

 , star connected induction motor has a synchro-

nous speed of 600 rpm. The full load slip is 1.8% and full load p.f 0.85 stator

copper losses-2540 W. iron losses=3000W, Rotational losses=1200W. Calculate

i) The rotor copper losses

ii) The line current

iii) The full load efficiency

(OR)

7. a) Explain slip-torque characteristics of 3-
'

  induction motor with necessary equa-

tions.

P.T.O
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b) What are the various losses in an inductance motor? On what factors do they

depend?

UNIT-IV

8. a) Explain the operation of 1
'

  induction motor using split-phase technique.

b) Discuss the constructional details of Double cage Induction motor and mention its

advantages.

(OR)

9. a) Explain different speed control schemes for 3
'

  induction motor in detail.

b) Describe the constructional features and operating characteristics of a shaded-pole

motor. List out different applications?
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Answer Question No.1 Compulsory 12X1=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What is an ideal transformer?

b) What is magnetizing current?

c) Why circular coils are always preferred over rectangular coils for windings of

transformer?

d) Why a starter is necessary to start induction motor?

e) Why the power factor of a squirrel cage induction motor is low at light loads?

f) What measure can be taken for minimizing the effect of crawling?

g) What applications of tap changing transformers?

h) What advantage is obtained with the delta-connection?

i) What are the advantages of wound rotor motors?

j) Define slip and slip frequency?

k) What is double cage induction motor?

l) Why no load power factor of induction motor is poor?

UNIT-I

2. a) Explain the operation of single phase transformer and sketch the phasor on No-

load?

b) Obtain the equivalent circuit of single phase, 4 kVA, 200/400V, 50Hz transformer

from the following test results. P.T.O
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OC test: 200V 0.7V 70W on LV side

SC test: 15V 10A 80W on HV side

(OR)

3. a) Explain OC and SC test on Single phase transformer and derive expressions for

losses.

b) A 300KVA, 6.6 KV/415 V, single phase transformer has an effective impedance of

(4+j6)   referred to the HV side. Estimate full load voltage regulation at 0.8 p.f

lagging and 0.8 p.f leading.

UNIT-II

4. a) Explain the significance of vector grouping of transformers.

b) A 300kVA transformer with 1% resistive and 4% reactance is connected in paral-

lel with a 250 kVA transformer with 1.5% reactance and 5% reactance. The

secondary voltage of each transformer is 400 v on No-load. Find how they share

the load of 530 kVA at pf of 0.8 lagging.

(OR)

5. a) Explain the load sharing in the parallel operation of two transformer. On which

factor these depends?

b) Discuss the Scott connection and derive relation for turns ratio.

UNIT-III

6. a) Explain the construction and working of a 3 phase induction motor.

b) A 200 KW (output), 3300 V, 3 , stat connected induction motor has a synchro-

nous speed of 600 rpm. The full load slip is 1.8% and full load p.f 0.85 stator

copper losses=2540 W. iron losses=3000W, Rotational losses=1200W. Calculate

i) The rotor copper losses

ii) The line current

iii) The full load efficiency.

(OR)

7. a) Explain the procedural steps to construct the circle diagram for an Induction

machine?

b) Explain slip-torque characteristics of 3 phase induction motor with necessary

equations and derive expressions for maximum, starting torque?

P.T.O
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8. a) Explain the operation of Single Phase induction motor using split-phase

technique.

b) Discuss the constructional details of Double cage Induction motor and write its

advantages.

(OR)

9. a) List out different starting methods for 3 phase induction motors, explain any one

method.

b) Compare the slip torque characteristics of various types Single Phase Induction

motors.

UNIT-IV
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1. a) What is meant by equivalent resistance of a transformer?

b) What advantages are possessed by auto-transformer?

c) What are the advantages of a 3-phase unit transformer over three single phase

transformer.

d) What are the various losses in an induction motor?

e) How to choose the number of slots for an induction motor.

f) Why the slots on the rotor of an induction motor are usually skewed.

g) Write the output equation of a transformer.

h) Write the output equation of a induction motor.

i) What is the principle of induction generator?

j) What is the efficiency of transformer?

k) What can’t an induction motor run at synchronous speed?

l) Why starting methods are needed for 3-phase induction motor?

UNIT-I
2. a) Draw the approximate equivalent circuit of a transformer referred to the primary

side and indicate how it differs form the exact equivalent circuit.

b) A transformer with normal voltage impressed has a flux density of 1.4 Wb/m2 and

a core loss comprising of 1000W eddy current loss and 3000W hysteresis loss.

What do these losses become under the following conditions? (i) Increasing the

applied voltage by 10% at rated frequency. (ii) Reducing the frequency by 10%

with normal voltage impressed.

P.T.O
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(OR)
3. a) Explain the procedure to conduct the Summer’s test and obtain the different

circuit parameters to eastimate the performance of the transformer.

b) The core of a 100 kVA, 11000/550 V, 1-phase core type transformer has a cross-

section of 400 cm2. Find (i) the number of HV and LV turns per phase and (ii) the

e.m.f per turn if the maximum core density is not exceeding 1.3 Tesla. Assume a

stacking factor of 0.9. What will happen if its primary voltage is increased by 10%

on no-load?

UNIT-II

4. a) Explain about the star-star, star-delta and delta-star connections used in 3-phase

connection of transformers. Discuss their advantages and disadvantages.

b) A balanced 3-phse, 100 kW load at 400V and 0.8 p.f lag is to be obtained from a

Balanced 2-phase, 1100V lines. Determine the kVA rating of each unit of the

Scott-connected transformer.

(OR)

5. A 3-phase transformer has a delta-connected primary and is supplied at 11000V. The

terminal voltage (line voltage) of the star-connected secondary at 0.8 power factor lagging

is 400 V. The effective resistance and reactance drops are 1.5% and 6% respectively,

Determine the approximate transformation ratio.

UNIT-III

6. a) Describe the constructional details of a 3-phase squirrel-cage and phase wound

induction motors. Also discuss the applications of various types of starters used

for starting these motors.

b) A 50Hz, 440 V, 3-phase, 4-pole induction motor develops half the reted torque at

1490 r.p.m. With the applied voltage magnitude remaining at the rated value, what

should be its frequency if the motor has to develop the same torque at 1600 r.p.m?

Neglect stator and rotor winding resistances, leakage reactances and iron losses.

P.T.O
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(OR)

7. a) Derive the torque-slip equation for a 3-phase induction motor and also the equa-

tion for slip at which maximum torque occurs.

b) An 8-pole 50 Hz, 3-phase slip ring induction motor has effective resistance of

0.08 ohm/phase. The speed corresponding to maximum torque is 650 rpm. What

is the vlaue of resistance to be inserted in rotor circuit to obtain maximum torque

at starting?

UNIT-IV

8. a) Draw the schematic diagram and explain the principle of induction generator.

b) Briefly epxlain the double field revolving theory in relation to single phase AC

motors.

(OR)

9. a) Explain the starting methods of induction motors.

b) Write equivalent circuit for single phase induction motors.
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