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1. a)  
Explain the functions of the following in a transformer

        



(i)  
Breather



(ii) 
Conservator



(iii)
Oil






b)
Draw and explain phasor diagram of transformer on lagging load.
          
2. a)  
Sketch the percentage voltage regulation of single phase transformer as a function 
of power factor from zero leading to zero power factor lagging at rated current 
and 50% of rated current.







    b)  
In a 25 KVA 2000/200 volts transformer iron and copper losses are 350 and 400 
watts respectively.  Calculate the efficiency on UPF at  



(i)  
Full load



(ii)  
Half full load


Determine the load for maximum efficiency and iron and copper losses in this 
case.




3. a)
What are the conditions required for the parallel operation of two transformers.  

    b)
Derive the equations for the currents supplied by each transformer when two 
transformers are operating in parallel with equal voltage ratios.

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)
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.
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6. a)
What precautions should be observed during the operation of on-load tap changer.

    b)
Explain the function of center-tapped reactor in on load tap changer.
7. a)
With the help of rotor equivalent circuit of an induction motor, show that the power transferred magnetically from stator to rotor is given by 122r2/s per phase.

    b)
Explain the terms air gap power Pg, internal mechanical power developed Pm and shaft power Psh.  How are these terms are related with each other?  Hence show that Pg:  root ohmic loss: Pm​ = 1; s:1-s.
8.
A 400V,3-phase,8-pole,50HZ star connected induction motor gave the following test results.

           
No load test: 400V, 10A, 800 watt

           
Blocked rotor test: 160V, 30A, 1920 watt

 Stator and rotor ohmic losses are equal. Calculate the efficiency line current, power 
factor at full load by drawing circle diagram.
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1. a)  
What are the various methods to reduce the leakage flux in transformer.
    b) 
Draw the phasor diagram of a single phase transformer with load having a leading 
power factor and explain.

2. a) 
Explain various losses and derive the condition for minimum efficiency of a transformer .









    b)  
The efficiency at unity power factor of 6600/384 volts 100 KVA 50 Hz single 
phase transformer is 98 % both at full load and at half full load.  The power factor 
on no load is 0.2 and the full load regulation at a lagging power factor of 0.8 is 4 
%.  Draw the equivalent circuit referred to L. V. side and insert all the values.

3. a)
Derive the equation for saving in copper in using Auto transformer when 
compared to two winding transformer.





    b)
Obtain the equivalent circuit of an auto transformer.

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)
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.

6. a)
What precautions should be observed during the operation of on-load tap changer.

b)
Describe on type of on load tap changer, with proper sequence of operation for changing the voltage.

7. a)
Sketch and discuss the typical torque-speed characteristics of an induction motor.

b)
A 3-phase wound rotor induction motor develops a maximum torque of 4 times the full load torque at slip of 0.20.  The per phase rotor resistance is 0.04(.  The stator resistance and rotational losses are negligible.  Calculate the value of external resistance that must be inserted in the rotor circuit in order to minimize torque at starting.
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8. 
A 4KW, 400V,3-phase, delta connected slip ring induction motor gave the following test results. 

           
No load test : 210V, 16A, power factor = 0.45

         Blocked rotor test :400V, 3.3A, power factor =0.174

Draw circle diagram and final maximum torque and corresponding efficiency and line current. At stand still rotor and stator resistances are equal.
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1. a)  
Explain why hysteris and eddy current losses occur in a transformer.   

    b) 
A transformer on load takes 1.5 amps at a power factor of 0.2 lagging when 
connected across 50 Hz 230 V supply.  The ratio between primary and secondary 
number of turns is 3.  Calculate the value of primary current when secondary is 
supplying a current of 40 amps at a power factor of 0.8 lagging.  Neglect the 
voltage drop in the windings. Draw the relevant phasor diagram.

2. a) 
When a transformer is supplied at 400 V 50 Hz the hysterisis loss is found to be 
310 watts and eddy current loss is found to be 260 watts.  Determine the hysterisis 
and eddy current loss when the transformer is supplied at 800 V 100 Hz. 

    b) 
A 230/460 volts transformer has a primary resistance if 0.2 and reactance of 0.5 
and the corresponding values for secondary are 0.75 and 1.8 respectively.  
Find the secondary terminal voltage when supplying 10 amps at 0.8 power factor 
lagging.
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)
Draw the diagrams of the following transformer connections. 

(i) Scott connection, (ii) Zig-Zag, (iii) V-V, (iv) T-connection (3-phase to             3-phase)

    b)
A 50 Hz Scott-connected transformer supplies an unbalanced 2-phase load at 
200 V per phase. For the leading phase (phase “A”) the load has a resistance of 
10 ohms and an inductance of 42.3 mH. For the other phase, the load consists of 
a resistor of 13.3 ohms and a capacitor of 318 micro-farads in series. Neglecting 
magnetizing current and the internal impedance of the transformer, calculate the 
line currents on the 3-phase side. The main transformer primary/secondary turns 
ratio is 12/1.
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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)
Why is it preferable to operate a bank of transformers rather than 3 independent 1 phase transformers.
    b)
A 3phase transformer bank consisting of three 1-phase transformers is used to step-down the voltage of a 3-phase, 6600v transmission line.  If primary line-current is 10Amp, calculate the secondary line voltage, line current and output KVA for the following connections.



(i)
Y/∆ and



(ii)
∆/Y.


The turns ratio is 12. Neglect losses.

7. a)
Sketch the torque-slip characteristics of an induction motor working at rated voltage and frequency.  Explain and draw these characteristics with respect to the normal one.  If the applied voltage and frequency are reduced to half.

    b)
For a 3-hase induction motor, the rotor ohmic loss at maximum torque is 16 times that at full load torque.  The slip at full load torque is 0.03.  If stator resistance and rotational losses are neglected, then calculate the starting torque in terms of full load torque.

8. 

A 5KW, 400V, 3-phase,4-pole star connected squirrel cage induction motor gave the following data on testing.

          
No load test: 400V, 2A, 160 watt

          
Blocked rotor test: 200V, 9A, 1000 watt

The ratio of stator and rotor resistances is 3:2 referred to stator side. Calculate line current, power factor, efficiency and speed of the motor for 6KW load.
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1. a) 
Discuss the effects of variation of frequency and supply voltage on iron losses of 
transformer.  









    b) 
The flux in a magnetic core is alternating sinusoidally at a frequency of 600 Hz.  
The maximum flux density is 2 tesla.  The eddy current loss is 15 watts.  Find the 
eddy current loss in the core if the frequency is raised to 800 Hz and the 
maximum flux density is reduced to 1.5 tesla.

2. a)  
Why OC  test can be conducted at rated voltage and SC test can be conducted at 
any where in the operating range of current?






    b) 
Calculate (i) the full load efficiency at unity power factor (ii) the voltage at the 
secondary terminals when supplying full load secondary current at power factors 
of unity, 0.8 lag and 0.8 lead for the 4 KVA, 200/400V, 50Hz, single phase 
transformer of which the following are the test figures : open circuit with 200V 
applied to the primary winding: current 0.8A, power 70W.  Short circuit with 
17.5V applied to secondary(high voltage)  side: current 9A, power 50W.
3. a)
What are the applications of auto transformers?




    b)  
A 20 KVA, 2400/240V two winding step down transformer is connected as an 
auto transformer with additive polarity. Compute: (i) Original current capacity of 
HV winding (ii) Original current capacity of LV winding (iii) KVA rating of auto 
transformer using current capacity of LV winding as calculated in (iv) per cent 
increase in KVA capacity of auto transformer as compared to original two 
winding transformer (v) percent overload of 2400V winding when used as an 
auto transformer.
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4. a)
Give the constructional features of “CORE” and “SHELL” types of 
transformers, state their advantages and disadvantages.

   b)
A 2-phase system supplies through a Scott-connected transformer, a 3-phase 
star connected load in which the line to neutral voltages are balanced but the 
phase currents are as follows:


Phase –A (connected to teaser transformer): Ia= 50 A at 0.866 pf leading


Phase-B: Ib=70.7 A at 0.966 pf leading


Phase-C: Ic=50 A at upf


Neglecting magnetizing current and the internal impedance of the transformer, 
calculate the supply currents and PF. The 2-phase line voltage is 3300 V and the 
3-phase line voltage is 400 V.

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.

6. a)
List out the advantages and disadvantages of a bank of 3 1-phase transformers to 3 single phase transformers.

    b)
A ∆/Y connected 43-phase transformer has a voltage ratio of 22kv (∆)/345Kv(y) (line-to-line).  The transformer is feeding 500MW and 100 MVAR to the gird (345 Kv).  Determine the VA and voltage rating of each unit (1-phase).  Compute all currents and voltages to both magnitude and phase angle in all the windings.
7. a)
What are the factors that govern the operating characteristics of polyphase induction motors.
    b)
In case of polyphase induction motors, explain why the rotor speed falls as the load torque is increased.

    c)
Power factor of a polyphase induction motor is low at no-load, but it improved as the load on the motor is increased.  Explain.

8. a) 
Explain DOL starter with neat sketch and obtain the expression for starting torque in terms of full load torque.

    b) 
A 3-phase induction motor rating 400V, 50HZ, 3-phase, 4KW draws staring current 5 times the full load current. What is the starting torque in terms of full load torque if 
applied voltage is rated voltage? Calculate the same if supply voltage is reduced to 90% 
of its rated value. The full load slip is 0.06
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