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1. a)  
Explain mutual flux, leakage flux, magnetizing reactance and leakage reactance of 
transformer.  








    b) 
A 100 KVA transformer has 400 turns on the primary and 80 turns on the 
secondary. The primary and secondary resistances are 0.3 and 0.01 
respectively. The corresponding leakage reactances are 1.and 0.035 
respectively.  Calculate the equivalent impedance referred to primary circuit.
2. a)  
Derive the condition for the maximum efficiency of the transformer.  8 Marks

    b)  
A 100 KVA single phase transformer has an iron loss of 1 KW  and full load 
copper  loss of 1.5 KW.  Find the maximum efficiency at a power factor of 0.8 
lagging and the corresponding KVA loading. 

3. a)
Explain the following characteristics of an auto transformer with two winding 
transformer:


(i) Rating


(ii) Losses


(iii) Impedance drop

(iv) Voltage regulation




   b)  
The primary and secondary voltages of an auto transformer are 500V and 400V 
respectively.  Show with the aid of a diagram, the current distribution in the 
winding when the secondary current is 100A and calculate the economy of Cu in 
this particular case.


4. a)
Discuss the constructional details of the three phase transformers with necessary 
diagrams. Mention their advantages and disadvantages of different 3( 
transformers.









    b)
Draw the phasor diagrams and winding connection of a three-phase transformer 
for (i) Group 1: phase displacement of zero degrees, (ii) Group 2: phase 
displacement of 180 degrees.


5. a)
Explain why an induction motor cannot develop torque when running at 
synchronous speed. Define the slip speed of an induction motor and deduce how 
the frequency of rotor currents and magnitude of rotor emf are related to slip.

b)
A 4-pole induction motor is energized from a 50 Hz supply. If the machine runs on full load at 2% slip, determine the (i) rotor speed with respect to resultant rotor field, (ii) stator resultant field speed with respect to rotor structure, and              (iv) frequency of rotor currents.
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6. a)
Explain the differences between the characteristics of slip-ring and squirrel cage polyphase induction motors.  Sketch a typical characteristics for each.

    b)
A 4-pole, 3-phase, 50Hz induction motor has a full load slip fo 3% and maximum torque of twice the full load torque.  Clearly specifying any approximation you may need to make, calculate the starting torque of the motor as a percentage of full load torque.

7. a)
Explain the principle of 3-phase induction motor with the help of rotating magnetic field.

b)
A 6-pole, 50Hz, 3-phase induction motor running on full load develops a useful torque of 160 N-m and the rotor emf is absorbed to make 120 cycles/min.  Calculate the net mechanical power developed.  If the torque loss in windage and friction id 12N-m, find the copper loss in the rotor windings, the input to the motor and efficiency.


Given stator losses = 200W (inclusive of core loss).
8. a) 
Explain with neat sketch the star-delta starter. Obtain the expression for starting current and torque.

b) 
A 3-phase, 400V, distribution circuit is designed to supply 1200A. Assuming that three phase squirrel cage induction motor has full load efficiency of 0.85 power factor 0.8 starting current is 5 times the rated current what is the maximum possible KW of motor if it is designed to use star-delta starter.
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1. a) 
Draw the equivalent circuit of a single phase transformer. Show how the 
equivalent circuit can be simplified without introducing much error.  

b)  
Prove that the secondary resistance R2 and reactance X2 of the transformer referred to primary side are R2/K2 and X2/K2 respectively, where K is transformation ratio.

2. a) 
Derive the expression for voltage regulation of a transformer from the simplified 
approximate equivalent circuit and obtain condition for zero regulation.  10 Marks

    b)  
The primary and secondary windings of 30 KVA 6000/230 V transformer have 
resistances of 10 and 0.016 respectively.  The total reactance of transformer 
referred to primary is 23 .  Calculate the percentage regulation of transformer 
when supplying full load current at a power factor of 0.8 lagging.

3. a)
Explain, How a two winding transformer can be converted into an auto 
transformer?  What is its new rating?






    b)  
Two single phase transformers with equal turns have impedances of (0.5 + j3) 
ohm and (0.6 + j10) ohm with respect to the secondary.  If they operate in 
parallel, determine how they will share a total load of 100KW at p.f. 0.8 lagging?

4. a)
Discuss in detail the effect of  (i) current harmonics, (ii) voltage harmonics on 
the performance of three phase transformers.



   b)
Explain how the harmonics can be suppressed using Star/Delta earthing 
transformer. Draw the relevant connection diagram.

5. a)
Explain how the torque is produced in the rotor of an induction motor?

   b)
(i) Show that the relative speed between resultant rotor field and resultant stator 
field of a 3-phase induction motor is zero, (ii) Derive the expression for the 
rotor e.m.f and rotor current of an induction motor.

6. 
A 4-pole, 3-phase slip ring induction motor is coupled mechanically with a synchronous motor having 2 poles.  The synchronous motor and stator of the induction motor are fed from 50Hz voltage source.  What will be the frequency of the emfs at the rotor terminals if the synchronous motor is driven:

a)
In a direction opposite to the induction motor stator rotating field.

b)
In a direction of the induction motor stator rotating field. If the frequency of the rotor voltage is required to be 300Hz, then calculate.

c)
 The number of poles that the induction motor must have.
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7. a)
Derive the expression for torque in an induction motor

    b)
Derive the condition for maximum torque.

8. a) 
A 10KW, 400V.3-phase induction motor has full load efficiency of 0.87 and power factor 0.85. At stand still at rated voltage the motor draws 5 times full load current and develops a starting torque of 1.5 times full load torque. An autotransformer is installed to reduce the starting current to give full load torque at the time of starting. Calculate the voltage applied line current.

b) 
A 3-phase squirrel cage induction motor has maximum torque equal to thrice the full load   torque. Determine the ratio of starting torque to full load torque if started by (a) DOL starter (b) star delta starter.
            The maximum torque occurs at 0.1 slip.
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1. a)
 Draw the phasor diagram of a transformer on no load and explain the function of 
active and reactive components of no load current of transformer.

    b)  
Explain why transformer rating will be given in KVA but not in KW.
2. a)  
Define efficiency and regulation of a transformer.  Show how the 
power factor 
affects both of them.





    b)  
The maximum efficiency of 50 KVA transformer is 97.4 % and occurs at 90 % of 
the full load.  Calculate the efficiency of transformer at 



(i)  
Full load 0.8 power factor lagging



(ii) 
Half full load 0.9 power factor.

3. a)
What are the advantages and disadvantages of autotransformers?


    b)
Two transformers have the following particulars:

Transformer A

Transformer B

Rated current



200A


600A

Per unit resistance


0.02


0.025

Per unit reactance


0.05


0.06

No-load emf



245V


240V


Calculate the terminal voltage when they are connected in parallel and supply a 
load impedance of (0.25 + j0.1)ohms.





4. a)
Explain why the magnetizing current in the transformer is non-sinusoidal even 
though the voltage applied to the primary is sinusoidal?

   b)
A 3-phase, 3-winding, delta/delta/star, 33000/1100/400 V, 200 kVA transformer 
has a secondary load of 150 kVA at 0.8 pf lagging and a tertiary load of 50 kVA 
at 0.9 pf lagging. The magnetizing current is 4% of rated load, the iron loss 
being 1 kW. Calculate the value of the primary current when the other two 
windings are delivering the above loads.

5. a)
Does the induction motor have any similarities with the transformer? Compare 
the similarities and differences between them.

   b)
Show that a rotating magnetic field is produced in the air-gap, when a balanced 
three-phase ac supply is given to the stator of a 3-phase induction motor. Justify 
your claim with necessary mathematical equations.

Contd…2

Code No: RR-220205


.2.



Set No. 3
6. 
A 420V, 6-pole, 50Hz, star connected induction motor has a stator impedance of 0.07 + J0.30( and standstill rotor impedance referred to stator is 0.08 + j0.37(.  

The magnetizing current is neglected.  Determine

a) The maximum internal power developed and the corresponding slip and

b) The maximum internal torque and the slip at which it occurs.

7. a)
Explain the torque development process in an induction motor and its dependence on rotor slip.

    b)
A 12 pole, 3-phase, 50Hz induction motor draws 2.80A and 110Kw under the block rotor test.  Find the starting torque when switched on direct to rated voltage and frequency supply.  Assume the stator and rotor copper losses to be equal under the blocked rotor test.

8. a) 
Explain the starting method of wound rotor induction motor and its advantages.

b) 
Calculate the value of resistance elements of 5-step starter for 3-phase 400V wound rotor 
induction motor. The full load slip is 3%, rotor resistance per phase is =0.015. If  (i) the starting current is limited to full load current. (ii) the starting current is limited to 1.5 times full load current.
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1. a)  
“Transformer should not be connected to a DC supply”.  Explain.


b)  
A single phase transformer with 10 : 1 turns ratio and rated at 50 KVA, 2400/240 volts, 50 Hz is used to step down the voltage of a distribution system.  The L.V. side voltage is kept constant at 240 V.  Find the value of load impedance on         L.V. side so that the transformer will be loaded fully.  Find also the maximum flux in the core if L.V. side has 23 turns.


2. a) 
Prove that the efficiency of single phase transformer will become maximum when 
variable loss is equal to constant loss.



    b) 
The All day efficiency of 200 KVA single phase transformer is 96 % when it is 
loaded as follows.  


    Load
    Power factor 
No. of hours



  120 KW

0.8 lag

       12 

  150 KW

1.0

       8 

   No load

 --

       4


If the maximum efficiency of this transformer occurs at 80 % of full load at UPF 
find the iron loss and full load copper loss.



3. 
A 20KVA, 2300/230V, two winding transformer is to be used as an auto 
transformer, with constant source voltage of 2300V.  At full load of unity power 
factor, calculate the power output, power transformed and conducted.  If the 
efficiency of the two winding transformer at 0.6p.f. is 96%, find the auto 
transformer efficiency at the same power factor.


4. a)
Draw the phasor diagrams corresponding to parallel operation of transformers 
with (i) equal voltage ratio and (ii) unequal voltage ratios.



    b)
Two single phase transformers A and B of equal voltage ratio are running  in  
parallel and supplying a load of 1000A at 0.8p.f. lag.  The equivalent 
impedances of the two transformers are (2 + j3) and (2.5 + j5)ohms 
respectively.  Calculate the current supplied by each transformer and the ratio of 
the KW output of the two transformers. 
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5. a)
With the help of neat sketch, explain the constructional features of a three-phase 
induction motors.

 b)
A 3-phase, 4-pole, 415 V, 50 Hz, delta connected induction motor running at a slip of 4%. The stator winding is delta connected with 240 conductors per 
phase, and the rotor winding is star connected with 48 conductors per phase. The per phase rotor winding resistance is 0.013 ohms and a leakage reactance of 0.048 ohms at standstill. Calculate the following: (A) The per phase rotor emf at standstill with the rotor open circuit, (B) The rotor emf and current at 4% slip, (C) The phase difference between the rotor emf and rotor current at 4% slip.

6. a)
A 3-phase induction motor has operating p.f. of 0.85 at full load speed of 960 rpm and at 400V supply voltage.  In case the supply voltage falls to 350V, find the operating p.f at the same full load torque.

    b)
A 3-phase induction motor has a rotor resistance of 0.5( per phase and rotor standstill leakage reactance of 5( per phase.  If the ratio of maximum starting torque to full load torque is 2, find the ratio of actual starting torque to full-load torque for direct starting.  Neglect stator impedance and rotational losses.

7. a)
Draw and explain the phaser diagram of 3-phase induction motor.

    b)
Discuss the phenomenon of crawling and cogging in an induction motor.

8. a)  
Explain the design of n- step wound rotor starter.


            

b)  
Design 4-section 5-stud starter for a 3-phase slip ring induction motor. The full load slip is 2% and rotor resistance per phase 0.03 ohms.

      
i) 
If the starting current is limited to full load current.

      
ii) 
Derive the formulae used.
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